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ABSTRACT 

The primary aim of this study is to examine Thai equity fund performance during the 

period 1992-2000. The achievement of the primary aim will involve investigation of 

fund performance in sub-periods of expansionary and contiactionary market 

environments, the relationship between investment performance and risk, and the 

correlation between the risk-adjusted performance measures. The secondary aim of 

this study is to investigate the persistence of fund performance between a subsequent 

period and a series of prior periods of varying length. This study of persistence will 

lead to an exploration of an optimal past performance information set of equity funds 

in Thailand. 

Four risk-adjusted performance measures (Treynor measure, Sharpe ratio, Jensen 

alpha, and M )̂ and a non risk-adjusted measure (rate of return) are utilised to examine 

the performance of 86 Thai equity fimds. To reduce survivorship bias, the sample set 

includes all equity funds existing during the period January 1992 - December 2000. 

Fund performance as measured by the four risk-adjusted performance measures 

stiongly indicates that the majority of flinds included in this study under-performed 

relative to the SET Index during 1992-2000. Results for sub-periods indicate that 

during the expansionary market environment, January 1992 - January 1996, the 

performance of Thai equity funds was superior to the market portfolio; however, 

during the contiactionary market environment, February 1996 - December 2000, fund 

performance was inferior to that of the market. 

When fund performance is measured by the non risk-adjusted performance measure, 

the rate of return for the majority of Thai funds for the period 1992-2000, was 

superior to the retum of the market benchmark. 

Theoretically, it is expected that the risk-adjusted performance measures would be 

independent of the risk measures. Based on the sample evidence, there was a slight 

positive relationship between the Sharpe investinent performance and S.D. (total risk), 

indicating a bias in the positive direction. However, there is no discernible 



relationship between other risk-adjusted performance measures and relevant measures 

of risk. In addition, it is expected that rate of retum and risk measures would be 

significantly related. Evidence of significant inverse relationships between rate of 

retum and both risk measures, beta and S.D., was found, indicating that during 1992-

2000 lower risk funds appeared to get a higher rate of retum than higher risk funds. 

Furthermore, since there is evidence of a significant positive relationship between the 

four major risk-adjusted measures, it is concluded that any one measure is sufficient 

to examine fund risk-adjusted performance in Thailand. 

To investigate fund performance persistence, the relationship between subsequent 

period performance and a series of prior periods of varying length was tested through 

the use of four methodologies: (1) regression analysis; (2) Spearman rank correlation 

coefficient; (3) quartile comparison tables; and (4) contingency tables. 

The overall results of all methodologies, except contingency table analysis, suggest 

that using any of two to five year prior period information is a guide to future 

performance. The optimal past performance period to be used as a guide to future 

performance is the five-year prior period. Although there is evidence that two-year to 

five-year prior periods are related to subsequent period performance, there is no 

evidence that increasing the length of performance history from two to five years will 

lead to a monotonic increase in the predictive value of past period information. 

Further, all methodologies indicate that there is no evidence of a relationship between 

prior and subsequent period performance when using a six-year or seven-year prior 

period. 
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Chapter 1 

INTRODUCTION 

1,1 BACKGROUND OF EQUITY MARKET AND EQUITY FUND 
INDUSTRY IN THAILAND 

The development of the equity market in Thailand tiaces its origins back to the early 

1960s. In 1961 Thailand implemented its first National Economic and Social 

Development Plan to support the promotion of economic grov̂ 1:h and stability as well 

as to develop the country's standard of living. Following upon this, as a part of the 

Second National Economic and Social Development Plan (1967-1971), Thailand's 

first officially sanctioned and regulated securities market was initially proposed to be 

established in order to mobilize additional capital for national economic development. 

Finally, on 30^ April 1975, the Stock Exchange of Thailand (SET) officially started 

trading. 
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Impressive economic growth and attiactive retums are evident. The SET has been 

one of the most dynamic emerging markets, with growth in total market capitalization 

averaging 61.1 per cent per annum during 1988-1995 (Association of Investment 

Management Companies 1996). However, Thailand was subjected to a severe 

' The growth of Thai economy accelerated sharply between 1987-1995. Toward the end of this period, 
Thailand was a country, which had one of the fastest growth rates in the world (Leightner 1999). 

^ Prior to 1997, relatively low yields in industrial countries together with attractive retums in 
developing economies, including Thailand, motivated western investors to relocate their fimds to 
money and capital markets. However, these inflows have rapidly gone out after the severe financial 
crisis in 1997(Siamwalla, Vajragupta and Vichyanond 1999). 



financial crisis during which the economy collapsed in 1997. The collapse was 

considered to be the worst recession in modem Thai economic history (Hataiseree 

1998). The total market capitalization of SET declined 55.7 per cent during 1996-

1997 reflecting the financial crisis. By the end of 1997, the capitalization of the Thai 

equity market was 1,133 billion bath, having fallen from 2,559 billion baht in 1996. 

By the end of 2000, the capitalization of the Thai equity market was 1,279 billion 

bath, having fallen from 2,193 billion baht in 1999, or equivalent to a 41.7 percent 

decline. In addition, the SET index in December 2000 closed at 269.19 points, down 

44.1 per cent from 481.92 points at the end of 1999 (Securities and Exchange 

Commission 1997, 1999 and 2000). To demonstrate movement of the SET index, 

Figure 1.1 presents the index covering the period of pre and post financial crisis as 

follows. 

Figure l.\ Set Index January 1992 - December 2000 

X 
-a 

U 
c/3 

0 
Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 ian-99 Jan-00 

Source: The Stock Exchange of Thailand 



The SET index reached the highest level on 4 January 1994 at 1,753.73 points. The 

sharp decline of the index commenced in January 1996, which hit the lowest level at 

207.31 points on 4 September 1998, equivalent to 88.18 percent decline from the 

highest point. Decreasing market capitalization of the Thai equity market and the 

sharp decline of the SET index during the financial market crisis indicated that the 

crisis has had a significant impact on the behaviour of equity retum and therefore, on 

the performance of Thai equity funds. Before describing the impact of the crisis to 

Thai equity fimd industry, background of the industry is recalled as follows. 

Background of the equity fund industry in Thailand 

In the period prior to 1992, the mutual fimd industry in Thailand was monopolised by 

The MFC Asset Management Public Company Limited, which launched the first 

closed-end equity fimd in 1977. During the period 1977 to 1991, The MFC Asset 

Management Public Company Limited established a further eleven local mutual 

funds, of which seven were still operating at the conclusion of 1991, all being equity 

fimds (Association of Investment Management Companies 1999). 

The monopolistic nature of the mutual fund industry in Thailand ceased in 1992 when 

the Thai parliament passed new securities law entitled 'The Securities and Exchange 

Act B.E. 2535', which led to the creation of seven new mutual fund licenses. Prior to 

1997, the mutual fund industry had grown rapidly as channels for domestic savings 

mobilization. Presence is becoming an important part in the development of the Thai's 

capital market (Association of Investment Management Companies 1996). 



The grovilii of the mutual fimd industry during 1992-1998 was heavily oriented 

towards equity investments (see Figure 1.2 for details). In 1992 the net asset value of 

all equity funds was 71,547 million bahts, and accounted for 96.78 per cent of the 

total net asset value of all types of mutual funds. Table 1.1 shows that by 1995, the net 

asset value of equity fimds had increased to 220,066 milUon bahts, indicating a 207.58 

per cent growth within three years. 

Table 1.1 Net asset value of equity funds, 1992-2000 

Year 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

Net asset value of equity funds 
(million bahts) 

71,547 

202,184 

217,522 

220,066 

153,849 

61,524 

46,856 

46,656 

36,282 

Sources: AIMC Fact Book Year 1999, and 
Mutual Fimd Annual Report Year 2000 

Similar to the decline of the SET index and its market capitalization, equity fund 

assets began to fall in 1996 and net asset value decreased to 153, 849 million bahts by 

the end of 1996 and continued dropping during 1997. Within two years (1996-7), the 

net asset value of equity mutual funds fell by 72.04 per cent. By the conclusion of 

2000, the net asset value had reduced to 36,282 million bahts. 

Mutual funds in Thailand include equity fimds, fixed income funds, balanced funds 

flexible funds, property fimds for rehabilitation and mutual fimds for rehabilitation. 



The proportions of equity fimds (considered by size of net asset values) in the Thai 

mutual fund industry are presented in Figure 1.2. 

Figure 1,2 Proportion of mutual funds: equity funds (EQ), fixed income funds (FI), 
balanced funds (BL), general fixed income funds (GF), flexible funds (FF), 
property funds for rehabilitation (PR2), and mutual fund for rehabilitation 
(RE) in Thai mutual fund industry, 1992-2000 
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Source: Securities and Exchange Commission 
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ThaUand is an emerging market, and might have equity market characteristics that are 

different from developed markets. Traditionally, equity fimds in ThaUand act as a 



bridge linking investors with the equity market. UiUike the US mutual fiind industry 

where assets are heavily concenfrated in short term money market funds, much of the 

growth in Thailand has been on the equity side (Association of Investment 

Management Companies 1996). This statement can be confirmed by Figure 1.2. It 

shows that the growth of the mutual fund industry in the early and mid 1990s was 

oriented towards equity investment. However, after the financial crisis in 1997, size of 

equity fiinds had decreased. In 1999-2000, the stiong growth proportion was mainly 

driven by two newly set up funds, mutual funds for resolving financial institution 

problem (RE) and property funds for resolving financial institution problem (PR2). If 

these two newly set up funds are not considered, the proportion of equity fimds in the 

Thai mutual fiind industry is still considered high. 

The background of equity fimd industry in Thailand demonstiates that the industry is 

significant because equity funds have grown so dramatically (due to its size) and as 

channels for domestic saving mobilization, which is a part of the development of the 

country's capital market. However, the industry is subject to substantial volatility as 

evidenced by the financial crisis. Consequently the performance of managed fiinds 

has been an issue of significance for investors, fund managers and government in 

recent years. In other words, the performance of Thai equity fimd is of interest to be 

examined, particularly during the period that covers both rising and declining markets. 

Although the Thai fiind industry is relatively new, it is of great significance to the 

progress and development of the Thai economy. 



1.2 BACKGROUND TO THE RESEARCH PROBLEM 

A time period of study 

Analysis of mutual fimds is important because investors trend to use mutual fund 

vehicles as their approach to enter the stock market (Krueger and Callaway 1995). 

Although in the U.S. fund performance has been one of the most widely studied topics 

in all of finance (Reilly and Brown 2000), research in Thai fimd performance is sparse 

and to date consists of unpublished working papers. Conclusions from prior Thai 

studies are variable and all prior studies have the limitation of being for relatively 

short time periods. This indicates that the issue of fiind performance is far from 

resolved and that flirther research is required. 

Studies of fund performance require a review period that extends over several years 

and covers at least a full market cycle which allows examination of fimd performance 

during rising and declining markets (Kritzman 1986; Reilly and Norton 1995). No 

prior study of the performance of Thai equity fiinds has met this requirement. This 

study provides a longitudinal study of the performance of equity funds not previously 

researched in Thailand. The time period of this study is a nine-year period (1992 -

2000), namely from the time of the cessation of monopolisation within the Thai 

mutual fiinds industry in 1992 to 2000. This period covers a period of rising economic 

activity (January 1992 to January 1996) and a period of declining economic activity 

(Febmary 1996 to December 2000) (see section 3.2.1 and Figure 3.1 for detail). 

Return and risk performance information 

Before the 1960s, the investment community evaluated portfolio performance almost 

entirely by reference to the rate of retum. Researchers were aware of the concept of 
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risk but there was no measurable specification for the term (Reilly and Brown 2000). 

Developments in modem portfolio theory by Markowitz (1952, 1959) demonstiated 

how investors could measure risk. However, because no measurement technique that 

combined risk and retum performance into a single value had been developed, risk 

and retum factors had to be considered separately during the early 1960s (Reilly and 

Brown 2000). Developments in fund performance measurement that combined retum 

and risk into a single value, called a risk-adjusted performance measure, have been 

developed since 1965 including the major studies by Treynor (1965), Sharpe (1966), 

and Jensen (1968). 

Although risk-adjusted performance measures that combine risk and retum 

performance into a single value have been developed for many decades, some fund 

management companies in Thailand still provide retum information separately from 

risk information. This means that investors have to consider retum and risk separately. 

Moreover, some fund management companies provide fimd performance information 

by reporting only the rate of retum. To obtain the altemative fimd performance 

information that combines risk and retum performance into a single value, this 

research will examine fund performance by applying the techniques constructed and 

tested in developed capital markets by Treynor (1965), Sharpe (1966), Jensen (1968) 

and more recently Modigliani and Modigliani (1997), hereafter described as M"̂ . 

These four measures (Treynor measure, Sharpe ratio, Jensen alpha and M ) will be 

discussed in the next chapter. In addition, to compare results, a non risk-adjusted 

performance measure will also be investigated. 



Fund performance persistence 

The Thai fimd industry is relatively new and has therefore received little academic 

interest in testing for persistence in fund performance, which is testing for 

predictability of ftiture performance. Although a number of U.S. studies have been 

examined for persistence in fimd performance (for example, Grinblatt and Titman 

1992; Malkiel 1995; Kmeger and Callaway 1995; Elton, Gmber, and Blake 1996b; 

Carhart 1997; Phelps and Detzel 1997; Bers and Madura 2000), the conflictmg results 

from these studies indicate that the issue is far from resolved and that fiirther research 

is required. Therefore, this research study will test for the performance persistence of 

equity fimds and explore the optimal past performance information set for Thailand. 

1.3 AIMS OF THE RESEARCH 

The primary aim of this study is to examine the performance of Thai equity funds 

during the period 1992-2000 and the secondary aim is to examine the persistence of 

fimd performance during the same period. 

It is expected that the achievement of the primary aim would involve an investigation 

of the following matters: 

(i) fimd performance during 1992-2000 both average fimd performance 

and the proportion of outperforming fiinds, including annual 

performance; 
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(ii) fimd performance in an expansionary market period (January 1992-

January 1996) both average fund performance and the proportion of 

outperforming funds; 

(iii) fund performance in a contractionary market period (February 1996-

December 2000) both average fiind performance and the proportion of 

outperforming fiinds; 

(iv) relationship between fimd risk and investment performance; and 

(v) relationship between the risk-adjusted performance measures. 

In addition, it is expected that the achievement of the secondary aim would involve an 

investigation of the following matters: 

(i) relationship between past and fixture performance which is the 

examination of the predictability of fiiture performance; and 

(ii) if the study of persistence in (i) is verified, this would lead to an 

exploration of the appropriate length of past performance information 

to be used as a guide for fiiture performance, which is an exploration of 

the optimal past performance information set for equity fimds in 

Thailand. 

1.4 RESEARCH QUESTIONS 

Seven research questions associated with the two main aims above are described in 

this section. Research questions relevant to the primary aim are described in 1.4.1. 

Research questions associated with the secondary aim are described in 1.4.2. 
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1.4.1 The performance of equity funds 

The primary aim of this study is to examine the performance of Thai equity fimds. 

This will be achieved by a comparison of the Thai equity fimd performance with the 

market benchmark^. This aim leads to Research question 1. 

Research question 1: Is the performance of Thai equity fiinds existing during the 

period 1992 - 2000 different from the performance of the Thai 

market portfolio during the same period? 

In addition, the study period 1992-2000 covers the two different market environments, 

an expansionary market environment and a contiactionary market environment. The 

two different market periods in this study are defined by movement in the SET Index 

(see 3.2.1 and Figure 3.1 for detail). The expansionary market period is from January 

1992 to January 1996 and the contractionary market period is from Febmary 1996 to 

December 2000. It is expected that the achievement of the primary aim would involve 

investigation of fimd performance in these two market environments. To address these 

issues, Research questions 2 and 3 are listed below: 

Research question 2: Is the performance of Thai equity fiinds existing during the 

expansionary market period, January 1992 - January 1996, 

different from the performance of the Thai market portfolio 

during the same period? 

' To answer research questions 1, 2 and 3, two-stage hypothesis tests will be employed to test, firstly, for any 
significant difference between fiind performance and market portfolio performance, and, secondly, the direction of 
any difference (see 3.1.1 for detail). 
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Research question 3: Is the performance of Thai equity fiinds existing during the 

contiactionary market period, February 1996 - December 2000, 

different from the performance of the Thai market portfolio 

during the same period? 

Furthermore, Friend and Blume (1970) pointed out that, theoretically, the risk-

adjusted measures should be independent of the relevant risk measures because they 

are risk-adjusted measures. Friend and Blume found a significant inverse relationship 

between the performance measure and the risk measure, indicating a bias in a negative 

direction. Employing risk-adjusted performance measures to use with Thai data, it is 

interesting to consider this issue and test whether the risk-adjusted measures are 

independent of the relevant risk measures. In addition, relationships between the rate 

of retum, which is a non risk-adjusted measure, and the corresponding risk measures 

are to be examined. To address these issues. Research question 4 is: 

Research question 4: Is the investment performance of Thai equity funds related to 

fiind risk? 

Moreover, since the four risk-adjusted performance measures (Treynor, Sharpe, 

Jensen and M ) estimate fimd performance using different procedures, it is important 

to consider whether fimd performance results are dependent upon which of the 

Treynor, Sharpe, Jensen or M measures is used. This issue generates Research 

question 5. 
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Research question 5: Is the risk-adjusted performance of funds dependent upon 

•y 

which of the Treynor, Sharpe, Jensen or M measures is used to 

measure performance? 

1.4.2 The persistence of equity fund performance 

As stated in 1.3, the secondary aim of this study is to examine the persistence of fimd 

performance, which is the examination of the predictability of fiiture performance. 

Therefore, the relationship between past and fiiture performance will be examined. 

This aim generates Research question 6. 

Research question 6: Is subsequent period performance related to prior period 

performance? 

If persistence in fund performance is verified, this would lead to an exploration of the 

optimal past performance information set for equity funds in Thailand. Research 

question 7 following, is the corresponding question to Research question 6 above. 

Research question 7: Does the information content of prior period performance vary 

with the length of the period of prior performance? 

This research question is proposed to examine whether longer term past performance 

data contains more information related to fiiture performance than does shorter term 

past performance data. Even though this issue has been examined in the literature (see 

Hallahan 1999), none exists for Thailand. 
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1.5 SIGNIFICANCE OF THE RESEARCH 

This study is expected to make significant contribution with practical implications for 

the following market participants in Thailand: 

(i) Regulators: This study is expected to provide a framework for regulators of 

financial markets, which will enable regulatory bodies including the Securities and 

Exchange Commission (SEC) of Thailand to review policies and practices of financial 

management in Thailand, including fiind management and performance reporting. For 

example, at present, the SEC has policy to warn investors that past performance 

should not be used to consider fiiture performance. However, the finding of fund 

performance persistence in this study suggests that past performance information can 

be used a guide for fiiture performance. 

(ii) Fund managers: This research can be expected to provide a benchmark study of 

mutual fund performance in Thailand, which will enable Thai fund managers to 

evaluate the performance of fimds under management included reporting of risk and 

retums, and, as a consequence, contribute to the efficient development of Thai 

financial markets. 

(iii) Investors: Investors will require information which will enable the performance 

of the fimd and the fund managers to be evaluated. Investors require information upon 

both the retum achieved by fimds and the risks that fimd managers incur. At present, 

investors do not have access to risk information of several fiinds because some fund 

management companies do not report risk information. This study will provide both 

risk-adjusted and non risk-adjusted information to investors. 
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(iv) New market participants: The research is expected to provide information to 

fiiture financial market entiants. It will provide data which benchmarks fimd 

performance during a period of volatile economic activity. 

(v) Analysts and researchers: Participants in capital markets utilise information 

provided by market analysts and researchers. This benchmark research is expected to 

provide new information to enable the evaluation of fund performance. 

This research study not only will be significant to all of the above mentioned market 

participants in Thailand, but also to market participants including regulators in 

financial markets of other developing countries. 

1.6 METHODOLOGY 

This research will proceed in three stages as follows. 

Stage 1: Literature Review 

Since fimd performance has been one of the most widely studied topics in finance, 

particularly in mature capital markets (Reilly and Brown, 2000), a large number of 

books and articles have explained fimd performance regarding fund performance 

measures, overall performance of mutual fiinds, factors that influence fiind 

performance, persistence of fund performance, as well as potential bias 

performance measures. 

in 
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Stage 2: Data Collection 

Data will be collected in Thailand from: eleven asset management companies which 

manage 86 equity fiinds in a sample set; The Securities and Exchange Commission 

(SEC); The Association of Investment Management Companies (AIMC); The Stock 

Exchange of Thailand (SET); and The Bank of Thailand (BOT). The data set in this 

study will focus on equity mutual fiinds that existed during any given month between 

January 1992 and December 2000, 86 in total. 

The data to be collected is: (i) monthly Net Asset Value (NAV) per unit of equity 

fimds; (ii) dividend yields of equity fimds; (iii) Thai deposit interest rates; and (iv) the 

Stock Exchange of Thailand Index (SET Index). 

Stage 3: Data Analysis 

The Treynor measure (Treynor 1965), Sharpe ratio (Sharpe 1966), Jensen alpha 

(Jensen 1968), M (Modigliani and Modigliani 1997) and rate of retum (see 3.3 for 

detail) will be utilised to estimate the performance of Thai equity fiinds. The first four 

measures are risk-adjusted performance measures while the rate of retum is a non 

risk-adjusted measure. The relationship between investment performance and fiind 

risk as well as relationship between the four risk-adjusted performance measures will 

be tested. The analysis will be processed using SPSS and Excel programs leading to 

appropriate inferential statistical analysis, including the pair (dependent) ?-test, 

binomial test, Pearson cortclation coefficient and linear regression analyses. 

To investigate for persistence of fimd performance, namely, to investigate any 

relationship between past and fiiture performance, the time frame will be split into a 

series of prior periods of varying lengths and a subsequent period of two years (1999-
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00). The prior periods will be set to six different lengths: two years (1997-98), tiiree 

years (1996-98), four years (1995-98), five years (1994-98), six years (1993-98) and 

seven years (1992-98). The persistence of fimd performance will be tested through tiie 

use of four methodologies: (i) regression analysis; (ii) Spearman rank correlation 

coefficient; (iii) quartile comparison tables (including top and bottom quartile 

rankings); and (iv) contingency tables. To explore the optmial past performance 

information set (if any), explanatory power (/? )̂ of regression analysis will be 

investigated. Again, the analysis will be processed using SPSS and Excel programs. 

1.7 OVERVIEW OF THE DISSERTATION 

Following this chapter, Chapter two reviews the literature related to mutual fimd 

performance. The review includes developments m portfolio theory, risk-adjusted 

performance measures and potential bias in risk-adjusted measures. Empirical results 

from previous studies of mutual fimd performance and persistence in fiind 

performance are also reviewed. Unpublished working papers on fimd performance in 

Thailand are reviewed. 

Chapter three presents the research methodology. Seven null hypotheses associated 

with the seven research questions are set. This chapter also details the methods of 

investigating the hypothesis tests. Data collection method, sample selection, methods 

for evaluating fund performance both risk-adjusted performance and non risk-adjusted 

performance measures, methods for examining persistence of flind performance, and 

statistical tests of hypotheses are discussed. 

Chapter four reports the empirical results of the hypothesis tests conducted on Thai 

equity fiind performance during the nine-year period 1992-2000, the expansionary 
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market period, and the contiactionary market period. This chapter also discusses the 

relationship between risk and investment performance. In addition, the relationship 

between risk-adjusted performance measures is reported. 

Chapter five reports the empirical results of the hypothesis tests of the persistence of 

fund performance. Results from the four methodologies (i) regression analysis; (ii) 

Spearman rank correlation coefficient analysis; (iii) quartile comparison table 

analysis; (iv) contingency table analysis are reported. Results of optimal past 

performance are also revealed. 

Chapter six presents a summary of this research study. This chapter includes 

conclusions and discussion, along with the implications of the research. This chapter 

also discusses the limitations and possible ftiture directions for fimd performance 

studies in Thailand. 

1.8 SUMMARY 

This chapter provides a brief intioduction to the background of the equity fiind 

industry in Thailand. It also intioduces the background to research problem and tiie 

aims of this research study, as well as the issues that will be examined. This chapter 

also explains tiie significance of this study concerning equity ftind performance in 

Thailand and the research methods. The stiiicture of this dissertation is also outiined. 

The next chapter will provide a review of the literature on tiie development of fiind 

evaluation measures, fiind performance studies, including persistence of fiind 

performance studies. 



19 

Chapter 2 

LITERATURE REVIEW 

The purpose of this chapter is to review the literature relating to fimd performance. 

This chapter consists of eight main sections. First, portfolio and asset pricing; second. 

Thai fimd performance; third, the three major risk-adjusted performance measures; 

fourth, potential bias; fifth, altemative evaluation measures; sixth, overall 

performance of mutual fiinds; seventh, persistence of mutual fiind performance; and 

eighth, a summary of the chapter. 

2.1 PORTFOLIO AND ASSET PRICING 

In every field of study, it is possible to identify a person or event that caused a major 

change in the development or direction of the field. In investment, the work by Harry 

Markowitz on portfolio theory in 1952 changed the field more than any other single 

event (Reilly 1982). As a consequence of this work, Markowitz is referred to as the 

father of modem portfolio theory, and much subsequent research has been derived 

from this development (Elton and Gmber 1997). PortfoUo theory and the Capital 

Asset Pricing Model are briefly reviewed in the following sections. 

2.1.1 PortfoUo Theory 

Before the early 1960s, the investment community evaluated portfolio performance 

almost entirely by reference to the rate of retum. Concems were apparent regarding 
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risk, however no systematic and reliable risk measure had yet emerged (Reilly and 

Brown 2000). Markowdtz (1952, 1959) derived the expected rate of retum for an asset 

portfolio and a measure of expected risk. He demonstiated that the standard deviation 

of the expected rate of return of a portfolio was an appropriate measure of the risk of a 

portfolio. As explained by ReUly and Brown (2000), the Markowitz 's expected rate of 

retum of a portfolio is the weighted average of the expected retum for the individual 

assets in the portfoUo. The weights are the percentage of value of the portfolio. The 

standard deviation of a portfolio is a ftmction of the weighted average of the 

individual variances and the weighted covariance between the rates of retum for all 

the pairs of assets in the portfolio. Markowitz derived the computation of the expected 

retum for a portfolio and the formula for the standard deviation of a portfolio as 

foUows: 

E(Rportfoiio) = 'lWtE(Ri) (2-1) 
i=l 

where, 
E(RportfoUo) — tbe expected retum for a portfolio, 
Wi = the percent of the portfolio in asset z, and 
E(Ri) = the expected rate of retum for asset i. 

The general formula for the standard deviation of a portfolio is as follows: 

<^ portfolio = J S ^f^' + E Z ^i^jCov.j 
V 1=1 y=i 1=1 

i ^ (2-2) 

where, 
o'portfolio = the standard deviation of the portfolio, 
Wj = the weights of the individual assets in the portfolio, where weights are determined by the 

proportion of value in the portfolio, 
o;'̂  = the variance ofrates of retum for asset I, 
CoVij = the covariance between the rates of retum for assets i andj, where Covy = ry CTJ a,, and 
Rjj = the correlation coefficient. 
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Markowitz (1952, 1959) stated that the fimdamental theorem of his model was 

(i) holding variance constant, maximize expected retum, and (ii) holding constant the 

expected retum, minimize variance. These two principles led to the formulation of an 

efficient frontier . From these principles, Makowitz was able to demonstrate that 

investors, in selecting securities in a portfolio, should consider how the retums for 

each security in a portfolio co-varied with all other securities. As a consequence 

investors should diversify their investment into different securities, which have low 

correlation coefficients between each other, so that total risk in a portfolio is reduced 

and the portfolio becomes efficient. Elton and Gmber (1997, p.444) stated that 

Markowitz portfolio theory 'leads to a mutual ftind theorem, namely, that all investors 

can obtain their desired portfolio by mixing two mutual funds; one made up of the 

riskless asset and one representing the tangency portfolio'. 

After mean-variance portfolio theory was developed by Markowitz, several works on 

estimating inputs took place. It was the first time in the literature of financial 

economics that estimation of correlation coefficients, or alternatively covariances, was 

required (Elton and Gmber 1997). Elton and Gmber also noted that one of the 

altemative approaches to estimating variance and co-variance individually is the 

market model intioduced by Sharpe (1963). The market model, sometimes called the 

single index model, explains the retum on an asset in terms of a constant component 

which is based on some basic underlying factor (frequentiy this factor is the market 

index), a beta and a random residual. The beta is the sensitivity of an asset to market 

' The efficient frontier is the curve that includes all of the best combining stocks with different retums and risk. It 
defines the set of portfolios that has the maximum expected return for each given level of risk, or the minimum risk 
for each given level of retum (Reilly and Brown 2000, p.280) 
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(iii) the basic method for evaluating fund managers, and (iv) are able to be used to 

reformulate mean-variance portfolio theory in a way that may be more meaningfiil to 

managers to make active on asset allocation (Elton and Gmber 1997). 

2.1.2 Capital Asset Pricing Model 

Sharpe (1964), Lintner (1965), and Mossin (1966) initially developed the Capital 

Asset Pricing model (CAPM) by expanding Markowitz's portfolio theory to include 

consideration of the risk-free rate of retum. The CAPM is a model that explains the 

relationship between expected retum and risk. Fabozzi (1999) in a review of the 

CAPM notes that the model is based on a specific set of assumptions as follows: (i) 

investors depend on two factors in decision-making: expected retum and variance; (ii) 

investors are rational and risk-averse and are Markowitz efficient investors (who have 

a tangent on the efficient frontier); (iii) investors all invest in the same time period; 

(iv) investors share homogeneous expectations; (v) there is a risk- free investment, 

and investors can borrow or lend any amount at the risk-free rate; (vi) capital markets 

are competitive; and (vii) there are no transaction costs or obstacles that interfere with 

the supply of and demand for an asset. The CAPM is expressed as: 

E(Ri) =Rf+ P,- [E(RJ - Rjf (2-5) 

where, 
E(Ri) = the expected retum of a portfolio, 
Rf = average risk-free rate, 
E(R„^ = the expected market return, 
P, =COVi„/a„', a measure ofthe risk of portfolio/relative to the market, 
COVi„ = the covariance between the portfolio / retum and the market portfolio retum, and 
a' = the variance of the market retum. 
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Based on the above assumptions, all investors will desire to hold the same efficient 

portfolio of risky assets. The only difference is the amount of risk-free borrowing or 

lending that investors undertake. The risky portfolio held by all investors is referred to 

as the market portfolio. The market portfolio is the portfolio held by the representative 

investor. The linear efficient set of the CAPM is referred to as the Capital Market 

Line (CML). The CML is the equilibrium relationship between the expected retum 

and standard deviation of efficient portfolios. Under the CAPM, the risk measure for 

an individual risky asset is its covariance with the market portfoUo. The linear 

relationship between expected retum and market covariance is referred to as the 

Security Market Line (SML). The beta of a security is an altemative measure of risk. 

Beta is a measure of covariance relative to the market portfolio's variance; namely, it 

is a relative measure of the sensitivity of an asset's retum to change in retums on the 

market portfolio. The beta used in testing the CAPM is estimated using the market 

model. The market model is a retum generating process, not an equilibrium model 

(Sharpe, Alexander, and Bailey 1995). 

Several empirical studies of the CAPM have failed to fiiUy support the model 

(Fabozzi 1999). Perhaps the most contioversial paper was written by Roll (1977). He 

argued that the CAPM is not testable until the exact composition of the tme market 

portfolio is known. This means that the theory is not testable unless all individual 

assets are included in the sample. All investment assets are not only stocks but also 

bonds, real estate, art objects, and so on. In addition, the only valid test of the CAPM 

'y 

is to observe whether or not the ex-ante tme market portfolio is mean-variance 

Ex-ante market portfolio refers to future expected retums of market portfolio that includes all 
investment assets. 
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efficient. This is a consequence of the non-observability of the tme market portfolio 

since a researcher is unable to clearly distinguish whether a test supported the CAPM 

because the true market portfolio was ex-ante efficient or because the market proxy 

was efficient. Fabozzi (1999) in a review of Roll noted that 'As a result of his finding. 

Roll states that he does not believe there ever will be an unambiguous test of the 

CAPM... Roll says that there is likely to be no unambiguous way to test the CAPM 

and its implications due to the non-observability of the tme market portfolio and its 

characteristics' (Fabozzi 1999, p.80). 

Several researchers have attempted to overcome the criticism of the CAPM, including 

Ross (1976), who introduced the Arbitiage Pricing Theory (APT). However, criticism 

of the APT is also in evidence (Shanken 1982 and 1985; Dhrymes, Friend and 

Gultekin 1984; Dhrymes, Friend and Gultekin and Gultekin 1985; Jarrow 1988). 

Nevertheless, Miller (1999) stated that the CAPM offered new and powerfiil 

theoretical insights into the nature of risk, and lends itself admirably to the kind of 

empirical investigation so necessary in the development of finance. 'Shortly after 

Sharpe's work (Sharpe 1964) appeared, tiie market created mutual funds that sought 

to hold all the shares in tiie market in their outstanding proportions' (Miller 1999, 

p.97) 

To gain insight into fiind performance studies, the development of the three major 

risk-adjusted performance measures, altemative evaluation measures, fimd 

performance studies as well as persistence of fiind performance studies in mature 

capital markets will be reviewed in the following sections. 
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2.2 THE THREE MAJOR RISK-ADJUSTED PERFORMANCE MEASURES 

Based upon the CAPM, several techniques have been derived to evaluate ftind or 

portfolio performance. The three major evaluation techniques referred to as risk-

adjusted performance measures are the Treynor measure (Treynor 1965), the Sharpe 

ratio (Sharpe 1966), and Jensen alpha (Jensen 1968). These measures combine risk 

and retum into a single value. Each of these measures is reviewed below. 

2.2.1 The Treynor Measure 

The Treynor measure (Treynor 1965) interprets a portfolio's abnormal performance as 

the difference between the fund's actual retum and the Security Market line (SML). 

As discussed in Reilly and Norton (1995), and Brailsford and Heaney (1998), Treynor 

recognised that unsystematic risk, which is unique to a particular stock, should be 

excluded as it can be eliminated in a completely diversified portfolio. Hence, the 

Treynor measure focuses on the portfolio's systematic risk. The variance of a 

portfolio's retum comes from overall market movements and is measured by beta (|3). 

The Treynor measure is: 

Rp-Rf 
Treynor measure = (2-6) 

P . 
where, 

Rp = the average rate of retum for the portfolio during a time period, 

Rf = the average risk-free rate during the same time period, and 

Pp = the beta coefBcient of the portfolio (the slope of the fimd's characteristic line). 

The larger the Treynor value, the more preferable the fimd is for risk-averse investors. 

For example, if the Treynor value of fiind A is higher than fund B, the risk-adjusted 
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performance of fiind A is better than fimd B. However, comparing a Treynor value of 

a fund with the market portfolio to indicate whether the fund is superior to the market, 

the Treynor value for the aggregate market (Treynormarked is given by: 

Rm- Rf _ _ 
Treynor market = = Rm-R/ (2-7) 

where, 

R„ = the average rate of retum for the market portfolio during a given time period, 

Rf = the average risk-free rate during the same time period, and 

P„ = beta of market portfolio, always equal to 1.00. 

Since the beta of the market portfolio always equals 1.00, the Treynormarket reduces to 

{Rm - Rf) which is the market risk premium. It equals the slope of the security market 

line (SML). Hence, a Treynor value higher than the market risk premium would plot 

above the SML and show a superior portfolio performance compared with the market. 

In contiast, a portfolio with a lower Treynor value than the market risk premium 

would plot below the SML and indicate an inferior risk-adjusted portfolio 

performance (Reilly and Norton 1995). 

2.2.2 The Sharpe Ratio 

The Sharpe Ratio^ (Sharpe 1966) evaluates excess retums adjusted for total risk of the 

portfolio by using the standard deviation of the portfolio's retum. Sharpe (1966) 

aimed to develop Treynor's work (1965) by focusing on Treynor's measure and 

testing it empirically 'in order to evaluate its predictive ability and to make explicit 

•5 

Sharpe (1994) stated that he proposed the term 'reward-to-variability ratio' to describe the original 
version of his work in the year 1966. Other authore have referred to the measure as the Sharpe Index, 
the Sharpe Measure, or the Sharpe Ratio. Finally, Sharpe (1994) decided to use the term 'Sharpe Ratio' 
to refer to his measure. 
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tiie relationships between recent developments in capital theory and altemative 

models of mutual fund performance and to subject tiiese altemative models to 

empirical test' (Sharpe 1966, p.l 19). The Sharpe ratio is given by 

Rp-Rf 
Sharpe ratio = (2-8) 

^p 
where, 

Rp = the average rate of retum for portfolio during a time period, 

Rf = the average risk-free rate during the same time period, and 

CTp = the standard deviation of the retum for portfolio during the same time period. 

The benchmark for the Sharpe ratio is the slope of the CML which is given by 

the excess retum on market portfolio retums divided by the standard deviation of 

market portfolio retums, [(Rm - Rf) / r^nj- If the Sharpe ratio value is higher than this 

value, the portfolio lies above the CML indicating superior performance. In contrast, 

if the Sharpe ratio value is lower than this value, the portfolio lies below the CML 

indicating inferior performance (Sharpe, Alexander, and Bailey 1995) 

Stiong (2000) indicates similarity and differences between the Sharpe ratio and 

Treynor measure. Strong states that the Sharpe ratio is very similar to the Treynor 

measure in terms of mathematical similarity, except that Sharpe uses standard 

deviation of retum as a measure of risk while Treynor uses portfolio beta. However, 

the concepts of the two measures are different. The Sharpe ratio evaluates excess 

retum adjusted for total risk, whereas Treynor measures retum relative to beta, which 

is a measure of systematic risk. In other words, the Sharpe ratio is based on the capital 

market line (CML), but the Treynor measure is based on the ex-post security market 

line (SML). 
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The empirical evidence on the correlation between the Treynor and Sharpe measures 

was found by several researchers including Shawsky (1982) and Reilly (1989). Reilly 

used retum data of 20 mutual fimds during 1978-1987 to test the relationship between 

results of the two measures. A very high correlation value (0.992) was found, 

indicating a stiong relationship between the Treynor and Sharpe measures. 

Reilly (1989) also points out the differences between the two measures, that if a 

portfolio is incompletely diversified, it can have a low ranking based on the Sharpe 

ratio but a high ranking for the Treynor Index. If a portfolio is completely diversified 

which means that it does not contain any unsystematic risk, both measures would give 

the same rankings. Hence, 'the two performance measures provide complementary but 

different information, and both measures should be calculated'' (Reilly 1989, p.804). 

2.2.3 The Jensen Alpha 

Jensen (1968) intioduced the Jensen Alpha to evaluate risk-adjusted abnormal retums 

by relating actual retums to expected retums based on the systematic risk of a fimd. 

Jensen alpha is similar to the Treynor and Sharpe measures that are based upon the 

CAPM. The Jensen Alpha for portfolio performance is as follows: 

Rpt - Rft = «;, + Pp [Rmt - Rft] + Zp,,t = l,... T (2-9) 

where, 
Rp, = the rate of retum for portfolio y in periods, 
Rfi = the risk-free rate in period t, 
R„, = the expected retum on the market portfolio in period t, 
OLp = the intercept term (Jensen Alpha), 
Pp = the systematic risk (beta) for portfolio y, and 
Ep, = the residual term where E(Sp,) = 0 and Var (e^,) = Cp. 
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The intercept term (a^) that measures the deviation of portfoUo retum is the portfolio 

alpha. A significant positive alpha indicates that a portfolio is superior to the market 

portfolio. In contiast, a negative alpha indicates that a portfolio is inferior to the 

market portfolio. 

Although the Jensen alpha has been the subject of various criticisms, such as the 

model is based on an upwardly-biased estimate of systematic risk for a market-timing 

investment stiategy (Grinblatt and Titman 1989b), it is the most widely used measure 

in academic empirical studies (Grinblatt and Titman 1989b; Block and French 2002). 

The extensive use of Jensen's model may be that the stmcture of the model is a simple 

linear regression model which is easier than employing either the Treynor or Sharpe 

models to add new tested factor(s). However, one shortcoming of Jensen's model is 

the use of only the market portfolio as the overall return-generating factor in the 

market. Several researchers have successfiiUy developed and tested models with 

additional or altemative common factors, including Fama and French (1992) and 

Carhart (1997). In Fama and French (1992), the authors found two empirical variables 

(size and book-to-market equity) explain the cross-sectional retums' of observed 

retums for stocks. Carhart (1997) added one more variable, a momentum in common 

stock retum and demonstiated that size, book-to-market equity, and momentum 

factors explain the apparent performance persistence for mutual funds. The issue of 

the wide use of the Jensen model wUl be discussed fiirther in 2.4.1. 

In summary, the Treynor and Sharpe measures are similar in that they all compute the 

amount of excess retum received per unit of risk borne. They differ because of the 
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risk surrogate used. Two kinds of risk can be estimated. Systematic risk is estunated 

by beta and the portfolio's total risk is estimated by its standard deviation. The 

Treynor measure involves analysis of a portfolio's excess retum and total risk, while, 

the Sharpe ratio and the Jensen alpha involve analysis of a portfolio's excess return 

and systematic risk. Risk-adjusted performance measures is generally based on one of 

two viewpoints, taking either systematic or total risk into consideration. 

2.3 POTENTIAL BIAS 

Three issues of potential bias in examining ftind performance are reviewed in this 

section. Potential bias in the three major risk-adjusted measures is presented in 2.4.1. 

Benchmark error is presented in 2.4.2 and survivorship bias is reviewed in 2.4.3. 

2.3.1 Potential bias in the three major risk-adjusted measures 

Friend and Blume (1970), Klemkosay (1973), Chen and Lee (1981 and 1986), and 

Leland (1999) point out that there is potential bias in utilising the Treynor, Sharpe and 

Jensen measures to measure fimd performance. Friend and Blume (1970) indicate that 

the Treynor, Sharpe and Jensen risk-adjusted performance measures should be 

independent of altemative measures of risk since they are risk-adjusted measures. The 

authors suggest that a major assumption in the market-line theory is invaUd, "i.e., are 

not realistic approximation of the real world, even for the ex-ante magnitudes to 

which the theory applies" (Friend and Blume 1970, p. 564). This does systematically 

bias the risk-adjusted performance measures, while inconsistencies between ex-post 

and ex-ante distributions of retum and values of risk affect these measures of 

performance in several ways. 
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Friend and Blume (1970) selected 200 random portfolios from 788 common stocks 

listed on the NYSE from January 1960 to June 1968 to analyse the relationship 

between the risk-adjusted performance measures and two risk measures (beta and 

standard deviation). Results indicated an inverse relationship between the risk-

adjusted performance measures and the risk measures; namely, the risk-adjusted 

performance of portfolio with low risk was better than the comparable performance 

for portfolio with high risk. Results also revealed a bias against high-risk portfolios. 

The authors conclude that their analysis raised questions about the useftilness of the 

Treynor, Sharpe and Jensen risk-adjusted performance measures. With the magnitude 

of the bias related to risk of portfolio, the measures appear to yield seriously biased 

estimates of performance. 'Thus, the numerous studies of mutual fimd performance 

based on the one-parameter measures are suspect especially when they attempt to 

appraise individual portfolios, or when the average risk of this portfolio differs from 

that of the market as a whole' (Friend and Blume 1970, p.574). 

Klemkosky (1973) also examined the relationship between risk-adjusted performance 

measures and risk using 40 actual mutual funds quarterly data, 1966-1971. The author 

stated that this period (1966-1971) was more representative due to covering the 

inclusion of the 1969-1970 bear market and subsequent recovery. 

Klemkosky derived five measures to examine ftind performance. They are the three 

major risk-adjusted performance measures and two statistics that estimate the excess 
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retum above the risk-free rate relative to the semi-standard deviation"* and relative to 

the mean absolute deviation^. These two statistics were included because the author 

believes that they are altemative risk measures. To test for bias, the risk-adjusted 

performance measures were regressed against the related measures of risk. 

Results demonstiated that the risk-adjusted performance measures, especially the 

Treynor and Jensen measures, were biased in a positive direction. The average rates of 

retum were positively correlated with risk. The mean absolute deviation and the 

semi-standard deviation performance measures were less biased than the three risk-

adjusted measures. Since the time period of the study included the bear market and 

subsequent recovery, it is unlikely that in this period ex post retums for high-risk 

fiinds were higher than ex ante values or that ex post risks were lower than ex ante 

expectations. It seems that the bias might not be an inverse relationship between the 

composite performance measures and risk, but a positive relationship. The author 

concluded that although a bias might exist, one could not be certain of its direction. 

The possible sources of the bias associated with relationship between the risk-adjusted 

performance measures and their risk proxies were investigated by Chen and Lee 

(1981 and 1986). In the former sttidy, Chen and Lee (1981) examined the sources of 

bias relevant to the relationship between the Sharpe ratio and its risk proxy. The 

authors state tiiat the sample size and the investinent horizon are two significant 

"* The semi-standard deviation was fu-st suggested to use by Markowitz (1959)' as a measure of risk in 
portfolio selection but recognized the computational difficulties involved in generating a set of efficient 
portfolio. However, used in ex-post analysis, semi-variation is as easy to compute as variance' 
(Klemkosky 1973, p.508) 

^ As explained by Klemkosky (1973, p.508), 'the Bank Administration Institute (BAI) felt that the mean 
absolute deviation was the best measiu-e of risk because it is more stationary over time and entails less 
sampling error'. 
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factors in determining the degree of the relationship. The investment horizon in the 

study refers to either one day, one week, one month, one quarter or one year. In 

addition, this relationship was shown to be dependent on market conditions associated 

with the sample period selection. In the later study, Chen and Lee (1986) tested 

further for the sources of bias associated with the relationship between the Treynor as 

well as Jensen performance measures and their risk proxies. The finding in this later 

study is consistent with the former study, that the relationships are generally affected 

by the sample size, the investment horizon and the market condition. 

Since the CAPM assumes that all asset retums are normally distributed (and thus 

symmetrical) and that investors have mean-variance preferences (and thus ignore 

skevmess), Leland (1999) challenged both assumptions as suspect. He stated that in a 

world in which the market portfolio has identically and independently distributed 

retums, the market portfolio will be mean-variance inefficient, the CAPM beta will 

not properly measure risk, and the CAPM alpha will mis-measure the value added by 

investment managers (Leland 1999, p.33). Leland challenged all estimation 

techniques that utilize risk measures such as beta (Jensen Alpha and Treynor measure) 

and the standard deviation (Sharpe Ratio). The author presented a new risk measure 

that requires no more information to implement tiian the CAPM but correctiy captures 

all elements of risk, including skewness, kurtosis, and other characteristics that 

describe the shape of the retum distiibution. He showed tiiat the new risk measure 

has tiie property that any portfoUo stiategy has zero measured excess retum after 

adjustinent for risk when that stiategy can be implemented without superior 

information (neither the CAPM nor the Sharpe ratio possesses this property). He has 
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shovm that alpha can be biased downward for those portfolios designed to limit 

downside risk. 

In summary, theoretically, the risk-adjusted performance measures should be 

independent of altemative measures of risk. Evidence on relationship between the 

risk-adjusted performance measures were found in both negative direction (Friend and 

Blume 1970) and positive direction (Klemkosky 1973). In addition, sources of bias 

relevant to the relationship between the risk-adjusted performance measures and their 

risk proxy are sample size, the investment horizon and the market condition (Chen 

and Lee 1981 and 1986). 

2.3.2 Benchmark error 

To evaluate portfolio performance, several measures including the Treynor, Sharpe 

and Jensen measures utilise the market portfolio as the benchmark. Derived from the 

CAPM, all the equity portfolio performance measures assume the existence of a 

market portfolio at the point of tangency on the Markowitz efficient frontier. Since the 

market portfolio is on the efficient frontier, it is a completely diversified portfolio, 

which must contain not only common stocks but also all risky assets in the economy. 

However, the CAPM theory does have one major drawback. It is difficult to discover 

realistic proxies for this theoretical market portfolio (Reilly and Brown 2000). This 

concern was highlighted in studies undertaken by RoU (1977, 1978, 1980, and 1981). 

The Security Market Line (SML) is also derived from the CAPM model. Roll's 

investigations (1977, 1978, 1980, and 1981) suggest that the CAPM theory, which 
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utilises the SML criterion, provides ambiguous performance indications for portfolio 

evaluations. Roll referred to it as a benchmark error. He pointed out that if the market 

proxy used to compute betas is mean-variance efficient, all securities would plot on 

the SML. However, if the proxy used for the market portfolio does not present the true 

composition of a mean-variance efficient portfolio, then the SML may not be the tme 

SML. Different inefficient indices will provide different SML's, and different 

rankings. Moreover, the beta computed for altemative portfolios would be incorrect 

due to an inappropriate market portfolio. 

However, Mayers and Rice (1979) challenged Roll's criticisms. The autiiors 

examined portfolio performance tests when using the Security Market Line as a 

benchmark. They stated that 'superior portfolio managers are reasonably detectable in 

a properly performed security market line analysis. Favourable and unfavourable 

information events will be similariy, on average, identified witii positive and negative 

residuals. Thus, Roll's rhetorical question on the use of an index that is not 'tmly' 

efficient is answered' (Mayers and Rice 1979). The authors concluded that CAPM 

tests provide information that the value-weighted market portfolio is efficient due to 

market beliefs. Therefore, the criticism by Roll does not invalidate the standard 

Capital Asset Pricing Model and the SML criterion is a valid method for evaluating 

portfolio performance. 

Roll (1979) replied to Mayers and Rice tiiat they had missed the point, as they 

assumed tiiat everyone has the same opinion upon which market index is to be 

utilised. An inefficient index is required to gain rankings of portfolios, but tiiis can not 

ensure that the ranking reflects actual preference orderings of investors. Roll 
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concluded that the SML criterion should be abandoned due to the issue of ambiguity. 

Roll offered an altemative criterion that measures portfolio performance against tiie 

efficient frontier in mean-variance space. Due to the fact that an index does not have 

to be chosen for this measurement, tiie issue of ambiguity is removed. Roll proposed 

that if the SML criterion is to be kept, it needs to be empirically demonstrated tiiat 

routinely implemented indices do not rank portfolios differentiy. 

Peterson and Rice (1980) investigated Roll's argument through an empirical study 

that examined the SML ambiguity issue. They tested the evaluative robustiiess of the 

Treynor measure and Sharpe ratio. To examine whether different indices ranked 

portfolios ambiguously, the authors used quarterly total retums of fifteen mutual 

funds over two five-year periods, 1967-1971 and 1972-1976. The fifteen fiinds were a 

random selection from all funds for which data was available for ten-year periods. 

The authors employed four different indices to be tested. These were the Dow Jones 

Industrial Average Index, the Standard and Poor's 500 Stock Index, an equally-

weighted index, and a value-weighted index where the latter closely approximates the 

New York Stock Exchange Composite Index. The authors comp^ed these indices to 

examine whether different indices provided different rankings. 

The results revealed that little change in ranking occurred when employing the four 

different indices. Both Treynor and Sharpe measures ranked the fifteen funds 

similarly. Over two five-year periods, for the Treynor and the Sharpe measures, and 

for the SML criterion, the results show high cortelations in all rankings. The authors 

concluded that 'little serious injustice is committed in the process. Of course, until 

more evidence is available, evaluation techniques that rely on market indices, such as 
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tiie SML criterion and Treynor performance measure, should be used with caution and 

awareness of the ambiguity potential' (Peterson and Rice 1980, p. 1255) 

Dybvig and Ross (1985) also analysed possible problems in using SML analysis for 

the evaluation of portfolio performance in the situation where fund managers have 

different information. The authors proved their theoretical model and stated that a 

manager with superior information who makes optimal use of mformation may plot 

inside, on, or outside the efficient frontier and may plot above, on, or below the SML. 

It is possible that every combination of these cases may occur. The authors stated that 

SML analysis performs poorly in a situation where fund managers have different 

information. 

Lehmann and Modest (1987) aimed to examine whether tiaditional measures of 

abnormal mutual fiinds performance, Jensen alpha and Appraisal ratio (Treynor and 

Black 1972), were sensitive to the benchmark chosen to measure normal performance. 

The Appraisal ratio is also known as the information ratio (see 2.4.1 for more detail). 

To solve this question, the authors employed a variety of APT benchmarks and the 

standard CAPM benchmarks to investigate. The Jensen Alpha and the Appraisal ratio 

were also employed to examine the performance of mutual funds. The data sets in this 

study were tibie monthly retums of 130 mutual fimds during 1968 - 1982. Three 

conclusions emerged from this study. First, both the Jensen Alpha and Appraisal 

ratios were sensitive to the method used to build the APT benchmark. Second, 'the 

rankings of the ftmds are less sensitive to the exact number of common sources of 

systematic risk that are assumed to impinge on security return' (Lehmann and Modest 

1987, p.263). Third, there were considerable differences between the performance 
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measures yielded by the standard CAPM benchmarks and those produced with the 

APT benchmarks, which suggested the significance of knowing the appropriate model 

for expected retum and risk in this context. The authors noted that 'if the choice of a 

benchmark were an unimportant one, different benchmarks should have yielded 

similar results; the overwhelming fact is that they did not' (Lehmann and Modest 

1987, p.263). 

Grinblatt and Titman (1994) also examined the sensitivity of fimd performance to 

benchmark choice. Three performance measures: the Quadratic Regression Measure^ 

(Treynor and Mazuy 1966), the Jensen Alpha (Jensen 1968) and the Positive Period 

Weighting Measure^ (Grinblatt and Titman 1989b), were utilised in this study. The 

authors examined a sample of 109 portfolios and employed four different types of 

benchmark to test for any effect of benchmark choice. These were: (i) the Value-

' Treynor and Marzuy (1966) introduced the quadratic regression equation to estimate the ability of an investment 
manager to successfully time the market. The authors conducted a non-linear version of CAPM to test for market 
timing. The model is: 

Rp-Rf =ap + ?p[R„ - Rf] + %fR„ - Rf + e 
where, 
Rp = the average rate of retum for portfolio during a time period, 
Rf = the average rate of retum on a risk-free rate during the same time period, 
R„ = the average rate of return on market portfolio during the same time period, and 
e = the residual term. 

If value for \\ip is positive, it indicates a superior market riming ability. If value for v)/p is negarive, it indicates an 
inferior market timing ability. The intercept (a^) performs the riming adjusted stock selectivity measure. 

^ The Grinblatt and Titman's positive period weighting measure is obtained in two steps. First, selecting a vector of 
weights, Wi, ...,W,. Each element of the vector corresponds to one time series observation. Second, taking the dot 
product of the weight vector and the excess retum vector of the portfolio to demonstrate the performance of a fund; 
that is: 

Positive weighting measure (PW) = Ĵ  W, Rp, 
where, 
W, =2L vector of weights of one time series observation, and 
Rp, = excess retum of portfolio in period t. 

The weight vector is selected to have non-negative weights that create the weighted sum of the excess retums of 
the benchmark portfolio sum to zero. If /?/, rqiresents period t excess retum of the index portfolio used as a 
benchmark, that is Yd ^t Ri, = 0, W,> 0. The authors provided conditions under which positive values for these 
measures imply that the mutual fund manager has special information. 
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Weighted Index, (ii) the Equally-Weighted Index, (iii) a 10-factor portfolio 

benchmark constmcted from factor portfolio weights used in Lehmann and Modest 

(1988), and (iv) eight Characteristic-Base Portfolios (P8) which were used in 

Grinblatt and Titman (1989a). The results revealed that 'the measures generally yield 

similar inferences when using the same benchmark and that inferences can vary, even 

from the same measure, when using different benchmarks' (Grinblatt and Titman 

1994, p. 419). The authors suggested that when evaluating mutual fund performance, 

appropriate proxies for the market portfolio should be chosen carefiiUy. 

Reilly and Brown (2000) commented that the important point is that an inappropriate 

market proxy will affect portfolio performance measures which are based on SML 

analysis, because the position and slope of the SML may deviate from the tme SML. 

As summarised by Reilly and Brown (2000, p.329). Roll's criticisms m relation to 

benchmarking concems, do not negate the value of the CAPM as a normative model 

of asset pricing. The CAPM theory is still valid. 

2.3.3 Survivorship bias 

Survivorship bias refers to the problems incurred in mutual fund studies due to the 

fact that poor performance funds are usually terminated while tiie skilled ones stay 

around (Sharpe, Alexander, Baily 1995). Examining fimd performance of only 

survivor funds may lead to an overstated performance measurement (Elton, Gmber 

and Blake 1996a). 

The issue of survivorship bias on the performance of mutual fiinds has received 

attention in the academic literature in recent years. Early mutual ftind performance 
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studies were focused on testing new models or methods for measuring performance 

and were less concemed with bias in the data. One of the reasons for this is that the 

most commonly used databases do not allow the user to both study it and correct for it 

(Elton, Gmber and Blake 1996a). 

Grinblatt and Titman (1989a) utilised quarterly retum data of equity fiinds in an 

attempt to investigate the effect of survivorship bias. The authors simulated quarterly 

retums for each fimd by computing the retum as if the fiind held the common stocks 

shown at the beginning of each quarter to the end of that quarter. Aimual retum was 

calculated from the quarterly retums. The authors computed the retum on both 

equally-weighted portfolios with survivorship bias and equally-weighted portfolios 

without bias. The difference in alpha (a) between these two portfolios provided the 

results of estimates of survivorship bias which ranged between 10 and 30 basis points. 

However, Elton, Gmber and Blake (1996a) commented that the sample in tiiis study 

was affected by an inability to tiack fimds due to changing names of some fiinds. 

Name changes were highly correlated with mergers and policy changes; therefore, it 

was unclear that the sample was free of survivorship bias. 

Brown, Goetzmann, Ibbotson and Ross (1992) examined the relationship between 

survivorship-induced persistence in performance and total risk differentials on a 

sample of growth equity mutual fimds during 1976-1987. The authors attempted to 

prove tiiat tiiis relationship gave rise to the appearance of predictability. Results 

indicate that a very small survivorship bias is adequate to create a stiong and 

significant appearance of dependence in serial retums. Truncation by survivorship 

increased an apparent persistence in performance where there was dispersion of risk 
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among money managers. The autiiors noted that it is difficult to devise a simple 

adjustment to standard performance measures that will correct for survivorship bias 

and that this issue calls for fiirther study. 

Brown and Goetzmann (1994, cited in Elton, Gmber and Blake 1996a) estimated the 

effect of survivorship bias on two samples that consisted of aimual retums during 

1967 to 1988. The first sample included all funds that existed at the end of 1988 and 

that did not merge or disappear during 1976 to 1988. The second sample consisted of 

all fiinds existing in the Wiesenberger database any year for the period 1976 to 1988. 

The authors did not track fiinds that disappeared from Weisenberger where this 

database source does not record what occurred to them; hence, unlike earlier 

researchers, Brown and Goetzmaim did not use the double objective of survival and a 

minimum history. Elton, Gmber and Blake (1996a) therefore commented that it was 

difficult to use the results to understand the size of any bias. Brown and Goetzmann 

reported that the bias involved by not including merged funds varies between 20 and 

80 basis points per armum, depending on the weighting method utilized. 

Malkiel (1995) investigated the performance of all equity mutual fimds that existed 

for any time within the year over the period 1971 to 1991, and estimated the effect of 

survivorship bias by comparing the average annual retums from 1982-1991 of all 

mutual fiinds in existence each year with the retums for all funds that survived for 10 

years. He found that the bias increased the retum on the surviving equity fimds by 150 

basis points. The author concluded that analyses that systematically exclude non-

surviving funds would significantiy overstate the retums received by mutual fimd 

investors. He also noted that 'this finding suggests that previous researchers, such as 
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Grinblatt and Titman (1989a), have underestunated the magnitude of survivorship 

bias by claiming that the bias is relatively small' (p.554). 

Elton, Gmber and Blake (1996a) noted that mutual fund attrition is a problem because 

the fiinds that disappear tend to be poor performance fiinds. Thus, studying only fiinds 

that survive leads to an overstated performance measurement. However, in many 

cases, a fiind that disappears is not terminated but is merged into another fimd. The 

effect and perhaps intent of this is that the merging fimd continues to earn fees from 

investors whereas the record of the fund's poor performance is deleted from the data 

or incorporated with other data in a sample. The authors also pointed out that most of 

the classic studies on performance of mutual fiinds ignored attrition and, therefore, 

were subject to survivorship bias. The authors state that: 

'Correction for attrition is important for several reasons. First, samples that do 
not correct for attrition will overstate the retum that mutual funds earn for their 
investors. Second, ignoring attrition may differentially impact the retum 
reported for mutual fiinds with different objectives, because fiinds with 
different objectives may have different rates of attrition. Finally, some of the 
other variables studied may also be cortelated with attrition and, thus, studying 
a sample with survivorship bias may intioduce spurious correlation between 
these variables and performance' (Elton, Gmber and Blake 1996a, pp. 209-
210). 

Elton, Gmber and Blake investigated the impact of survivorship bias by examining 

both the frequency of mutual fiind disappearance and the impact of this on investors' 

retums during 1977-1993. The authors started with the 361 funds categorized as 

having a common stock investment policy in 1977. Each fund was tiacked to the end 

of 1993, recording all name changes, policy changes and mergers. A three-index 

model developed by Blake, Elton and Gmber (1993; see 2.4.1 for more detail), and 

the Jensen alpha measure were utilised to measure fund performance. The authors also 
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presented raw retums (non risk-adjusted retums) in addition to the risk-adjusted 

retums. To test survivorship bias, the difference between the value of surviving fimds 

and all fiinds was examined. 

Results showed that risk-adjusted performance for survivor funds was -0.13 per cent 

and for those that merge was -2.88 per cent per annum. The performance for the 

combined sample was -1.03 per cent. The estimate of bias is equal to the performance 

in the surviving sample minus the performance on the full sample: 0.90 per cent per 

annum. The authors concluded that failure to eliminate survivorship bias could lead to 

incorrect conclusions about the effect of fund characteristics on retum. 

In summary, fiinds that disappear, both terminated and merged fiinds, tend to be poor 

performance funds. Examining fund performance of only surviving funds will lead to 

an overstatement of performance. Several researchers as noted above have 

demonstiated this issue and also found that both fund types and the sample period of 

study are involved in the size of survivorship bias. In other words, fiinds with 

different objectives might have different rates of attrition; and the longer the sample 

period, the greater the survivorship bias. 

2.4 ALTERNATTVE EVALUATION MEASURES 

Subsequent to the work by Treynor, Sharpe and Jensen, researchers have developed 

altemative portfolio evaluation measures. This section is divided into three parts. The 

first part (2.5.1) presents a review of risk-adjusted performance measures that have 

been developed based on Jensen's work (1968). The second part (2.5.2) presents a 

review of risk-adjusted performance measures that have been developed based on 
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Sharpe's work (1966); and the tiiird part (2.5.3) presents a review of other altemative 

evaluation measure studies. 

2.4.1 Evaluation measures based on the Jensen alpha 

While a number of methods exist to evaluate the risk-adjusted performance of a 

portfolio, probably the most widely used in academic empirical studies are based on 

tiie Jensen (1968) alpha (Grinblatt and Titman 1989b; Block and French 2002). 

Block and French (2002) stated that one criticism of the Jensen alpha is the use of 

only one benchmark index which is the market portfolio. This benchmark is used as 

the overall retum-generating factor in the market. Several researchers have proposed 

altemative models based on the Jensen alpha by adding altemative common factors. 

The examples of altemative models based on the Jensen alpha are as follows. 

As explained by Block and French (2002), Fama and French (1992) discovered two 

empirical factors (size and book-to-market equity) that can be used to explain the 

cross-section of observed retums for stocks. In a subsequent study, Fama and French 

(1993) included these variables in a three-factor model of portfoUo performance 

measure. The three-factor model is given by: 

Rpt = OLpT + bp, RMRFt + Spt SMBt + hp, HMU + ^pt (2-10) 

where, 
Rp, = the retum on portfolio i in excess of the risk free rate, 
RMRF, = the excess retum on a value-weighted aggregate market proxy, 
SMB, = factor-mimicking portfolio for size, 
HML, = factor-mimicking portfolio for book-to-market equity, 
Bp, = the residual term. 
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Thereafter, Carhart (1997) constmcted ihe four-factor model by combming Fama and 

French's (1993) tiiree-factor model and Jegadeesh and Titman's (1993) one-year 

momentum anomaly to evaluate fund performance. The four-factor model is: 

Rpt = OipT+ bpt RMRFt + Spt SMB I + hp, HML, +ppr PRl YRt + Zp, (2-11) 

where, 
Rp, - the retum on portfolio i in excess of the one month T-bill retum, 
PRIYR, = fector-mimicking portfolio for one-year retum momentum, 

and other terms as above. 

After testing mutual fiinds performance, Carhart found that the three-factor model 

(equation 2-10) yielded average pricing error less than the Jensen alpha model 

(equation 2-9), and the four-factor model (equation 2-11) improved on the three-factor 

model. 

Block and French (2002) have also adapted the Jensen alpha (1968) by employing two 

market indexes that are considerably correlated. These two indexes are a value and an 

equally weighted index composed of the same securities. The authors propose a two-

index model as follows: 

Rp-Rf = a^ + %[Rvwi - Rft] + yp (Rewp) +8^, (2-12) 

where, 

Rp = the rate of retum for portfolio, 

Rf = the rate of retum on a risk free rate, 

Rvw, = the retum on the value-weighted index, 

ReWi = the retum on the equally weighted market index with the influence of the 

value-weighted index removed. 

However, Block and French (2000, p. 18) state that "our approach should not be a 

substitute for other multi-factor models; it should augment them...it would likely be 
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desirable to extend our two-index model to incorporate factors from Fama and French, 

Carhart, other researchers, or as yet undiscovered factors important in the retum-

generating process." 

Elton, Gmber and Blake (1996b) have also extended the Jensen alpha (1968) as a 

single-index model by adding more factors into their model called a four-index 

model. This model is similar to Carhart's four-factor model in selecting high-

performing fiinds but different in definition. The four-index model involves the S&P 

500 Index, a size-related index, a bond index, and a growth-value index for explaining 

the retum on local non-specialized mutual funds. The four-index model was extended 

from a three-index model (Blake, Elton and Gmber 1993), which was utilised to 

examine investment performance of bond fiinds. The authors added one more index to 

explain the performance of growth versus value stocks. A fund's risk-adjusted 

performance based on the intercept (ai) from a four-index model is expressed as: 

Rit = a,- + PiSP RsPt + PzSL RSU + ^iGvRGVt + PiB RBI +^it (2-13) 

where, 
Rit = the retum on portfolio / in excess of the one month T-bill retum in month /, 
Rsp, = the excess return on the S&P Index in month /, 
RsLi = the difference in retum between a small-cap and large-cap stock portfolio, 
RGV, = the difference in retum between a growth and value stock portfolio, 
P,* = the sensitivity of excess retum on portfolio / to excess retum on index k ik= SP, SL, GV, B), 
RBI = the excess retum on a bond index in month /, and 
E„ = the residual term. 

One criticism of the Jensen measure (1968) is that the model is based on an upwardly 

biased estimate of systematic risk for a market-timing investment stiategy. Hence, the 

Jensen alpha is able to assign negative performance to a market timer. For this reason, 

Grinblatt and Titman (1989b) developed an altemative performance measure called 
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the 'positive period weighting measure', which utilises the same data as the Jensen 

measure but which accurately identifies informed investors as positive performers. 

Examples on upward bias in Jensen is provided by several researchers including 

Jensen (1972), Dybvig and Ross (1985) and Grinblatt and Titman (1989b) 

demonstiating that, because of an upwardly biased estimate, the Jensen measure can 

assign negative performance to the market timer. An example of the bias, a negative 

Jensen measure for a market timers, explained by Grinblatt and Titman (1989b, 

pp.394-5) is as foUows. 

Figure 2.1 An example of a negative Jensen measure for a market timer 

Excess retum of 
Managed portfolio 

High Beta Portfolio Choice 

Low Beta Portfolio Choice 

Excess Retum of efficient PortfoUo 

Source: Grinblatt and Titman (1989b, p. 395) 

'The two solid lines plot the excess retum of a managed portfolio consisting of a risk-

free investinent and an investment in the risky efficient portfolio against the latter's 

excess retum for two different choices of beta. A market timer will select a high beta 

portfolio and be at point A upon receipt of the high retum information and at point B if 

he receives a low retum information. An uninformed observer would estimate the risk 

of this investment stiategy as the slope of the dotted line connecting points A and B, 
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which exceeds the risk of the portfolio in eitiiier information state. Moreover, it is even 

possible, as in the example, that Jensen measure, which is tiie intercept of the dotted 

line at C, may be negative, erroneously indicating that the informed investor is an 

inferior performer' (Grinblatt and Titman 1989b, pp.394-5). 

2.4.2 Evaluation measures based on the Sharpe ratio 

Sharpe (1994) and Modigliani and Modigliani (1997) are examples of risk-adjusted 

performance measure studies that were developed based on the Sharpe ratio (1966). 

While both Treynor and Jensen risk-adjusted performance measures use beta as the 

measure of risk (systematic risk), the Sharpe ratio uses standard deviation as a 

measure of risk (total risk). Sharpe (1994) and Modigliani and Modigliani (1997) are 

reviewed as follows. 

Sharpe (1994) suggested a measure that relates performance to any benchmark 

portfolio. The author suggested a more generalised version of the Sharpe ratio as a 

practical altemative for performance measurements in a multi-index world. In the 

original Sharpe ratio, Sharpe measured the ratio of the difference between average 

retum on a portfolio and the riskless rate to the standard deviation of the portfolio. 

The new Sharpe ratio utilises the ratio of the difference between the average retum on 

the portfolio and the benchmark portfolio, which can be a combination of several 

portfolios, to the standard deviation of difference. 

Sharpe (1994, p.57) stated that 'the (new) Sharpe Ratio is designed to measure the 

expected retum per unit of risk for a zero-investment stiategy. (This feature relates the 

Sharpe ratio to derivatives and swaps). The difference between the retums on two 
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investinent assets represents tiie results of such a stiategy. The Sharpe Ratio does not 

cover cases in which only one investment retum is involved.' The historic (ex-post) 

Sharpe Ratio can be expressed as follows. 

Ex-post Sharpe Ratio = j D (2-14) 

where, D = the average value of Z), over the period being examined, 

Z)= I D,/T 
1=1 

D, = the differential retum in period t, = Rp, - Rg, 
Rp, = the retum on a portfolio in period t, 
RBI = the retum on the benchmark portfolio in period /, and 
csj = the standard deviation of the differential retum during the period. 

o^ = 

The historic Sharpe ratio points out the historic average differential retum (compared 

to a specified benchmark) per unit of historic variability of the differential retum. 

Sharpe (1994) noted that this ratio is closely related to the t-statistic for computing the 

statistical significance of the mean differential retum. 

Modigliani and Modigliani (1997) propose an altemative technique of risk-adjusted 

performance measurement called M-squared (M"̂ ), which considers standard deviation 

as a measure of risk. As pointed out by Reilly and Brown (2000), the M is a variation 

of both the Sharpe ratio (1966) and Fama's R^ fofRjf measure (Fama 1972, see 

2.4.3). Modigliani and Modigliani assert that this technique is applicable to any 

portfolio and is also intuitively clear and easily calculated from readily available 

As defined in 2.4.3, Rs fo(RJJ refers to the retum on the combination of the riskless asset and the 
market portfolio that has retum dispersion equivalent to that of die actual portfolio chosen. 
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information. As stated above, M utilises standard deviation as the relevant measure 

of risk and takes a portfolio's average retum and determines what it would have been 

if the portfolio had the similar level of total risk as the market benchmark (Sharpe, 

Alexander and Bailey 1999). 

The basic idea of M is that it utilises 'the market opportunity cost of risk, or trade-off 

between risk and retum, to adjust all portfolios to the level of risk in the unmanaged 

market benchmark... thereby matching a portfolio's risk to that of the market, and then 

measuring the retums of this risk-matched portfolio' (Modigliani and Modigliani 

1997, p.46). M"̂  is expressed as follows: 

'^M _ _ _ 

M' = (Rp-Rf)+ Rf (2-15) 
Op 

where, 

Rp = average retum of flind p during a given time period, 

Rf= risk-free rate for the same time period, 

Op = standard deviation oiRp , and 

CM = standard deviation of RM (average retum of die market portfolio for the same time period). 

M^ can be compared directly with the average retum on the market portfolio over the 

same time period in order to see whether the portfolio concemed is superior or 

inferior to the market benchmark on a risk-adjusted basis. If the difference is positive, 

the portfolio exhibits superior performance. If the difference is negative, the portfolio 

demonsttates inferior performance to the market benchmark. The authors noted that 

ranking a set of portfolios by the M^ and the Sharpe ratio would yield the same results. 
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2.43 Other evaluation measures 

The following sections give a brief review of these other portfolio evaluation 

measures. 

(i) Information Ratio 

The development of the information ratio, also known as the appraisal ratio, is 

credited to Treynor and Black (1973). Although this measure seeks to summarise risk 

and retum performance of an active portfolio into a single number like the three major 

risk-adjusted performance measures (Treynor, Sharpe and Jensen measures), the 

information ratio is not a risk-adjusted performance measure (Modigliani and 

Modigliani 1997). 

The information ratio builds on the Markowitz mean-variance theory which asserts 

that the mean and standard deviation of retums are adequate statistics for identifying 

an investment portfolio (Goodwin 1998). The information ratio is based on an average 

excess retum of the portfolio above the market portfolio divided by the standard 

deviation of the difference between the portfolio retum and the market retum. The 

information ratio is given by: 

Rp-Rb ERp 
Information Ratio = = (2-16) 

where. 

Rp = the average retum for portfolio p during a time period, 

Rb = the average return for the benchmark portfolio during the same time period, 

ERp = the excess retum on portfolio p, and 

cjfjf = the standard deviation of the rate of excess retum during the period. 
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However, Goodwm (1998) wamed that the information ratio is not usefiil for 

managers to make decisions on asset allocations. 'The ratio does not contain any 

information on correlation between asset classes' (Goodwin 1998, p.4I). As with 

previous measures, the information ratio does not take into account the risk tolerance 

of the investor. He concluded that the information ratio can be used as only a guide to 

select an active manager within a group of similar managers, but it is not helpful for 

making decisions about how much to allocate to a particular asset class or style. 

(ii) Components of investment performance measures 

A portfolio evaluation measure focusing on components of investment performance 

was first introduced by Fama (1972). Following the studies by Treynor (1965), Sharpe 

(1966) and Jensen (1968), Fama suggested that the retum on a portfolio could be 

subdivided into two components: the retum from security selection called 'selectivity' 

and the retum from risk-taking called 'risk'. A variety of subdivisions of both 

selectivity and risk are expressed as follows. 

0\'eraU Performance = Selectivity + Risk 

(Net selectivity + Diversification) + (Management's Risk + Investor's Risk) 

The chart above can be expressed in equation terms as foUows: 

[Ra-RfJ =[Ra-R.r(^JJ + f R. (^a) - RjJ ( 2 - 1 7 ) 

I 1 I 
fRa-RJo(RJJ +[R.(o(RJ)-R,(^JJ + [R,(^J-R,(^T)J + [R.(^T) - R^ 
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where, 
Rf = risk-free rate, 
Ra = the actual return on the chosen portfolio a, 
Rx fP J = the retum on the combination of the riskless asset and die market portfolio that has 

risk Pr equal to P,,, die risk of the chosen portfolio a, 
R^ (a (RJ) = the retum on the combination of the riskless asset and the market portfolio that has 

retum dispersion equivalent to that of the actual portfolio chosen, 
RX(^T) = the return on the naively selected portfolio with the target level of market risk (^T), 

and 
Pr = investor's target level of risk for the portfolio. 

Overall performance of the portfolio is the total remm over the risk-free retum 

including the retum that should have been received for accepting the portfolio risk. A 

result of selectivity is any excess above this expected retum. Reilly and Brown (2000, 

p.l 151) commented that 'this evaluation is possible only if the client has specified a 

desired level of market risk, which is typical of pension ftmds and profit sharing 

plans. Generally, it is not possible to compute this measure for ex post evaluation 

because the desired risk level is typically not available.' 

Although fiirther development of fimd performance evaluation measures has been 

proposed in the finance literature, most of the newer performance evaluation measures 

are not possible of application in this study because of the non availability of data in 

Thailand. For example, monthly data on fund size and book-to-market in the early 

1990s is not available, as well as data on a small-cap or a large-cap stock portfolio and 

other required data for each measure does not exist. 

2.5 OVERALL PERFORMANCE OF MUTUAL FUNDS 

In this section the review of research into overall performance of mutual funds is 

presented. Although some studies on overall performance have also examined the 

persistence of fimd performance which is the predictive value of past performance in 
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forecasting future performance, the persistence of fund performance is separated and 

reviewed in the next section (2.6). 

One of the early interesting studies on performance evaluation was conducted by 

Cowles (1993). In this study the author compared the average performance of a set of 

managed portfolios to a passive portfolio and concluded that the managed portfolios 

underperformed the passive benchmark. Although Cowles examined retum, he 

ignored any consideration of risk. 

Sharpe (1966) utilised the Sharpe ratio to examine fund performance using 34 mutual 

fiinds over 1954-1963 as portfolio data and the Dow-Jones Industrial Average (DJIA) 

as a benchmark. He discovered that only 11 funds had outperformed the benchmark, 

indicating the majority of the fiinds underperformed the market. However, when 

adding expenses back to the remm, an analysis to gross performance indicated that 19 

of the 34 fiinds had superior performance compared with the DJIA. 

Jensen (1968) examined mutual fund performances during the 1945-1964 period 

using annual data. In this data set, 56 fiinds had tiie entire period data (1945-1964) and 

115 fimds had 10-year period data (1955-1964). Using the S&P 500 as a benchmark, 

results based on tiie 1945-1964 period revealed the mean Jensen alpha value was -

0.011 and two-thirds of the fiinds showed inferior performance to the market 

benchmark. The mutual fiinds over the period 1955-1964 also did worse than the 

market benchmark. This finding is consistent witii the finding by Sharpe (1966) who 

examined fund performance during a similar period (1954-1963). 
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Mains (1977) replicated Jensen's 1968 study. The author utiUsed 70 funds from 

Jensen's sample. Mains also utilised monthly retums over the ten-year period (1955-

1964) whereas Jensen used annual data. Mains highlighted biases in Jensen's data. He 

commented that Jensen presumed all dividend yields and capital gains were made at 

the end of the year; and when Jensen added back expenses to calculate gross retums, 

Jensen also presumed this was done at the end of the year. Mains commented that this 

would cause an understatement of the mutual fiind rates of retum (and therefore, 

understated the measures of excess retum). In addition, Jensen calculated the beta 

(systematic risk) for the fiinds by using a 20-year period, 1945-1964, and utilised this 

estimated beta to the last ten years (1955-1964), although in fact risk was lower 

during the later period. Mains commented that this would be an overstatement of 

levels of systematic risk. Results from Mains study indicate that his sub-sample 

demonstrates slightiy higher retum and lower risk than Jensen's results. Mains 

concluded that after adjusting for several biases, results with net retums indicated 

neutral performance, whereas the performance using gross retums pointed out that 

most fiinds outperformed the market portfolio. 

Carlson (1970) investigated the performance of mutual fimd portfolios during the 

period 1948-1967. Carlson's study concentrated on the effect of the market series 

used for comparisons and the time period. Carlson utilised a modified Tobin-Sharpe-

Lintner capital asset pricing model as a measurement technique. Three types of 

mutual fiinds were examined: Diversified common stock funds, Balanced funds, and 

Income funds. Each of the fiinds was compared to the three market indices: The S&P 

500, New York Stock Exchange Composite (NYSE) and Dow Jones Industrial 

Average (DJIA). Results depended on which market benchmark was used. During the 
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period 1948-1967, the majority of funds performed better than the DJIA, whilst only a 

small number had gross retums greater than the NYSE composite or the S&P 500. 

The Balanced and Income ftinds were consistently inferior to the full common stock 

fiinds. This indicates that funds with different investment objectives showed different 

results. In addition, an analysis of various ten-year sub-periods indicates that results 

were dependent upon the time interval examined. 

McDonald (1974) examined the performance of 123 mutual fiinds during the ten-year 

period 1960-1969, and also studied the relationship between fund performance and 

objectives of the ftinds. There are five-stated objectives of the funds: (1) maximum 

capital gain funds, (2) growth fiinds, (3) income growth fiinds, (4) balanced fiinds, and 

(5) income fiinds. The author discovered a positive relationship between the measure 

of risk and the stated objective. The results also reveal that during 1960-1969 the 

more aggressive funds outperformed the more conservative fiinds (particularly when 

performance is measured in terms of risk-adjusted performance). 

Kim (1978) examined mutual fiind performances during the seven-year period 1969-

1975. The sample for this study was 138 mutual fiinds, with quarteriy data. The author 

utilised the retum performance of a three-index benchmark portfolio, a form of 

weighted index benchmark portfolio approach, as the market portfolio standard. 

Determined by using the weighted index benchmark portfolio approach, the mutual 

fiinds, on average, failed to perform better than the market benchmark over the period 

1969-1975. The author stated that poor investinent performance was noticeable 

among fiinds with high ex-post risk. Funds in the highest risk classes had lower 
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retums per unit of risk than both the benchmark portfolio and other funds in lower risk 

classes. 

Shawky (1982) examined 225 mutual fiinds using monthly Net Asset Value (NAV) 

data over a five-year period (1973-1977). The author employed Treynor , Sharpe, and 

Jensen performance measures to evaluate fiind performances and utilised an equally-

weighted NYSE composite index as the market benchmark. The sample of 255 funds 

was divided into four sub-samples according to the funds objectives (Maximum 

Capital Gain, Growth, Balanced, and Income ftinds). Results indicate that the retums 

on the mutual fund industry as a whole conform almost exactly to the equally-

weighted NYSE retums. Shawky contended that the ftind performance in the 1970s 

seemed to be better than in the earlier period. The author also discovered that risk was 

consistent with fund objectives and fund diversification seems to have improved in 

the 1970s. The strong correlation among the altemative risk adjusted performance 

measures lead to the conclusion that 'for all practical purpose, there does not seem to 

be any difference between the performance measures of Sharpe, Treynor, and Jensen' 

(Shawky 1982, p.34). 

Grinblatt and Titman (1989a) evaluated mutual fiinds using 1975-1984 data on 

quarterly portfolio holdings for a sample of mutual fiinds. Data was divided into two 

sets: cash-distribution adjusted monthly retums for the 157 surviving fiinds; and 274 

equity mutual funds which reported quarteriy to the Securities and Exchange 

Commission (SEC). The authors assert that the second data set is more complete and 

is not subject to survivorship bias. The authors state that a comparison of their two 
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sample sets is able to gauge the bias in studies witii samples consisting only of 

surviving fimds. 

Grinblatt and Titman utilised their model, the positive period weighting measure 

iPP]V), and the Jensen alpha (1968) to evaluate ftind performance. Results indicate 

that survivorship bias was relatively small (0.5 per cent per year). The Jensen alpha 

values of the growth fiinds and aggressive-growth fiinds were significantly positive 

which indicates superior performance. However, actual retums did not demonstrate 

abnormal performance for any type of fund. The authors concluded that investors 

cannot take benefit from the superior abilities of these portfolio managers by buying 

shares in their funds. 

Malkiel (1995) studied the performance of all equity fiinds in existence in each year 

during 1971-1991. This data set permitted the author to evaluate fimd performance 

more precisely and enable measurement of survivorship bias. The data utilised 

quarterly retums. Malkiel utilised the CAPM model and employed the S&P 500 and 

Wilshire 5000 Stock Index as the market benchmark. Results indicate that equity 

mutual ftinds tend to be inferior to the market benchmark. 

Block and French (2002) developed a new model, a two-index model (see 2.5.1), to 

examine performance of fiinds that comprised only of common stocks and monthly 

retums were available from 1989 to 1998, 506 funds in total. Monthly retums on the 

Wilshire 5000 value-weighted and equal-weighted indexes from 1989 to 1998 were 

used as the market benchmark. The single-index model (Jensen alpha) was also used 

to evaluate fiind performance for the purpose of comparing results. The autiiors state 
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tiiat the two-index model does a better job of evaluating fimd performance because the 

two-index model exhibited higher explanatory power (I^) than a single-index model. 

Results of the two-index model revealed that there were only six fiinds that 

outperformed the market benchmark. 

In Australia, a number of studies have examined Ausfralian fimd performance, such as 

Praetz (1976), Bird, Chin and McCrae (1983), Robson (1986). These three stiidies are 

reviewed below. Praetz (1976) examined the performance of 4 Australian mutual 

fiinds and 12 unit tmsts from 1967 to 1971 using Sharpe (1966) and Treynor (1965) as 

measuring techniques. Retums were based on fund buying prices and retums for the 

market were estimated by using the Sydney Ordinary Shares Index No. 15 plus the 

average dividend yield series for comparability with the Share Index. Results indicate 

that fiinds underperformed relative to the market benchmark and there was little 

consistency of fiind performance over time. Praetz revealed weaknesses of the study: 

the existence of non-equity investment, an imperfect rate of retum and market index, 

the small sample set, and the short period of the stiidy; which limited its usefulness. 

Bird, Chin and McCrae (1983) examined the investinent performance of 380 

Australian superannuation fiinds and their managers (15 managers) over the period 

January 1973 - June 1981 using the three major risk-adjusted measures, Treynor 

(1965), Sharpe (1966) and Jensen (1968). Correlation between the three measures was 

tested. The Statex Actuaries Accumulation index, the Adjusted Campbell and Cook 

index (ACC index) and the "20/30" index^ were used as altemative market 

benchmarks. Results indicated poor performance of the fiinds over the first two and a 

' The 20/30 Index was computed by the authors (Bird, Chin and McCrae). The index represented an attempt to 
recognize the required proportional investment for superannuation funds. 
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half years (January 1973 - early 1975), while over tiie subsequent period of study (late 

1975-1981) the majority of funds outperformed the benchmark. However, for the 

entire period of the stiidy (1973-1981) the performance of superannuation fimds 

underperformed relative to the benchmark, hi addition, there was no significant 

difference between the performance of the fiinds when estimated by the three risk-

adjusted measures (all correlation values were above 0.95). 

Robson (1986) examined the investment performance of 67 Australian unit tmsts and 

9 mutual ftinds for the period 1969 to 1978. Since no publicly-available market index 

that included dividend distributions is available for 1969-1978, the author employed 

the Walter Index'° as the market portfolio in the first five years (1969-1973) and the 

Statex Actuaries Accumulation Index for the second five years (1974-1978). The third 

index utilised was an equally-weighted index, which consisted of all the funds in the 

sample excepting income tmsts. The Melboume All Ordinaries index was used to test 

the stationarity of beta of each fund. The three major risk-adjusted performance 

measures, Sharpe (1966), Treynor (1965) and Jensen (1968), were employed to 

evaluate fimd performance. Rates of retum on the 13-week Treasury, 26-Week 

Treasury Notes, 2-year Government Bonds and 10-year Government Bonds 

represented risk-free estimates. Robson found that the average performance of fiinds 

underperformed the market indexes for the period 1969-1978. Results for the sub-

periods indicated that the performance of the fiinds outperformed the market for the 

first five-year period (1969-1973) but the performance of the fiinds underperformed 

the market for the second five-year period (1974-1978). Both the beta and the 

Robson (1986) noted that this index was developed by Terry Walter and is reported in Brown and Walter (1976, 
cited in Robson 1986, p.59) 
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standard deviation values of the fund were static over time and there was a negative 

relationship between fimd performance and fund risk level for the period 1969-1978. 

However, for 1974-1979, there was no relationship between risk and rate of rehim. 

Furthermore, European mutual fiinds have been examined by several researchers. For 

instance, McDonald (1973), and Dermine and Roller (1992) studied mutual fund 

performance in France. Ward and Saunders (1976), Guy (1978), Shukla and Von 

Imwegen (1995), Bal and Leger (1996), and Blake and Timmerman (1998) studied 

UK fiinds. Ter Horst, Nigman and De Roon (1998) examined mutual fiind in 

Netheriands. Dahlquist, Engstrom and Soderiind (2000) studied Swedish mutual 

fiinds. Finally, Otten and Bams (2002) focus their studies on fund performance in 

several European countries. To provide an overview for European mutual fiinds, the 

recently published European study by Otten and Bams (2002) is reviewed. 

Otten and Bams (2002) investigated five important mutual fimd countries - France, 

Italy, Germany, Netherlands and the UK - which together account for 85 per cent of 

total assets in European fiinds. The authors restricted their samples to pure domestic 

equity fiinds with at least 24 months of data and they claimed that their samples were 

contioUed for survivorship bias. The monthly logarithmic retums of 506 equity funds 

were computed from January 1991 to December 1998 and the Carhart (1991) four-

factor model was utilised to examine fiind performance. Overall results indicate that 

European mutual funds, and particularly "small-cap" funds, are able to add value, as 

indicated by their positive after-cost alphas. French, Italian, Dutch and UK funds 

exhibited significant outperformance at an aggregate level when management fees 

were added back, while German fiinds underperformed the relevant market 

benchmark. 
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2.6 PERSISTENCE AND NON-PERSISTENCE OF MUTUAL FUND 

PERFORMANCE STUDIES 

As stated in 2.5, several fund performance studies have not only examined fiind 

performance but also documented persistency of fund performance. The previous 

section has presented a review of the research into mutual fimd performance. This 

section will review the research into the persistence of fund performance. 

To test the persistence of mutual fund performance, the four widely used 

methodologies are: regression analysis, Spearman rank correlation analysis, quartile 

ranking comparison analysis, and contingency table analysis (see 3.4 for detail). Some 

studies have utilised only one of these methodologies whist many studies have 

employed more than one methodology. 

It should be noted that most of the studies in this section revealed that their samples 

suffered from survivorship bias. Only three studies by Brown and Goetzman (1995), 

Carhart (1997) and Daniel, Grinblatt, Titman and Wermers (1997) asserted that their 

samples controlled for survivorship bias. 

Although a number of mutual fiind performance studies have found evidence of fiind 

performance persistence, several studies have argued and revealed evidence of non-

persistence. These inconsistent results are reviewed in this section. The findings of 

fimd performance persistence are presented in 2.6.1 and the findings of non-

persistence in fiind performance are presented in 2.6.2. 
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2.6.1 Persistence of mutual fund performance 

In persistence of fimd performance studies, the performance in a prior period is 

typically compared to the performance in a subsequent period. 

2.6.1.1 Studies in the early period 

One of the earliest analyses of the persistence of mutual fund performance was 

conducted by Sharpe (1966). The author estimated 34 fund performances over a ten-

year period, 1944-1953, and compared these performances with the ranking of the 

same fiinds in the subsequent ten-year period, 1954-63. Using the Spearman rank 

correlation coefficient as a statistical test, results indicated a general upward trend 

suggesting that a fund with a low ranking in the previous period tended to get a low 

ranking in the later period, while those ranking high in the previous period tended to 

rank high in the later period. 

Klemkosky (1977), covering the period 1968 through 1975, found performance 

persistence in long-run performance, but not in short-run performance. The study 

period was subdivided into four non-overlapping two-year periods and two non-

overlapping four-year periods; 1968-69 vs. 1970-71; 1970-71 vs. 1972-73; 1972-73 

vs. 1974-75; and 1968-71 vs. 1972-75. The Spearman rank correlation coefficient was 

utilised to test performance ranking and the chi-square contingency test was used to 

measure the degree of relationship between the proportion of positive and negative 

Jensen alphas in successive time periods. Results indicate some consistency if 

measured over a four-year period but not in all the two-year periods. The author 

concluded that investors should not use past performance to predict short-run future 

performance. 
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2.6.1.2 Studies in the 1990s 

Several studies completed in the 1990s also found evidence for fimd performance 

persistence, including Grinblatt and Titinan (1992), Hendricks, Patel and Zeckhauser 

(1993), Goetzmann and Ibbotson (1994), Bauman and Miller (1994), Kahn and Rudd 

(1995), Malkiel (1995), Brown and Goetzmann (1995), Volkman and Wohar (1995), 

Elton, Gmber and Blake (1996b), Gmber (1996), Carhart (1997), Daniel, Grinblatt, 

Titman and Wermers (1997) and Detzel and Weigand (1998). These studies and more 

recently, the study by Ber and Madura (2000) are reviewed below. 

Grinblatt and Titman (1992) utilised a sample of 279 mutual fiinds that existed from 

December 1974 to December 1984 to examine the persistence of abnormal 

performance by using a three-step procedure: (1) split the ten-year sample of fund 

retums into two five-year sub-periods, (2) calculate the abnormal retums of each five-

year sub-period, (3) estimate the slope coefficient in a cross-sectional regression of 

abnormal retums. The authors found evidence of positive persistence in mutual fimd 

performance. 

Short- term and longer-term performance persistence 

Hendricks, Patel and Zeckhauser (1993) re-examined the extent to which the past 

superior performance of mutual fiinds can be reliably used as an indicator of fiiture 

superior performance, which is a testing for a 'hot hand phenomenon'' . They 

analysed quarterly retum data, 1974 to 1988, by comparing retums with several 

benchmark market indices. Based on a cross-sectional regression suggested by Fama 

As described by Hendricks et al (1993) and a parallel study by Goetzmann and Ibbotson (1994), "hot hand 
phenomenon" refers to the performance of mutual fiinds that achieved above average retums in a prior period and 
which continue to get superior performance in a later period. 
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and MacBeth (1973), the ability to predict the rank of fimds is robust across all the 

short-mn evaluation periods (from one to eight quarters). Persistence of superior fimd 

performance proved to be significant, although it is mainly a short-run phenomenon, 

approximately four quarters. The authors concluded that persistence in the short mn in 

terms of relative performance was found, with the strongest evidence for a one-year 

evaluation horizon. 

This finding on the persistence for a short-mn phenomenon (one-year evaluation 

horizon) was confirmed by Elton, Graber and Blake (1996b) and Carhart (1997). In 

the study of Elton, Gmber and Blake (1996b), a new model, a four-index model, was 

intioduced to evaluate and rank fund performance in both the short term (one year) 

and in the longer term (three years). Rank correlation was employed to test the 

relationship between prior and subsequent periods. The authors found that past 

performance is predictive of fumre performance in both the short term and longer 

term. Selection of funds based on the prior year's data provided much more 

information about performance than selection based on data from the prior 3 years. In 

the study of Carhart (1997), a further new model, a four-factor model, was introduced 

to measure fund performance and the study also examined persistence of performance 

in both the short-term (one-year) and longer-term (two- to five-year retum and three-

year four-factor alpha). Cross-sectional regression, Spearman rank cortelation 

coefficient, and contingency table were used to test the persistence of fund 

performance. The sample consisted of all known 1,892 equity fiinds over January 

1962 to December 1993. Results indicate stiong evidence of short-mn persistence of 

mutual fimd retums. The persistence was explained by common-factor sensitivities, 

expenses, and transaction costs. The author found only very slight evidence of the 
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existence of skilled or informed mutual fimd managers. Further, using a longer period 

of past performance did not provide more information content on fiiture performance. 

A number of studies have tested further for a "hot hand phenomenon', including 

Goetzmann and Ujbotson (1994), Malkiel (1995) and Daniel, Grinblatt, Titman and 

Wermers (1997). Goetzmann and Ibbotson (1994) focused on one main question: Do 

winners repeat? The repeat-winner pattem over successive one and two-year intervals 

from 1976 to 1988 was examined. This study employed several procedures to test for 

persistence of fund performance. These included: regression of the last two-year 

cross-sectional alphas on the next two-year cross-sectional alphas; regression of 

monthly relative performance on preceding monthly relative performance; boot-

sfrapped quartiles of regression statistics from monthly relative performance tests; 

two-way tables for two-year and one-year periods; and quartile ranking analysis. 

Results indicate that all of the two-year, one-year, and monthly results are consistent, 

with the best performers in the past likely to be the best performers in the future. 

Malkiel (1995) reported a 'hot hand phenomenon' result that over the study period 

(1971-1991) winners tended to repeat almost 66 per cent of the time. Although the 

persistence phenomenon were found, the findings were likely to be influenced by 

survivorship bias and the relationships may not be robust since the strong persistence 

that evidenced in the 1970s failed to exist during the 1980s. 

Daniel et al (1997) intioduced a new model, a characteristic-based benchmark, to 

measure fiind performance and a 'hot hand phenomenon' was tested using a unique 

database of 2,500 equity fiinds from 1975 to 1994. All fiinds existing during the entire 
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period were ranked on their average monthly retum of the prior year. Quintile 

portfolios were formed and the gross retum of fimds in each quintile was measured 

over the following year. All funds existing during a given month were included in the 

following year (all quintile portfolios were rebalanced monthly). The entire sort 

process was repeated for the following year and the time-series average retum for 

each portfolio was computed to test for the performance persistence. Results show 

evidence of the hot hand phenomenon, which is consistent with the findings in 

previous studies. 

Further tests on consistency of winners and losers 

Several studies, which were reviewed above, used a contingency table to test for the 

consistency of winners and losers (Klemkosky 1977; Goetzman and Ibbotson 1994; 

Carhart 1997). This issue was also tested by Brown and Goetzmann (1995) and Kahn 

and Rudd (1995). 

In Brown and Goetzmann (1995), fiinds were classified as winners or losers 

depending upon whether the remm was above or below the median of all fund retums 

reported each year (1976-1988). Contingency tables and the cross product ratio were 

used to report the number of repeat performers to the number of non-repeat 

performers. Results provide evidence of significant persistence in fund performance 

for seven out of twelve years (1976-1988). It is important to highlight that the reversal 

also happens. For example, one of the years that demonstrated a significant and 

reversal pattem was 1987, namely winning fiinds in 1987 tended to be losing fiinds in 

1988. Although there was evidence of relative performance persistence, a year-by-
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year decomposition of the persistence effect mdicates tiiat the relative performance 

pattem depends upon the time period of study. 

In Kahn and Rudd (1995), the authors not only tested for consistency of winners and 

losers (contingency table analysis), but also used regression analysis to test 

persistence of performance for 300 equity and 195 fixed-income mutual fiinds during 

the period 1983 - 1993. Results indicate the persistence of performance for only fixed-

income ftinds, after controlling for ftind style and management fees. 

Forecasting fund performance by risk-adjusted performance and raw returns 

Gmber (1996) found that risk-adjusted performance was superior in forecasting fund 

performance when compared with raw retums. The author evaluated the predictability 

of 227 common stock funds using data from January 1985 to December 1994. To test 

persistence of performance, the Spearman rank coefficient was used to test rank 

correlation. The mean and standard deviation of the time series of differences in the 

excess retums were also calculated. 

Performance persistence over a stock market cycle 

Persistence in the performance ranking over a complete stock market cycle was found 

by Bauman and Miller (1994). The data utilised in this study was quarterly rates of 

retum for portfolios of investment management organizations, December 1972 to 

September 1991. Stock market cycles were defined by the quarteriy closing prices of 

the Standard & Poor's 500 Stock Index. The authors selected market peaks to separate 

market cycles, five market cycles in total. The Spearman rank cortelation coefficients 

and Chi-square test were used to test persistence of fiind performance from one 
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market cycle to the next market cycle. Results indicate that ranking the retums of 

portfolios over a stock market cycle is very usefiil in predicting ranking and retums 

over the next market cycle. However, the authors noted that 'this is not to imply that 

predictions of portfolio retums and rankings should be made solely on the basis of the 

variables used in this study. These variables should be used in conjunction with other 

factors that are known to influence portfolio performance (such as consistency of 

investment style and continuity of management personnel). The variables we use may 

serve as the initial filters in predicting portfolio performance' (Bauman and Miller 

1994, p.39). 

Determinants that influence performance persistence 

Determinants that may influence the persistence of fimd performance were 

investigated by several researchers, including Carhart (1997), Volkman and Wohar 

(1995) and Detzel and Weigand (1998). Carhart (1997) reported that the persistence 

of fimd performance was explained by common-factor sensitivities, expenses, and 

tiansaction costs. The common-factor sensitivities refer to size, book-to-market and 

momenmm factors. The author found only very slight evidence on the existence of 

skilled or informed mutual fund managers. 

Volkman and Wohar (1995) investigated systematic factors of persistence in relative 

performance of 332 mutiial fiinds from September 1980 to December 1989. The 

relationship between persistent fund performance and four determinants (size of tiie 

fiind, stated goal of the fund, existence of a sales charge, and management fee) were 

tested. Results indicate that there was no evidence of a consistent relationship 

between fund size and persistent fiind performance. The existence of a sales charge 
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and goal of a fund did not affect the persistence of fimd performance. The autiiors 

concluded that persistence in abnormal fimd performance is driven by fimds with low 

management fees and with a goal of maximum capital gains. The persistence of fimd 

performance with low management fees appeared only in fiinds with superior past 

performance. 

Detzel and Weigand (1998) found that the size of the stocks held by fiinds and fiind 

manager styles (described by ratios including, eamings-to-market, book-to-market, 

and cash flow-to-market) explained the persistence in mutual fiind performance 

during 1975-1986. The authors also found that market risk and fimd expense ratios 

accounted for only a small amount of the momentum in mutual fiind retums. 

Performance persistence of closed-end funds 

All the above studies have examined the performance persistence of mutual (open-

end) fimds. Bers and Madura (2000) focused their study on the performance 

persistence of closed-end fiinds. The authors investigated persistence for two 

categories of performance measures: (i) the market price retum, which is the 

performance of the fiinds as perceived by the market, and (ii) the NAV retum, which 

determines the actual performance of the underlying assets and is thus a surrogate for 

management skill. The samples consisted of 384 closed-end fiinds over a period of 

1976 to 1996. The samples were divided by type of fimd (taxable bond, equity, 

municipal bond) and were examined over three different holding periods (12, 24, and 

36-month periods). To test persistence, the samples were split into two sub-periods. 

Abnormal retums computed from the second period were then regressed on abnormal 

retums calculated from the first period in a cross-sectional regression. Results 
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provided stiong evidence of NAV performance persistence and market price 

performance persistence for each type of closed-end fimd over the 12, 24, and 36-

montii holding periods. The results differed only slightly between fimd groups and 

over different holding periods. 

2.6.2 Non-persistence of mutual fund performance 

Several studies have found evidence of non-persistence in the performance of mutual 

ftinds. This evidence is found not only in American studies, but also in Australian and 

New Zealand studies. The findings are reviewed below. 

2.6.2.1 American studies in the early period 

Jensen (1968) utilised regression analysis to examine the persistence of fimd 

performance by estimating alpha values for fiinds in two periods, 1945 to 1954 and 

1955 to 1964, and regressing the alpha values from the second period on the values 

for the first period. Regression results indicate that on average these mutual fiinds 

were not able to forecast security prices. Jensen concluded that not only average fiind 

performance, but also individual fimd performance were not significantly different 

from that predicted by chance. 

Carlson (1970) examined the degree of performance persistence of 57 common stock 

fiinds during 1948 -1967 using the Sharpe ratio as a ranking measure. The 20-year 

period was divided into 11 overlapping decades and then each decade was divided 

into t\̂ 'o 5-year periods. Rank correlation coefficient results indicate that the degree 

of persistence in five-year periods was higher than for ten-year intervals. However, 
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degrees of persistence declined over time. Carlson concluded that past performance 

results exhibited no consistent predictive value. 

An early study that used quartile comparison tables to investigate performance 

persistence was conducted by Dunn and Theisen (1983). The authors used quartile 

comparison table analysis (with the Chi-square statistic) to test whether fimds tend to 

retain their performance in the same quartile over time. Spearman rank cortelation 

coefficient was used to investigate consistency of performance from one period to the 

next. The samples consisted of 201 actively managed portfolios during 1973-1982. 

The authors found that historical results appeared to be of little help in predicting 

future results and concluded that past performance should be given a minor role in 

manager selection decisions. 

2.6.2.2 American studies in the 1990s 

A number of American studies completed in the 1990s found evidence of non-

persistence for mutual fiinds, including Kmeger and Callaway (1995) and Phelps and 

Detzel (1997). 

Kmeger and Callaway (1995) focused their study on the persistence of three-year 

muttial fund performance. The sample consisted of 125 fiinds, which had at least six 

years of retiim data. May 1988 - April 1994. Persistence of fund performance was 

tested through the use of three methodologies: regression analysis, contingency table 

analysis and percentage of fiinds that repeat performance in the same place in each 

third (top third, middle, bottom third). Kmeger and Callaway found that fiind 
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performances in the first three-year period were of little use in predicting the 

performances in the second three-year period. 

Phelps and Detzel (1997) believed that the positive persistence found in several early 

1990s papers was the result of persistence in broad equity classes (macropersistence) 

rather than sustainable managerial ability (micropersistence). To prove this argument, 

the authors examined the issue of persistence of mutual fimd performance and the 

extent to which there is macropersistence in the 1980s and 1990s. Monthly retum data 

of 87 mutual fiinds and 14 different market indices from 1983 to 1994 represented 

portfolio retums and the market benchmark, respectively. The regression analysis 

provided evidence in favour of the argument that positive persistence found in the 

early years in this, and in previous studies, was due to insufficient risk controls. 

Results from contingency analysis indicate that 'investing in yesterday's winning 

mutual fiinds is not a reliable stiategy for being in tomorrow's winning mutual funds' 

(Phelps and Detzel 1997, p.55). 

2.6.2.3 Australian and New Zealand studies 

Many Australian and New Zealand studies found consistent results of non-persistence 

in fiind performance, including Bird, Chin and McCrae (1983), Robson (1986), Vos, 

Brown and Christie (1995) and Halahan (1999). These stiidies are reviewed as 

follows. 

Bird, Chin and McCrae (1983) examined performance persistence of 15 Austialian 

superannuation fund managers during January 1973 - June 1981. The Spearman rank 

correlation and Kendall coefficient of concordance were used to test persistence of 
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manager performance. Results indicate that tiiere was no evidence tiiat the managers 

performed consistently over time. 

Robson (1986) not only examined the performance persistence of 67 Ausfralian unit 

tmsts and 9 mutual ftinds during 1969-1978, but also tested for financial 

characteristics such as size, age, and initial service fee of the funds to consider 

whether they are useful in predicting future performance. The three major risk-

adjusted performance measures, Treynor, Sharpe and Jensen measures, were 

employed to evaluate and rank fimd performance. The Spearman rank order and 

Pearson product moment correlation coefficients of successive rate of retum were 

tested for the persistence of fund performance from year to year. Results indicate that 

there was no evidence of persistence in performance and financial characteristics of 

the fimds would not be useful in predicting fiiture fimd performance. 

Vos, Brown, and Christie (1995) examined the persistence performance of 14 New 

Zealand equity fiinds and 12 Australian equity tmsts from January 1988 to June 1994. 

The authors utilised the Sharpe measure (1966) to evaluate the performance of fiinds. 

The authors revealed that the time frame utilised in this study was limited by the short 

observation periods and the differing holding horizons. To test for persistence 

performance, quartile comparison table analysis. Spearman rank correlation 

coefficient analysis, and ordinary least square regression analysis were used. Results 

provided evidence that past performance was of no predictive value in either Ausfralia 

or New Zealand. 
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Hallahan (1999) examined the persistence of fund performance and explored the 

optimal past performance information set of 224 Austialian rollover fiinds'^. The 

author tested four fiind types: fixed interest, multi-sector yield, multi-sector balanced 

and multi-sector growth. Performances of mutual fimds were computed using the 

Jensen alpha, Sharpe ratio, information ratio and raw retums. Hallahan employed 

three methodologies to examine the relation between past and fiiture performance: 

regression analysis, non- parametric contingency tables, and top and bottom quartile 

ranking. The author provides a unique study on persistence of fimd performance. 

Namely, fund performances were split into a subsequent period (1994-95), and into 

prior periods of two (1992-93), three (1991-93), four (1990-93) and five years (1989-

93). This enables the examination of the relation between current performance and a 

past performance series of varying length. Although the author found persistence in 

Jensen alpha performance for Austialian fixed interest fiinds when testing by 

regression analysis, there was no evidence of persistence in the other fund types. 

Hallahan concluded that fimd performance in the past is unable to be used to predict 

fiiture performance. Longer periods of prior performance do not have incremental 

information content beyond that provided by shorter periods. The author also 

concluded that the information of fimd performance in the past differs inconsistently 

across different fiind styles, and is affected both by the methodology used and the 

performance measurement employed. 

" 'Rollover fund is a genetic term used to describe several different types of investment fund whose 
common characteristic is that they only accept particular types of payment having specified, 
employment-related origin. Rollover funds were introduced by the Australian Government in July 1983 
to encourage long-term saving for retirement' (Hallahan I999,p.258) 



78 

Summary of methodologies used in persistence studies 

The following table presents results of fund performance persistence studies 

employing the four widely-used methodologies: regression analysis. Spearman rank 

correlation coefficient analysis, quartile ranking comparison analysis and contingency 

table analysis. Some studies have employed only one of these methodologies whist 

many studies have used more than one methodology. 

Table 2.2 Performance persistence studies, methodologies and results 

Methodology Study (authors) 

Studies finding performance persistence 

1. Regression analysis 

2. Spearman rank coefficient 

3. Quartile ranking comparison 
4. Contingency table 

Grinblatt and Titman (1992), Hendricks, Patel and Zeckhauser (1993), 
Goetzmann and Ibbotson (1994), Kahn and Rudd (1995), Volkman and Wohar 
(1995), Carhart (1997), Bers and Madura (2000) 
Sharpe (1966), Klemkosky (1977), Shukla and Trzcinka (1994), Bauman and 
Miller(1994), Elton, Gruber and Blake (1996b), Gruber(1996), Carhart (1997) 
Goetzmann and Ibbotson (1994), Bauman and Miller(1994) 
Klemkosky (1977), Goetzmann and Ibbotson (1994), Brown and Goetzmann 
(1995), Malkiel (1995), Kahn and Rudd (1995), Carhan (1997) 

Studies finding non-persistence of performance 

1. Regression analysis 

2. Spearman rank coefficient 

3. Quartile ranking comparison 
4. Contingency table 

Jensen (1968), Vos, Brown and Christie (1995), Krueger and Callaway (1995), 
Phelps and Detzel (1997), Hallahan (1999) 
Carlson (1970), Bird, Chin and McCrae (1983), Robson (1986), Vos, Brown 
and Christie (1995) 
Dunn and Theisen (1983), Vos, Brown and Christie (1995), Hallahan (1999) 
Krueger and Callaway (1995), Phelps and Detzel (1997). Hallahan (1999) 

Summary of the length of the prior period and the length of the prediction period 

In persistence of fimd performance studies, the relation between the performance in a 

prior period is typically compared to the performance in a subsequent period. The 

selection of the lengths of both periods has important implications on the study 

results. The following table presents the summary of fimd performance persistence 

studies on the length of the prior period and the length of the prediction period. 
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Table 23 Summary of the performance persistence studies on the length of the prior 
period and the length of the prediction period 

Authors Year Period covered Length of prior period Length of prediction period 

Studies finding perfi/rmance persistence 

Sharpe 
Klemkosky 

Grinblatt and Titman 
Hendricks, Patel and 
Zeckhauser 
Goetzmann and 

Ibbotson 
Bauman and Miller 

Kahn and Rudd 

Malkiel 

Brown and Goetzmann 

Volkman and Wohar 
Elton. Gruber 
and Blake 

Gruber 

Carhan 

Daniel, Grinblatt, 
Titman and Wermers 
Detzel and Weigand 

Ber and Madura 

1966 
1977 

1992 

1993 

1994 

1994 

1995 

1995 

1995 

1995 
1996 

1996 

1997 

1997 

1998 

2000 

1954-1963 
1968-1975 

1974-1984 
1974- 1988 

1976 1988 

Dec 1972-Sep 1991 

1988 - 1993 

1971-1991 

1976- 1989 
Sep 1980-Dec 1989 

1977-1993 

1985-1994 

1962 1993 

Dec 1974-Dec 1994 

1976- 1995 
1976-1996 

10 years 
2 years 
4 years 
10 years 

I -8 quarters 

1 year 
2 years 
1^ market cycle: 16 quarters 
2'"^market cycle: 17 quarters 
3'̂ '' market cycle : 9 quarters 
4'*" market cycle : 17 quarters 
2.5 years 
3 years 
1 year 
10 years 
1 year 
4 years 
1 year 
1 year 
3 years 
3 years 
I year 
3 years 
1 year 
1,2,3,4, and 5 years 
1 year 

1 year 
12 month 
24 months 
36 months 

10 years 
2 years 
4 years 
10 years 
I -8 quarters 

I year 
2 years 
2'"' market cycle: 17 quarters 
3' market cycle : 9 quarters 
4 market cycle : 17 quarters 
5"' market cycle : 16 quarters 
2.5 years 
3 years 
1 year 
10 years 
1 year 
1, 2, 3, and 4 years 

1 year 
3 years 
1 years 
3 years 
1 year 
3 years 
lyear 
1 year 
1 year 

lyear 

12 months 
24 months 
36 months 

Studies finding non-persistence of performance (American studies) 

Jensen 

Dunn and Theisen 

Krueger and Callaway 
Phelps and Detzel 

1968 
1983 

1995 
1997 

1945-1964 

1973- 1982 

May 1998-Apr 1994 

1983-1994 

10 years 

1 year 
3 years 

5 years 
3 years 

2 years 

10 years 
1 year 
1, 3, and 5 years 
1,3, and 5 years 

3 years 
2 years 

Studies finding non persistence of performance ( Australian studies) 

Bird, Chin and McCrae 
Robson 

Vos, Brown and Christie 

Hallahan 

1983 
1986 

1995 
1999 

Jan 1973-June 1981 

1969-1978 
Jan 1988-June 1994 

1989- 1995 

17 quarters 

1 year 
1, 2, and 4 quarters 

2, 3,4, and 5 years 

17 quarters 

1 year 
1, 2, and 4 quarters 

2 years 
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2.7 THAI FUND PERFORMANCE STUDIES 

After reviewing the development of fimd performance studies in mature capital 

markets, this section focuses on fund performance studies in Thailand and the 

limitations of these studies. 

According to Brailsford and Heaney (1998), managed fiinds exist in nearly every 

country in some style. The basic idea involves pooling investors' funds and handing 

over management of those funds to a professional manager. However, there are 

several particular types of managed fiinds. Differentiation of managed fiinds often 

arises due to domestic regulations. Styles of establishment of mutual fiinds (such as 

corporate style or contractual style) also differ between countries. As explained by 

Cai, Chen, and Yamada (1997), for example, Japanese mutual funds are of the 

contiactual type'^, not of the corporate type''* that exist in the United States. This is 

similar to mutual fimds in Thailand as the fimd style is the contractual type of 

establishment. 

" A contract that is made between an investment management company, a trustee (a trust bank), and a 
beneficiary (an investor). The cash collected fi-om investors by management companies through 
subscription or sales of beneficiary certificates is transferred to the custody of a trustee company. The 
manager gives investment instructions to the trustee that administers and safe-keeps the assets. This 
means that management of mutual fund is handled by a fund manager hired by the investment 
management company. Any of investment management company may have more than one fimd 
manager and have several fiinds to handle. Thai mutual funds are of the contractual type, not of the 
corporate type which prevails in the United States. 

Each mutual fund in the United States is established in corporate style called an investment 
company. This company typically is a corporation that has as its major assets the portfolio of 
marketable securities referred to as a fiind. 'The management of the portfolio of securities and most of 
the other administrative duties are handled by a separate investment management company hired by the 
board of directors of the investment company' (Reilly and Brown 2000, p. 1099). 
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hi Thailand, few studies of the financial performance of fiinds, including mutual 

fimds, have been conducted. These studies are of limited reliability because of the 

shortness of the time period of each study, and all remain unpublished working 

papers. 

The first Thai fimd performance study was conducted by Kongcharoen (1992). The 

performance of five equity fiinds operated during August 1988-December 1990 were 

examined. Since the time period of the study was very short (2 years and 5 months), 

weekly data was used. Market prices and Net asset value (NAV) of those fiinds 

represented ftind retums. The weekly Stock Exchange of Thailand Index (SET Index) 

was used as a proxy for the market portfolio. The author utilised the twelve-month 

deposit rate of commercial banks as the risk-free rate. The Treynor measure (1965) 

and Sharpe ratio (1966) were employed to evaluate ftind performance (discussion of 

the Treynor and Sharpe measures will be referred in section 2.3). The Treynor and 

Sharpe measures exhibited consistent results: that four out of five fiinds achieved 

performance superior to the market benchmark. The rates of retum of the four 

outperforming fiinds were higher than the average commercial bank deposit rate. 

Bhovichitia (1996) examined retum rates and risk levels of equity funds during 1992-

1995. The sample consisted of 15 Thai equity fiinds for which monthly data was 

available for the period 1992-1995. Net Asset Value (NAV) and market prices of 

those fiinds represented fiind retums. The SET Index was utilised as the market 

portfolio. The twelve-month deposit rate of commercial banks represented the risk-

free rate. The author employed the Capital Asset Pricing Model (CAPM) to examine 
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rate of retiim and risk levels of each fimd. The Treynor (1965) and Sharpe (1996) 

measures were employed to evaluate fund performance. 

Based on the market price data, Bhovichitra's results indicate that Thai ftmds 

exhibited an average rate of retum higher than the market portfolio, 14 out of 15 ftinds 

gained higher retum rates than the market. An average standard deviation (total risk) 

was also higher than the market portfolio and a high rate of unsystematic risk was 

found. The author interpreted that, on average, those fimds in the sample set presented 

incomplete diversification. 

Based on the NAV data, Bhovichitra found that Thai ftinds showed an average rate of 

retum higher than the market, 13 out of 15 funds achieved higher performances than 

the market portfolio. The average standard deviation (total risk) value was also higher 

than that for the market. The high rate of unsystematic risk led the author to interpret 

that the fiinds were incompletely diversified. 

To test market price and NAV data, Bhovichitia (1996) employed the correlation 

coefficient method. Results indicated that the appropriate data set to be used to 

examine fimd performance was the NAV data. The Treynor and Sharpe measures 

confirmed the findings of the CAPM results that the fimds outperformed the market 

portfolio during 1992 - 1995. 

Mainkamnurd (1996) examined fiind performance during 1992-1995 and tested for 

persistence of fimd performance. The sample consisted of 51 Thai equity fiinds 

existing during the study period. Weekly data on net asset value (NAV) represented 
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fimd returns, hi accordance with prior studies, the SET Uidex and the term deposit 

rates of commercial banks were represented as the market portfolio and risk free rates 

respectively. 

Mainkamnurd employed five evaluation techniques to examine fund performance: 

NAV retums, NAV excess retums, the Treynor measure (1965), the Sharpe ratio 

(1966), and the Jensen alpha (1968). To test sensitivity values of performance in 

using different measures, the Pearson correlation was utilised. To examine for 

persistence in performance of mutual fiinds, cross-sectional regression and time-series 

regression developed by Grinblatt and Titman (1992) were tested. 

Investigation of overall performance revealed that equity mutual ftinds 

underperformed the market benchmark. This result does not support the findings of 

Bhovichitia (1996) who found that during the similar period (1992-1995) Thai fiinds 

achieved superior performance when compared to the market. The Pearson correlation 

revealed high cross-sectional correlations except for the Treynor measure. This means 

that the four measures; NAV retums, NAV excess retums, the Sharpe ratio, and the 

Jensen measure generally provided similar inferences. The time-series regression 

provided evidence of performance persistence. However, the author was unable to test 

persistence of fiind performance when funds were measured in terms of the Jensen 

alpha due to the relatively short time series of the data set. 

The most recent study on the issue of mutual fund performance was conducted by 

Pomchaiya (2000). This study examined investment performance of Thai equity fiinds 

during January 1996 - June 1999. Mutual fimds in tiie sample set were fimds that 
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existed on 25 June 1999 and had been in operation for at least 15 months. Under tiiis 

condition, there were 77 mutual fimds in the sample set, of which 22 were closed-end 

fimds and 55 open-end ftmds. Montiily NAV and monthly SET Index data were 

utilized as portfolio retums and market retum respectively. The weighted average of 

saving interest rates and term deposit rates of commercial banks was used as the risk-

free rate. The author explained that for studies in other countries such as the U.S. it 

was normal use the Bond Index or T-bill rates to represent the risk-free rate. However, 

there was no yield curve on the Bond Index available in Thailand during that period. 

The author employed the Capital Asset Pricing Model (CAPM) to investigate 

abnormal retums of mumal ftinds and also utilised simple regression analysis or 

ordinary least square (OLS) equations to search for a the relationship between the risk 

premium of ftinds and the risk premium of the market portfolio. Since data in this 

study was time series data, the author used the Durbin-Watson (D.W.) statistic to test 

for serial correlation. 

Results indicated that during January 1996 - June 1999 (part of the economic 

recession period in Thailand) the majority of mutual fiinds did not offer superior 

performance in comparison with the market portfolio. Only one of 77 mutual ftmds 

showed a positive abnormal retum. The systematic risk of mutual fiinds was lower 

than one (P < 1) indicating that the retum on mutual ftmds had less sensitivity to 

change in its value than the retum on the market portfolio. The author noted that the 

limitations of this study were the proxy for market benchmark, the proxy for risk-free 

rate, and a short time series of data. The author suggested that the appropriate data 

should cover both economic expansion and economic recession periods. 
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The following table presents results of the Thai fimd performance studies. Authors, 

period covers, number of funds in sample sets, model employing, market portfolio, 

appearance of survivorship bias, and concluding results are presented. 

Table 2.4 Summary previous Thai fund performance studies 

Study 

Kongcharoen 

Bhovichitra 

Mainkamnurd 

Pomchaiya 

Year 

1992 

1996 

1996 

2000 

Period 
covered 

6/1998 -
12/1990 

1992-
1995 

1992-
1995 

1/1996-
6/1999 

No. 
of 

funds 
5 

15 

51 

77 

Model 

CAPM, 
Treynor, 
Sharpe 
CAPM, 
Treynor, 
Sharpe 
Treynor, 
Sharpe, 
Jensen, 
Retum, 
Excess 

retum 
CAPM 

Market 
Index 

SET 
Index 

SET 
Index 

SET 
Index 

SET 
Index 

Survi-
vourship 

bias 
yes 

yes 

yes 

yes 

Perfor-
-mance 

outperform 

outperform 

under-
perform 

under-
perform 

Persistence 
or non-

persistence 
na. 

na. 

persistence 

na. 

In summary, empirical results of Thai fund performance studies during the 1990s 

have shown that although studying a similar period (Bhovichitra 1996; Mainkamnurd 

1996), conflicting results have emerged. In addition, all four studies are of limited 

reliability due to the shortness of the time period in each study. 

2.8 SUMMARY 

This chapter has reviewed the literature that relates to mutual fund performance and 

prediction of performance. It has discussed the development of the evaluation 

measures, potential bias, empirical evidence of previous studies on fund performance 

and persistence of ftind performance in developed capital markets such as those in the 

U.S. and Austialia, and studies in a developing capital market, Thailand. 
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The fimd performance evaluation measures have been developed for many decades. 

The three well-known performance measures that have been used are the Treynor 

measure (Treynor 1965), the Sharpe ratio (Sharpe 1966) and the Jensen alpha (Jensen 

1968). Subsequent to these works, several researchers have developed altemative 

performance evaluation measures. Some studies attempt to eliminate the limitations of 

these three measures. Some studies add new testing factors that influence fimd 

performance and some researchers focus their study on testing components of 

investment performance. 

Several studies have pointed out potential bias in fiind performance measures. These 

potential biases are benchmark error, survivorship bias and the bias in relationship 

between the three major risk-adjusted measures and the risk involved. 

Empirical results of mutual fund performance in developed capital markets have been 

found to be mixed depending upon the time period of study, type of fimd, choice of 

market benchmark, survivability and methodology of measurement. 

Empirical studies of persistence in fund performance in developed capital markets 

have also revealed inconsistent results. A number of studies found evidence of 

performance persistence while many studies found no evidence of persistence in fimd 

performance. 

Empirical results of Thai stiidies during the early 1990s have shown that, although 

using the same time period of study, results were inconsistent. One found that Thai 

equity fiinds outperformed the market but another found that the fiinds 
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underperformed the market. The persistence of fimd performance was also 

investigated during the early 1990s and evidence of performance persistence was 

found. As a developing capital market, some limitations in Thai stiidies were noted, 

such as a very short time period of stiidy, the proxy for the risk-free rate and limited 

choice of benchmark. 

The next chapter will provide the research methodology employed in this study. The 

three well-known risk-adjusted performance measures; Treynor, Sharpe, and Jensen, 

are traditionally used to measure fund performance for many decades. In particular, 

the more currently risk-adjusted performance measure, M", is included due to its 

advantages (as referred in 2.4.2). These four measures will be employed to examine 

equity ftind performance in Thailand. Although a number of altemative measures of 

fund performance have been developed, those altemative measures are not yet 

possible to be applied to ftind performance study in Thailand due to the incomplete 

nature of Thai ftind data. 

Since several researchers claimed that survivorship bias leads to an overstated 

performance measurement, for testing Thai equity fimd performance, it should include 

all equity fiinds existing during the study period. However, investment managers in 

Thailand provided information only voluntarily, fimd data banks in this study are, 

unavoidably, subject to survivorship bias (detail of this issue will be discussed in the 

next chapter (3.2.1)). In addition, bias in risk-adjusted performance measures 

associated with risk has been found in developed capital market, particularly in the 

US studies. It is interesting to consider this issue and examine whether the bias exists 

when employing these measures with Thai data. 
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The literature reviewed confirms that studies of the performance of fimds, and fimd 

performance persistence are inconclusive. In particular, all previous Thai studies are 

of limited value, essentially a consequence of the relatively short period of the studies 

conducted. This study will eliminate this limitation by covering a longer and volatile 

period in the history of Thai ftinds that covers both rising and declining market 

periods. In addition, in testing for fimd performance persistence, the four widely used 

methodologies will be employed in this study. 
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Chapter 3 

METHODOLOGY 

This chapter discusses the research methodology employed in this study. The chapter 

consists of six main sections. The first section is research questions and hypotheses; 

the second section describes the data; the third section is the empirical method 

employed to examine fiind performance; the fourth section is the empirical method for 

the investigation of the persistence of fimd performance; the fifth section is concemed 

with the statistical testing of hypotheses, while the sixth section is a summary of the 

chapter. 

3.1 RESEARCH QUESTIONS AND HYPOTHESES 

The primary aim of this study is to examine the performance of Thai equity fiinds 

existing during the period 1992 - 2000. An important aspect of fiind performance is 

persistence, and the related aim of this study is to examine tiie persistence of fimd 

performance. This study of persistence will lead to an exploration of data in order to 

investigate if tiie optimal past performance information set for equity fiinds exists in 

Thailand. 

The seven research questions are: 



90 

Research question 1: Is tiie performance of Thai equity fimds existing during tiie 

period 1992 - 2000 different from tiie performance of tiie Thai 

market portfolio during the same period? 

Research question 2: Is the performance of Thai equity fiinds existing during the 

expansionary market period, January 1992 - January 1996, 

different from the performance of the Thai market portfolio 

during the same period? 

Research question 3: Is the performance of Thai equity ftinds existing during the 

contractionary market period, Febmary 1996 - December 2000, 

different from the performance of the Thai market portfolio 

during the same period? 

Research question 4: Is the investment performance of Thai equity ftinds related to 

ftind risk? 

Research question 5: Is the risk-adjusted performance of fiinds dependent upon 

which of the Treynor, Sharpe, Jensen or M^ measures is used to 

measure performance? 

Research question 6: Is subsequent period performance related to prior period 

performance? 

Research question 7: Does the information content of prior period performance vary 

with the length of the period of prior performance? 

The null hypotheses (Ho) associated with each of these seven research questions are: 

Hoj: The performance of Thai equity ftinds during the period 1992-2000 is not 

different from that of the market. 
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Ho2: The performance of Thai equity fimds during the expansionary market period 

is not different from tiiat of the market during the same period. 

H03: The performance of Thai equity fimds during the contiactionary market period 

is not different from that of the market during the same period. 

H04: The investment performance of Thai equity fiinds is not related to fimd risk. 

H05: The Treynor, Sharpe, Jensen and M^ measures of performance of Thai equity 

fiinds are not correlated. 

H06: Subsequent period performance is independent of prior period performance. 

Ho?: The information content of prior period performance varies with the length of 

the period of prior performance'. 

Fund performance in the first, second and third null hypotheses will be examined in 

two ways: average fund performance and the proportion of outperforming fimds. 

These three hypotheses will be tested through the use of two-stage hypothesis testing. 

In testing for average fund performance, the first-stage hypothesis test will be to test 

for any significant difference between fimd performance and market performance 

(two-tail test). If the null hypothesis is rejected, a second-stage hypothesis will be 

tested to determine whether fimds significantly outperformed / underperformed the 

market benchmark (one-tail test). In testing for the proportion of outperforming fiinds, 

the first-stage hypothesis test will be to determine whether the proportion of 

outperforming fiinds was different from 50 per cent of the total number of funds (two-

The information content is determined by explanatory power (R^). Therefore, the appropriate test hypothesis, 
stated in null form, is: H07: There is no pattern of persistency in R^ values (see 3.5.7 for detail). 
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tail test). If the proportion is different from 50 per cent, the second-stage hypothesis 

will be tested to determine the direction of that difference (one-tail test). 

Corresponding to the two aims (the performance of equity fimds and persistence of 

performance), section 3.1.1 following, will detail the hypotheses associated with 

research questions one to five and section 3.1.2 following will describe hypotheses 

associated with research questions six and seven. The statistical testing of these 

hypotheses will be described in 3.5. 

3.1.1 The performance of Thai equity funds 

To answer research question 1, as stated above, fund performance will be examined in 

two ways, the average performance of Thai equity fiinds and the proportion of funds 

that outperformed the market. The appropriate null hypotheses, in accordance with the 

two-stage testing, for average performance are in (1) and for the proportion of 

outperforming ftinds are in (2), as follows: 

(I) Average fund performance 

stage 1 Hoi.i: The average performance of Thai equity fimds during the period 1992-

2000 was not different from that of the market. 

stage 2 Hoi.1(a): The stage-two null hypothesis will depend on the finding of the stage-

one test. If HQI ] is rejected, it will be either: 

"The average performance of Thai equity fimds during the period 

1992-2000 was not below that of the market." 

or 
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"The average performance of Thai equity fimds during the period 

1992-2000 was not above that of tiie market." 

(2) Proportion of outperforming funds 

stage 1 Ho 1.2: During the period 1992-2000, the proportion of Thai equity fiinds that 

outperformed the market benchmark was not different from 50 per 

cent. 

stage 2 Hoi.2(a):The stage-two null hypothesis will depend on the finding of the stage-

one test. If Hoi.2 is rejected, it will be either: 

"During the period 1992-2000, 50 per cent (or more) of Thai equity 

fiinds outperformed the market benchmark." 

or 

"During the period 1992-2000, 50 per cent (or fewer) of Thai equity 

fiinds outperformed the market benchmark." 

The second research question is related to whether the performance of Thai equity 

fimds existing during the expansionary market period, January 1992 - January 1996, is 

different from the performance of the Thai market portfolio. To answer this question, 

fimd performance will be examined, in particular, the average performance of fiinds 

and the proportion of outperforming fimds. The two-stage hypotheses (stated in null 

form) for average performance are in (1) and for the proportion of outperforming 

funds are in (2), following: 

(1) Average fund performance 

stage 1 H02.1: The average performance of Thai equity fiinds during the expansionary 

market enviroiunent was not different from that of the market. 
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stage2 Ho2.i(a): The stage-two null hypothesis will depend on the finding of the stage-

one test. If H02.1 is rejected, it will be either: 

"The average performance of Thai equity fiinds during the 

expansionary market environment was not below that of the market." 

or 

"The average performance of Thai equity funds during the 

expansionary market environment was not above that of the market." 

(2) Proportion of outperforming funds 

stage I H02.2: During the expansionary market environment, the proportion of Thai 

equity funds that outperformed the market benchmark was not 

different from 50 per cent. 

stage 2 Ho2.2(a):The stage-two null hypothesis will depend on the finding of the stage-

one test. If H02.2 is rejected, it will be either: 

"During the expansionary market environment, 50 per cent (or more) 

of Thai equity fimds outperformed the market benchmark." 

or 

"During the expansionary market environment, 50 per cent (or fewer) 

of Thai equity fiinds outperformed the market benchmark." 

The third research question is to consider whether the performance of Thai equity 

ftinds existing during the contractionary market period, Febmary 1996 - December 

2000, was different from the performance of the Thai market portfolio. Again, to 

answer this question, the average performance of fiinds and the proportion of 

outperforming fiinds will be examined, with two-stage hypotheses: 
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(1) Average fund performance 

stage 1 UmA. The average performance of Thai equity fimds during tiie 

contiactionary market environment was not different from tiiat of tiie 

market. 

stage2 Ho3,i(a): The stage-two null hypothesis will depend on the finding of the stage-

one test. If H03.1 is rejected, it will be either: 

"The average performance of Thai equity fimds during the 

contractionary market environment was not below that of the market." 

or 

"The average performance of Thai equity fiinds during the 

contractionary market environment was not above that of the market." 

(2) Proportion of outperforming funds 

stage 1 Ho3.2: During the contractionary market environment, the proportion of Thai 

equity fiinds that outperformed the market benchmark was not 

different from 50 per cent. 

stage 2 Ho3.2(a): The stage-two null hypothesis will depend on the finding of the stage-

one test. If H03.2 is rejected, it will be either: 

"During the contiactionary market environment, 50 per cent (or more) 

of Thai equity funds outperformed the market benchmark." 

or 

"During the contiactionary market environment, 50 per cent (or fewer) 

of Thai equity fiinds outperformed the market benchmark." 
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The fourth research question is whether the investment performance of Thai equity 

fiinds is related to fimd risk. To answer this research question, the linear relationship 

between fimd performance and risk will be tested (see 3.5.4 for detail). The null 

hypothesis is: 

H04: The investment performance of Thai equity ftinds is not related to ftind 

risk. 

The fifth research question is whether the risk-adjusted performance of fiinds is 

dependent upon which of the Treynor, Sharpe, Jensen or M^ measures is used to 

measure performance. To answer this research question, the correlation of results 

from the four risk-adjusted performance measures will be examined. The null 

hypothesis is: 

H05: The Treynor, Sharpe Jensen and M" measures of performance of Thai 

equity fiinds are not correlated. 

3.1.2 Persistence of Thai equity fund performance 

The second aim of this study is to examine the persistence of fimd performance. If the 

study of persistence is verified, this will lead to an exploration for an optimal past 

performance information set for equity fiinds in Thailand. There are two research 

questions (numbers six and seven) related to this aim. 

Research question six is whether subsequent period performance is related to prior 

period performance. To answer this research question, four methodologies will be 
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applied: Regression analysis, Spearman rank correlation coefBcient, quartile 

comparison tables and contingency tables. The null hypothesis is as follows. 

Ho6- Subsequent period performance is independent of prior period 

performance. 

Research question seven is whether the information content of prior period 

performance varies with the length of period of prior performance. The information 

content is determined by explanatory power (R^). R^ values will be checked for any 

pattem of values to consider whether length of past performance is important (see 

3.5.7 for detail). The null hypothesis is: 

Ho?: The information content of prior period performance varies with the 

'y 

length of the period of prior performance . 

3.2 DATA 

Three aspects of the data are considered. First, the sample of fiinds (3.2.1); second, 

the benchmark portfolio (3.2.2); and third, the risk-free estimates (3.2.3). 

3.2.1 Sample of funds 

The sample of funds for this study consists of all local Thai equity fiinds as classified 

by the AIMC (The Association of Investment Management Companies) with the 

exception of specialist equity fiinds, equity support fiinds and equity fiinds that 

2 
As noted earlier, the information content is determined by explanatory power (/?^). The appropriate test 

hypothesis, stated in null form, is: Hg^: There is no pattern of persistency in R values. 
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changed their classification before December 2000; e.g. from an equity fimd to 

flexible fimd^ As stated earlier, the monopolistic nature of tiie mutual fimd industry 

in Thailand ceased in 1992 when the Thai parliament passed new securities law. 

Hence, the time period of the study is January 1992 to December 2000; i.e. from the 

time of the formal cessation of monopolisation within the equity funds industry to 

December 2000. 

To reduce survivorship bias, this study utilises a sample set including NAV monthly 

data from all equity ftinds existing each year, 1992-2000. Hence, funds that were in 

existence during the study period but which terminated prior to December 2000 are 

included. For example, a ftmd that existed, say, for the 3-year period January 1995 to 

December 1997, would be included in the sample (for those years in which it existed). 

However, it should be noted that fimd management companies provided information 

only voluntarily and the NAV data of several terminated ftinds are not available (data 

for only six of 16 terminated ftinds are available). From this cause, fund data banks 

are unavoidably subject to survivorship bias. In sum, the sample consists of 80 

operating ftinds and six terminated fiinds, 86 in total. 

Although most fund performance studies in developed financial markets examine 

closed-end fimd performance (typically referred to as unit tmsts) separately from 

open-end fund performance (typically referred to as mutual funds), the sample in this 

study consists of both closed-end fiinds and open-end funds. Two reasons for 

including both closed-end and open-end fiinds are that (1) changing fimd type from 

As the name suggested, flexible portfolio funds have a portfolio mix of fixed income instruments, 
common stocks, and any financial instmments; the mixture of which depend on fund manager's 
decision. 
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closed-end type to open-end type has been a common occurrence in the Thai fimd 

industiy, a developing financial market. Since Thai closed-end fimds have a maturity 

date, the majority of closed-end fiinds, whose terms are mature, have changed fimd 

type to be open-end fiinds. (2) In practice, although fiind has changed from closed-end 

fiind to open-end fund, money that has been pooled in fiinds has been continually 

managed. Therefore, retum of fiinds should be continually calculated as the fiinds 

have been continually operating. If separately calculated, it may lead to an over 

estimate for retums for open-end fiinds. Among the 86 fiinds in this sample, 49 began 

as closed-end fiinds and later converted into open-end fimds. Having unit tmsts and 

mutual fiinds in the one sample set is the practice adopted by earlier relevant studies 

(e.g. Robson 1986). However, since a closed-end fimd and an open-end fimd have 

their own characteristics, combining closed-end fiind and open-end fiinds into one 

sample may influence fund performance results in this study. List of the 86 Thai 

equity fiinds and their histories are presented in Appendix A. 

Source of data 

The 86 fiinds in the sample set, for which monthly data were obtained, were managed 

by 11 fund management companies, as follows: 

(1) Aberdeen Asset Management Company Limited 

(2) Ayudhya Jardine Fleming Asset Management Company Limited 

(3) BOA Asset Management Company Limited 

(4) FNG Mutual Funds Management (Thailand) Company Limited 

(5) MFC Asset Management Public Company Limited 

(6) ONE Asset Management Company Limited 

(7) SCB Asset Management Company Limited 
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(8) TISCO Asset Management Company Limited 

(9) Thai Farmers Asset Management Company Limited 

(10) BBL Asset Management Company Limited 

(11) National Asset Management Company Limited 

The data of the last two companies were obtained from the MFC Asset Management 

Public Company Limited. 

The data is net asset value (NAV) and all dividend distiibutions. As defined by the 

Association of Investment Management Companies (1999), the NAV is the total value 

of the fund's assets at current market value minus current liabilities and any prior 

charges. The NAV data are on the last Friday of each month (excepting data for 

December 1992, 1993, and 1999 which is for Wednesday 30 December 1992, 

Thursday 30 December 1993 and Thursday 30 December 1999 respectively). 

Fund rates of return 

In computing fund monthly rates of retum, it will be assumed that all dividend 

distributions are reinvested on the ex-dividend date at the ex-dividend net asset value. 

Thus the monthly rates of retum are computed as the change in total value of the fiind 

for an investor reinvesting dividend distributions. Since the monthly NAV data is a 

time-series data, the logarithmic transformations are used as a means of removing 

growth over time in the variance of the data (Pindyck and Rubinfeld, 1998). The 

retums are expressed as a percentage of the beginning-of-month asset value, as 

follows: 
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^,v=l0g 
NAVj,_, 

(3-1) 

where, 
Rj, = rate of retum for fundy in month /, 
NA Vj, = the net asset value per unit of fundy on the last Friday of month t, 
NA Vj,., = the net asset value per unit of fiindy on the last Friday of the preceding mondi, and 
Dj, = the total of dividend distributions during month t. 

What is measured in this study is management performance, which does not consider 

taxes, selling commissions and redemption fees. 

For those fiinds that commenced operations during the study period (January 1992 -

December 2000), the net asset value per unit of the preceding month {NA Vj,.i) before 

its commencement is assumed to be 10 baht (an initial value of each ftmd when it 

starts trading in the marekt). However, the NAV data available for this study is the 

last Friday of each month. Some funds had inception dates after the last Friday. For 

example, the inception date of RKF4 was Monday 27 June 1994 but the last Friday of 

that month was 24 June 1994. The first available data for RKF4 was Friday 29 July 

1994. hi this case, the NAV of the preceding month {NAVj,.}) for RKF4 is Friday 24 

June 1994. 

Periods 

In accordance with the primary aim of this study, equity fimd performance will be 

examined in three time periods: (1) the nine-year period (January 1992 - December 

2000); (2) the expansionary market period (January 1992 - January 1996); and (3) the 

contiactionary market period (Febmary 1996 - December 2000). 
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The expansionary market and contiactionary market periods in tius study are defined 

by movements in the SET Index. In order to illustrate the two market environments, 

Figure 3.1 exhibits the SET Index during the observation period, January 1992 -

December 2000. The observation period is divided into two sub-periods by 

considering the last peak of the SET index before its sharp decline. This peak was 6 

Febmary 1996, at the index level of 1,415.04 points. The SET index 31 January 1996 

was 1,410.33 points and the SET index 28 Febmary 1996 was 1,321.87 points. 

Therefore, the expansionary market period ended January 1996. To depict, the dashed 

line in Figure 3.1 separates the observation period into the two sub-periods of the 

expansionary market environment (January 1992 - January 1996) and the 

contractionary market environment (Febmary 1996 - December 2000). 

Figure 3.1 Two-sub periods: January 1992 - January 1996, and February 1996 - December 2000 
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Source: The Stock Exchange of Thailand 
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3.2.2 Benchmark portfolio 

Since the capital market in Thailand is a developing market, the selection of a Thai 

market benchmark for this study proved difficult because there was no publicly 

available market index that included dividend distributions. The Stock Exchange of 

Thailand (SET) publishes only two market indices. The first index is the SET Index, 

which consists of the population of equity securities in the Thai stock market. The 

data of this index is available for the entire period 1992-2000. The second index is the 

SET 50 Index, which consists of the top 50 equity securities (by market capitalisation) 

in the Thai stock market. This index was first published 16 August 1995 and therefore 

is not available for the full nine-year period 1992-2000. For this reason, the SET 50 

index is not appropriate for this study. 

As explained by the Stock Exchange of Thailand, the SET Index is composite index 

calculated from prices of common stocks on the main board. It is a market 

capitalization weighted price index which compares the current market value of all 

listed common stocks with the value on the base date of 30 April, 1975, which was 

when the SET Index was established and set at 100 points. The SET Index calculation 

is adjusted in line with new listings, delisting, and capitalization changes in order to 

eliminate other effects-beyond price movement-form the index. 

Since Thai equity fiinds invest mainly in the common stocks listed in the Stock 

Exchange of Thailand (at least 65 per cent of total assets of the portfolio must be 

conunon stocks). Employing the SET Index to be a proxy of the equity market 

portfolio is appropriate. 
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Although the SET Index has the lunitation of not including dividend distributions, no 

other index in Thailand is superior as a market portfolio indicator for the period of 

this study. Hence, this index will be utilised in this study as the benchmark portfolio 

indicator. The SET index is widely used as the market portfolio proxy in all Thai 

studies; including Kongcharoen (1992), Bhovichitra (1996), Mainkamnurd (1996) and 

Pomchaiya (2000). This index has also been used by the Association of Investment 

Management Companies (AIMC). This means that all asset management companies 

in Thailand have used the SET Index as the benchmark for comparing the 

performance of their equity funds. 

The monthly SET Index data for this study will consist of data as at the same day as 

utilised in the fiind data set, namely, the closing value on the last Friday of each 

month. These data are obtained from the Stock Exchange of Thailand (SET). 

Market portfolio rates of return 

The monthly rates of retiim for tiie market portfolio (Rmt) will be computed as 

follows: 

Rn. = log 
SET, 

SET,_, 

(3-2) 

where, 
Rm = rate of retum for the Thai market portfolio in month r, 
SET, = the SET Index at the last Friday ofmonth/, and 
SET,., = the SET Index at the last Friday of the preceding month. 
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3.23 Risk-free estimates 

Unlike stiidies in the U.S.A., the U.K., Ausfralia, and other developed capital markets 

that can utilise the Government Bond rate as a proxy for the risk-free rate, this 

practice is not possible in this study: the Thai government did not issue new 

Government Bonds during the period 1990 - 1998. Hence, there was no risk-free yield 

curve during that period. However, since the deposit rate of commercial banks in 

Thailand gets a full guarantee from the Thai government, it is effectively risk free. 

Hence, although there is no yield curve for Govemment Bonds over the entire period 

of this study, deposit rates of commercial banks can be used as a proxy for the risk-

free rate. The risk-free rate estimate for this study will be the 12-month deposit 

interest rate of Thai commercial banks (transformed into equivalent monthly rates). 

All prior studies of Thai mutual fund performances also utilised deposit rates of 

commercial banks as a proxy for the risk-free rate (Kongcharoen 1992; Bhovichitia 

1996; Mainkamnurd 1996; Pomchaiya 2000). 

12-month deposit rates for the commercial banks during the period January 1992 -

December 2000 are obtained from the Monthly Economic Report published by the 

Bank of Thailand. The annual yield will be converted into equivalent monthly figures 

by the following equation: 

Rf, = fl+ ((imint + imaxt) f 2)f'' -1 (3-3) 

where, 
Rfi = average monthly risk-free rate for month t, 
imin I = minimum 12-month Thai deposit rate in month /, and 
'mar; = maximum 12-month Thai deposit rate in month t. 



106 

33 FUND PERFORMANCE MEASUREMENTS 

Thai equity fimds will be estimated using botii risk-adjusted and non risk-adjusted 

performance measures. 

3.3.1 Risk-adjusted performance measurements 

Although further development of fund performance evaluation measures have been 

proposed in the finance literature, most of the newer performance evaluation measures 

are not possible of application in this study because of the non availability of data in 

Thailand. For instance, monthly data on fund size and book-to-market in the early 

1990s is not available, as well as data on a small-cap or a large-cap stock portfolio 

and other required data for each measure does not exist. 

The three well-known risk-adjusted performance measures; the Treynor measure 

(Treynor 1965), the Sharpe ratio (Sharpe 1966), and the Jensen (Jensen 1968), are 

tiaditionally used to measure fimd performance for many decades. In particular, the 

more currently risk-adjusted performance measure, M (Modigliani and Modigliani 

1997), is of interest and is used to examine fiind performance due to its advantages (as 

referred in 2.4.2). These four measures will be employed to examine equity ftmd 

performance in Thailand. 

The Treynor and Sharpe measures differ only in term of their risk-adjustment factor, 

systematic risk for the Treynor and total risk for the Sharpe. The Treynor measure 

provides result on fimd's excess retum per unit of systematic risk while the Sharpe 

ratio provides result on fimd's excess return per unit of total risk. In addition, both the 
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Treynor and Jensen measures are derived from the CAPM and apply tiie same risk-

adjustinent factor, systematic risk. However, while the Traynor's result is associated 

witii fimd's excess retum per unit of systematic risk, the Jensen Alpha's result 

identifies that part of the rate of retum on mutual fimd that is atttibutable to the fimd 

manager's ability to derive above average retums adjusted for systematic risk (Reilly 

and Norton 1995). 

The measures to be used in this study are recalled as follows. 

3.3.1.1 The Treynor measure 

As reviewed in 2.2.1, the Treynor measure evaluates excess retum adjusted for the 

systematic risk of the fimd. The Treynor measure is recalled as follows: 

Rp-Rf 
Treynor measure = (3-4) 

where, 

Rp = the average rate of retum for fund/? during the given time period, 

Rf = the average risk-free rate during the same time period, and 

Pp = the sensitivity (volatility) of fiind /?'s retums to change in the market portfolio retum (the 
systematic risk (beta) for flind/j). The Pp is calculated using the following formula: 

Pp = (Nx IX,Y,}-(lY,xi:Xd 

(NxLxr)-(IXi)' 

Y= the rate of retum for fund p in period i, 

X= the rate of retum for the market portfolio in period, 

N = the number of observations (months), and 

All summations are to be carried out over n, where n goes fi^om 1 to N. 
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It is noted tiiat tiie Treynor value for tiie market portfolio {Treynormarked is given by: 

Rm-Rf 
Treynormarket = = Rm-Rf (3-5) 

Pm 

where, 

R„ = the average rate of retum for the market portfolio during a given time period, 

Rf = the average risk-fi-ee rate during the same time period, and 

P„ = beta of market portfolio, always equal to 1.00. 

If the Treynor value for fimd p is greater than the Treynor value for the market 

portfolio, this indicates that fimd p has outperformed the market. Altematively, if the 

Treynor value for fiind p is less than the Treynor value for the market portfolio, this 

indicates that the fund has not performed as well as the market. 

If the 86 equity fimds in this study had the same time horizon, the result of any one 

fimd performance could be compared directly with other fiinds. However, the 86 

fimds in this study do not have the same time horizon. The number of observations 

(months) for Thai equity ftinds varies because most fiinds commenced operations 

after January 1992 and some terminated before December 2000. The range of 

observations during 1992 - 2000 is from 20 to 108 months. Therefore, comparing 

fund performance in this study by way of ranking Treynor results could lead to 

possible bias. Therefore ranking of fimd performance during 1992-2000 will not be 

reported. 

In the case of terminated ftinds: for example, suppose that ftmd j operated from 

October 1994 to September 1999, 60 months of observations are available. The 

Treynor market portfolio value compared with fiindy will be calculated by using the 

same time period of 60 months - October 1994 to September 1999. 
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3J.1.2 The Sharpe Ratio 

As reviewed in 2.2.2, the Sharpe ratio evaluates excess retums adjusted for total risk 

of the fimd by using the standard deviation of the retums of the ftind. The Sharpe ratio 

recalled as follows: 

Rp-Rf 
Sharpe ratio = (3-6) 

CTp 

where, 

Rp = the average rate of re tum for fund p during a given t ime period, 

Rf = the average risk-fi-ee rate during the same time period, and 

Cp = die standard deviation of the re tums for fund/7 during the same time period (see p 50 for die 

estimation of standard deviation). 

The benchmark for the Sharpe ratio is the slope of the CML which is given by, 

L-Rf 
Sharpe market = (•^•'^) 

where, 

R„ = the average rate of retum for market portfolio during a given time period, 

Rf = the average risk-fi-ee rate for the same time period, and 

o„ = the standard deviation of market portfolio retiuns for the same time period. 

If tiie value of the Sharpe ratio is higher than the SharpCmarket value, indicating 

superior performance. In contrast, if the Sharpe ratio is lower than the Sharpe market 

value, indicating inferior performance. 

It is important to note, again, tiiat equity ftmds in this study do not have the same time 

horizon (because of different inception and termination dates). Therefore, comparing 

ftmd performance in this stiidy by ranking the Sharpe ratio results intioduces a 
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potential bias. Therefore ranking of fimd performance during 1992-2000 will not be 

reported. 

3.3.1.3 The Jensen Alpha 

As reviewed in 2.2.3, the Jensen alpha measure evaluates risk-adjusted abnormal 

retiims by relating actual retum to expected retum based on the systematic risk of a 

fimd. The Jensen alpha for a fund is derived from the following regression equation: 

Rpt-Rft = dp + PpfRmt - Rft] + £p (3-8) 

where, 

Rp, = the rate of retum for fund p in period t, 

Rft == the risk-fi-ee rate in period /, 

R„, = the expected re tum on the market portfolio in period t, 

cCp = the intercept term in the regression equation (Jensen alpha), 

Pp = the systematic risk (beta) for fiind /?, and 

£p = the residual term. 

The Jensen measure of performance requires using the appropriate risk-free rate for 

each time period (monthly data in this case). This is unlike the Treynor and Sharpe 

measures that utilise average figures for all variables. 

Since the Jensen alpha can be "legitimately compared across funds of different risk 

levels and differing time periods irrespective of general economic and market 

conditions" (Jensen 1968, p. 394), ftmd performance ranking on the basis of the 

Jensen alpha measure is acceptable and will be reported. 



I l l 

The Jensen alpha (Op) in equation (3-8), estimated by using simple linear regression, 

is the intercept term from the linear regression and is the estimation of fund 

performance. A positive value of cCp for a fiind indicates that the fund outperforms the 

market. In contiast, a negative value of Op indicates that the fimd underperforms 

relative to the market benchmark. (A Mest is used to determine whether the alpha 

value is significant). 

As noted by Grinblatt and Titman (1989a), criticisms of the Jensen measure by Roll 

(1978), Jensen (1972), and Dybvig and Ross (1985), are based on the sensitivity of 

this measure to the choice of a benchmark portfolio and to timing ability. However, in 

Thailand there is no choice of benchmark because only one possible benchmark is 

available cover the period 1992-2000. It is also known that Jensen alpha is biased 

upwards for high-yield fiinds (Grinblatt and Titman 1989b). Hence, interpretation of 

Jensen results in this study may be subject to bias. 

Serial correlation 

Since the residual term (£y) should be serially independent (Jensen 1968, p. 394), the 

Durbin-Watson (DW) test is utilised to test fund residualsl However, this test has the 

limitation tiiat it is sometimes inconclusive (see Figure 3.2). The Durbin-Watson test 

has three possibility regions: acceptance, rejection, and inconclusive, as follows: 

" Residuals are tested for positive serial correlation. 'Econometricians almost never test that there is negative serial 
correlation in the residuals because negative serial correlation is quite difficult to explain theoretically in economic 
or business analysis. Its existence often means that impure serial correlation has been caused by some error of 
specification'.(Studenmund 1997, p. 345) 



Figure 3.2 Three regions of a one-tail Durbin-Watson test 
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Rejection region 

DW<dL 

Positive serial correlation 

Inconclusive region 

dt <DW <du 

Acceptance region 

du<DW 

No positive serial correlation 

0 dL 

Source: Studenmund (1997, p.347) 

d,. 

The Durbin-Watson statistic has values from zero to four (Studenmund 1997). The 

DW statistic equals zero if there is extreme positive serial correlation, two if there is 

no serial correlation, and four in the case of extreme negative serial correlation. 

However, if the DW statistic is between lower critical DW value (dO and upper 

critical DW value (du), the test is inconclusive. 

The Generalized Least Squares (GLS) method (also called the Aitken estimator) will 

be utilised to eliminate any positive serial correlation in this study. The use of GLS 

requires the estimation of p (the coefficient of serial correlation), which is most 

commonly accomplished through the Cochrane-Orcutt iterative method (Studenmund 

1997). Therefore, this study will utilise tiie Cochrane-Orcutt iterative method (to 

estimate the coefficient of serial correlation). 

As stated above, the Durbin-Watson test has the limitation that it can give 

inconclusive results, and there is also the suggestion of Studenmund (1997, p. 353) 

that "it's our strong recommendation to avoid the use of GLS when the Durbin-

Watson test is inconclusive". This means that the GLS should not be used to eliminate 

positive serial cortelation in a fimd yielding an inconclusive result. Hence, for 
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purposes of tiie Jensen test, any fimd tiiat generates an mconclusive result will be 

excluded from the sample. Although other metiiods for identifying serial correlation 

are available^ tiie Durbin-Watson metiiod is commonly used and has fewer 

disadvantages than other methods. 

3.3.1.4 The M^ 

As reviewed in 2.4.2, the M^ measure utilises standard deviation as the relevant 

measure of risk and takes a fimd's average retum and determines what retum would 

have been if the fund had the similar level of total risk as the market portfolio. The M^ 

is calculated as follows: 

^M _ _ _ 

M^ = (Rp-Rf) + Rf (3-9) 

rjp 

where, 

Rp = average retum of fiind p during a given time period, 

Rf- risk-free rate for the same time period. 

Op = standard deviation of Rp , and 

CTM = standard deviation ofRu (average retum of the market portfolio for the same time period). 

'y 

M can be compared directly with the average retum on the market portfolio (RM) 

over the same time period in order to see whether the performance of the portfolio is 

superior or inferior to the market benchmark on a risk-adjusted basis. It is noted that if 

fimds have the same time horizon, ranking a set of fiinds by the M^ and the Sharpe 

ratio will yield the same results. 

For example Ramanathan (1998, p. 437) suggests that an altemative method, which does not suffer from any 
inconclusive result, is the Lagrange Multiplier test (LM test). However, the LM test requires at least 30 d.f (degree 
of freedom) because the LM test is a large-sample test. Therefore, this method is not appropriate for this study. 
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However, it should be noted again that equity fimds in this study do not have the same 

time horizon (because of different inception and termination dates). Comparing fimd 

performance in this study by ranking the M^ results introduces potential for bias. 

Therefore M"̂  raking for fund performance during 1992-2000 will not be reported. 

3.3.2 Non risk-adjusted performance (rate of return) 

Non risk-adjusted performance in this study is defined as a mean of the rate of retum 

expressed in terms of per cent per month. To measure a mean rate of retum, monthly 

retums for each individual fiind (Rj,, computed by equation 3-1) will be averaged by 

using the geometric mean (GM) which is equivalent to a buy and hold strategy. To 

compare a fijnd performance with the market portfolio performance, monthly retums 

for the market portfolio (Rmt, computed by equation 3-2) during the same time period 

of each individual fiind will be averaged using the geometric mean. 

The geometric mean is expressed as follows: 

GM=[K(RJ, +])]""-! (3-10) 

where, 
GM = geometric mean, 
K (Rj, + \) = the product of the remras (Rj,) as follows: 

(Rf, + J)x (RJ, + J)X (Rj3 + l)x ...X (RJ, + J), and 
n = number of periods. 

If a mean rate of retum for a fimd is greater than a mean rate of retum for the market 

portfolio, it indicates that the fimd outperforms relative to the market benchmark. 

Altematively, if a mean rate of retum for a fund is less than a mean rate of retum for 

the market portfolio, it indicates that the fund underperforms the market benchmark. 
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tt is important to note, again, that equity fimds in this study do not have the same time 

horizon because of different inception and termination dates. Therefore, ranking fimd 

performance during the period 1992-2000 in terms of the rate of retum will not be 

reported. 

An examination for annual performance of Thai equity funds, 1992-2000 

After examining the fund performance during 1992-2000 and the two sub-periods of 

different market environments, it would be useful to look at the results on the average 

values of the fund performance for every year in the data set, which is an examination 

for a short-term investment performance. The four risk-adjusted performance 

measures (Treynor, Sharpe, Jensen and M )̂ and the non risk-adjusted performance 

measure (rate of retum) will be employed to examine fimd performance in each year. 

To examine one-year performance, the sample of fiinds in each year consists of the 

fiinds that have 12-month retum data. Two reasons for using the 12-montii data are 

(1) fimd performance rankings can be provided by all measures; and (2) a short period 

of retum data may provide biased estimates of the systematic risk (beta) (Alexander 

andChervany, 1980). 

Funds with a shorter period (than 12 montiis) in this case mean both commencing 

fimds and terminated ftinds in each year. For example, if a new ftmd issues in 

October, this ftind will have only 3-month retums (October to December) to estimate 

beta. This short period would lead to an unreliable beta. However, for testing one-

year performance, the longest data is 12-month retum data, so using fiiU 12-month 
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data is acceptable. Commencing fimds are excluded from each sample set oiUy in the 

inception year of each fimd and terminated fimds are excluded only in the terminated 

year. In sum, two limitations of an examination on a short-term investment 

performance are a short period of beta estimating and survivorship bias. 

3.4 PERSISTENCE OF FUND PERFORMANCE 

In ftind performance persistence studies, performance in the prior period is typically 

compared to the performance in the subsequent period. The selection of the length of 

both periods has important implications for the results of any study (Bers and Madura 

2000). In this study, to investigate the relationship between a prior period and 

subsequent period performance, the time frame is split into the subsequent period 

(1999-2000), and varying prior periods of two years (1997-98), three years (1996-98), 

four years (1995-98), five years (1994-98), six years (1993-98) and seven years 

(1992-98). This enables a comparison of the relationship between current period 

performance and a series of past period performance of varying length (Hallahan 

1999). 

A reason of using a two-year recent information (1999-2000) to represent a current 

period is that a two-year period is a compromise between using the most recent 

information as Kmeger and Callaway (1995), Gmber (1996) and Elton et al (1996b) 

did in looking at three-year performance persistence and measuring shorter-term 

performance persistence as several researchers (such as Goetzmann and Ibbotson 

1994; Malkiel 1995; Carhart 1997) did using a one-year period. Utilising a two-year 
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recent information to represent a current period was also investigated by Hallahan 

(1999). 

Figure 3.3 Prior period of varying lengths and subsequent period 

2-year prior period 
3-year prior period 

4-year prior period 
5-year prior period 

6-year prior period 
7-year prior period 

1992 1993 1994 1995 1996 1997 1998 

subsequent period 
subsequent period 
subsequent period 
subsequent period 
subsequent period 
subsequent period 

1999 2000 

Persistence of fimd performance can only be tested with a sample that includes fimds 

that have existed in both prior and subsequent period. In addition, funds in each sub-

period will be those fiinds that existed for the entire horizon of that period. Hence, the 

sample characteristics are, unavoidably, subject to survivorship bias. 

For each sub-period, fiinds will be estimated using both risk-adjusted and non risk-

adjusted performance measures. The risk-adjusted performance measures will be 

calculated in terms of the Treynor measure, Sharpe ratio, Jensen alpha and M . 

Following the stiidy by Hallahan (1999), the non risk-adjusted performance will be 

calculated in terms of raw retums. The raw retum data is defined as an arithmetic 

average of the rate of retum (equation 3-1) for each sub-period, which is also called 

mean monthly retiim (Kmeger and Callaway 1995). All measures will be calculated 

using Excel and SPSS programs. 

The persistence of Thai equity fiind performances will be tested through the use of 

four methodologies: (1) Regression analysis; (2) Spearman rank cortelation 

coefficient; (3) Quartile comparison tables; and (4) Contingency tables. 
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3.4.1 Regression analysis and explanatory power (R^) 

As suggested by a number of researchers including Grinblatt and Titman (1992), 

Goetzmann and U^botson (1994), Kahn and Rudd (1995), Hallahan (1999), and Bers 

and Madura (2000), persistence can be tested by comparing the measure of 

performance (alpha) over a prior period with alpha for the subsequent period. The 

test procedure is divided into three steps as follows: 

step 1: The total sample of monthly retums is split into two sub-periods (prior 

and subsequent periods, as in Figure 3.2). 

step 2: The abnormal retums for each fiind are calculated for each sub-period 

using the Jensen measure (time-series regression (equation 3-8)). 

step 3: The cross-sectional regression of subsequent period (1999-00) 

abnormal retums on prior period abnormal retums for each of the prior 

periods will be then obtained as follows: 

a;. 99-00 = ajk + <^k ^j.k + hk (3-11) 

where, 
tty 99-00 = fiind/s Jensen alpha for the subsequent period (1999-2000), 
a,,;. = fiindy 's Jensen alpha over period k, k = 92-98, 93-98, 94-98, 95-98, 96-98 and 97-98, 
ajt = the intercept term, 
ifk = a measure of persistence of fiind performance, and 
Ey;. = error term. 

The existence of a relationship between prior and subsequent period performance is 

inferred when the coefficient, ^k, (equation 3-11) is positive (with significant t-

statistic) (Hallahan 1999; Bers and Madura 2000). This also provides confirmation of 

the information content of prior period performance. A significant positive coefficient 

is evidence of performance persistence and a significant negative coefficient is 

evidence of performance reversal. 
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Explanatory power (R^) 

For testing the information content of performance history, it will be examined 

whether, ceteris paribus, longer-term past performance contains more information 

related to future performance than does short-term past performance. This can be 

determined by noting the explanatory power (/?') of the regressions (Hallahan 1999). 

The R criterion is the /?-value on the (j)̂ - in the regression equation 3-11 that matters. 

The R^ indicates the percentage of the variation of the o, 99.00 (the dependent variable) 

that is explained by Uy.<- (the independent variable).A pattem of increasing R~ values 

corresponding to increasing the length, past performance periods, would indicate that 

the length of the past period is important. However, it is possible that R^ values may 

decrease as the past performance period lengthens. A pattem of decreasing R^ values 

would indicate that the longer the period of prior performance, the lower the 

explanatory power. In addition, it is possible that all R^ values are equal. If all R^ 

values are equal, it would indicate that the information content of prior period 

performance is invariant to the length of the period of prior performance (Hallahan 

1999). 

3.4.2 Spearman rank correlation coefficient analysis 

To determine persistence of ftind performance, i.e. performance ranking from a prior 

period to a subsequent period, the Speaman rank correlation coefficient (r^) will be 

tested. The Spearman statistic measures the degree of association between two sets of 

ranked data: fiind performance ranking in prior, and in subsequent periods. The 

Spearman value ranges from -1 to -fl. A value of zero indicates no relationship 
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between the data sets. A value of-1 indicates perfect negative correlation and a value 

of+1 indicates perfect positive correlation between tiie data sets. Any value between 

these two extremes (of -1 and +1) will provide an indication of the degree to which 

ranking from a prior period is similar to ranking for the subsequent period. It is noted 

that the SPSS program provides results of the Speaman rank correlation coefficient 

with approximate f-statistic and approximate significance. 

3.4.3 Quartile comparison table analysis 

To obtain another perspective on the value of fimd performance history, quartile 

comparison tables will be constmcted to establish whether Thai equity fimds tend to 

remain in the same quartile through time. Funds will be classified as performing in the 

first, second, third and fourth quartiles depending on their performance ranking 

(where performance is measured by the five measures: Treynor measure, Sharpe ratio, 

'y 

Jensen alpha, M and raw retums). 

If past performance predicts fiimre performance perfectly, it would be expected that 

all first quartile funds would remain in the first quartile, all second quartile fiinds 

would remain in the second quartile, and so on (Dunn and Theisen 1983). All cells on 

the diagonal from the top left to the bottom right of the quartile comparison table (see 

Table 3.1) would show 100 per cent. Remaining cells would show zero, as follows: 
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Table 3.1 Quartile comparison table when past performance 
perfectly predicts future performance 

percentage of funds in subsequent period 
in respective quartiles 
0 1 0 2 0 3 0 4 

percentage of funds Q 1 100 0 0 0 
in prior period in Q2 0 100 0 0 
respective quartiles Q3 0 0 100 0 

QA 0 0 0 100 

Source: Dunn and Theisen (1983, p. 47). 

The more that results deviate from the perfect diagonal, the less is the reliability of 

past performance as an indicator of fiiture performance. If there is no predictive power 

in past performance, all cells would show an even distribution of 25 per cent 

throughout the table, as follows: 

Table 3.2 Quartile comparison table when past performance 
does not predict future performance 

percentage of funds in subsequent period 
in respective quartiles 
OJ QJ 02 QA. 

percentage of funds 
in prior period in 
respective quartiles 

Q i 
Q2 
Q3 
0 4 

25 
25 
25 
25 

25 
25 
25 
25 

25 
25 
25 
25 

25 
25 
25 
25 

Source: Duim and Theisen (1983, p. 48). 

The Pearson chi-square statistic, a measure of the degree of independence of prior 

period and subsequent period results, will be computed for each table (Dunn and 

Theisen 1983; Ed Vos, Brown and Christie 1995). The Exact or Monte Carlo 

significance will be used to confirm the findings. When quartile comparison tables 

show that most cells have an expected count less than five, the appropriate 
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significance to be used is the Exact significance^. However, the Exact significance 

method uses a large amount of computer memory and in some cases carmot be 

computed due to insufficient memory, hi cases of insufficient memory, the Monte 

Carlo^ statistic will be utilised. 

3.4.4 Contingency table analysis 

Another perspective on the value of fund performance history is to determine whether 

fiinds classified as winners (or losers) in a prior period tend to repeat performance as 

winners (or losers) in a subsequent period. Funds will be classified as winners when 

the specified performance measure is above the median value for the period and be 

classified as losers when the performance is below the median value for the period. 

WW (Winner •=>Winner) refers to a fimd which is above the median retum in both 

prior and subsequent periods; WL (Winner "^Loser) refers to a fiind which achieves 

retum above the median in the prior period but below the median in the subsequent 

period, and so on (Hallahhan 1999). To gain insight into this perspective on the value 

of fiind performance persistence, 2 x 2 contingency tables are constmcted to test for 

independence in the wirmer-loser results from the prior period to a subsequent period. 

Table 3.3 presents the stmcture of 2 x 2 contingency table, as follows: 

* The Exact Method is also known as the Fisher's Exact Test. Ap-value of this method is computed by 
using a true distribution of statistical test, which provides more correctly p-value than using 
Asymptotic method used in the Peason Chi-square. (Vanichbancha 2001, p.397) 

' The Monte Carlo Method provides an approximate value of the Exact significance. When the SPSS 
program cannot report result of tiie Exact significance due to inefficient memory of computer, the 
Monte Carlo technique will be used instead of the Exact method to solve a problem by generating 
suitable random numbers and observing that firaction of the numbers obeying some property or 
properties. The advantage of Monte Carlo method is that it provides an unbiased estimator of 
significance value (Vanichbancha 2001, p.398). 
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Table 33 2 x 2 contingency table 

subsequent period 

winner loser 

winner WW 

LW 

WL 

LL 
prior period 

loser 

Independence in the winner-loser results from the prior period to a subsequent period 

is summarised by the use of the Cross Product Ratio (CPR), also referred to as the 

Odds Ratio (Fienberg 1989; Christensen 1997). The Cross Product Ratio provides the 

ratio of the number of repeat performance (WW, LL) to the number of non-repeat 

performance (WL, LW). A CPR value of one indicates no relationship between the 

winning (losing) fiinds for prior and subsequent periods. The higher the CPR value, 

the higher the degree of relationship between the data sets. 

In addition, if the one value does not fall within the CPR confidence interval, the null 

hypothesis that performance in the prior period is not related to performance in the 

subsequent period can be rejected (Vanichbancha 2001). However, conclusions about 

CPR are tentative when small sample size is used (Hallahan 1999). Since seven-year 

(1992-98) and six-year (1993-98) prior periods have small sample sizes (6 and 14 

respectively), Fisher's exact test, an altemative statistic, is employed to test 

independence on variables of 2 x 2 contingency table. 

3.5 STATISTICAL TESTING OF HYPOTHESES 

This section discusses the statistical tests that need to be conducted to test the seven 

hypotheses of this study. The statistical tests are as follows (3.5.1 to 3.5.7). 
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3.5.1 Thai equity fund performance during the period 1992-2000 

As stated in 3.1.1, to examine fimd performance, average performance of Thai equity 

fimds and proportion of outperforming fiinds will be estimated. The two-stage 

hypothesis for average fund performance is in (1) and for proportion of outperforming 

fiinds is in (2), as follows: 

(1) Average fund performance 

In testing for any significant difference between fund and market performance, the 

number of observations (months) of fund and market operation will be the same, and 

therefore the paired (dependent) /-test is used to compare the means of the paired 

differences between fund {\Xf) and market (n„) performance. 

Two-stage hypotheses are tested for, firstly, any significant difference between fund 

and market performance, and, secondly, the direction of the difference. Performance 

is estimated using the Treynor, Sharpe, M'̂  and rate of retum measures. The two-stage 

hypotheses are: 

stage 1 Hoj.j: l^f-^m = 0 

HAi.i:^f-\^m 7^0 

stage 2 Hoi.Kaf ^ / - ^m ^ 0 Hoi.l(a): \^f-\^m ^ 0 
or 

HAl.KafV'f-V-m < 0 HAl.KafW-V^m > 0 

Where fimd performance is estimated using the Jensen alpha, the one-sample /-test, 

which was used in Ippolito (1993), is used to determine whether mean ftind 

performance (Hf) during the 1992-2000 period is different from zero (and if so, the 

direction of the difference). The corresponding two-stage hypotheses are: 
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stage 1 Hoi.j: \if = 0 

HAI.I: [if ^ 0 

stage 2 Ho 1.1(a): [if >0 Hoi.Kaf \i.f <0 

or 
HALUaf \if <0 HALKaf- \if > 0 

(2) Proportion of outperforming funds 

The binomial test, which was used in Bird et al. (1983) and Robson (1986), is used to 

evaluate whether during 1992-2000, the proportion of outperforming ftinds is 

different from 50 per cent of the total number of ftinds (and if so, the direction of the 

difference). The variable tested in a binomial test should be a dichotomous variable, a 

variable that can take only two possible outcomes. The two possible outcomes in this 

case are (i) outperforming fund and (ii) underperforming fund. The proportion of 

outperforming ftinds existing during 1992-2000 will be defined as being y92-00- The 

two-stage hypotheses are: 

stage 1 Ho 1.2: 192-00 =0.5 

HA 1.2' 192-00 7^0.5 

stage 2 Hoi.2(a): y 92.00 ^0.5 Hoi.2ta): Y 92-00 ^0.5 
or 

HA 1.2(a): 192-00 < 0.5 HA 1.21a): 192-00 > 0.5 

3.5.2 Fund performance: expansionary market environment (January 1992 -
January 1996) 

Again, average ftind performance and proportion of outperforming fiinds will be 

investigated. The two-stage hypotheses for average fiind performance are in (1), and 

for proportion of outperforming fiinds are in (2), following. 
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(1) Average fund performance 

Where fimd performance is estimated using tiie Treynor, Sharpe, M^ and rate of retiim 

measures, the paired (dependent) /-test is used to compare the means of tiie paired 

differences between fimd ()X/) and market (n„) performance during the expansionary 

market environment. Two-stage hypotheses are tested for, firstly, any significant 

difference between fund and market performance, and, secondly, the direction of the 

difference. The two-stage hypotheses are: 

stage 1 H02.1: [i-f-^m = 0 

HA2. i:\if-\im 7^0 

stage 2 H02.1(a): \if-\i.m ^0 H02.1 (a): \if-\im ^0 
or 

HA2.1(a): W-\im < 0 HA2.l(a): \if-\im > 0 

Where fund performance is estimated using the Jensen alpha, the one-sample /-test is 

used to determine whether the mean ftmd performance {\x.j) during the expansionary 

market environment differs from zero (and if so, the direction of the difference). The 

two-stage hypotheses are: 

stage 1 H02.1: lif ^0 

HA2.I: IV 5^ 

stage 2 H(,2.i(a): \if >0 Ho2.i(a): l^f < 0 
or 

HA2.l(a): \if <0 HA2.1(a): \i-f>0 

(2) Proportion of outperforming funds 

The binomial test is used to evaluate whether, during the expansionary market 

environment, the proportion of outperforming fiinds is different from 50 per cent of 

the total number of fiinds (and if so, the direction of the difference). The proportion of 

file://i:/if-/im
file:///if-/im
file:///if-/im
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outperforming fimds during tiiis period is given by Yjan92-jan96. The two-stage 

hypotheses are: 

stage I H02.2: lJan92-Jan96 =" 0.5 

HA2.2: 1 Jan92-Jan96 9^0.5 

Stage 2 Ho2.2(a): 1 Jan92-Jan96 > 0.5 Ho2.2(af 1 Jan92-Jan96 <0.5 

or 
HA2.2(a):lJan92-Jan96<0.5 HA2.2(a): 1 Jan92-Jan96 > 0.5 

3.5.3 Fund performance: contractionary market environment (February 1996 
December 2000) 

(]) Average fund performance 

Where ftind performance is estimated using the Treynor, Sharpe, M^, and rate of 

retum measures, the paired (dependent) /-test is used to compare the means of the 

paired differences between fimd (|i/) and market {\im) performance during the 

contiactionary market environment. Two-stage hypotheses are tested for, firstly, any 

significant difference and, secondly, the direction of any difference. The two-stage 

hypotheses are: 

stage! Hos.i: ^/-Hm =0 

HA3.I: \if-\im 7^0 

Stage 2 Hoi.i(a): Hf- ^m '^0 Hos.uaf- V-f-\im ^0 
or 

HA3.I(a): \if-\im <0 HA3.1(a): \if- \im > 0 

Where fiind performance is estimated using Jensen alpha, the one-sample /-test is 

used to determine whether the mean fund performance (^/) during the contiactionary 

market environment differs from zero (and if so, the direction of the difference). The 

two-stage hypotheses are: 

file:///if-/im
file:///if-/im
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stage 1 Ho3j: )X/ = 0 

HA3.I: W ^0 

stage 2 Ho3.i(a): V-f ^0 HQS.KO): \if <0 

or 
HA3.l(a): \if<0 HA3.1(a): \if > 0 

(2) Proportion of outperforming funds 

The binomial test is used to evaluate whether, during the contiactionary market 

environment, the proportion of outperforming fiinds is different from 50 per cent of 

the total number of fiinds (and if so, the direction of the difference). The proportion of 

outperforming fiinds existing during this period is given by 1 Feb96-Decoo- The two-stage 

hypotheses are: 

stage 1 H03.2: lFeb96-Dec00 =0.5 

HA3.2: lFeb96-Dec00 7^0.5 

Stage 2 Ho3.2(a): 1 Feb96-Dec00 '^0.5 Ho3.2(a): 1 Feb96-Dec00 ^0.5 

or 
HA3.2(a): lFeb96-DecOO < 0.5 HA3.2(a): lFeb96-Dec00 > 0.5 

3.5.4 Relationship between investment performance and risk 

The relationship between the four major risk-adjusted performance measures and 

relevant risk measures will be tested using Pearson's cortelation coefficient (p) 

analysis, and linear regression analysis by measuring coefficient B. That is, the 

relationship between Treynor performance and beta (H04.1), Sharpe performance and 

S.D. (H04.2), Jensen performance and beta (H04.3), as well as M^ performance and S.D. 

(H04.4) will be tested. The relationship between non risk-adjusted performance (rate of 
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rehim) and systematic risk (H04.5), as well as rate of retiim and total risk (H04.6) will be 

also tested. The test hypotheses for each analysis are: 

(i) Pearson correlation coefficient: H04: p = 0 

HA4: P 7^0 

(ii) Linear regression: H04: B = 0 

HA4: B 9^0 

Under the null hypothesis that both parameters are set equal to zero, results of 

/-statistic, p-value, and conclusion of the Pearson correlation coefficient analysis and 

the linear regression analysis will produce identical results. However, conceptually 

there is difference between the two analyses (Keller and Warrack 2003). The Pearson 

cortelation coefficient is tested to determine whether investment performance is 

correlated with fimd risk. This coefficient value also provides a degree of association. 

The values of the coefficient range from -1 to -i-l, with a value of zero indicating no 

relationship between the data sets. A value of-1 indicates perfect negative correlation 

and a value of +1 indicates perfect positive correlation. In addition, the linear 

regression analysis is tested to determine how the fiind risk (independent variable) is 

related to the investment performance (dependent variable). Since Pearson's 

correlation coefficient and regression analysis assumes normality for variables, the 

Kolmogorov-Smimov test will be used to check for normality. A significant /-statistic 

for the coefficients (p, B) will result in the rejection of the null hypothesis. 
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3.5.5 Relationship betvî een risk-adjusted performance measures 

The relationship between the fimd performance measures (Treynor measure, Sharpe 

ratio, Jensen alpha and M ) will be tested using Pearson's correlation coefficient (X.,). 

The test hypotheses are: 

Hos: Xi = 0 

HAS: X^ ^0 

The Pearson's cortelation coefficient will be utilised to measure the stiength of any 

linear relationship between each pair of fiind performance results; i.e. Treynor and 

Sharpe, Sharpe and Jensen, and Jensen and M'̂ , and M^ and Treynor. As stated above, 

the values of the coefficient range from -1 to +1, with a value of zero indicating no 

relationship between the data sets. A value of-1 indicates perfect negative correlation 

and a value of +1 indicates perfect positive correlation. Since Pearson's correlation 

coefficient assumes normality for each pair of variables, the Kolmogorov-Smimov 

test will be used to check for normality. A significant statistic for the coefficient (k,) 

would result in the rejection of the null hypothesis. 

3.5.6 Persistence of fund performance 

To test for the relationship between fiind performance in prior and subsequent 

periods, four methodologies will be applied: (i) regression analysis, (ii) the Spearman 

rank correlation coefficient, (iii) quartile comparison tables and (iv) contingency 

tables. The statistical tests (one for each methodology) are as follows: 
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(i) Regression analysis 

As stated in 3.4.1, testing for tiie relationship between the abnormal retum for prior 

and subsequent periods, tiie slope coefficient ((t>-t) of each cross-sectional regression 

(from equation 3-11) will be estimated. Hence the test hypotheses are: 

II06.1: ^k = 0 

HA6.I: ^k 7^0 

(i = 1992-98 cf 1999-00, 1993-98 cf 1999-00. ...1997-98cf 1999-00) 

A significant /-statistic for the slope coefficient (^k) would result in the rejection of 

the null hypothesis. A significant positive coefficient is evidence of performance 

persistence and a significant negative coefficient is evidence of performance reversal 

(Hallahan 1999; Bers and Madura 2000). 

(ii) Spearman rank correlation coefficient 

To test for any relationship between performance rankings in prior and subsequent 

periods, the Spearman rank cortelation coefficient (Spearman's rho (r^)) will be 

estimated. Hence, the test hypotheses are: 

Ho(,.2: rs i vs. 99-00 ~ 0 

HA6.2: rs i vs. 99-00 7^ 0 

(i = 1992-98. 1993-98. 1994-98. 1995-98. 1996-98 and 1997-98) 
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Spearman's rho (r,) ranges in value from -1 to -f-l. A zero value indicates no 

relationship between the rankings of the two data sets. A value of-1 indicates perfect 

negative cortelation and a value of +1 indicates perfect positive cortelation. Any 

value between these two extiemes will provide an indication of the degree to which 

rankings from a prior period are similar to rankings in the subsequent period. A 

significant /-statistic for the Spearman's rho (is) will result in the rejection of the null 

hypothesis. 

(iii) Quartile comparison tables 

To test for the relationship between quartile performance rankings in prior and 

subsequent periods, quartile comparison tables will be constmcted. The test 

hypotheses are: 

H06.3: Prior and subsequent period quartile rankings are independent. 

HA6.3: Prior and subsequent period quartile rankings are not independent. 

As in 3.4.3, the Pearson chi-square statistic, a measure of the degree of independence 

of results from prior to subsequent periods, will be computed for each table and the 

Exact significance and Monte Carlo significance will be used to verify the findings. 

In cases of insufficient memory (see 3.4.3), the Monte Carlo statistic will be used to 

verify the finding instead of the Exact test. A significant Exact (or Monte Carlo) 

statistic for the Pearson chi-square will result in rejection of the null hypothesis. 

In addition, the test of top (and bottom) quartile ranking performance persistence will 

be drawn from results of the quartile ranking tables. Independence in quartile 
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perfonnance is evidenced by a quartile percentage figure of 25 per cent, and 100 per 

cent indicates perfect prediction of fiitiire results (Dunn and Thiesen 1983; Hallahan 

1999). 

(iv) Contingency tables 

To test whether funds classified as winners (or losers) in prior period tend to repeat 

performance as winners (or losers) in subsequent period, 2 x 2 contingency tables will 

be constmcted and the Cross Product Ratio (CPR) will be estimated. The test 

hypotheses are: 

H06.4: CPR i vs. 99-00 = 1 

H.A6.4: CPR i vs. 99-00 7^ 1 

a = 1992-98. 1993-98, 1994-98, 1995-98, 1996-98 and 1997-98) 

As stated in 3.4.4, the Cross Product Ratio (CPR), a ratio of the number of repeat 

performance (WW, LL) to the number of non-repeat performance (WL, LW), will be 

computed for each table. A CPR value of one indicates no relationship between the 

winning (losing) fimds for prior and subsequent periods. The higher the value of CPR, 

the higher the degree of relationship between the data sets. If the one value does not 

fall within the CPR confidence interval, the null hypothesis can be rejected 

(Vanichbancha 2001). Since conclusions about CPR are tentative when small sample 

size is used (Hallahan 1999), the Fisher Exact statistic will used to confirm the 

findings. That is, a significant Fisher Exact statistic will result in rejection of the null 

hypothesis. 
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3.5.7 Optimal past performance 

To test whether the information content (as determined by R^ values) of prior period 

performance varies with the length of the period of prior performance, the coefficient 

(^0 results of regressions (equation 3-11) are first tested for positive significance. 

Then, the explanatory power (R^) values of those regressions that have shown 

significant coefficient results are tested for a pattem of persistency; i.e. are tested for 

degree of persistence. The appropriate test hypotheses are: 

H07: There is no pattern of persistency in R' values. 

HA 7: There is a pattern of persistency in R^ values. 

If the null hypothesis (H07) is rejected, it will be examined whether, ceteris paribus, 

longer-term past performance contains more information related to fiiture 

performance than does shorter-term past performance. As stated in 3.4.1, this can be 

considered by checking for any pattem of the explanatory power (R^) values of the 

regressions (Hallahan 1999). A pattem of increasing /?^ values as the past performance 

period lengthens in time would indicate that the length of the past performance is 

important. If a pattem of performance persistence is verified, higher R^ values for 

longer past periods would point to greater longer-term persistence. In contiast, if the 

null hypothesis (Ho?) is not rejected (due to fluctuating R^ values), it would indicate 

that increasing the length of the past performance period will not lead to a monotonic 

increase in information content. 

However, it is possible that R^ values may decrease as the past performance period 

lengthens. A pattem of decreasing R^ values would indicate that the longer the period 
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of prior performance, the lower the explanatory power. It is also possible that all R^ 

values are equal. A pattem of equal R^ values would indicate that the information 

content of prior period performance is invariant to the length of the period of prior 

performance (Hallahan 1999). 

3.6 SUMMARY 

The primary aim of this study is to examine the performance of Thai equity fiinds for 

the period 1992-2000, and the secondary aim is to investigate for persistence of fimd 

performance and to explore the optimal past performance information set for equity 

ftinds in Thailand. 

Four major risk-adjusted performance measures (the Treynor measure, Sharpe ratio, 

Jensen alpha and M ) and non risk-adjusted measure (rate of retum) will be utilised to 

estimate the performance of 86 Thai equity fiinds. The SET Index will be used as a 

proxy for the market portfolio and the 12-month deposit interest rates of Thai 

commercial banks will be used as a proxy for the risk-free rate. Equity fund 

performance will be examined in three time periods, the nine-year period 1992-2000, 

the expansionary market environment period, and the contractionary market 

environment period. The relationship between investment performance and risk as 

well as relationship between the four major risk-adjusted performance measures will 

be tested. 

To investigate for persistence of fiind performance, the time frame is split into a series 

of prior periods of varying lengths and a subsequent period of two years (1999-00). 
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The prior periods are set to six different lengtiis: two years (1997-98), three years 

(1996-98), four years (1995-98), five years (1994-98), six years (1993-98) and seven 

years (1992-98). Fund performance persistence will be tested through tiie use of four 

methodologies: (i) regression analysis; (ii) Spearman rank correlation coefficient; (iii) 

quartile comparison tables (including top and bottom quartile rankings); and (iv) 

contingency tables. 

The test of sub-periods of varying lengths is not only to investigate for any 

relationship between past and future performance but also to examine the information 

content of fimd performance history; in particular, to explore the optimal past 

performance information set (if any). This test will be investigated by way of 

regression analysis (explanatory power, R'^). 
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Chapter 4 

THE PERFORMANCE OF EQUITY FUNDS 

The aim of this chapter is to measure the perfonnance of Thai equity fimds. The 

results of tests for hypotheses one to five, each of which relates to fiind performance, 

are presented. 

The chapter consists of five sections. First, the results of Thai equity fiind 

performance during 1992-2000; second, the results of Thai equity fimd performance 

in two different market environments; third, the relationship between investment 

performance and risk; forth, the relationship between performance measures. The fifth 

section summarises the findings. A comparative exploration between the results of 

this research and the extant empirical findings will be provided in Chapter 6 (6.1.3). 

4.1 THAI EQUITY FUND PERFORMANCE, 1992 -2000 

This section presents the results of the performance of Thai equity fiinds; in particular, 

the results of statistical tests of hypotheses Hoi.i, Hoi.i(a), H01.2 and Hoi.2(a) (see 3.1.1). 

Results of average fund performance are presented in 4.1.1; results of the proportion 

of outperforming fimds are presented in 4.1.2. Fund performance as measured by the 

risk-adjusted measures (Treynor, Sharpe, Jensen measures and M )̂ is reported in 

4.1.3, 4.1.4, 4.1.5, and 4.1.6 respectively. Fund performance as measured by the non 

risk-adjusted measure (rate of retum) is reported in 4.1.7. Annual performance of Thai 
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equity fiinds is presented in 4.1.8. Fund diversification and R^ is presented in 4.1.9. A 

summary of fimd performance during 1992-2000 is reported in 4.1.10. 

4.1.1 Average fund performance, 1992-2000 

As stated in 3.5.1, for the Treynor, Sharpe, M% and rate of retum measures, a paired 

(dependent) /-test is used to compare the means of the paired differences between 

ftind and market performance. In the case of Jensen alpha, a one-sample /-test is used 

to test whether the mean of Jensen alpha differs from zero. 

Table 4.1 shows that the means of the paired differences between fund and market 

performance in the Treynor, Sharpe and M~ measures are negative values (- 0.5230, 

- 0.0167, and - 0.2044 respectively). The mean fund performance as indicated by 

Jensen alpha (- 0.3607) is also lower than zero. However, the mean of the paired 

differences between ftmd rate of retum and market rate of retum is positive (0.6241). 

Two-stage hypothesis tests are employed to determine whether, firstly, equity fimd 

performance is significantly different from the market portfolio performance, and 

secondly, the direction of any difference. 

Table 4.1 Thai equity fund performance, 1992 - 2000 

measure 

Treynor 

Sharpe 

Jensen 

M^ 

Rate of return 

mean (paired) 

differences*** 

-0.5230 

-0.0167 

-0.3607 

-0.2044 

0.6241 

std. error 

mean 

0.0757 

0.0056 

0.0495 

0.0669 

0.0592 

/-Stat 

-6.9116 

-2.9723 

-7.2943 

-3.0558 

10.5506 

p-value 

(2-tail) 

0.0000* 

0.0038* 

0.0000* 

0.0030* 

0.0000* 

p-value 

(l-tail) 

0.0000* 

0.0019* 

0.0000* 

0.0015* 

0.0000* 

n 

86 

86 

86 

86 

86 

reject / not reject 

Hfli.i 

rej 

rej 

rej 

rej 

rej 

Hfli.u,) 

rej 

rej 

rej 

rej 

rej 

(a) Mean paired differences are reported for the Treynor measure. Shaipe ratio, M ,̂ and rate of retum. 
Mean difference is reported for the Jensen measure. 

* significant at the 0.01 level 
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(i) Risk-adjusted performance measures 

Results from risk-adjusted performance measures show that null hypothesis 1.1 (Hoi.i) 

for the first stage hypothesis test that the average performance of Thai equity fiinds 

during the period 1992-2000 is not different from that of the market (two-tail test), is 

rejected at the 0.05 significance level. The average performance of Thai equity fimds 

as measured by risk-adjusted performance measures is significantiy different from 

that of the market. 

Since the null first-stage hypothesis (Hoi.i) is rejected and the direction is negative, 

the second-stage hypothesis, Hoi.i(a), is tested, that the average performance of Thai 

equity fiinds during the period 1992-2000 is not below that of the market (one-tail 

(left) test). The/?-values for the /-test associated with the Treynor, Sharpe, Jensen and 

M^ measures are all lower than 0.05 (0.00 < 0.05) and /-values are negative. The 

hypothesis is rejected (at the 5 per cent level). The average performance of Thai 

equity fiinds during the period 1992-2000 is inferior to the market benchmark. 

(ii) Non risk-adjusted performance measure 

Results from non risk-adjusted measure, rate of retum (per cent per month), show that 

the null hypothesis 1.1 (Hoi.i) ft>r tiie first stage hypothesis is rejected at tiie 0.05 

significance level. The performance of Thai equity fiinds as measured by rate of 

retum is significantly different from that of the market. 

Since tiie null first-stage hypothesis (Hoi.i) is rejected and the direction is positive, the 

second-stage hypothesis, Hoi.i(a), is tested that the average performance of Thai equity 

fimds during the period 1992-2000 is not above that of the market (one-tail (right) 
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test). The /?-values for the /-test associated with the rate of return is lower than 0.05 

and /-value is positive. The hypothesis is rejected (at the 5 per cent level). The average 

performance of Thai equity funds as measured by the non risk-adjusted (rate of retum) 

during the period 1992-2000 is superior to the market benchmark. 

In summary, the results from all four risk-adjusted measures are consistent and reveal 

that the average performance of Thai equity fiinds significantly underperformed 

relative to the performance of the market portfolio during the period 1992-2000. 

However, results from the non risk-adjusted measure (rate of retum) reveal that the 

average performance of Thai funds outperformed the market benchmark. 

The finding of different results from risk-adjusted and non risk-adjusted measures is 

not, however, surprising because they are different measures. The risk-adjusted 

performance measures express fiind excess retum per unit of risk while rate of retum 

expresses only a rate of retum (disregarding risk). More details on risk-adjusted 

performance results are discussed further in section 4.1.3-4.1.5. 

4.1.2 Proportion of outperforming and underperforming funds, 1992 - 2000 

Table 4.2 shows the number of outperforming and underperforming fiinds, using risk-

adjusted performance measures (the Treynor, Sharpe, Jensen and M^ measures) and a 

non risk-adjusted performance measure (rate of retum). A fiind is classified as having 

outperformed the market where the Treynor (Sharpe, rate of retiim) value for the ftmd 

is higher than the Treynor (Sharpe, rate of retiim) value for the market portfolio; 

whilst the M^ value for the fimd is higher than the average retum on the market 
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portfolio. A positive Jensen alpha indicates that the fimd has outperformed the market 

portfolio. For each performance measure the binomial test is used to evaluate the 

proportion of outperforming fiinds. Two-stage hypotheses will be tested to determine, 

firstiy, whether half of the fiinds outperformed the market benchmark; and secondly, 

the direction of that difference if the proportion of fiinds that outperformed the market 

was different from half 

Table 4.2 Numbers and percentage of outperforming and underperforming funds, 1992 - 2000 

measure 

Treynor 

Sharpe 

Jensen 

M̂  

Rate of return 

outperforming 

funds 

number 

18 

33 

18 

33 

75 

% 

20.93 

38.37 

20.93 

38.37 

87.21 

underperforming 

funds 

number 

68 

53 

68 

53 

11 

% 

79.07 

61.63 

79.07 

61.63 

12.79 

Z-stat 

-5.3916 

-2.1567 

-5.3916 

-2.1567 

6.9013 

p-value 

(2-taiI) 

0.0000* 

0.0405* 

0.0000* 

0.0405* 

0.0000* 

p-value 

(l-tail) 

0.0000* 

0.0203* 

0.0000* 

0.0203* 

0.0000* 

reject / 

not reject Ho 

H(J1.2 

rej 

rej 

rej 

rej 

rej 

Hoi.^,1 

rej 

rej 

rej 

rej 

rej 

* significant at the 0.05 level 
n = 86 funds 

(i) Risk-adjusted performance measures 

For the first stage of the two-stage test, the null hypothesis (HQI.2) is rejected at the 5 

per cent level, for all four risk-adjusted performance measures. The proportion of Thai 

equity fimds that outperformed the market benchmark was significantly different from 

half of the total number of Thai equity ftinds. 

Since tiie null hypothesis for the first stage of the test is rejected and tiie direction is 

negative, the second-stage null hypothesis, Ho 1.2(a), is tested that during the period 

1992-2000, 50 per cent (or more) of the total number of Thai equity fiinds 

outperformed the market benchmark (one-tail (left) test). Table 4.2 shows that tiie 
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/7-values for all four measures (Treynor, Sharpe, Jensen and M^) are less than 0.05 

(0.00, 0.02, 0.00, 0.02 < 0.05) and tiie Z-values are negative. The hypothesis is 

rejected at the 0.05 significance level. The majority of the Thai equity fiinds existing 

during 1992- 2000 in terms of risk-adjusted performance measures underperformed 

the market portfolio. 

(ii) Non risk-adjusted performance measure 

Results from non risk-adjusted measure, rate of retum, show that the first stage null 

hypothesis (H01.2) is rejected at the 5 per cent level. The proportion of Thai equity 

fiinds that outperformed the market benchmark was significantiy different from half 

of the total number of Thai equity fiinds. 

Since tiie null hypothesis for the first stage of the test is rejected and the direction is 

positive, the second-stage null hypothesis, Ho 1.2(a), is tested that during the period 

1992-2000, 50 per cent (or less) of the total number of Thai equity fiinds 

outperformed the market benchmark (one-tail (right) test). Table 4.2 shows that thep-

value for rate of retum measure is less than 0.05 and the Z-value is positive. The 

hypothesis is rejected at the 0.05 significance level. The majority of tiie Thai equity 

fimds in terms of rate of retum outperformed the market portfolio during 1992-2000. 

In sununary, all four risk-adjusted measures strongly indicate that the majority of Thai 

equity fiinds existing during 1992-2000 underperformed relative to the performance 

of the Thai market portfolio. However, when fiinds were measured in terms of rate of 

retiim, the majority of fiinds achieved superior performance when compared to the 
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market benchmark. Again, the finding of different results from risk-adjusted and non 

risk-adjusted performance measures is reported. 

4.1.3 Fund performance as measured by the Treynor Measure 

The Treynor measure evaluates fiind performance by considering the risk-adjusted 

retum earned per unit of systematic risk, average excess retum divided by beta (see 

3.3.1.1). Table 4.3 shows that 18 fiinds, which existed during the period January 1992 

to December 2000, outperformed the market benchmark. 

Since there is the limitation that the 86 fiinds have varying life spans, interpretation of 

the mean values in the last row of Table 4.3 warrants caution. The mean values under 

this limitation report that the mean Treynor measure is - 3.0164, whilst the mean 

Treynor market measure is - 2.4934. In fact, 68 of the 86 ftinds underperformed the 

market portfolio. 

The systematic risk (beta') in table 4.3 shows that the beta range is from 0.5048 to 

0.9004. This indicates that the level of risk in the equity fiind industry is lower than 

that of the overall market (for which beta =1). All beta estimates were significant at 

the 5 per cent level. The relationship between fiind performance in terms of the 

Treynor measure and beta will be reported in section 4.3.1. 

Another point to be noted from Table 4.3 is that the excess retum values (Rp - RJ) are 

negative because all fiind retums (/?p) are less than the risk-free rates (Rf). This finding 
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impUes that investors who held risk-free assets during 1992-2000 gained higher 

retiims than investors who subscribed to equity fiinds. hi addition, tiie excess retum of 

the market portfolio (Rm-Rf), which in this case is tiie Treynor market, are also 

negative because the market retums (Rm) are less than the risk-free rates (Rf). 

There was a severe financial market crisis in the middle of the period of this study, 

which has had a significant impact on the behaviour of equity retums and therefore, 

on the performance of equity funds. A possible reason on the negative equity 

premium (negative excess retum) is due to lower rates of retums of fiinds which were 

effected by the crisis. In addition, since Thailand is an emerging market, high interest 

rate is a normal condition of the market. Risk free rates of this study are represented 

by commercial bank deposit rates which were every high, particularly in 1997 to the 

middle of 1998 (see Appendix E for more detail). Therefore, in estimating for the 

excess retum (Rp - Rj), it is not surprising to see negative risk premium values for the 

Thai equity fiinds. 

As stated in 2.1.3, the beta values are obtained from the beta coefficient of each fund (the slope of the 
fund's characteristic line). This value expresses the sensitivity (volatility) of fund's return to change in 
the market portfolio retum. 
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4.1.4 Fund performance as measured by the Sharpe Ratio 

The Sharpe ratio evaluates fimd performance by measuring the excess retum divided 

by the standard deviation of fimd retums (see 3.3.1.2). Table 4.4 shows that 33 fiinds, 

which existed during the period January 1992 to December 2000, outperformed the 

market benchmark. 

Since there is the limitation that the 86 fiinds have varying life spans, interpretation of 

the mean values in the last row of Table 4.4 warrants caution. The mean values under 

this limitation report that the mean Sharpe measure is - 0.2243, whilst the mean 

Sharpe market measure is - 0.2076. In fact, 53 fiinds of the 86 funds underperformed 

the market benchmark. 

Another point to be noted from Table 4.4 is the total risk of individual fimds, which 

Sharpe defines as the standard deviation of retums. The fund standard deviation 

range is 6.8466 to 13.1763. Comparing the standard deviation values for each fund to 

the market for the same time period, 85 of the 86 fimds have standard deviation values 

less than the standard deviation of the market All standard deviation estimates were 

significant at the 5 per cent level. The relationship between the Sharpe ratio 

investment performance and S.D. will be presented in section 4.3.2. 
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4.1.5 Fund performance as measured by the Jensen Alpha 

The third risk-adjusted measure used is tiie Jensen alpha, which evaluates fimd 

performance by considering risk-adjusted abnormal retum and relating actual retum to 

expect retum based on the systematic risk of a fund (3.3.1.3). Since the Jensen alpha 

can be legitimately compared across differing time periods, fimd performance 

rankings are also reported in Table 4.5. 

Table 4.5 Fund performance and ranking as measured by the Jensen Alpha, 1992-2000 

rank 

J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

name 

BMF 

N_SAFETY 

NSG 

AJFSCAP 

ONEUB-G 

SAN 

RKF 

ONE-D 

RPF2 

RKF2 

APE 

ONE.G 

ONE-EF 

TNP 

KKE 

ONE-PR 

sva 
THANAI 

PPSD 

0NE-UB2 

ONE-WE 

USD2 

TH0R2 

KPLUS 

ICPLUS2 

ONE-FAS 

BKA 

TDF 

USD 

0NE-UB4 

SSB 

ONE-PRO 

0NE-UB5 

NPAT-PRO 

ONE-UB 

BCAP 

ONE-I 

CMICRK 

SF4 

SF5 

ONE-PF 

BKA2 

SCBMF 

Jensen 
Alpha'" 

0.6091 

0.5214 

0.4941 

0.3880 

0.3271 

0.3150 

0.2778 

0.2369 

0.2368 

0.2015 

0.1217 

0.1207 

0.0992 

0.0749 

0.0731 

0.0443 

0.0438 

0.0266 

.0.0087 

-0.0265 

-0.0391 

-0.0737 

-0.1055 

-0.1089 

-0.1204 

-0.1272 

-0.1399 

.0.1419 

-0.1432 

-0.1469 

-0.1613 

.0.1627 

-0.1648 

-0.1823 

-0.1975 

-0.2386 

-0.2432 

-0.2477 

-0.2482 

-0.2814 

.0.2862 

-0.2970 

-0.3243 

MUt 

0.8831 

0.9570 

0.5765 

0.3377 

0.5813 

0.8073 

0.6663 

0.6097 

0.7529 

0.4018 

0.2480 

0.3331 

0.2471 

0.2282 

0.1030 

0.1048 

0.1214 

0.0638 

-0.0144 

-0.0656 

-0.1005 

-0.1318 

-0.2447 

-0.2403 

-0.2694 

-0.3171 

-0.3148 

-0.2986 

-0.2513 

-0.3628 

-0.2853 

-0.3338 

-0.3594 

-0.4743 

-0.4508 

-0.2923 

-0.6097 

-0.5362 

-0.6444 

-0.7787 

-0.5777 

-0.6795 

-0.5784 

sigof 
r-stat 

0.3804 

0..3455 

0.5675 

0.7373 

0.5633 

0.4213 

0.5067 

0.5434 

0.4532 

0.6888 

0.8049 

0.7397 

0.8054 

0.8199 

0.9183 

0.9168 

0.9036 

0.9493 

0.9886 

0.9478 

0.9201 

0.8955 

0.8072 

0.8107 

0.7883 

0.7520 

0.7537 

0.7660 

0.8022 

0.7177 

0.7760 

0.7393 

0.7206 

0.6365 

0.6533 

0.7714 

0.5437 

0.5933 

0.5207 

0.4379 

0.5653 

0.4988 

0.5643 

performance 

outperform 

outpcrfonn 

outperfonn 

outpcrfonn 

outperform 

outperform 

outperform 

outperform 

outperform 

outperfonn 

outperfonn 

outperform 

outperform 

outperform 

outperform 

outperform 

outperform 

outperfonn 

underpcrform 

imdcrperform 

undeiperform 

underpcrform 

underperform 

underpcrform 

underpcrform 

underperform 

underpcrform 

underpcrform 

underperform 

undeiperform 

underperform 

underpcrform 

underperform 

imderperfofm 

underperform 

imdcrperform 

underperform 

undcrperfortn 

underperform 

underperform 

underperform 

underpcrform 

underperform 

months 

68'* 

3 5 " 

42 

42 

5 9 " 

106 

103 

102 

108 

89 

70 

102 

9 1 " 

108 

78 

84 

108 

84 

97 

86 

92 

85 

97 

84 

84 

84 

85 

82 

85 

82 

108 

87 

60** 

85 

87 

49 

85 

82 

108 

108 

72 

82 

101 

rank 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 ' 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

name 

BTP 

THOR 

0NE-UB3 

TS 

RKF3 

UNF 

THOR 4 

AGF 

RKEC 

SRT 

THOR 3 

TVF 

SPF 

SCIF2 

SF7 

OSA 

DE-I 

SCDF 

PISD 

B-SUB 

RRFl 

BKD 

SCBMF2 

RKF-Hl 

RKF4 

STD 

SCIF 

SCBTS3 

SCBRT 

SCBMF3 

RK.EDC 

SCBMF4 

SF8 

SPT 

SCBPG 

BMBF 

SCBDA 

STD2 

SCBTS 

SCBTS2 

SCBMF5 

INGTEF 

SCBPMO 

mean 

Jensen 
Alpha'" 

-0.3250 

-0.3440 

-0.3564 

-0.3621 

-0.3758 

-0.3950 

-0.4254 

-0.4360 

-0.4449 

-0.4503 

-0.4647 

-0.4690 

-0.4867 

-0.5099 

-0.5193 

-0.5235 

-0.5277 

-0.5298 

-0.5453 

-0.5462 

-0.5601 

-0.5710 

-0.6290 

-0.6407 

-0.6416 

-0.8038 

-0.8238 

-0.8430 

-0.8721 

-0.8983 

-0.8991 

-0.9214 

-0.9359 

-0.9421 

-0.9972 

-1.0811 

-1.1784 

-1.2089 

-1.2144 

-1.2306 

-1.2702 

-1.3912 

-1.4277 

-0J607 

r-stat 

-0.6939 

-0.7479 

-0.8676 

-0.8340 

-0.8375 

-0.9267 

-0.8847 

-0.9605 

-0.8590 

-1.0143 

-0.8746 

-0.8788 

-1.1395 

-1.2541 

-1.1717 

-1.1571 

-1.3130 

-1.3006 

-0.7404 

-1.0797 

-0.9404 

-1.2587 

-1.2491 

-1.4007 

-1.3977 

-1.7898 

-2.1777 

-1.9023 

-1.8590 

-1.8898 

-1.2053 

-1.8255 

-1.8654 

-1.8123 

-2.3564 

-2.3021 

-2.0906 

-2.5892 

-2.7803 

-2.7076 

-2.4946 

-2.4174 

-2.9482 

-0.7673 

sigof 
r-stat 

0.4899 

0.4563 

0.3881 

0.4068 

0.4047 

0.3569 

0.3790 

0.33% 

0.3933 

0.3140 

0.3854 

0.3825 

0.2579 

0.2134 

0.2449 

0.2511 

0.1932 

0.1973 

0.4618 

0.2841 

0.3495 

0.2120 

0.2150 

0.1650 

0.1663 

0.0771* 

0.0322' 

0.0607' 

0.0672' 

0.0622' 

0.2340 

0.0716' 

0.0665' 

0.0745' 

0.0208' 

0.0244' 

0.0400' 

0.0114' 

0.0067' 

0.0082' 

0.0148' 

0.0265' 

0.0044* 

0.5533 

perfornunce 

undcrpcrforro 

underpcrform 

underpcrform 

underpcrform 

underpcrform 

underpcrform 

underpcrform 

underpcrform 

underperform 

underpcrform 

undcrpcrfonn 

underpcrform 

underpcrform 

imdcrperform 

underperform 

underperform 

underpcrform 

underperform 

underpcrform 

underpcrform 

underpcrform 

underperform 

undctj)erform 

underperform 

underperform 

underperform 

undcrpcrfonn 

underpcrform 

underpcrform 

underperform 

underperform 

underperform 

underperform 

underperform 

underpcrform 

underperform 

underpcrform 

underperform 

underperform 

underperform 

underpcrform 

underperform 

underperform 

-

months 

75 

102 

85 

81 

86 

82 

81 

84 

73 

71 

6 0 " 

72 

81 

84 

79 

73 

77 

78 

64 

70 

95 

78 

88 

85 

78 

86 

86 

83 

72 

87 

50 

83 

69 

68 

84 

69 

76 

85 

86 

85 

78 

20 

68 

" 
(a) None has got positive serial correlation. 
* significant at the 0.10 level 
** Funds temiinated before December 2000 (most of the terminated fiinds are closed-end fiinds whose terms had matured 

- automatically terminated funds). 
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Table 4.5 shows that 18 fimds had positive Jensen alpha; i.e. 18 fimds outperformed 

tiie market portfolio. These fimds are the same fimds that outperformed the market 

when performance was estimated by the Treynor and Sharpe measures. 

The mean Jensen alpha value, for all funds is - 0.3607. This indicates that an average 

performance for the equity fiind industry is inferior to the market portfolio. Only 17 

out of the 86 Jensen alpha estimates on an individual fiind basis were significant at the 

10 per cent level. This is approximately 20 per cent of the sample. However, this is a 

higher percentage of statistically significant estimates than in Jensen's study which is 

only 10 per cent (Jensen 1968). Of the seventeen significant Jensen alpha estimates, 

all were negative. The mean Jensen Alpha for the 18 funds that outperformed the 

market is 0.2340; and for the 68 fimds that underperformed is - 0.5182. 

4.1.6 Fund performance as measured by the M^ 

The M^ evaluates fund performance by utilising standard deviation as the relevant 

measure of risk and takes a fimd's average retum and determines what it would have 

been if the fund had the same level of total risk as the market benchmark (Sharpe et 

al. 1999). M^ can be compared directly witii the average retum on the market portfolio 

over the same time period in order to consider whether a fund is superior or inferior to 

the market benchmark on a risk-adjusted basis (see 3.3.1.4). Table 4.6 shows that 33 

fiinds, which existed during the period January 1992 to December 2000, outperformed 

the market benchmark. These ftinds are the same fiinds that outperformed the market 

when performance was estimated by the Sharpe measure. 
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Since tiiere is the limitation that the 86 fimds have varying life spans, interpretation of 

the mean values in the last row of Table 4.6 warrants caution. The mean values under 

this limitation report that the mean M^ measure is - 2.0550, whilst tiie mean market 

retum is - 1.8506. In fact, 53 fimds of the 86 fimds underperformed the market 

benchmark. 

The relationship between the M^ investment performance and its relevant measure of 

risk, standard deviation (S.D.), will be presented in section 4.3.4. 

4.1.7 Fund performance as measured by non risk-adjusted performance 
measure (rate of return) 

Non risk-adjusted performance in this section is defined by rate of retum (per cent per 

month). An average rate of retum for each fimd is estimated utilising the geometric 

average retum (3.3.2). Table 4.7 exhibits that 75 of 86 fiinds, which existed during 

the period January 1992 to December 2000, had rate of retum higher than the market 

rate of retum. This indicates that the majority of the Thai equity fimds outperformed 

the market portfolio. 

Since there is tiie limitation that the 86 fiinds have varying life spans, interpretation of 

the mean values in the last row of Table 4.7 warrants caution. The mean values under 

this limitation report that the mean rate of retum of fiinds is -1.9319, whilst the mean 

rate of retum of the market is -2.5560. 
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Table 4.7 Rateof return of Thai equity funds (% per montli), 1992-2000 

Name 

SSB 
SF4 
SF5 
SW2 
TNP 
RPF2 
SAN 
RKF 
THOR 
ONE-G 
ONE-D 
SCBMF 
PPSD 
TH0R2 
RRFl 
ONE-WT 
ONE-FF 
RKn 
SCBMF2 
SCBMR 
ONE-PRO 
ONE-UB 
ONE-UB: 
STD 
SCIF 
RKF3 
SCBTS 
NPAT-PRO 
SCBTS2 
ONE l̂ 
0NE-UB3 
RKF-HI 
STD2 
USD2 
USD 
BKA 
KPLUS 
KPLUS: 
ONE-FAS 
SCIF2 
SCBPG 
ONE-PR 
AGF 

Fand 
retnm 
{%) 

-1.3269 
-1.2376 
-1.3236 
-0.9956 
-1.2418 
-0.9788 
-1.0599 
-0.5755 
-1.0204 
-0.8372 
-0.6518 
-1.1851 
-0.7057 
-0.9929 
-2.3873 
-1.1294 
.0.7739 
-0.9578 
-2.0195 
-2.2795 
-1.5551 
-1.5178 
-1.6115 
-2.5910 
-2.53W 
-1.5785 
-2.1734 
-1.7347 
-2.1269 
-1.7187 
-1.8371 
-1.8844 
-2.8155 
-1.5517 
-1.6032 
-2.0025 
-1.8613 
-1.8690 
-1.9648 
-2.4256 
-2.2623 
-1.7132 
-2.5550 

> o r < 

> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
< 
> 
> 
> 
> 
< 
> 
> 
> 
< 
< 
> 
> 
> 
> 
> 
> 
> 
< 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 

Market 
return 

(%) 
-1.5230 
-1.5230 
-1.5230 
-1.5230 
-1.5230 
-1.5230 
-1.6486 
-I.56I0 
-1.6608 
-1.6608 
-1.6608 
-1.6632 
-1.8731 
-1.8731 
-2.0258 
-1.9351 
-1.9025 
-2.0993 
-2.1626 
-2.2068 
-2.2068 
-2.2068 
-2.4877 
-2.4877 
-2.4877 
-2.4877 
-2.4877 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.5592 
-2.8485 
-2.8485 
-2.8485 
-2.8485 
-2,8485 
-2.8485 
-2.8485 

perfonnance 

outperform 
outperform 
outperform 
outperfonn 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 

underperform 
outperform 
outperform 
outperform 
outperform 

underperform 
outperform 
outperform 
outperform 

underperform 
underperform 
outperform 
outperfonn 
outperfonn 
outperform 
outperform 
outperform 
outperform 

underperform 
outperform 
outperform 
ou^rform 
outperform 
outperform 
outperfonn 
outperform 
outperform 
outperform 
outperform 

months 

108 
108 
108 
108 
108 
108 
106 
103 
102 
102 
102 
101 
97 
97 
95 
92 

91* 
89 
88 
87 
87 
87 
86 
86 
86 
86 
86 
85 
85 
85 
85 
85 
85 
85 
85 
85 
84 
84 
84 
84 
84 
84 
84 

Name 

THANAI 
SCBTS3 
SCBMF4 
BKA2 
UNF 
0NE-UB4 
TDF 
CMICRK 
THOR 4 
SPF 
TS 
SF7 
KKF 
BKD 
SCBMF5 
RKF4 
SCDF 
DE-1 
SCBDA 
BTP 
RKEC 
OSA 
TVF 
ONE-PF 
SCBRT 
SRT 
APF 
B-SUB 
BMBF 
SF8 
SCBPMO 
SPT 
BMF 
PISD 
ONE-UB5 
THOR 3 
ONEUB-G 
RKEDC 
BCAP 
AJFSCAP 
NSG 
N SAFETY 

llNGTEF 
mean'"' 

Fnnd 
return 
(%) 

-1.7138 
-2.0621 
-2.7352 
-2.1686 
-2.6162 
-1.7402 
-1.8699 
-1.6803 
-1.6335 
-2.2663 
-2.3881 
-2.8866 
-1.8471 
-2.4381 
-3.0307 
-1.9852 
-2.4980 
-2.8112 
-3.3568 
-2.2448 
-2.0036 
-2.2733 
-1.9399 
-1.9573 
-2.S7I1 
-2.1817 
-1.8044 
-2.6200 
-3.0095 
-3.2506 
-2.8131 
-2.7161 
-0.3404 
-3.1497 
-1.4935 
-1.7386 
-I.52I9 
-2.7946 
-2.6860 
-0,7717 
-1.4745 
-1.8403 
-4,0534 
-1.9319 

>or< 

> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
< 
> 
> 
< 
> 
> 
> 
< 
> 
> 
> 
> 
> 
> 
> 
> 
> 
< 
< 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
< 

Market 
retum 
(%) 

-2.8485 
-2.7456 
-2.7456 
-2.7052 
-2.7052 
-2.7052 
-2.7052 
-2.7052 
-2.6070 
-2.6070 
-2.6070 
-2.7630 
-2.7104 
-2,7104 
-2,7104 
-2.7104 
-2,7104 
-2,8225 
-2,9241 
-2.9930 
-2.9371 
-2,9371 
-2,9878 
-2,9878 
-2,9878 
-2,8654 
-2,9908 
-2.9908 
-2,9439 
-2,9439 
-2,9771 
-2,9771 
-2,4370 
-3,3122 
-2.6865 
-3,2744 
-3,3077 
-3,4757 
-3.5192 
-2,7223 
-2,7223 
-3,9568 
-3,2342 
-2.5560 

performance 

outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperfonn 
outperform 
outperform 
outperform 
outperform 

underperform 
outperform 
outperform 

underperform 
outperform 
outperform 
outperform 

underperform 
outperform 
outperform 
outperform 
outperform 
outperfonn 
outperform 
outperform 
outperfonn 
outperform 

underperform 
underperform 
outperform 
outperfonn 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 
outperform 

underperform 

months 

84 
83 
83 
82 
82 
82 
82 
82 
81 
81 
81 
79 
78 
78 
78 
78 
78 
77 
76 
75 
73 
73 
72 
72 
72 
71 
70 
70 
69 
69 
68 
68 

68* 
64 

60* 
60* 
59' 
50 
49 
42 
42 

35 ' 
20 

(a) Interpretation of the mean values is this table warrants caution because funds do not have the same time horizon (number 
of observation (months) vary). 

* Funds terminated before December 2000. 

4.1.8 Annual performance of Thai equity funds, 1992-2000 

Table 4.8 shows results of annual performance, a measure of short-term investment 

performance of Thai equity funds. All four risk-adjusted performance measures, 

Panels A, B, C and D, reveal similar results that the performance of Thai equity fiinds 

in year 1992, 1993, 1994, 1995, 1996, 1997 and 2000 outperformed the market 

portfolio. However, the performance of Thai equity funds in year 1998 and 1999 

underperformed the market portfolio. These results imply that fiinds, which were held 

by investors for one year (buy at the begiiming of a year and sell at the end of that 
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year) outperforaied the market portfolio in each year from 1992 to 1997 and 2000, 

excepting 1998 and 1999. A possible explanation of the underperformance in years 

1998 and 1999 may be that the fiind performances in these two years were effected by 

a severe financial crisis during which the economy collapsed in 1997. 

Table 4.8 Annual performance of Thai equity funds, 1992- 2000̂  

year 

Panel A: 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

funds 

Treynor 

1.6248 

5,7714 

-1,5746 

-1,2547 

-3.8440 

-7.3020 

-2,7868 

0.9708 

-4.9825 

Panel C: Jensen 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

0.0028 

0.0106 

0.0069 

0.0006 

0.0047 

0.0083 

-0.0097 

-0.0081 

0.0020 

Panel E: Rate of returns (% 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

1.8171 

5.6459 

-1.0568 

-0.3775 

-3.2129 

-5.1758 

-1.4271 

0.7415 

-4.9578 

market 

portfolio 

1.2608 

4.6138 

-2,4095 

-1,3541 

-4,3235 

-7.8643 

-0,7877 

2.1243 

-5.1586 

0 

0 

0 

0 

0 

0 

0 

0 

0 

per month) 

1.7096 

4.8338 

-2.0079 

-0.6948 

-3.7056 

-7.8712 

-1.9276 

1.7870 

-5.2129 

performance 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

underperformed 

underperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

underperformed 

underperfonned 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

underperformed 

outperformed 

funds 

Panel B: Sharpe 

0.1874 

0,5303 

-0,2034 

-0.1882 

-0,6761 

-0.5149 

-0.1109 

0.0745 

-0.5729 

Panel D:M^ 

2.2275 

6.1611 

-0.7998 

-0,3823 

-3,0062 

-5.8505 

-0,9276 

0.6123 

-4.2036 

market 

portfolio 

0.1590 

0.4450 

-0,3416 

-0,2062 

-0,7751 

-0.6108 

-0.0372 

0.1680 

-0.6104 

2.0022 

5,2766 

-1.7745 

-0.5005 

-3.5581 

-7.0848 

-0.0227 

2.5200 

-4.8530 

performance 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

underperformed 

underperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

outperformed 

underperformed 

underperformed 

outperformed 

Number of funds 

6 

16 

47 

74 

81 

82 

82 

81 

80 

Details on annual performance rankings of Thai equity funds are presented in Appendix G. 



154 

Altiiough tiie SET tiidex started a sharp decline in 1996 and the economic crisis is 

identified at July 1997, the performance of Thai equity fimds in 1996 and 1997 was 

superior to the market. This indicates that fimd managers did a good job in tiiese two 

years. However, in 1998 and 1999, it is possible that the fimd managers could not 

resist the effect of the crisis and therefore the performance of equity fiinds was 

inferior to the performance of the market portfolio. 

Panel E of Table 4.8 shows that when funds were measured in terms of the non risk-

adjusted performance (rate of retum), the performance of Thai equity fiinds in 1992, 

1993, 1994, 1995, 1996, 1997, 1998 and 2000 outperformed the market portfolio. 

However, the performance of Thai equity fiinds in year 1999 underperformed the 

market portfolio. This shows that results on fund performances as measured by risk-

adjusted and non risk-adjusted techniques are mostly similar, excepting the result of 

the year 1998. 

The inconclusive results are that the risk-adjusted performance measures report that, 

in 1998, an average performance of Thai fiinds underperformed the market portfolio 

but the rate of retum reported that funds outperformed the market. A possible 

explanation of the inconclusive results is the degree of risk that Thai fiinds are 

associated. The following Table exhibits a summary statistical value of total risk 

(S.D.) and systematic risk (beta) for every year from 1992 to 2000. This makes 

explicit the degree of risk to which Thai fiinds and the Thai market were exposed. 
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Table 4.9 Summary of average values total risk (S.D.) and systematic risk (beta), 

1992-2000 

vear S.D. of funds S.D. of the 

market 

beta of funds beta of the 

market 

number of 

funds 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

7.0346 

10.1903 

6.7919 

5.7870 

5.6590 

10.7743 

13.5342 

9.8281 

8.9061 

7.9284 

10.3682 

7.0533 

6.5680 

5.5782 

12.8757 

21.1525 

12.6447 

8.4506 

0.8078 

0.9433 

0.8812 

0.8320 

0.9956 

0.8024 

0.5333 

0.8013 

0.9857 

6 

16 

47 

74 

81 

82 

82 

81 

80 

Theoretically, the higher beta value characterizes a fiind that is more sensitive to 

market retums and that has greater systematic risk. The fourth column of Table 4.9 

reports average beta values of fiinds in each year. It is noticed that all beta values are 

less than the beta value of the market portfolio, which always equal to 1. This 

indicates that fimd managers intended to get lower systematic risk than the market 

portfolio. 

In the year 1998, the lowest average beta value of fimds is found at 0.5333. Compared 

to tiie prior year, the beta in 1997 is higher than tiie beta in 1998, indicating tiiat fimd 

managers attempted to reduce the systematic risk in their portfolios from 0.8024 in 

1997 to 0.5333 in 1998. It is possible that fiind managers attempted to reduce risk as 

much as possible due to the financial crisis. However, the average total risk (S.D.) of 

fiinds in 1998 was very high at 13.5342, which is the highest value comparing to other 

years. These contiast results imply that although fiind managers attempted to reduce 

systematic risk, a high degree of total risk still remained in fiinds. In other words, in 
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1998 tiie Thai equity fiinds appeared to contain substantial unsystematic risk\ more 

than any other years. 

In sum, although the non risk-adjusted performance measure which expresses only 

retum rate (ignoring risk), reports the result of outperfoming of fimds in year 1998, all 

risk-adjusted measures claim that the performance of Thai funds in that year was 

inferior to the market portfolio. The inconclusive result could be due to a very high 

total risk of the Thai funds in 1998. 

Since some fiind management companies in Thailand provide information by 

reporting only the rate of retum, the inconclusive results above raise one suggestion 

that it would be better for investors to consider fimd performance information not only 

rate of retum but also risk-adjusted performance information. 

Another point should be considered in this section is that the overall performance of 

Thai fiind during nine-year period, 1992-2000 underperformed relative to the SET 

index (see 4.1.1). However, when fimds are measured for each year, the risk-adjusted 

performance results exhibit that Thai fimd performance outperformed the market 

portfolio for 7 years. An explanation is that an examination of annual performance 

result is a test for a short-term investment, assuming that investors buy fiinds at the 

beginning of a year and sell at the end of that year. But the examination of the nine-

year period assumes that investors use the "buy and hold stiategy', which is buy fiinds 

at the beginning of 1992 (or since fiinds have issued into the market) and sell at the 

end of 2000. Therefore, the finding of different results is not surprising. 

' Total risk = systematic risk + unsystematic risk 
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The performance of the Thai equity market 

Anotiier interesting result is tiie performance of tiie Thai equity market. Results of rate 

of retiim of tiie market portfolio (Table 4.8) and total risk (S.D.) of tiie market 

portfolio (Table 4.9) are presented in Figure 4.1 as line chart over 1992-2000 as 

follows. 

Figure 4.1 Line chart of rate of return (% per month) and total risk (S.D.) of 

the Thai equity market, 1992 to 2000 

25 
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• rate of retum •S.D. 

The performance of the Thai equity market, which is the market portfolio of this study 

in Figure 4.1 shows tiiat during 1992-1994 and 1999-2000, rate of retum and total risk 

of the Thai market have a similar direction, namely, high risk - high retum (or low 

risk -low retum). In contiast, during the periods of pre and post economic crisis in 

Thailand (1996-1999), the risk and retum of the Thai equity market demonstiated 

performance in terms of 'high risk-low return'. This appears that the words "high risk-

high retum' could not be applied for the period of recession. 
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4.1.9 Fund diversification and I^ 

A further point to note is the ^ estimate. The R^ value for retums of fiinds compared 

with the market benchmark, can serve as a measure of fund diversification (Shawsky 

1982, Reilly and Brown 2000). The more completely diversified the fund, the closer 

the R- is to 1.00. Table 4.10 exhibits R^ results for all 86 fiinds existing during 1992-

2000 sorted from the highest R' value to the lowest R^ value. 

Table 4.10 F^ values, retum of funds compared with SET index returns, 1992- 2000 

Name 
INGTEF 
RPF2 
TNP 
DE-1 
SF7 
SCDF 
UNF 
SCIF 
TS 
SF8 
SAN 
NPAT-PRO 
SF5 
SW2 
BMBF 
SCIF2 
SPF 
0NE-UB2 
ONE-FAS 
SRT 
BKA 
BKD 
BKA2 
0NE-UB5 
ONE-G 
AGF 
STD 
ONE+I 

B-SUB 

R' 
0,9338 
0,9039 
0,9035 
0,8992 
0,8827 
0.8802 
0.8788 
0,8776 
0,8681 
0,8676 
0,8654 
0,8586 
0,8569 
0.8566 
0,8551 
0.8546 
0,8521 
0,8517 
0,8515 
0,8501 
0,8496 
0.8456 
0.8451 
0,8449 
0,8425 
0,8422 
0,8422 
0.8406 
0.8402 

months 
20 
108 
108 
77 
79 
78 
82 
86 
81 
69 
106 
85 
108 
108 
69 
84 
81 
86 
84 
71 
85 
78 
82 
60 
102 
84 
86 
85 
70 

Name 
ONE-UB4 
ONE-WE 
APF 
ASD 
ONE-UB3 
BTP 
SF4 
THANAI 
NSG 
ONE-PR 
ONE-UB 
NSAFETV 
SCBRT 
KPLUS2 
SPT 
ONEUB-G 
ONE-D 
KPLUS 
STD2 
TDF 
SCBMF3 
ONE-FF 
SCBDA 
ONE-PRO 
ONE-PF 
SCBMF5 
RKF 
BCAP 
SCBMF2 

/?' 
0,8396 
0,8387 
0,8381 
0.8355 
0.8326 
0,8320 
0.8318 
0.8315 
0.8294 
0.8292 
0.8248 
0.8241 
0,8198 
0.8117 
0.8116 
0.8115 
0.8104 
0.8076 
0,8068 
0.8065 
0,8059 
0.8016 
0.8003 
0.7999 
0.7991 
0.7972 
0,7902 
0.7888 

0.7886 

months 
82 
92 
70 
73 
85 
75 
108 
84 
42 
84 
87 
35 
72 
84 
68 
59 
102 
84 
85 
82 
87 
91 
76 
87 
72 
78 
103 
49 

88 

Name 
SCBMF4 
SCBPMO 
RKF4 
CMICRK 
RRFl 
RKEC 
PISD 
RKF3 
RKFHI 
THOR2 
SCBPG 
RKEDC 
RKF2 
SCBTS3 
TVF 
THOR4 
SCBTS 
USD2 
SSB 
USD 
THOR 
SCBTS2 
KKF 
SCBMF 
TH0R3 
AJFSCAP 
BMF 
PPSD 

average ^*** 

R-
0,7856 
0,7841 
0,7788 
0.7755 
0.7697 
0.7673 
0.7665 
0.7647 
0,7611 
0,7605 
0,7589 
0,7566 
0,7562 
0.7456 
0,7426 
0,7352 
0.7250 
0.7207 
0,7135 
0.7090 
0.6932 
0.6869 
0,6865 
0,6486 
0,6438 
0.5471 
0.5257 
0,5242 
0.7991 

months 
83 
68 
78 
82 
95 
73 
64 
86 
85 
97 
84 
50 
89 
83 
72 
81 
86 
85 
108 
85 
102 
85 
78 
101 
60 
42 
68 
97 
-

(a) Interpretation of the average values 
* Funds terminated before December 

in this table warrants caution because ftinds have varying life spans. 
2000 

Altiiough the average R^ based on the data of this stiidy is reasonably high at 0.7991, 

the range of/?" values is large, from 0.5242 to 0.9338. This indicates that a number of 

these fiinds are not well diversified. Of tiie 86 fiinds, 32 had R^ values lower than this 
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average (accounted for 37.21 percent of the total number of fimds). Again, the 

limitation needs to be noted that 86 fimds have varying life spans. 

4.1.10 Summary of fund performance, 1992-2000 

All four risk-adjusted performance measures reveal similar results: that the 

performance of Thai equity ftmds during 1992-2000, on average, was different from 

that of the market. In particular, the evidence strongly suggests that the average 

performance of Thai equity funds was inferior to the market portfolio. In addition, the 

findings on the proportion of outperforming fiinds indicate that the majority of fiinds 

underperformed relative to the market benchmark. 

However, when fimd performance was measured in terms of non risk-adjusted 

performance (i.e. rate of retum), average performance during 1992-200 was superior 

to the market benchmark, and the majority of the fiinds also outperformed the market 

portfolio. 

Further, it is noted that all fiind retums (Rp) were less than the risk-free rates (Rf), 

implying that investors who held risk-free assets during 1992-2000 gained higher 

retums than investors who subscribed to equity fiinds. In addition, beta values of all 

funds were less than one, indicating tiiat the level of systematic risk in the equity fimd 

industry was lower than that of the overall market. The standard deviation (the 

measure of total risk) of retiims of all but one fiind were less than tiie standard 

deviation of the market during the same time period, supporting the finding of the beta 

results. 
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Moreover, results from the Treynor measure revealed that 18 fimds outperformed the 

market portfolio and these fiinds are the same fimds that outperformed the market 

when performance was estimated by the Jensen measure. These 18 fiinds are a subset 

of the 33 fiinds that outperformed the market when fimds were measured by the 

Sharpe ratio as well as by the M measure. In addition, result of an examination of 

annual performance of Thai equity fiinds, which is an investigation for a short-term 

investment, was also reported. The four risk-adjusted performance measures reveal 

that the average performance of Thai equity fimds outperformed the market portfolio 

for 7 years, excepting the year 1998 and 1999. Finally, R^ values indicate that a 

significant proportion (37 per cent) of funds were not well diversified. 

4.2 THAI EQUITY FUND PERFORMANCE IN TWO MARKET 
ENVIRONMENTS 

This section presents the performance of equity fiinds in Thailand in two different 

market environments: an expansionary market environment and a contractionary 

market environment. The expansionary market period is January 1992 - January 1996; 

and the contiactionary market period is Febmary 1996 - December 2000. Results of 

fimd performance in the expansionary and contiactionary market periods are 

presented in 4.2.1 and 4.2.2 respectively. A summary of fiind performance in the two 

market environments is presented in 4.2.3. 
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4.2.1 Fund performance in the expansionary market environment 

This section is concemed witii hypotiieses H02.1, Ho2.i(a), Ho2,2, and Ho2.2(a)(see 3.1.1), 

and presents the results of the performance of equity fiinds during tiie expansionary 

market environment. Average fund performance and the proportion of outperforming 

ftinds will be investigated. 

4.2.1.1 Average fund performance in the expansionary market environment 

As stated in 3.5.2, for the Treynor measure, Sharpe ratio, M^ and rate of retum, a 

paired (dependent) /-test is employed to compare the means of the paired differences 

between fimd and market performance. In the case for the Jensen alpha, a one-sample 

r-test is used to test whether the mean of Jensen alpha differs from zero. 

Table 4.11 Thai equity fund performance, expansionary market environment, 
January 1992 - January 1996 

measure 

Treynor 

Sharpe 

Jensen 

M̂  

Rate of return 

mean (paired) 

differences**' 

0.4962 

0.0692 

0.4141 

0.4914 

0.5581 

std. error 

0.0852 

0.0116 

0.0546 

0.0745 

0.0656 

r-stat 

5.8184 

5.9874 

7.5791 

6.5926 

8.5055 

/>-value 

(2-taiI) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

p-value 

(l-tail) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

n 

81 

81 

75(b) 

81 

81 

reject /not reject 

H02.1 

rej 

rej 

rej 

rej 

rej 

Ho2.1(«) 

rej 

rej 

rej 

rej 

rej 

(a) Mean paired difTerences statistics are reported for the Treynor measure, Shaipe ratio, M" and rate of retum. 
Mean difference statistic is reported for the Jensen measure. 

(b) Number of fiinds as measured by Jensen Alpha remains 75 fiinds (6 fiinds are excluded because they fall into the 
inconclusive region when tested for serial correlation (Durbin-Watson statistic)), 

* significant at the 0.01 level 
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(i) Risk-adjusted performance measures 

Table 4.11 shows that the means of the paired differences between fimd and market 

performance, as measured by the Treynor, Sharpe, and M^ measures, are positive 

(0.4962, 0.0692, 0.4914 respectively) and significant (at the 5 per cent level). The 

mean fund performance as measured by the Jensen alpha is also higher than the 

market (0.4141 > 0) and significant. 

Null hypothesis 2.1 (Ho2,i) ftjr the first stage hypothesis test is that the average 

performance of Thai equity fiinds during the expansionary market environment is not 

different from that of the market. Since p-values (2-tail test) in the cases of risk-

adjusted measures are less than 0.05, this hypothesis is rejected at the 5 per cent level 

and the altemative hypothesis is accepted that the performance of Thai equity fiinds is 

different from the market performance. 

Since the null first-stage hypothesis (H02.1) is rejected and the direction is positive, the 

second stage hypothesis, Ho2,i(a), is tested. Null Hypothesis 2.1(a) is that the average 

performance of Thai equity fiinds during the expansionary market period is not 

superior to that of the market (one-tail (right) test). The p values for the r-test 

associated with the Treynor, Sharpe, Jensen and M' measures are all lower than 0.05 

(0.00 < 0.05), and the f-values are positive. Null hypothesis Ho2,i(a) is rejected (at the 5 

per cent level). The average performance of Thai equity fimds during the 

expansionary market period is superior to the market benchmark . 

* The results of individual fund performances in the expansionary market environment, as measured by the 
Treynor, Shjupe, Jensen, M" and rate of retum measures, are shox̂ Ti in Appendix B. 
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(U) Non risk-adjusted performance measure 

Results from the non risk-adjusted performance measure, rate of retum (per cent per 

montii) show that the null hypothesis 2.1 (Ho2,i) for the first stage hypothesis is 

rejected at the 5 per cent level. The performance of Thai equity fiinds as measured by 

rate of remm is significantiy different from that of the market. 

Since the null first-stage hypothesis (H02.1) is rejected and the direction is positive, the 

second-stage hypothesis, Ho2.i(a), is tested that the average perfonnance of Thai equity 

fimds during the expansionary market environment is not above that of the market 

(one-tail (right) test). The /^-values for the /-test associated with the rate of retum is 

lower than 0.05 and /-value is positive at 8.51. The hypothesis is rejected (at the 5 per 

cent level). The average performance of Thai equity fiinds as measured by rate of 

retum during expansionary market environment is superior to the market benchmark. 

In summary, the results from all four risk-adjusted and the non risk-adjusted measures 

are consistent, and reveal that the average performance of Thai equity fiinds 

significantly outperformed the Thai market portfolio during the expansionary market 

period, January 1992 - January 1996. 

4.2.1.2 Proportion of outperforming funds in the expansionary market environment 

Table 4.12 shows the numbers and percentages of outperforming and 

underperforming fiinds as measured by the Treynor, Sharpe, Jensen, M and rate of 

retum measures. Again, for each performance measure the binomial test is used to 

evaluate the proportion of outperforming fiinds. Two-stage hypotheses will be tested 
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to determine, firstiy, whetiier half of tiie fimds outperformed tiie market benchmark; 

and secondly, the direction of that difference if tiie proportion of fimds tiiat 

outperformed the market was different from half. 

Table 4.12 Numbers and percentages of outperforming and underperforming funds in 
expansionary market environment, January 1992 - January 1996 

measure 

Treynor 

Sharpe 

Jensen 

M̂  

Rate of return 

outperforming 

funds 

number'"' 

61 

60 

59 

60 

68 

% 

75.31 

74.07 

78.67 

74.07 

83.95 

underperforming 

funds 

number 

20 

21 

16 

21 

13 

% 

24.69 

25.93 

21.33 

25.93 

16.05 

Z-stat 

4.5556 

4.3333 

4.9652 

4.3333 

6.111 

p-value 

(2-taiI) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

/?-value 

(l-tail) 

0.0000* 

0.0000* 

0.0000* 

0,0000* 

0.0000* 

reject / 

not reject H, 

Ho2J 

rej 

rej 

rej 

rej 

rej 

Ho2.2<«) 

rej 

rej 

rej 

rcj 

rej 

(a) Number of fiinds as measured by Treynor, Sharpe, M , and rate of return is 81 funds. 
Number of fiinds as measured by Jensen Alpha is 75 fiinds (6 fimds are excluded because they fall into the inconclusive 
region when tested for serial correlation (Durbin-Watson statistic)). 

* significant at the 0.01 level 

(i) Risk-adjusted performance measures 

The null hypothesis 2.2 (H02.2), the first stage hypothesis, is that during the 

expansionary market period half of the total number of Thai equity fiinds 

outperformed the market benchmark (two-tail test). Since p-values (2-tail test) in the 

cases of risk-adjusted measures are less than 0.05, the null hypothesis is rejected at the 

0.05 significance level. The proportion of Thai equity fimds that outperformed the 

market benchmark is significantly different from 50 per cent of the total number of 

ftmds. 

Since the null hypothesis for the first stage of the test is rejected and the direction is 

positive, tiie second stage hypothesis, (Ho2.2(a)), is tested. Null hypothesis 2.2(a) is that 

during the expansionary market period, 50 per cent (or fewer) of the total number of 
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Thai equity fimds outperformed the market benchmark (one-tail (right) test). Again, 

/^-values in all four cases are less than 0.05 and Z-values are positive. The null 

hypotiiesis is rejected at the 5 per cent level. During tiie expansionary market period, 

more than 50 per cent of the total number of Thai equity funds outperformed the 

market portfolio. 

(ii) Non risk-adjusted performance measure 

Results from the non risk-adjusted performance measure, rate of retum, show that the 

first stage null hypothesis (H02.2) is rejected at the 5 per cent level. The proportion of 

outperforming fiinds was significantiy different from half of the total number of Thai 

equity fimds during expansionary market environment. 

Since the null hypothesis for the first stage of the test is rejected and the direction is 

positive, the second-stage null hypothesis, Ho2,2(a), is tested that during the 

expansionary market environment, 50 per cent (or less) of the total numbers of Thai 

equity funds outperformed the market benchmark (one-tail (right) test). Table 4.10 

shows that the p-value for rate of retum measure is less than 0.05 and the Z-value is 

positive at 6.11. The hypothesis is rejected at the 0.05 significance level. The majority 

of the Thai equity fiinds in terms of rate of retum outperformed the market portfolio 

during expansionary market environment. This finding is consistent vdth the finding 

of the four major risk-adjusted performance measures that the majority of Thai equity 

ftind outperformed the market during expansionary market period. 
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hi sum, the evidences from both average fimd performance (4.2.1.1) and proportion of 

outperforming funds (4.2.1.2) stiongly indicate that during the expansionary market 

environment Thai equity fiinds achieved superior performance when compared to the 

market benchmark. 

4.2.2 Fund performance in the contractionary market environment 

This section presents the results of the performance of equity fiinds in Thailand during 

the contiactionary market environment, Febmary 1996- December 2000. Hypotheses 

Ho3.i, Ho3.i(a), Ho3.2, and Ho3.2(a) (see 3.1.1) are tested. Fund performance will be 

investigated by considering average performance and the proportion of outperforming 

ftinds. 

4.2.2.1 Average fund performance in the contractionary market environment 

According to 3.5.3, to measure fund performance and market performance by the 

Treynor measure, Sharpe ratio, M^ and rate of retum, a paired (dependent) Mest will 

be employed to compare the means of the paired differences between fimd and market 

performance. Fund performance as measured by Jensen alpha will use a one-sample 

/-test to determine whether tiie mean of Jensen alpha differs from zero. 
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Table 4.13 Thai equity fund performance, contractionary market environment, 
February 1996 - December 2000 

measure 

Treynor 

Sharpe 

Jensen 

M-

Rate of retum 

mean (paired) 

differences'*' 

-1.2424 

-0.0524 

-0.7756 

-0.6941 

0.6608 

std. error 

0.1077 

0.0059 

0.0568 

0.0776 

0.0739 

/-Stat 

-11.5308 

-8.8053 

-13.6635 

-8.9431 

8.9370 

/7-value 

(2-tail) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

p-value 

(1-taiI) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

n 

86 

86 

85(b) 

86 

86 

reject / not reject 

Ho3.I 

rej 

rej 

rej 

rej 

rej 

Ho3.1(«) 

rej 

rej 

rej 

rej 

rej 

Mean difference statistic is reported for the Jensen measure, 
(b) Number of funds as measured by Jensen Alpha is 85 funds (1 fimd is excluded because it falls into the inconclusive region 

when tested for serial correlation (Durbin-Watson statistic)) 
* significant at the 0,01 level 

(i) Risk-adjusted performance measures 

Table 4.13 shows that the mean values of the paired differences between fimd 

performance and the market performance, as measured by the Treynor, Sharpe and M 

measures, are negative (-1.24, - 0.05 and -0.69 respectively). Further, tiie mean fimd 

performance as measured by the Jensen alpha is less than the market (-0.78 < 0). 

Again, two-stage hypotheses are tested. 

Null hypothesis 3.1 (H03.1), tiie first stage hypothesis, is that tiie average performance 

of Thai equity fimds during the contiactionary market period is not different from that 

of the market (two-tail test). This hypothesis (H03.1) is rejected at the 0.05 significance 

level (p-values < 0.05): the performance of Thai equity fimds as measured by risk-

adjusted measures is different from that of the market. 

Since the null hypothesis for the first stage of tiie test is rejected and the direction is 

negative, tiie second stage hypotiiesis, Hos.ua), is tested. Null hypotiiesis 3.1 (a) is tiiat 
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the average performance of Thai equity fiinds during the contiactionary market period 

is not inferior to tiiat of the market (one-tail (left) test). Since/?-values in all four cases 

are less than 0.05 and /-values are negative, the hypothesis is rejected at the 0.05 

significance level: the average performance of Thai equity fiinds during the 

contractionary market period is inferior to the market benchmark^. 

(ii) Non risk-adjusted performance measure 

Results from the non risk-adjusted performance measure, rate of retum, show that the 

null hypothesis 3.1 (H03.1) for the first stage hypothesis is rejected at the 0.05 

significance level. The performance of Thai equity funds as measured by rate of 

retum is significantly different from that of the market. 

Since the null first-stage hypothesis (Ho3,i) is rejected and the direction is positive, the 

second-stage hypothesis, Ho3,i(a), is tested that the average performance of Thai equity 

funds during the contractionary market environment is not above that of the market 

(one-tail (right) test). The /7-values for the /-test associated with the rate of retum is 

lower than 0.05 and /-value is positive at 8.93. The hypotiiesis is rejected (at the 5 per 

cent level). The average performance of Thai equity fimds as measured by rate of 

retum during contiactionary market environment outperformed that of the market. 

In summary, all four risk-adjusted measures reveal that the average performance of 

Thai equity fiinds significantly underperformed relative to the performance of the 

Thai market portfolio during the contractionary market environment, Febmary 1996 -

^ The results of individual fund performances in the contractionay market environment, as measured by the 
Treynor, Sharpe, Jensen, M" and rate of retum measures, are shown in Appendix C 
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December 2000. However, the non risk-adjusted measure reveals that the average 

performance of Thai fimds outperformed the market portfolio. 

The finding of different results from risk-adjusted and non risk-adjusted measures is, 

again, not surprising because they are different measures. The risk-adjusted 

performance measures express fund excess retum per unit of risk while rate of retum 

expresses only a rate of retum (disregarding risk). 

4.2.2.2 Proportion of outperforming funds in the contractionary market 
environment 

Table 4.14 shows the numbers and percentages of outperforming and 

•y 

underperforming fiinds as measured by the Tre3mor, Sharpe, Jensen, M and rate of 

retum measures. For each of the five performance measures the binomial test is used 

to evaluate the proportion of outperforming fiinds. Two-stage hypotheses are tested to 

determine whether half of Thai equity fiinds during the contractionary market 

environment outperformed the market benchmark. If the proportion of funds 

outperforming the market was significantiy different from half, the second stage 

hypothesis will be tested to see whether the majority of fiinds outperformed the 

market benchmark. 
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Table 4.14 Numbers and percentages of outperforming and underperforming funds in 
contractionary market environment, February 1996 - December 2000 

measure 

Treynor 

Sharpe 

Jensen 

M̂  

Rate of return 

outperforming 

funds 

number**' 

6 

8 

6 

8 

73 

% 

6.98 

9.30 

7.05 

9.30 

84.88 

underperforming 

funds 

number 

80 

78 

79 

78 

13 

% 

93.02 

90.07 

92.95 

90,07 

15.12 

Z-stat 

-7.9796 

-7.5483 

-7.9180 

-7.5483 

6.4700 

p-value 

(2-un) 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

p-value 

(l-tail) 

0.0000* 

0.0000* 

0,0000* 

0,0000* 

0.0000* 

reject / 

not reject H, 

Ho3.2 

rej 

rej 

rej 

rej 

rej 

Ho3.2(») 

rej 

rcj 

rej 

rej 

rej 

(a) Number of funds as measured by Treynor, Sharpe, M ,̂ and rate of retum is 86 fiinds. 
Number of fimds as measured by Jensen Alpha is 85 fiinds (one fund is excluded because it fall into the inconclusive region 
when tested for serial correlation (Durbin-Watson statistic)) 

* significant at the 0,01 level 

(i) Risk-adjusted performance measures 

Null hypothesis 3.2 (H03.2), the first stage hypothesis, is that during the contractionary 

market period half of the total number of Thai equity fiinds outperformed the market 

benchmark (two-tail test). Since p-values in all four risk-adjusted measures are less 

than 0.05, the hypothesis is rejected at the 0.05 significance level. The proportion of 

Thai equity fimds that outperformed the market benchmark was not equal to 50 per 

cent of the total number of fiinds. 

Since the null hypothesis for the first stage of the test is rejected and the direction is 

negative, the second stage hypothesis, (Ho3.2(a)), is tested. Null hypotiiesis 3.2(a) is that 

during the contiactionary market environment, 50 per cent (or more) of the total 

number of Thai equity fiinds outperformed the market benchmark (one-tail (left) test). 

Since/?-values in all four cases of risk-adjust measures are less than 0.05 and Z-values 

are negative, the hypothesis is rejected at the 0.05 significance level. During the 

contractionary market environment, tiie majority of the Thai equity fimds in terms of 

risk-adjusted performance measures underperformed the market portfolio. 
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(ii) Non risk-adjusted performance measure 

Results of non risk-adjusted measure (rate of retum) in Table 4.14 show that tiie first 

stage null hypothesis (H03.2) is rejected at the 5 per cent level. The proportion of Thai 

equity fiinds during the contractionary market environment that outperformed the 

market benchmark was significantiy different from half of the total number of funds. 

Since the null hypothesis for the first stage of the test is rejected and the direction is 

positive, the second-stage null hypothesis, Ho3,2(a), is tested that during the 

contractionary market environment, 50 per cent (or less) of the total numbers of Thai 

equity ftmds outperformed the market benchmark (one-tail (right) test). Table 4.14 

shows that the/7-value for the rate of retum measure is less than 0.05 and the Z-value 

is positive at 6.47. The null hypothesis is rejected at the 0.05 significance level. The 

majority of the Thai equity fimds in terms of rate of retum outperformed the market 

portfolio during the contractionary market environment. 

In summary, the four risk-adjusted measures show that the majority of Thai equity 

funds underperformed the market benchmark during the contiactionary market 

environment, Febmary 1996 - December 2000. However, when fiinds were measured 

in terms of rate of return, the majority of the fiinds achieved superior performance 

when compared to the market benchmark. Again, the finding of different results from 

non risk-adjusted and risk-adjusted performance measures is noted. 
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The differential performance in the two sub-periods 

During the expansionary market environment, January 1992- January 1996, tiie 

performance of Thai equity fiinds outperformed the market portfolio. In contrast, 

during the contractionary market environment, Febmary 1996 - December 2000, all 

four risk-adjusted measures indicate that the performance of Thai equity fiinds 

underperformed relative to the market benchmark. The following Table exhibits 

figures of average excess retums, beta and standard deviation of the Thai equity fimds 

and the market portfolio in the two sub-periods. 

Table 4.15 Average excess returns, beta, and standard deviation in the two sub-periods* 

measures of testing 

excess returns (Rp„rm - R^ 

beta (P) 

standard deviation (a, S.D.) 

expansionary market environment 

(January 1992 - January 1996) 

funds 

0.1783 

0.8092 

6.5882 

market portfolio 

-0.3421 

1 

7.3396 

contractionary market environment 

(February 1996 - December 2000) 

funds 

-3.0880 

0.6776 

10.1041 

market portfolio 

-3.4136 

1 

13.3250 

* See Appendix B for more detail on fund performance in the expansionary market environment, and Appendix C 
for fiind performance in the contractionary market environment. 

Table 4.15 shows that the average beta (systematic risk) of all funds in the sample set 

reduced from 0.8092 in the expansionary market period to 0.6776 in the 

contractionary market period. It is possible that fimd managers have different 

attitudes to risk in the different market environments. Since the average beta value in 

the first period is higher than the second period, this indicates that during the 

expansionary market environment, fund mangers had a more aggressive investment 

stiategy than in the contractionary market environment. In other words, when the 

tiemendous volatility of the economic crisis occurred, the fund managers changed 

investment stiategy by reducing fimd's risk by investing in more stable stocks and 

avoiding volatile stocks. 
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Table 4.15 also reports tiiat tiie average standard deviation (total risk) of tiie fimds 

increased from 6.5882 in the expansionary market period to 10.1041 in the 

contiactionary market period. These results indicate tiiat although fimd managers 

attempted to reduce beta (systematic risk) in their portfolios, the S.D. (total risk) of 

those fiinds still increased in the contractionary market period. This seems to be that 

the changing of the market environment (due to the financial crisis) increased the 

volatility of retums. 

A fact that happened to the Thai market during the contiactionary market period is a 

possible explanation on the underperforming of the Thai fiinds, particulariy when the 

ftinds are measured by the risk-adjusted performance measures. The contractionary 

market period covers a period of the bubble burst of the Thai economy. The stock 

market index, the SET Index, declined from 1321.87 points in January 1996 to 269.19 

points in December 2000. As reported by the Association of Investment Management 

Companies (AIMC 1999), during the economic crisis, investors sold stocks in their 

portfolios at any price, especially foreign investors. Capital flowed out of the country. 

Liquidity was tight and interest rates increased. 56 finance companies, nearly half of 

the finance companies in Thailand, were ordered to suspend operations. Mutual fund 

holders were shocked and heavy redemption occurred. The redemption of mutual 

ftinds caused tiemendous effects on the NAV of all Thai funds. All fimds' NAV fell 

during the period. In addition. Table 4.15 shows that the average excess retums of 

ftinds gained a negative equity premium in the contractionary market period, 

indicating that fund retum rates are lower than commercial bank deposit rates (it is a 

proxy of the risk-free rates in this study). This finding implies that the investors who 
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held risk-free assets during the contiactionary market period gained higher retums 

than investors who subscribed to equity funds. 

Thailand is an emerging market and the capital market relatively under-developed. So 

long as the Thai capital market is not strong enough (which will effect the behaviour 

of equity market and therefore, the performance of equity funds), the differential fimd 

performance in a rising and falling market may repeat in the fiiture. In addition, if the 

regulators including the SEC and the central bank do not sufficiently revise their 

supervisory roles to match the increasing riskiness that such a system currently 

demonstiates, it would be difficult for the Thai equity fimd industry to grow and to 

have a significant role in the progress and development of the Thai economy. 

The differential performance results in the contractionary market environment 
when funds were measured by risk-adjusted and non-risk performance measures 

As reported earlier, during the contractionary market environment, all four risk-

adjusted measures reveal that the performance of Thai equity fiinds significantiy 

underperformed relative to the performance of the Thai market portfolio. However, 

when fiinds were measured in terms of rate of retum, the non risk-adjusted measure, 

the performance of Thai fiinds outperformed the market portfolio. 

The finding of different results from risk-adjusted and non risk-adjusted measures is 

not surprising because they are different measures. The risk-adjusted performance 

measures excess fimd retum per unit of risk while rate of retum expresses only a rate 

of retum (disregarding risk). 
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As stated by Modigliani and Modigliani (1997, p.45), 'total retum is an incomplete 

measure of the performance of a portfolio because it ignores risk. It is well known 

that investors can increase expected retums simply by accepting a greater level of 

risk, or uncertainty in the range of possible outcomes, implying a greater chance of 

loss'. This implies that consideration of fund perfonnance information measured only 

by the rate of return may lead to an overstatement (or understatement, depending on 

the degree of risk that occurs in a fund) of fund performance. 

The underlying idea of the risk-adjusted performance measures is that before 

comparing fund performance with market portfolio performance, the excess retums of 

the fimd and the market portfolio should be adjusted to be in at a same risk level. This 

means that excess retum of fund (and market portfolio) should be divided by its risk 

involved. Then the performance of a fund can be compared directly with the 

performance of the market portfolio. 

To illustrate, as an example. Table 4.16 presents statistical values (excess retum, beta, 

and standard deviation), rate of retums (% per month), and the performance of the 

four risk-adjusted performance measures of the RKF3 fiind and the Thai market 

portfolio during the contractionary market period, Febmary 1996- December 2000. 
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Table 4.16 An example statistical values and the performances of the RKF3 fund compared 
to the Thai market portfolio during the contractionary marltet environment, 
February 1996 - December 2000* 

measures 

rateof returns 

excess returns (Rporm- R^ 

beta (P) 

standard deviation (cr, S.D.j 

Treynor measure* 

Sharpe ratio^ 

Jensen alpha^ 

M̂  measure' 

RKF3 fund 

-2.6218 

-2.8437 

0.5608 

8.650! 

(-2.8437 7 0.5608) =-5.0710 

(-2.8437/8.650!) = -0.3287 

-0.9548 

-3.7698 

market portfolio 

-3.6129 

-3.3661 

! 

13.2868 

(-3.366! / !) = -3.3661 

(-3.3661/13.2868) = -0.2533 

0 

-2.7679 

performance 

outperform 

-

-

-

underperform 

underperform 

underperform 

underperform 

• These results are drawn from Appendix C, reports detail of fund performance in the contractionary market 
environment, February 1996 - December 2000, 

Table 4.16 shows that when funds was measured in terms of rate of return (ignoring 

risk), the RKF3 fund outperformed the market portfolio (-2.6218 > -3.6129). The 

excess retum of the fund is also higher than the market portfolio (-2.8437 > -3.3661). 

If tiie fimd holders ignore risk in the fund, these results seem to show a better 

perfonnance of the fund than the market. 

Based on the idea of the risk-adjusted performance measures, comparing fund 

performance with market portfolio performance, the excess retums of the fund and the 

market portfolio should be adjusted to be at tiie same risk level. Therefore, the excess 

returns in Table 4.16 were divided by beta (in terms of the Treynor measure), and by 

S.D. (in temis of the Sharpe ratio and M^ measure). Refemng to the Treynor row in 

Table 4.16 as an example, the Treynor value of the fiind is calculated by [(-2.8437)/ 

(0.5608)] = -5.0710, and the Treynor value of the market portfolio is computed by 

The Treynor value is given by [(Rp - Rj) / y 
' The Sharpe value is given by [(Rp - Rj) / (jp] 
' The Jensen alpha (aj)\s given by Rj, - Rf, = Uj + Pj [ R„, - Rf,] + ej, 
' The M^ value is given by [( Rp - R^ (o^ /CT^]+ Rf 
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computed by [(-3.3661) / (1)] = -3.3661. After adjusting tiie fimd and tiie market 

portfolio performances to be at tiie same level of risk, tiie results shows tiiat tiie RKF3 

fimd underperformed the market portfolio, (-5.0710 < -3.3661). 

Again, since the risk-adjusted performance measures express fund excess retum per 

unit of risk while rate of retum ignores risk, the finding of different results from risk-

adjusted and non risk-adjusted measures is possible and is not surprising due to 

different measurements. 

4.2.3. Summary of fund performance in t>vo market environments 

During the expansionary market environment, both risk-adjusted and non risk-

adjusted performance measures indicate that the performance of Thai equity fimds, on 

average, achieved superior performance when compared to the market portfolio. In 

addition, the finding on the proportion of outperforming fiinds indicates that the 

majority of fimds outperformed the market. Based on this sample evidence, the 

overall performance of Thai equity fimds during the expansionary market 

environment was superior to the market portfolio. 

In contiast, during the contiactionary market environment, all four risk-adjusted 

measures indicate that the performance of Thai equity fiinds, on average, was inferior 

to that of the market and the majority of fiinds underperformed relative to the market 

benchmark. However, when fimds were measured in terms of the non risk-adjusted 

performance measure (rate of retum), average performance was superior to the market 

benchmark; and the majority of the funds also outperformed the market portfolio. 
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43 INVESTMENT PERFORMANCE AND RISK 

Theoretically, it would be expected that the Treynor, Sharpe and Jensen risk-adjusted 

performance measures would be independent of the corresponding measures of risk 

(Friend and Blume 1970) because they are risk-adjusted measures (Reilly and Brown 

2000). This expectation would also include M"̂ , a recent risk-adjusted performance 

measure. A positive relationship would indicate a bias in a positive direction while 

negative relationship would indicate a bias in a negative direction (Klemkosky 1973). 

In this section, the linear relationship between the four major risk-adjusted 

performance and relevant risk measures is tested. Null hypothesis 4.1(Ho4.i) is tested 

for the relationship between Treynor performance and beta (systematic risk), 

hypothesis 4.2 (H04.2) ft)r Sharpe performance and S.D. (total risk), hypothesis 4.3 

(H04.3) for Jensen performance and beta (systematic risk) and hypothesis 4.4 (H04.4) ft)r 

M performance and S.D. (total risk). 

The linear relationship between non risk-adjusted performance (rate of retum) and 

systematic risk as well as total risk are also tested. Null hypothesis 4.5 (H04.5) is tested 

for the relationship between rate of retum and beta and hypothesis 4.6 (Ho4,6) is tested 

for the relationship between rate of retum and S.D. The expectation is that rate of 

retum and both risk measures are related. 
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43.1 Treynor performance and beta 

The linear relationship between fimd investment performance in terms of the Treynor 

measure and fiind risk is tested. The Pearson correlation coefficient analysis is tested 

to determine whether investment performance is correlated with fiind risk. This 

coefficient value also provides a degree of association. In addition, the linear 

regression analysis is tested to determine how the fund risk (independent variable) is 

related to the investment performance (dependent variable). Summary statistics on the 

relationship of Treynor performance and systematic risk (beta) are presented in the 

following table. 

Table 4.17 Relationship between Treynor performance and systematic risk: 1992-2000 

measure 

Pearson correlation (p) 

Regression (B) 

coefficient 

0.1948 

2.0807 

t-stat 

1.8201 

1.8201 

p-value. 
(2-taU) 

0.0723 

0.0723 

reject/not 
reject HM, 

not rej 

not rej 

n = 86 funds 

Null hypothesis 4.1 (H04.1) is that there is no relationship between the Treynor index 

performance and beta. Table 4.17 shows that the Pearson correlation coefficient is 

0.19 and tiie regression coefficient is 2.08. The value of the test statistic is t = 1.82, 

which has a /7-value of 0.07. Since the />-value is higher than 0.05 (the 5 per cent 

significance level), the null hypothesis is not rejected by both Pearson cortelation 

analysis and regression analysis. This indicates that there is no relationship between 

the Treynor performance and beta, a measure of systematic risk. Figure 4.2 presents a 

scatter diagram of the Treynor performance on systematic risk. 
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Figure 4.2 Scatter diagram of Treynor's performance measure on systematic risk: 1992-2000 

4.3.2 Sharpe performance and S.D. 

The relationship between fimd investment performance and risk is tested further for 

any relationship between the Sharpe ratio performance and its risk measurement 

(S.D.). Again, the Pearson correlation coefficient analysis is calculated to determine 

whether investment performance is cortelated with fimd risk and linear regression 

analysis is tested to determine how the fund risk (independent variable) is related to 

the investment performance (dependent variable). Summary statistics on the 

relationship of Sharpe performance and total risk (S.D.) are presented as follows. 

Table 4.18 Relationship between Sharpe performance and total risk: 1992-2000 

measure 

Pearson correlation (p) 

Regression (B) 

coefficient 

0.2497 

0.0169 

t-stat 

2.3631 

2.3631 

p-value. 
(2-tail) 

0.0204* 

0.0204* 

reject/not 
reject H04.2 

rej 

rej 

' significant at the 0,05 level 
n = 86 funds 

Null hypothesis 4.2 (H04 2) is that there is no relationship between the Sharpe ratio 

performance and S.D. Table 4.18 shows that the Pearson cortelation coefficient is 
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positive (0.2497), the value of the test statistic is / = 2.36, which has ap-value of 0.02. 

The null hypothesis is rejected at the 5 per cent significance level. This indicates that 

there is a significant relationship between the Sharpe performance and total risk. 

However, the Pearson coefficient value, a degree of association, is relatively low at 

0.2497. This means that there is a slight positive relationship between the Shaipe 

performance and total risk. Figure 4.3 presents a scatter diagram of tiie Sharpe 

performance and total risk. 

Figure 4.3 Scatter diagram of Sharpe's performance measure on total risk: 1992-2000 
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Results from the linear regression analysis indicate that the slope coefficient (B) is 

0.0169, the value of the test statistic is / = 2.36, which has a p-value of 0.02. The null 

hypothesis 4.2 is rejected at the 5 per cent significance level. This indicates that the 

fimd risk (independent variable) is related to the investment performance (dependent 

variable). 

Theoretically, it would be expected that the risk-adjusted performance measure would 

be independent of the measure of risk (Friend and Blume 1970). The result of positive 

relationship between the Sharpe performance and S.D. indicates that the Sharpe 
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measure is biased in a positive direction when employed to measure Thai equity fimd 

performance. The finding suggests that the performance is an increasing fimction of 

tiie total risk, namely, the Sharpe performance of high-risk fimds exhibits higher 

performance than the comparable performance of low-risk fiinds. This bias may lead 

to an overstated performance measurement if any fimd in the sample set is a high-risk 

fund. 

This finding can be explained by the fimd performance results in section 4.1.4. When 

funds were measured by the Sharpe ratio, the results showed that, during 1992-2000, 

33 out of the 86 fiinds outperformed the market portfolio. However, both the Treynor 

and Jensen measures reported a lower number of outperforming funds, 18 fimds in 

total. This seems to be that the bias effects on the performance results generated by 

this study. The extent of bias found in this study is recognized and remains an issue 

for resolution in fiirther research. In addition, the finding on positive bias between the 

Sharpe performance and its risk measure (S.D.) is consistent with the results obtained 

by Klemkosky (1973). 

4.33 Jensen performance and beta 

The relationship between fiind investment performance and risk is tested fiirther for 

any relationship between the Jensen alpha performance and its risk measurement 

(beta). Again the Pearson correlation coefficient and linear regression analysis are 

tested. Summary statistics on the relationship of fiind performance and systematic risk 

are presented in Table 4.19 as follows. 
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Table 4.19 Relationship between Jensen alpha performance and systematic risk: 1992-2000 

Measures of testing 

Pearson correlation (p) 

Regression (B) 

coefficients 

0.0423 

0.2141 

t-stat 

0.3884 

0.3884 

p-value. 
(2-tail) 

0.6987 

0.6987 

reject/not 
reject H04 3 

not rej 

not rej 

n = 86 funds 

Null hypothesis 4.3 (H04.3) is that there is no relationship between the Jensen alpha 

performance and beta. Table 4.19 shows that the Pearson correlation coefficient is 

0.0423 and the regression coefficient is 0.2141. The value of the test statistic is / = 

0.3884, which has a j9-value of 0.6987. Since thej^-value is higher than 0.05 (the 5 per 

cent significance level), the null hypothesis is not rejected by both Pearson correlation 

analysis and regression analysis. This indicates that there is no relationship between 

the Jensen alpha performance and beta, a measure of systematic risk. Figure 4.4 

presents a scatter diagram of the Jensen alpha performance on the systematic risk. 

Figure 4.4 Scatter diagram of Jensen's performance measure on systematic risk: 1992-2000 
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43.4 M^ performance and S.D. 

The relationship between fimd investment performance and risk is tested fiirther for 

any relationship between the M^ performance and its risk measurement (S.D.). Again, 

the Pearson correlation coefficient analysis and linear regression analysis are tested. 

Summary statistics on the relationship of fimd performance and total risk are 

presented as follows. 

Table 4.20 Relationship between M^ performance and total risk: 1992-2000 

measure 

Pearson correlation (p) 

Regression (B) 

coefficient 

0.1458 

0.1193 

t-stat 

1.3504 

1.3504 

p-value, 
(2-tail) 

0.1805 

0.1805 

reject/not 
reject H„.,j 

not rej 

not rej 

n = 86 funds 

Null hypothesis 4.4 (H04.4) is that there is no relationship between the M performance 

and S.D. Table 4.20 shows that the Pearson correlation coefficient is 0.1458 and the 

regression coefficient is 0.1193. The value of the test statistic is t = 1.3504, which has 

a p-value of 0.1805. Since the p-value is higher than 0.05 (the 5 per cent significance 

level), the null hypothesis is not rejected by both Pearson correlation analysis and 

regression analysis. This indicates that there is no relationship between the M 

performance and S.D., a measure of total risk. Figure 4.5 presents a scatter diagram of 

the M^ performance on the total risk. 
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Figure 4.5 Scatter diagram of M '̂s performance measure on total risk: 1992-2000 
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4.3.5 Non risk-adjusted performance and risks 

The relationship between non risk-adjusted performance (rate of return) and both beta 

(systematic risk) and S.D. (total risk) are tested in this section. Again, the Pearson 

cortelation coefficient analysis and linear regression analysis are utilised to test the 

relationship. The expectation is that rate of retum should be an increasing fimction of 

risk measurements. Summary statistics on the relationships for fimd performance and 

both risks are presented in the following table. 

Table 4.21 Relationship between non risk-adjusted performance and risks: 1992-2000 

measure 

Panel A: rate of return and beta 

Pearson correlation (p) 

Regression (B) 

Panel B: rate of return andS.D. 

Pearson correlation (p) 

Regression (B) 

coefficient 

-0.3193 

-2.5288 

-0.2667 

-0.1771 

t-stat 

-3.0879 

-3.0879 

-2.5366 

-2.5366 

p-value 
(2-tail) 

Q.QQTl* 

0.0027* 

0.0130* 

0.0130* 

reject/not reject 
null hypothesis 

Ho4.5 

rej 

rej 

Ho4.6 

rej 

rej 

* significant at the 0.05 level 
n = 86 funds 
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4.3.5.1 Non risk-adjusted performance and beta 

Results of statistical testing for a relationship between non risk-adjusted performance 

and systematic risk (beta) are presented in Table 4.21 (Panel A). The null hypotiiesis 

4.5 (Ho4,5) is that there is no relationship between the rate of retum and beta. Results 

show that the Pearson cortelation coefficient is negative (-0.3193), the value of the 

test statistic is ^ = -3.0879, which has a p-value of 0.0027. The null hypothesis is 

rejected at the 5 per cent significance level. This indicates that there is a significant 

negative relationship between the rate of retum performance and systematic risk. 

However, the Pearson coefficient value, a degree of association, is relatively low at 

-0.3193. This means that there is a small mverse relationship between the rate of 

retum performance and systematic risk. The results for the rate of retum performance 

and systematic risk are also contained in Figure 4.6. 

Figure 4.6 Scatter diagram of rate of return on systematic risk: 1992-2000 
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Results from the linear regression analysis indicate that the slope coefficient (B) is 

-2.5288, the value of tiie test statistic is t = -3.0879, which has a p-value of 0.0027. 

The null hypotiiesis 4.5 (Ho4,5) is rejected at the 5 per cent significant level. This 
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indicates that the systematic risk (independent variable) has a negative relationship 

with the investment performance (dependent variable), namely, the rate of retum 

performance is an inverse fimction of systematic risk. Based on the evidence from 

botii Pearson and regression analyses, these findings indicate that lower risk fimds 

appeared to get a higher rate of retum than higher risk fiinds. 

A possible reason for the inverse relationship between rate of retum and beta may be, 

as explained by Robson (1986), when the retum on market portfolio is less than the 

retum on the risk free rate, a negative relationship between risk and retum of fiinds 

would be expected. In the case of the Thai market portfolio, it was found that during 

1992-2000 the retum on the market portfolio was less than the retum on the risk-free 

rate. This can be explained by the value of excess retum on the market portfolio 

(Rm - Rf), which is the value of Treynor market in Table 4.3, that all the values are 

negative. Therefore, the finding of an inverse relationship between rate of retum and 

beta in this section is not a surprising result. 

4.3.5.2 Non risk-adjusted performance and S.D. 

Results of statistical testing for a relationship between non risk-adjusted performance 

(rate of retiim) and total risk (S.D.) are presented in Table 4.21 (Panel B). The null 

hypothesis 4.6 (Ho4.6) is that there is no relationship between rate of retiim and S.D. 

Results report that the Pearson cortelation coefficient is negative (-0.2667), the value 

of the test statistic is / = -2.5366, which has a p-value of 0.0130. The null hypothesis 

is rejected at the 5 per cent significance level. This indicates that there is a significant 

negative relationship between the rate of retum performance and total risk. However, 
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tiie Pearson coefficient value is relatively low at -0.2667. This means that there is a 

small inverse relationship between the rate of retiim perfonnance and total risk. 

Figure 4.7 presents a scatter diagram of the rate of retum performance on total risk. 

Figure 4.7 Scatter diagram of rate of return on total risk: 1992-2000 
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Results from the linear regression analysis indicate that the slope coefficient (B) is 

-0.1771, the value of the test statistic is ^ = -2.5366, which has a p-value of 0.0130. 

The null hypothesis 4.6 (H04.6) is rejected at the 5 per cent significance level. This 

indicates that the fund risk (independent variable) is related to the investment 

performance (dependent variable), namely, the rate of return performance is an 

inverse fimction of total risk. Based on the evidence from both Pearson and regression 

analyses, these findings indicate that during 1992-2000 lower risk fiinds appeared to 

get a higher rate of retum than higher risk fimds. 
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43.6 Summary on investment performance and risk 

This section (4.3) has sought to determine, whether or not tiie investinent perfonnance 

of Thai equity fiinds during 1992-2000 is related to fimd risk. For the risk-adjusted 

perfonnance measures, theoretically, it was expected that the risk-adjusted 

performance measures should be independent of the risk measure (Friend and Blume 

1970). A positive relationship would indicate a bias in a positive direction while 

negative relationship would indicate a bias in a negative direction (Klemkosky 1973). 

The relationships were tested between the four major risk-adjusted performances and 

their risk measures. In addition, the relationships between rate of retum and both risk 

measures (beta and S.D.) were also tested. In this case, it was expected that rate of 

retum and risk measures would be positively related. Results however show that the 

relationship between fimd investment performance and risk varies inconsistently 

across the different fiind measurement techniques as follows. 

There was no relationship between Treynor risk-adjusted measure and beta 

(systematic risk), Jensen performance and beta (systematic risk), and M^ performance 

and S.D. (total risk). These results indicate that these measures have no bias in the 

relationship between fund performance and relative risk measures when employed to 

measure Thai equity fund perfonnance. However, there was a slight positive 

relationship between Sharpe investment performance and S.D. (total risk), indicating 

that the Sharpe measure is biased in a positive direction when employed to measure 

Thai equity fiind performance. The bias would lead to an overstatement in fiind 

performance if any fimds in the sample contain high-risk securities in the portfolio. 
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The finding of no discernible relationship between tiie Treynor performance and beta, 

Jensen performance and beta as well as M^ performance and S.D. is accordance with 

Friend and Blume (1970) who stated that tiie risk-adjusted measures should be 

independent of the risk measure. 

In addition, it was expected that rate of retum and risk measure would be significantly 

related. The relationship between retum and both risk measures, beta and S.D., reveals 

a significant slight inverse relationship. Based on this evidence, this finding indicates 

that during 1992-2000 lower risk fiinds appeared to get a higher rate of retum than 

higher risk funds. However, this could be a function of the time period of this study. 

According to Robson (1986), an inverse relationship was expected for risk and retum 

when market portfolio retum was less than retums on the risk free rate. This finding is 

in accordance with Robson's statement. 

4.4 RELATIONSHIP BETWEEN RISK-ADJUSTED PERFORMANCE 
MEASURES 

This section examines the relationship among the four risk-adjusted measures, 

Treynor, Sharpe, Jensen alpha and M^. It is essentially to see whether the performance 

of Thai equity fiinds during 1992-2000 is independent of which of Treynor, Sharpe, 

Jensen or M^ measures is used to measure performance. The correlation among the 

four different measures is ascertained. The work of this section is to test the fifth null 

hypotiiesis (Hos): that the Treynor, Sharpe, Jensen and M^ performance measures are 

not significantly related. 
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Pearson's correlation coefficient is utihsed to measure tiie stiengtii of any linear 

relationship between each pair of fiind performance results as measured by the four 

risk-adjusted measures; i.e., between Treynor and Sharpe, Sharpe and Jensen, and 

Jensen and M , and M and Treynor. 

Table 4.22 contains the matrix of correlation coefficients for fiind performance, and 

associated probabilities (two-tail). Since all probabilities are less than 0.01, the null 

hypothesis is rejected. The performance of Thai equity fimds as measured by the 

Treynor, Sharpe , Jensen and M measures are significantly correlated. 

Table 4.22 Correlation between fund performance measures 

Treynor measure 

Sharpe Ratio 

Jensen Alpha 

M̂  

Pearson Coirelation 

Sig. (2-taiied) 

N 

Pearson Correlation 

Sig. (2-tailed) 

N 

Pearson Correlation 

Sig. (2-tailed) 

N 

Pearson Correlation 

Sig. (2-tailed) 

N 

Treynor measure 

1 

-

86 

0.9668* 

0.0000 

86 

0.8599* 

0.0000 

86 

0.9879* 

0.0000 

86 

Sharpe Ratio 

0.9668* 

0.0000 

86 

1 

-

86 

0.8255* 

0.0000 

86 

0.9770* 

0.0000 

86 

Jensen Alpha 

0.8599* 

0.0000 

86 

0.8255* 

0.0000 

86 

1 

-

86 

0.8648* 

0.0000 

86 

M^ 

0.9879* 

0.0000 

86 

0.9770* 

0.0000 

86 

0.8648* 

-

86 

1 

-

86 

* significant at the 0.01 level 

The range of the Pearson coefficient is 0.8255 - 0.9879. All coefficients are 

significant at the 1 per cent level. This indicates that a significant positive relationship 

exists between the four major risk-adjusted measures. Thus, the high and statistically 

significant correlations found among the four major risk-adjusted performance 

measures indicate that they provide fimd performance results in the same direction. 

However, even though the results provide high positive cortelation, the correlation is 
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not perfect. For the purpose of gaining insight into fimd performance, it is best to 

consider these measures collectively because they provide different insights regarding 

the performance of fimds. The different insights are: (1) The Treynor measure 

provides results on fimd's excess retum per unit of systematic risk; (2) the Sharpe 

measure generates results on fimd's excess retum per unit of total risk; (3) the Jensen 

Alpha's result measures on how much of the rate of retum on mutual fiind is 

attributable to the fimd manager's ability to derive above average retums adjusted for 

systematic risk; and (4) for the investors who not intimately familiar with regression 

analysis and the modem theory of finance, the M" is intuitively clear and easier (than 

the first three measures) to identify the best portfolio, the portfolio that has the highest 

retum for any level of risk. The M" is also applicable to any classification of 

portfolios. 

4.5 SUMMARY 

hi this chapter, empirical results arising from the testing of hypotheses relevant to 

research questions one, two, three, four and five have been presented. The results can 

be summarized as follows. 

The first research question is whether the performance of Thai equity fiinds existing 

during the period 1992-2000 is different from the performance of the Thai market 

portfolio. Fund performance, as measured by the Treynor, Sharpe, Jensen and M 

measures, stiongly indicate that first, the average performance of Thai equity fiinds 

existing during 1992-2000 was inferior to the market portfolio; and second, tiie 

majority of fimds existing during this period underperformed the market benchmark. 
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However, when fimds were measured in terms of tiie rate of retiim, tiie performance 

of Thai equity fimds in average was superior to tiiat of the market and the majority of 

die fimds also outperformed the retum of the market benchmark, hi addition, an 

examination of annual performance of Thai equity fiinds from 1992 to 2000 reported 

that when fiinds were measured in terms of risk-adjusted performance measures, the 

average performance of the fimds outperformed the market portfolio for 7 years, 

excepting the years 1998 and 1999. 

The second research question is whether the performance of Thai equity funds 

existing during the expansionary market environment, January 1992- January 1996, is 

different from the performance of the Thai market portfolio. Both risk-adjusted and 

non risk-adjusted performance measures stiongly indicate that the average 

performance of Thai equity fimds existing during the expansionary market 

environment was superior to the market portfolio. Moreover, the majority of fimds 

outperformed the market benchmark. These results lead to the conclusion that the 

overall performance of Thai equity fiinds during the expansionary market 

environment was superior when compared to the market portfolio. 

The tiiird research question is whether the performance of Thai equity fimds existing 

during the contractionary market environment, Febmary 1996 - December 2000, is 

different from tiie performance of tiie Thai market portfolio. In contiast to tiie results 

for the expansionary market environment, all four risk-adjusted measures indicate tiiat 

during tiie contractionary market environment, the average performance of Thai 

equity fiinds was inferior to that of the market; and that the majority of fiinds 

underperformed the market benchmark. However, when fiinds were measured in 
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tenns of tiie rate of retiim, unadjusted for risk, tiie performance of Thai equity fimds 

on average outperformed the market portfolio and the majority of the fimds were also 

superior to the retums of the market benchmark. 

The fourth research question is whether the performance of fiinds related to relevant 

risk measures. Theoretically, it would be expected that the risk-adjusted performance 

measures would be independent of the risk measures. Results indicate that there 

appeared to be no discemible relationship between the Treynor measure and beta 

(systematic risk), Jensen performance and beta as well as M"̂  and S.D. (total risk). 

However, there was a slight positive relationship between Sharpe investment 

performance and S.D. (total risk), indicating a bias in positive direction. For a 

relationship between rate of retum and risk, it was expected that rate of retum and risk 

measure would be significantly related. Results reveal a significant slight inverse 

relationship between rate of retum and both risk measures, beta and S.D., indicating 

that during 1992-2000 lower risk fimds appeared to get a higher rate of retum than 

higher risk fiinds. 

The fifth research question is whether the performance of fimds depends upon which 

of the four risk-adjusted measures is used to measure performance. Since the evidence 

indicates the existence of a significant positive relationship between the four major 

risk-adjusted measures, then any one measure is sufficient to examine fund 

performance. However, altiiough the results provide high positive correlation, the 

correlation is not perfect. For the purpose of gaining insight into fimd performance, all 

four measures may be considered because they provide differing insights regarding 

the performance of fiinds. 
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Chapter 5 

THE PERSISTENCE OF EQUITY FUND PERFORMANCE 

The aim of this chapter is to examine the persistence of fiind performance and explore 

the optimal past performance information set for equity fiinds in Thailand. This 

chapter presents results of hypothesis tests and consists of five sections. First 

regression analysis and testing for optimal past performance; second. Spearman rank 

correlation coefficient analysis; third, quartile comparisons; fourth, contingency table 

analysis; and fifth, a summary of findings. A comparative exploration between the 

results of this research and the extant empirical findings will be follow in the next 

chapter (6.1.4). 

As stated in 3.1.2, the second major objective of this thesis is to examine the 

persistence of equity fiind performance by investigating the relationship between past 

and future performance, and exploring any optimal past performance information set 

for equity fiinds in Thailand. The relevant research questions are research questions 6 

and 7. The null hypotheses associated with the research questions are Ho6 (6.1-6.4) and 

Ho7(see 3.5.6 for detail). 

It is important to note that persistence can only be tested with a sample that includes 

fiinds that have existed in both prior and subsequent periods. The sample 

characteristics in this study must necessarily be influenced by survivorship bias, hi 
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addition, interpretations of the following performance persistence results warrant 

caution due to the dependent nature of the data. 

5.1 REGRESSION ANALYSIS 

This section, which tests hypotheses H06.1 and H07, examines persistence of fiind 

performance and optimal past performance (if any) by means of regression analysis. 

Results of testing null hypothesis 6.1 are reported in 5.1.1 and results of testing null 

hypothesis 7 are reported in 5.1.2. A summary of findings is reported in 5.1.3. 

5.1.1 Regression analysis for persistence of fund performance 

As stated in 3.5.6, the cross-sectional regression is computed to test the null 

hypothesis 6.1 (H06.1) of no significant relationship between the abnormal retum in a 

subsequent period and the abnormal retum in the series of prior periods. The existence 

of a relationship between prior and subsequent period performance is inferred when 

ttie estimated coefficient (^A) in equation (3-11) is significantiy positive. This 

relationship provides confirmation of the information content of prior period 

performance. 
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Table 5.1 Regression-based test of persistence in equity fund performance, 
between a prior period and subsequent period 1999-2000 

prior period 

7-year (92-98) 

6-year(93-98) 

5-year(94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

intercept 

«/.* 

-0.8487 

-0.7384 

-0.1932 

-0.2122 

-0.2327 

-0.2913 

slope 

0* 

0.3633 

0.2165 

0.9823 

0.8259 

0.6342 

0.6103 

r-stat 

0.2730 

0.3464 

4.5833 

4.5444 

4.5307 

5.3875 

sig. 

0.7983 

0.7351 

0.0000* 

0.0000* 

0.0000* 

0.0000* 

le 

0.0183 

0.0099 

0.3443 

0.2469 

0.2268 

0.2873 

number 

of funds 

6 

14 

42 

65 

72 

74 

reject/ not 

reject H«t., 

not rej 

not rej 

rej 

rej 

rej 

rej 

* significant at the 0.01 level 

Table 5.1 presents the results of cross-sectional regression of subsequent period 

(1999-00) abnormal retums indicated by Jensen alpha on prior period abnormal 

retums for each of the prior periods. The table shows a positive significant coefficient 

(^k) in the subsequent period (1999-2000) for prior periods of two years (1997-98), 

three years (1996-80), four years (1995-98), and five years (1994-98); which provides 

support for the existence of performance persistence with two-year to five-year prior 

periods. However, the coefficients (^0 with six year (1993-98) and seven year (1992-

98) prior periods are not statistically significant. Accordingly, H06.1 is rejected at the 5 

per cent level when testing for the relationship between subsequent period and two-

year to five-year prior periods. However, H06.1 carmot be rejected when testing for tiie 

relationship between subsequent period and six-year as well as seven-year prior 

periods, which indicates that there is no relationship between subsequent period 

performance and six-year as well as seven-year prior period performance. 
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5.1.2 Test for optimal past performance information 

If the null hypotiiesis of prior period and subsequent period perfonnance 

independence (H06.1) is rejected, it is interesting to examine whetiier, ceteris paribus, 

longer-temi past performance contains more infomiation related to fiitiire 

performance than does short-term past performance. This can be tested for by 

checking for any pattem of explanatory power (R^) in the regressions. A pattem of 

increasing R values as the past performance period increases would indicate tiiat the 

length of the past performance period is important. If persistence in performance were 

verified, then higher R values for longer past periods would indicate greater longer-

temi persistence (Hallahan 1999). (In 3.5.7 are considered the possibilities that R^ 

may decrease or remain constant). The seventh null hypothesis (Ho?) is tested to see 

whether the information content of prior period performance varies with the length of 

the period of prior performance. The null hypothesis (Ho?) is that there is no pattem of 

persistency in R^ values. 

As reported in 5.1.1, persistence of fimd performance was found between subsequent 

period (1999-00) and prior periods of two-year (1997-98) to five-year periods (1994-

98). The examination as to whether longer-term past performance contains more 

information related to fiiture performance than does short-term past performance can 

be tested for the two-year to five-year prior periods. 

As reported in Table 5.1, although the coefficients (̂ jt) of two-year to five-year prior 

periods are statistically significant, R^ values do not increase in value as the length of 

the prior period increases. Fluctuating R^ values supports the seventh hypothesis (Ho?) 

that there is no pattem of persistency in R^ values. This can be interpreted to mean 
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that increasing the lengtii of the past performance period will not lead to a monotonic 

increase in information content of past period performance. 

The R^ value of the equation 3-11 can be used to indicate the percentage of the 

variation of the a,. 99.̂ ; (dependent variable) that is explained by the Ofk (independent 

variable), namely, the percentage of the variation in the subsequent period 

performance (1999-2000) is explained by the prior period performance (period k). 

Since the high value of R^ is a good fit of regression line (Pindyck and Rubinfeld 

1998), the higher value of the explanatory power (R^) would indicate the greater past 

performance information. 

Table 5.1 reports that the highest R^ value (0.3443) is for tiie five-year prior period. 

This indicates that 34.43 % of the variation in the subsequent period performance is 

explained by the performance of the five-year prior period (1994-1998). Based on this 

sample evidence and time frame of this study, the optimal past performance period to 

be used as a guide to fiiture performance appears to be the five-year prior period. 

Why there should performance five years earlier (1994-1998) be a better predictor of 

subsequent performance (1999-2000) than a period only two years earlier (1997-

1998)? Based on the time frame of this stiidy, a possible explanation may be related 

to tiie events in the Thai equity market during tiie period which is known as the 1997 

economic crisis. During the two-year prior period (1997-1998), the Thai equity 

market faced the impacts of the "bubble burst". The SET Index fell from 803.13 

points at the beginning of 1997 to 355.81 points at tiie end of 1998. As noted by the 

AIMC (1999), investors sold stocks at any price, especially foreign investors. Capital 
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flowed out of tiie countiy. Mutiial fimd holders were shocked, and followed by heavy 

redemption. Therefore, fiind performance during that period was subjected to 

substantial volatility. Compared to tiie subsequent period (1999-2000), altiiough no 

sign of economic recovery and the NAV of most fimds were still low, investors had 

more understanding in the situation and redemption reduced. This means that the 

volatility of the subsequent period was not as heavy as in 1997-1998. Therefore, using 

average performance on the five-year prior period, covers both pre and post crisis 

periods, may better predict fimd performance than the two-year period of substantial 

volatility. The results therefore may be a consequence of the period of smdy chosen. 

5.2 SPEARMAN RANK CORRELATION COEFFICIENT ANALYSIS 

To investigate fiirther the value of persistence of fund performance, the Speaman rank 

correlation coefficient (rs) is computed, to test null hypothesis 6.2 (H06.2): there is no 

significant relationship between the ranking of fund performances in prior periods and 

a subsequent period. 

The results indicate significant cortelation of fimd performance ranking in risk-

adjusted performance when measured between the subsequent period (1999-00) and 

the two-year (1997-98) to five-year (1994-98) prior periods, but not in six-year (1993-

98) and seven-year (1992-98) prior periods. Witii results ranked by the four major 

risk-adjusted measures, hypotiiesis 6.2 (H06.2) is rejected at tiie 0.05 significance level 

when testing ranking relationship between subsequent period and two-year to five-

year prior periods. With results ranked by non risk-adjusted measure (raw retums), 

hypothesis 6.2 (H06.2) is rejected at the 0.05 significance level when testing the 
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ranking relationship between a subsequent period and two-year to four-year prior 

periods, and the hypothesis is rejected at the 0.10 significance level when testing tiie 

ranking relationship between a subsequent period and tiie five-year prior period. 

However, with results ranked by all measures, this hypothesis is not rejected when 

testing the ranking relationship between a subsequent period and six-year as well as 

seven-year prior periods. These results suggest that fund performance ranking in two-

year to five-year prior periods (1997-98, 1996-98, 1995-98, and 1994-98) is related to 

fimd performance ranking in the subsequent period (1999-00). 

The highest degree of significance of the Spearman rank correlation coefficients (r^) 

for the Treynor (0.5763), Sharpe (0.4610), Jensen (0.6303) and M ' (0.4610) 

performance rankings are all found in the five-year prior period (1994-98). This result 

indicates that the ranking relationship between subsequent period and the five-year 

prior period is greater than for other prior periods. This supports the regression 

analysis finding that the five-year prior period seems to be a better guide to fiiture 

performance than any other prior period. However, when funds were ranked in terms 

of non risk-adjusted measure (raw retums), the highest Spearman correlation 

coefficients (rs) is found in the two-year prior period (1997-98). 

As noted in 3.3.1.4, when fimds in a sample set have the same time horizon, ranking 

by the Sharpe ratio and M"̂  will yield the same ranking. Hence, the Spearman 

correlation coefficients (r^) results of the fiinds ranked by the Sharpe ratio and M 

(Panels B and D) report the same rs values. 



Table 5.2 Spearman (r,) test of persistence in equity fund performance between 
a prior period and subsequent period (1999-2000) 
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prior period r. approx.T approx. sig. n rej / not rej Hot.̂  
Panel A: Treynor 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year(95-98) 

3-year (96-98) 

2-year (97-98) 

0.3143 

0.1516 

0.5763 

0.3090 

0.3206 

0.3662 

0.6621 

0.5315 

4.5703 

2.6191 

2.8918 

3.4083 

0.5441 

0.6048 

0,0000* 

0.0110* 

0,0050* 

0.0011* 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

rej 

rej 

rej 

Panel B: Sharpe 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

0.1429 

-0.0418 

0.4610 

0.2659 

0.3008 

0.3527 

0.2887 

-0.1448 

3.3670 

2.2235 

2.6951 

3.2645 

0.7872 

0.8873 

0.0016* 

0.0297* 

0.0087* 

0.0017* 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

rej 

rcj 

rcj 

Panel C: Jensen'" 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

0.3143 

0.2088 

0.6303 

0.4124 

0.4113 

0.4383 

0.6621 

0.7396 

5.1353 

3.5928 

3.7751 

4.1382 

0.5441 

0.4738 

0.0000* 

0.0006* 

0.0003* 

0.0001* 

6 

14 

42 

65 

72 

74 

not rej 

not rej 

rej 

rej 

rej 

rej 

Panel D: M^ 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

0.1429 

-0.0418 

0.4610 

0.2659 

0.3008 

0.3527 

0.2887 

-0.1448 

3.3670 

2.2235 

2.6951 

3.2645 

0,7872 

0.8873 

0.0016* 

0.0297* 

0.0087* 

0.0017* 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

rej 

rej 

rej 

Panel E: raw returns 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

-0.0857 

-0.0330 

0.2913 

0.3960 

0.4031 

0.4371 

-0.1721 

-0.1143 

1.9737 

3.4773 

3.7634 

4.2089 

0.8717 

0.9109 

0.0550** 

0.0009* 

0.0003* 

0.0001* 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

rej 

rej 

rej 

(a) Number of ftmds as ranked by the Jensen Alpha differs from the other measures. Funds that fall into the inconclusive 
region when tested for serial correlation (Durbin-Watson statistic) are excluded from sample set. 

* significant at the 0,05 level 
*• significant at the 0.10 level 
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53 QUARTILE COMPARISON TABLE ANALYSIS 

This section presents results of tiie examination of performance persistence to 

determine whetiier Thai equity fimds tend to remain in tiie same quartile through time. 

To gain insight into persistence of quartile ranking performance, results of top quartile 

performance persistence and bottom quartile performance persistence are reported. 

This section is divided into four sub-sections: results of quartile comparison table 

analysis (5.3.1); results of top quartile performance persistence (5.3.2); results of 

bottom quartile performance persistence (5.3.3); and summary of findings (5.3.4). 

5.3.1 Quartile comparison table results 

Hypothesis 6.3 (Ho6,3) is that prior and subsequent period quartile rankings are 

independent. Quartile comparison tables are constmcted to test this hypothesis. The 

Pearson chi-square statistic (see 3.4.3), a measure of the degree of independence of 

the result from prior period to subsequent period, is computed for each quartile 

comparison table. 

Table 5.3 shows the results for the testing of null hypothesis Ho6.3- AH measures 

indicate similar results: quartile rankings between the two-year prior period (1997-98) 

to five-year prior period (1994-98) and subsequent period (1999-00) are related. 

Hence, null hypothesis H06.3 is rejected at the 0.05 level of significance. Subsequent 

period rankings are not independent of two-year prior period to five-year prior period 

rankings. However, null hypothesis H06.3 cannot be rejected when testing the ranking 

relationship between six-year (1993-98) and tiie subsequent period (1999-00). 
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Table 5 J Chi-square values and statistical significance of quartUe comparisons 
(subsequent period 1999-00) 

prior period 

Panel A: Treynor 

7-year (92-98) 
6-year (93-98) 
5-yaer(94-98) 
4-year (95-98) 
3-year (96-98) 
2-year (97-98) 

Panel B: Sharpe 

1-year (92-98) 
6-year (93-98) 
5-yaer (94-98) 
4-year(95-98) 
3-year (96-98) 
2-year (97-98) 

Pearson 
chi-square 

value'"* 

12.2500 
20.7273 
25.5017 
19.8119 
31.2296 

df 

9 
9 
9 
9 
9 

Exact sig. 
(2-uil) 

0.2569 
0.0139* 
0.0019* 
0.0175* 

(b) 

3.5000 
19.2727 
20.5463 
28.3991 
37.0726 

9 
9 
9 
9 
9 

1.0000 
0.0230* 
0.0132* 
0.0006* 
(b) 

Monte Carlo sig. no. of 
(2-tail)<'> funds'"' 

0.0000* 

0.0001' 

rej/ not rej 

6 
14 
44 
67 
75 
77 

6 
14 
44 
67 
75 
77 

not rej 
rej 
rej 
rcj 
rej 

not rej 
rej 
rcj 
rej 
rej 

Panel C: Jensen 

7-year (92-98) 
6-year (93-98) 
5-yaer (94-98) 
4-year (95-98) 
3-year (96-98) 
2-year (97-98) 

7.0000 
21.6021 
39.5217 
31.5556 
49.1179 

9 
9 
9 
9 
9 

0.8422 
0.0081* 
0.0000* 
0.0002* 
(b) 0.0000* 

6 
14 
42 
65 
72 
74 

not rej 
rej 
rej 
rej 
rej 

Panel D:M' 

7-year (92-98) 
6-year (93-98) 
5-yaer(94-98) 
4-year (95-98) 
3-year (96-98) 
2-year (97-98) 

3.5000 
19.2727 
20.5463 
28.3991 
37.0726 

9 
9 
9 
9 
9 

1.0000 
0.0230* 
0.0132* 
0.0006* 
(b) 0.0001 • 

6 
14 
44 
67 
75 
77 

not rej 
rej 
rej 
rej 
rej 

Panel E: raw returns 

7-year (92-98) 
6-year (93-98) 
5-yaer (94-98) 
4-year (95-98) 
3-year (96-98) 
2-year (97-98) 

5.2500 
17.0909 
17.7099 
19.1828 
24.9577 

** 
9 
9 
9 
9 
9 

0.9605 
0,0490* 
0.0367* 
0.0219* 
0.0025* 

6 
14 
44 
67 
75 
77 

not rej 
rej 
rej 
rej 
rej 

(a) 2-year prior period reported that 7 cells (43.8 %) have expected count less than 5. The rest of the prior periods reported that 
16 cells (100 %) have an expected count less than 5. Therefore, the Exact sig, was utilised, 

(b) Cannot be computed because there is insufficient memory in computer when using SPSS program for windows, 
(c) The Monte Carlo statistic utilised only when the Exact Test cannot provide resuh due to insufficient memory of computer, 
(d) Number of fiinds as ranked by die Jensen Alpha differs fix)m odier measures. Funds diat fall into the inconclusive r^ion 

when tested for serial correlation (Durbin-Watson statisdc) are excluded fix)m the sample set. 
* significant at the 0.05 level 
** indicates that the relation between prior and subsequent period performance could not be calculated because of too few 

funds in the seven-year prior period sample set. 

It is important to note that relationship between seven-year prior period (1992-98) and 

the subsequent period could not be calculated due to an insufficient number of fiinds 
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in sample set (only 6 fimds) which should be not ranked for quartile comparison 

analysis. 

Table 5.3 is a summary table. In the following sections, 5.3.1.1 to 5.3.1.5, the quartile 

comparison data is expanded upon. 

5.3.1.1 Quartile comparison tables as ranked by the Treynor measure 

This section highlights results drawn from the quartile comparisons. Table 5.4, as 

ranked by the Treynor measure. Table 5.4 (Panel A) reveals that quartile performance 

rankings in the subsequent period are not related to quartile performance rankings in 

six-year prior period at the 5 per cent significance level. Hence, using six-year prior 

period is unreliable to predict fiiture performance. 

Panels B, C, D, and E of Table 5.4 show that quartile rankings in the subsequent 

period are related to quartile rankings in two-year to five-year prior periods at the 5 

per cent significance level. Results in Panels B, C, D, and E reveal that the repeating 

chance that fimds would remain in the first quartile ranges from 29.41 to 54.55 per 

cent. Moreover, in Panel B, if five-year prior period performance had been used to 

select a first quartile fiind, this would have had a 54.55 per cent chance of repeating 

that outstanding performance in the subsequent period. 

The more interesting result is that each quartile comparison table in Panels B, C, D 

and E reveals high percentage in the bottom right cell. Namely, more than 50 per cent 

(50 to 58.82 per cent) of fimds in the fourth quartile in prior periods still remained in 
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tiie fourth quartile in tiie subsequent period. This result suggests that investors should 

avoid fiinds which are ranked in tiie fourth quartile. hi otiier words, a regular 

prediction of a poor performance ranking is repeated. 

Table 5.4 QuartUe comparison tables as ranked by the Treynor measure 

Panel A: 6-year prior period (1993-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

Q l 0 2 0 3 0 4 

Prior period 
(1993-98) 

(%) 

Q l 
Q2 
Q3 
0 4 

50.00 
-

50,00 
-

50.00 
25,00 

-
50.00 

-
25.00 
50.00 
50,00 

50,00 

Panel B: 5-year prior period (1994-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1994-98) 

(%) 

0 1 
0 2 
0 3 
0 4 

54.55 
27.27 
18.18 

-

18.18 
54.55 
18,18 
9.09 

18,18 
9.09 
36.36 
36,36 

9,09 
9.09 
27.27 
54,55 

Panel C: 4-year prior period (1995-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1995-98) 

(%) 

QI 
0 2 
0 3 
0 4 

29.41 
52.94 
11.76 
6.25 

11.76 
41.18 
29.41 
18.75 

29.41 
5.88 

41.18 
25,00 

29,41 
-

17.65 
50.00 

Panel D: 3-vear prior period (1996-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1996-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

36.84 
10.53 
26.32 
27.78 

42.11 
31.58 
15.79 
11.11 

21,05 
36,84 
31,58 
11.II 

-
21.05 
26.32 
50,00 

Panel E: 2-year prior period (1997-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

N = 14 
Chi-square = 12.25 
Exact sig. = 0.2569 

N=44 
Chi-square = 20.73* 
Exact sig. = 0.0139* 

N=67 
Chi-square = 25.50* 
Exact sig. = 0.0019* 

N=75 
Chi-square = 19.81* 
Exact sig. = 0.0175* 

Prior period 
(1997-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

40.00 
45.00 
15,00 

10.00 
20.00 
45.00 
29.41 

30.00 
25,00 
35,00 
11.76 

20.00 
10.00 
5.00 
58.82 

N=77 
Chi-square = 31.23* 

Monte Carlo sig.= 0.0000* 

• significant at the 0.05 level 
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5 J.1.2 Quartile comparison tables as ranked by the Sharpe Ratio 

This section highlights results dravm from the quartile comparison table, Table 5.5, as 

ranked by the Sharpe measure. In Table 5.5, Panel A reveals that quartile rankings in 

the subsequent period are not significantiy related to quartile rankings in six-year 

prior period. This indicates that using the Sharpe ratio, six-year prior period ranking is 

an unreliable predictor of fiiture performance. The similarity between Table 5.5 Panel 

A and Table 3.2 (an example of quartile comparison table when past performance 

does not predict fijture performance) is noted, in that ten cells within the table show 

an even distribution of 25 per cent. 

Panels B, C, D and E of Table 5.5 show that quartile rankings in the subsequent 

period are related to fund quartile rankings in two-year to five-year prior periods (at 

the 5 per cent level). Panels B, C, D and E also reveal that the chance that fimds 

would remain in the first quartile is in the range 29.41 to 45 per cent. Panel E 

indicates that if two-year prior period performance had been used to select a first 

quartile fimd, this would have had a 45 per cent chance of duplicating the outstanding 

performance in the subsequent period. 

The interesting result is that each quartile comparison table in Panels B, C, D and E 

reveals the highest percentage in the bottom right cells. More tiian 50 per cent (50 to 

63.64 per cent) of fiinds in tiie fourth quartile in prior periods remained in the fourth 

quartile in the subsequent period. This result suggests that investors should avoid 

fimds which are ranked in the fourth quartile. Results such as these were typically 

found in tiie quartile comparison tables as ranked by the Treynor measure (5.3.1.1). 
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Table 5.5 Quartile comparison tables as ranked by the Sharpe Ratio 

Panel B: S-year prior period (1994-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

Q l 0 2 0 3 0 4 

Prior period 
(1994-98) 

(%) 

0 1 
0 2 
0 3 
0 4 

36.36 
27.27 
36,36 

-

27.27 
45.45 
27,27 

-

18,18 
27.27 
18,18 
36,36 

18,18 

18,18 
63,64 

Panel C: 4-year prior period (1995-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 Q3 0 4 

Prior period 
(1995-98) 

(%) 

Q l 
Q 2 
Q 3 
0 4 

29,41 
41.18 
17.65 
12.50 

17.65 
29.41 
47.06 
625 

17.65 
29.41 
23.53 
31.25 

35.29 
-

11.76 
50.00 

Panel D: 3-vear prior period (1996-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1993-98) 

(%) 

Q l 
0 2 
Q 3 
0 4 

Subsequent period (1999-2000) (%) 
Q l 

25.00 
25,00 
50,00 

0 2 

25.00 
25.00 
25.00 
50.00 

0 3 

25.00 
25.00 
25,00 
50,00 

0 4 

25,00 
25,00 

-
-

N= 14 
Chi-square = 3.50 

Exact sig. = 1.00 

N = 44 
Chi-square = 19.27* 
Exact sig. = 0,0230* 

N=67 
Chi-square = 20.55* 
Exact sig. = 0.0132* 

Prior period 
(1996-98) 

(%) 

Q l 
0 2 
0 3 
Q 4 

36.84 
42.11 
21,05 

-

5.26 
31.58 
47.37 
16.67 

21.05 
26.32 
21.05 
33.33 

36.84 

-
10.53 
50.00 

Panel E: 2-year prior period (1997-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

N=75 
Chi-square = 28.40* 
Exact sig. = 0.0006* 

Prior period 
(1997-98) 

(%) 

Q l 
0 2 
Q 3 
Q 4 

45,00 
40.00 
15,00 

-
40,00 
45.00 
17.65 

30.00 

15.00 
35.00 
23.53 

25.00 

5.00 
5.00 
58.82 

N=77 
Chi-square = 37.07* 

Monte Carlo sig. =0.0001* 

* significant at the 0.05 level 
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5 J .13 Quartile comparison tables as ranked by the Jensen alpha 

This section highlights results drawn from the quartile comparison table, Table 5.6, as 

ranked by the Jensen Alpha. In Table 5.6, Panel A shows that the quartile rankings in 

the subsequent period are not significantiy related to six-year prior period rankings (at 

the 5 per cent level). This indicates that using the Jensen alpha, six-year prior period 

ranking is an unreliable predictor of future performance. The similarity between Table 

5.6 Panel A and Table 3.2 (an example of quartile comparison table when past 

performance does not predict fiiture performance) is noted, in that six cells within the 

table show an even distribution of 25 per cent. 

Panels B, C, D and E of Table 5.6 show that quartile rankings in the subsequent 

period are related to quartile rankings in two-year to five-year prior periods at the 5 

per cent level. Results in Panels B, C, D and E reveal that the chance that fimds would 

remain in first quartile is in tiie range 35.29 to 54.55 per cent. Panel B shows that if 

the five-year prior period performance had been used to select a first quartile fund, 

there would have been a 54.55 per cent chance of duplicating tiiat outstanding 

performance in the subsequent period. 

Again, each quartile comparison table in Panels B, C, D and E reveals the highest 

percentage in the bottom right cells. More than half of fimds in the fourth quartile in 

prior periods (55.56 to 64.71 per cent) remained in tiie fourth quartile in the 

subsequent period. This result suggests that investors should avoid fiinds which are 

ranked in the fourth quartile. Results such as these were typically found in the quartile 

comparison tables as ranked by tiie Treynor (5.3.1.1) and Sharpe measures (5.3.1.2). 
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Table 5.6 Quartile comparison tables as ranked by the Jensen alpha 

Pand A: 6-year prior period (1993-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

Q l 0 2 0 3 0 4 

Prior period 
(1993-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

25.00 
50.00 
25,00 

" 

Panel B: 5-year prior period (1994-98) vs 

Prior period 
(1994-98) 

(%) 

Q l 
0 2 
0 3 
Q4 

50,00 
25.00 

-
50,00 

-
25,00 
50,00 
50.00 

25.00 
-

25,00 
-

. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

01 

54.55 
36.36 
9,09 

-

0 2 

18,18 
45,45 
36.36 

-

0 3 

18,18 
9.09 
36,36 
44,44 

0 4 

9,09 
9.09 
18.18 
55.56 

N= 14 
Chi-square = 7.00 

Exact sig. = 0.8422 

Panel C: 4-year prior period (1995-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

Q l Q2 0 3 0 4 

Prior period 
(1995-98) 

(%) 

QI 
0 2 
0 3 
0 4 

35,29 
58.82 
5.88 

-

17.65 
23.53 
52.94 
7.14 

23.53 
17,65 
35.29 
28,57 

23.53 

5.88 
64.29 

Panel D: 3-year prior period (1996-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

N = 42 
Chi-square = 21.60* 
Exact sig. = 0.0081* 

N = 65 
Chi-square = 39.52* 
Exact sig. = 0.0000* 

Prior period 
(1996-98) 

(%) 

QI 
0 2 
0 3 
0 4 

50,00 
38.89 
11,11 

-

5.56 
27.78 
50,00 
16.67 

16.67 
22.22 
33.33 
27.78 

27.78 
11.11 
5.56 
55.56 

Panel E: 2-vear prior period (1997-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

N=72 
Chi-square = 31.56* 
Exact sig. = 0.0002* 

Prior period 
(1997-98) 

(%) 

Q l 
0 2 
0 3 
Q4 

47.37 
42.11 
5,26 
5.88 

5.26 
21.05 
68.42 
5.88 

26,32 
26.32 
26.32 
23.53 

21.05 
10.53 

64.71 
N=74 

Chi-square = 49.12* 
Monte Carlo sig. = 0.0000* 

* significant at the 0.01 level 
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5 J.1.4 Quartile comparison tables as ranked by the M^ measure 

This section highlights results drawn from the quartile comparison table as ranked by 

the M measure. It is noted that M ranking results are exactiy the same ranking 

results as the Sharpe ratio. The following M"̂  result interpretation is, therefore, the 

same as the Sharpe result interpretation, which was reported in section 5.3.1.2. 

Table 5.7 Panel A reveals that quartile rankings in the subsequent period are not 

significantly related to quartile rankings in six-year prior period. This indicates that 

using the M^, six-year prior period ranking is an unreliable predictor of fiiture 

performance. The similarity between Table 5.7 Panel A and Table 3.2 (an example of 

quartile comparison table when past performance does not predict future 

performance) is noted that ten cells within the table show an even distribution of 25 

per cent. 

Panels B, C, D and E of Table 5.7 show that quartile rankings in the subsequent 

period are related to fund quartile rankings in two-year to five-year prior periods (at 

the 5 per cent level). Panels B, C, D and E also reveal tiiat tiie chance that fiinds 

would remain in the first quartile is in the range 29.41 to 45 per cent. Panel E 

indicates tiiat if two-year prior period performance had been used to select a first 

quartile fimd, tiiis would have had a 45 per cent chance of duplicating the outstanding 

performance in the subsequent period. 

Again, each quartile comparison table in Panels B, C, D and E reveals the highest 

percentage in tiie bottom right cells. More than half of fimds in the fourth quartile (50 

to 63.64 per cent) in prior periods remained in tiie fourth quartile in tiie subsequent 
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period. This result suggests that investors should avoid fimds which are ranked in the 

fourth quartile. Results such as these were typically found in the quartile comparison 

tables as ranked by the by the Treynor (5.3.1.1), Sharpe (5.3.1.2) and Jensen measures 

(5.3.1.3). 

Table 5.7 Quartile comparison tables as ranked by the M^ 

Panel A: 6-vear prior period (1993-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

Q l 0 2 0 3 0 4 

Prior period 
(1993-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

25.00 
25.00 
50.00 

-

25,00 
25,00 
25,00 
50.00 

25,00 
25,00 
25,00 
50.00 

25,00 
25,00 

-
-

Panel B: 5-year prior period (1994-98) vs. subsequent per'wd (1999-00) 
Subsequent period (1999-2000) (%) 

Q l Q2 0 3 0 4 

Prior period 
(1994-98) 

(%) 

Q l 
02 
03 
04 

36.36 
27.27 
36.36 

27.27 
45.45 
27.27 

18.18 
27.27 
18,18 
36,36 

18.18 

18,18 
63.64 

Panel C: 4-year prior period (1995-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

N= 14 
Chi-square = 3.50 
Exact sig. = 1.00 

N=44 
Chi-square = 19.27* 
Exact sig. = 0.0230* 

Prior period 
(1995-98) 

(%) 

Q l 
0 2 
0 3 
Q 4 

29.41 
41.18 
17.65 
12,50 

,rn^rmd (1996-98) 

Prior period 
(1996-98) 

(%) 

Q I 
0 2 
0 3 
Q 4 

17.65 
29.41 
47.06 
6,25 

17.65 

29,41 
23.53 
31,25 

35,29 

-
11.76 
50.00 

vs. suhseauent period (1999-00) 

Subsequent period (1999-2000) (%) 

Q l 

36,84 
42,11 
21.05 

Ql 

5.26 

31,58 
47.37 
16.67 

0 3 

21,05 

26.32 
21.05 
33.33 

0 4 

36.84 

" 
10.53 
50.00 

Chi -square 
Exact sig. = 

Chi -square 
Exact sig. = 

N = 67 
= 20.55* 
0.0132* 

N - 7 5 
= 28.40* 
0.0006* 

Panel E: 2-vear prior period (199 7-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 Q7 Q3 0 4 

Prior period 
(1997-98) 

Q l 
02 
03 
Q 4 

• significant at die 0.05 level 

45.00 
40,00 
15.00 

40,00 
45,00 
17.65 

30.00 
15,00 
35.00 
23.53 

25.00 
5.00 
5.00 
58.82 

N=77 
Chi-square = 37.07* 

Monte Carlo sig. = 0.0001 * 
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53.1.5 Quartile comparison tables as ranked by raw retums 

This section highlights results drawn from the quartile comparison table. Table 5.8, as 

ranked by the raw retiims. hi Table 5.8, Panel A shows that tiie quartile rankings in 

the subsequent period are not significantly related to six-year prior period ranking (at 

the 5 per cent level). This indicates that using the raw retiims, six-year prior period 

ranking is an unreliable predictor of fiiture perfonnance. The similarity between Table 

5.8 Panel A and Table 3.2 (an example of quartile comparison table when past 

perfonnance does not predict ftiture performance) is noted, in that eight cells within 

the table show an even distribution of 25 per cent. 

Panels B, C, D and E of Table 5.8 show that quartile rankings in the subsequent 

period are related to quartile rankings in two-year to five-year prior periods at the 5 

per cent level. Panel E shows that if the two-year prior period performance had been 

used to select a first quartile fiind, there would have been a 50 per cent chance of 

duplicating that outstanding performance in the subsequent period. However, the first 

quartiles of the four and five-year prior periods reveal the relatively low percentage 

values of duplicating outstanding performance (lower than the benchmark of 25 per 

cent, which are 23.53 and 18.18 per cent respectively). 

Results also reveal that the highest percentage of funds tiiat remain in the same 

quartile are variously disttibuted in tiie tables. The highest percentage of fimds that 

remained in tiie same quartile from the five-year prior period to subsequent period 

(Panel B) is found in the second quartile (54.44 per cent). The highest percentage of 

duplicating performance of tiie four-year prior period (Panel C) is found in tiie fourtii 
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quartile (37.50 per cent) and the highest percentage values for the tiiree-year (Panel 

D) as well as tiie two-year prior periods (Panel E) are found in tiie first quartile (36.84 

and 50 per cent respectively). 

Table 5.8 Quartile comparison tables as ranked by raw returns 

Panel A: 6-vear prior period (1993-98) vs. subsequent period (1999-00) 

Prior period 
(1993-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

Subsequent period (1999-2000) (%) 
0 1 

25,00 
25,00 
25.00 
50,00 

0 2 

25,00 
50,00 
25.00 

~ 

0 3 

50.00 
-

25,00 
50.00 

0 4 

25,00 
25,00 

-
N= 14 

Chi-square = 5.25 
Exact sig. = 0.9605 

Panel B: 5-year prior period (1994-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1994-98) 

(%) 

0 1 
0 2 
0 3 
0 4 

18.18 
36,36 
27.27 
18.18 

27.27 
54.55 
9.09 
9.09 

45.45 
-

18,18 
36,36 

9,09 
9,09 
45.45 
36.36 

Panel C: 4-year prior period (1995-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1995-98) 

(%) 

Q l 
0 2 
0 3 
0 4 

23,53 
47.06 
23.53 
6.25 

35.29 
35.29 
17.65 
12,50 

29,41 

-
29.41 
43,75 

11,76 

17.65 
29,41 
37.50 

Panel D: 3-vear prior period (1996-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1996-98) 

(%) 

Q l 
02 
03 
04 

36.84 
36.84 
21,05 
5.56 

42.11 
26.32 
15,79 
16,67 

21.05 
10.53 
26,32 
44.44 

26,32 
36,84 
33,33 

N=44 
Chi-square = 17.09* 
Exact sig. = 0.0490* 

N = 67 
Chi-square = 17.71* 
Exact sig. = 0.0367* 

N=75 
Chi-square = 19.18* 

Monte Carlo sig. = 0.0219* 

Panel E: 2-year prior period (199 7-98) vs. subsequent period (1999-00) 
Subsequent period (1999-2000) (%) 

0 1 0 2 0 3 0 4 

Prior period 
(1997-98) 

(%) 

Q l 
02 
03 
04 

50.00 
35.00 
10,00 
5.88 

20.00 
45,00 
20.00 
17.65 

25.00 
5,00 
35.00 
41.18 

5,00 
15,00 
35,00 
35,29 

N=77 
Chi-square = 24.96* 

Monte Carlo sig. = 0.0025* 

* significant at the 0.05 level 
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hi summary, the main issue addressed in this section (5.3.1) is to test whether Thai 

equity funds tend to remain in the same quartile through time. The test of sub-periods 

of varying lengtii, by using quartile comparison table analysis, suggests quartile 

ranking performance persistence between two-year to five-year prior periods and the 

subsequent period. All four risk-adjusted measures (the Treynor, Sharpe, Jensen and 

M^ measures) and non risk-adjusted measure (raw retums) provide consistent results 

of persistence in those periods (two-year to five-year prior periods). The four risk-

adjusted measures show that the highest percentage of fimds remaining in the same 

quartile over time are found in the fourth quartile of the two-year to five-year prior 

periods. However, raw retum results reveal that the highest percentage values of ftinds 

remaining in the same quartile are variously distributed in the tables. 

53.2 Top quartile performance persistence 

This section presents the percentage of fiinds which were in the top quartile in both 

prior and subsequent periods. Independence in quartile performance would be 

evidenced by a quartile percentage figure of 25 per cent and a figure of 100 per cent 

indicates perfect prediction of fiitiire results (Dunn and Thiesen 1983; Hallahan 1999). 

This means that higher percentage figures would be a better guide for investors to 

implement more stringent fund selection criteria. 

Table 5.9 reveals tiiat six-year prior period (1993-98) would not be a good guide to 

subsequent period perfortnance since four of five measures indicate quartile 

percentage figures of 25 per cent. In addition, there is no pattem of increasing 



216 

percentage and no pattem of decliiung percentage as the length of prior period 

expands. 

Table 5.9 Percentage of funds in the top quartile in both prior and subsequent periods 
(subsequent period 1999-00) 

Prior period 

7-year (92-98) 

6-year (93-98) 

5-year (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

Treynor 

(%) 

* 

50.00 

54.55 

29.41 

36.84 

40.00 

Sharpe 

(%) 

* 

25.00 

36.36 

29.41 

36.84 

45.00 

Jensen 

(%) 

* 

25.00 

54.55 

35,29 

44.44 

47.37 

M^ 

(%) 

* 

25,00 

36.36 

29.41 

36.84 

45.00 

raw returns 

(%) 

* 

25.00 

18.18 

23.53 

36,84 

50.00 

n 

6 

14 

44 

67 

75 

77 

n<" 

(Jensen) 

6 

14 

42 

65 

72 

74 

(a) Number of funds as ranked by the Jensen Alpha differs ft"om other measures. Funds that fall into the inconclusive 
region when tested for serial correlation (Durbin-Watson statistic) are excluded from the sample set, 

* indicates that the relation between prior and subsequent period performance could not be calculated because of too few 
funds in the seven-year prior period sample set. 

Using a 25 per cent benchmark rate, 19 out of 25 cases of top quartile ranking in 

Table 5.9 are found to be above the benchmark. The highest persistence figures in 

terms of Treynor and Jensen measures are 54.55 per cent for the five-year prior period 

(1994-98); while for the Sharpe and M^ are 45 per cent and raw retums measure is 50 

percent for the two-year prior period (1997-98). Since percentages of top quartile 

persistence inconsistentiy vary, the optimal length of past performance for forecasting 

top quartile persistence cannot be suggested. 

5.3.3 Bottom quartile performance persistence 

Again, independence in quartile performance would be evidenced by a quartile 

percentage figure of 25 per cent, and a figure of 100 per cent indicates perfect 
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prediction of fiiture results. This indicates that higher percentage figures would be a 

better indicator for investors to implement more stringent fimd selection criteria. 

Table 5.10 reveals that a six-year prior period would not be a good guide to 

subsequent period performance because all measures indicate bottom quartile 

percentage figures of zero. In addition, there is no pattem of increasing percentage 

and no pattem of declining percentage as the length of prior period expands. The lack 

of pattem in results is consistent with the results of the top quartile performance 

persistence in 5.3.2 above. 

Table 5.10 Percentage of funds in bottom quartile in both prior and subsequent periods 
(subsequent period 1999-00) 

Prior period 

7-year (92-98) 

6-year(93-98) 

5-year(94-98) 

4-year(95-98) 

3-year (96-98) 

2-year (97-98) 

Treynor 

(%) 

* 

0 

54.55 

50.00 

50.00 

58.82 

Sharpe 

(%) 

* 

0 

63.64 

50.00 

50.00 

58.82 

Jensen 

(%) 

* 

0 

55.56 

64.92 

55.56 

64.71 

M^ 

(%) 

* 

0 

63.64 

50.00 

50.00 

58.82 

raw returns 

(%) 

* 

0 

36.36 

37.50 

33.33 

35.29 

n 

6 

14 

44 

67 

75 

77 

n<" 

(Jensen) 

6 

14 

42 

65 

72 

74 

(a) Number of ftmds as ranked by the Jensen Alpha differs fit)m other measures. Funds that fall into the inconclusive 
region when tested for serial correlation (Duibin-Watson sutistic) are excluded fix)m the sample set, 

* indicates that the relation between prior and subsequent period performance could not be calculated because of too few 
ftmds in the seven-year prior period sample set. 

Using a 25 per cent benchmark rate, 20 out of 25 cases of bottom quartile rankings in 

Table 5.10 are found to be above the benchmark. The highest persistence figure in 

terms of tiie Treynor measure found in the two-year prior period (1997-98); the 

Sharpe and M^ measures found in the five-year prior period (1994-98) whilst the 

Jensen and raw retiims measures found in the four-year prior period (1995-98). Since 

percentages of bottom quartile persistence vary inconsistently, the optimal lengtii of 

past performance for forecasting bottom quartile persistence cannot be suggested. 
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It is noteworthy tiiat, using tiie risk-adjusted measures, all cases of two-year to five-

year prior period results reveal a persistence figure of at least 50 per cent. This means 

that, in most cases, half of funds in the bottom quartile in two-year to five-year prior 

periods remain in the bottom quartile in the subsequent period. This result suggests 

that using a prior period of two to five years would provide a guide for investors to 

avoid the bottom-performing funds. 

5.3.4 Summary of findings: quartile comparison table results (including top 
and bottom quartile rankings) 

In summary, to test whether Thai equity fiinds tend to remain in the same quartile 

through time, quartile comparison tables have been analysed. The test of sub-periods 

with varying lengths suggests quartile ranking performance persistence between two-

year to five-year prior periods and the subsequent period. This means that funds tend 

to remain in the same quartile when comparing two-year to five-year prior periods 

and the subsequent period. 

The highest percentages both in top and bottom quartile persistence vary 

inconsistently across the different measures. For that reason, the optimal length of 

past performance for forecasting for both top and bottom quartile persistence cannot 

be suggested. 

hi addition, tiie four major risk-adjusted ranking results reveal that at least half of tiie 

fimds in the bottom quartile in two-year to five-year prior periods remain in tiie 

bottom quartile in subsequent period. This result suggests tfiat using prior periods of 

two to five years provides a guide for investors to avoid bottom performing fiinds. 
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Finally, based on the top and bottom quartile ranking results, there is no pattem of 

declining percentage and no pattem of increasing percentage as the length of prior 

period expands. 

5.4 CONTINGENCY TABLE ANALYSIS 

This section presents results of testing to establish whether fiinds classified as winners 

(or losers) in a prior period tend to repeat performance as winners (or losers) in a 

subsequent period. Two x Two (2 x 2) contingency tables are constructed to test the 

null hypothesis (Ho6,4) fi>r independence in the winner-loser results from a prior period 

to subsequent period. This independence is summarized by the use of the Cross 

Product Ratio (CPR). However, conclusions about CPR are tentative when a small 

sample size is used (Hallahan 1999). Fisher's Exact Test, an altemative statistic is also 

employed to test independence on variables of a 2 x 2 contingency table (see 3.4.4). 

Table 5.11 (Panels A and C) show tiiat tiie null hypothesis (Ho6,4) is rejected at the 5 

per cent level when testing for the relationship between subsequent period and four-

year to five-year prior periods. Panel A and C indicate tiiat winners (losers) as ranked 

by the Treynor measure (Panel A) and Jensen alpha (Panel C) in a subsequent period 

are related to winners (losers) in four-year and five-year prior periods. Rankings by 

the Sharpe ratio (Panel B) and M^ (Panel D) reveal tiiat winners (losers) in the 

subsequent period are related to winners (losers) only in the five-year prior period. 

And the raw retiim results reveal that winners (losers) in the subsequent period are 

related to winners (losers) in two-year to five-year prior periods. All of these results 

are significant at the 5 per cent level. 
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Table 5.11 

Prior period 

Cross Product Ratio and Fisher's 
analysis (subsequent period 1999-00) 

Cross Product 
Ratio 
(CPR) 

95 % confidence 
interval of CPR 

lower upper 

Exact Test results 

Fisher's Exact 
Test 

Exact sig. (2-tail) 

of contingency tabic 

no. of 

funds 

rej/ 

not rej H« 
Panel A: Treynor 

7-year(92-98) 

6-year(93-98) 

5-yaer(94-98) 

4-year(95-98) 

3-year(96-98) 

2-year(97-98) 

0.2500 

1.7778 

11.5600* 

4.I8I8* 

2.2489 

1.5986 

0.0084 

0.2140 

2.8219 

1.5082 

0.8926 

0.6501 

7.4519 

14.7666 

47.3563 

11.5952 

5.6659 

3.9308 

1.0000 

1.0000 

0.0007* 

0.0072* 

0.1077 

0.3652 

6 

14 

44 

67 

75 

77 

not rej' 

not rej 

rcj 

rej 

not rej 

not rej 

Panel B: Sharpe 

7-year (92-98) 

6-year (93-98) 

5-yaer (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

0.2500 

1.7778 

4.5918* 

1.9388 

1.8047 

2.4533 

0.0084 

0.2140 

1.2911 

0.7341 

0.7226 

0.9815 

7.4519 

14.7666 

16.3306 

5.1200 

4.5071 

6.1323 

1.0000 

1.0000 

0.0337* 

0.2250 

0.2512 

0.0694 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

not rcj 

not rej 

not rej 

Panel C: Jensen 

7-year (92-98) 

6-year (93-98) 

5-yaer (94-98) 

4-year (95-98) 

3-year(96-98) 

2-year (97-98) 

4.0000 

1.7778 

10.2400* 
5.0600* 

2.4694 

2.I5I1 

0.1342 

0.2140 

2.4748 

1.7644 

0.9573 

0.8503 

119.2297 

14.7666 

42.3696 

14.5108 

6.3700 

5.4418 

1.0000 

1.0000 

0.0017* 

0.0028* 

0.0983 

0.1626 

6 

14 

42 

65 

72 

74 

not rej 

not rej 

rej 

rej 

not rej 

not rej 

Panel D:M^ 

7-year (92-98) 

6-year (93-98) 

5-yaer (94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

Panel E: raw retu 

7-year (92-98) 

6-year(93-98) 

5-yaer(94-98) 

4-year (95-98) 

3-year (96-98) 

2-year (97-98) 

0.2500 

1.7778 

4.5918* 

1.9388 

1.8047 

2.4533 

rns 

4.0000 

1.7778 

4.5918* 

5.5200* 

5.8017* 

10.7407* 

0.0084 

0.2140 

1.2911 

0.7341 

0.7226 

0.9815 

0.1342 

0.2140 

1.2911 

1.9382 

2.1467 

3.7378 

7.4519 

14.7666 

16.3306 

5.1200 

4.5071 

6.1323 

119.2297 

14.7666 

16.3306 

15.7207 

15.6796 

30.8639 

1.0000 

1.0000 

0.0337* 

0.2250 

0.2512 

0.0694 

1.0000 

1.0000 

0.0337* 

0.0014* 

0.0005* 

0.0000* 

6 

14 

44 

67 

75 

77 

6 

14 

44 

67 

75 

77 

not rej 

not rej 

rej 

not rej 

not rej 

not rej 

not rej 

not rej 

rej 

rej 

rej 

rej 

* significant at the 0.05 level 
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The highest values of tiie (statistically significant) Cross Product Ratio (CPR) for all 

risk-adjusted perfonnance measures are found in tiie relationship between tiie 

subsequent period (1999-00) and tiie five-year prior period (1994-98), indicating tiiat 

the five-year prior period appears to be a better guide to fiitiire perfonnance tiian any 

other prior period. This finding is in accordance with the regression analysis findings 

and the Speannan rank con-elation coefficient analysis. This is different to the results 

for tiie raw retiim data that the highest CPR value is found in the two-year prior 

period. The inconclusive finding between risk-adjusted performance measures and 

raw retiims is consistent with the findings of Brown et al. (1992) and Hallahan (1999). 

In addition, it should be noted that tiie findings by confingency table analysis are 

different from the findings by regression analysis, Spearman rank correlation 

coefficient, and quartile comparison table analysis. These three methodologies found 

similar results, that subsequent period performance is related to the two-year to five-

year prior period performance, but the contingency table analysis reveals inconsistent 

results across the five ranking measures (Treynor, Sharpe, Jensen, M^ and raw 

retums). These inconsistent results may be due to the resultant lower cell counts of the 

2 x 2 contingency table. However, over the five ranking measures, the consistent 

result is the significant Cross Product Ratio (CPR) of the five-year prior period. It 

means that all ranking measures confirm that, using the five-year prior period 

performance, winners followed by winners occur much more often than a win 

followed by a loss. Similarly, losing in the initial period is more likely to be followed 

by losing in the subsequent period. This result supports the finding of the optimal past 

perfonnance of the five-year prior period in 5.1.2. 
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hi summary, all ranking measures indicate that fimds that classified as winners 

(losers) in tiie subsequent period are related to winners (losers) of tiie five-year prior 

period, hi addition, when fimds are ranked by the Treynor and Jensen measures, a 

relationship between subsequent period and four-year to five-year prior periods is 

found. And when fiinds are ranked on the basis of raw retums, a relationship between 

subsequent period and two-year to five-year prior periods is found. The highest values 

of the (statistically significant) Cross Product Ratio (CPR) for the risk-adjusted 

performance measures are found in the five-year prior period, indicating that using the 

risk-adjusted measures, the five-year prior period appears to be a better guide to 

predict future performance than any other prior period. However, the highest CPR 

value of the non risk-adjusted measure (raw retums) is found in the two-year prior 

period, indicating that when using raw retum ranking, the two-year prior period seems 

to be a better guide to predict future performance than any other prior period. 

5.5 SUMMARY 

In this chapter has been presented the empirical results from testing hypotheses in 

order to answer research questions six and seven: respectively, whether or not 

subsequent period performance is relative to prior period performance; and whether or 

not tiie information content of prior period performance varies with the length of 

period of prior performance. The data has been tested through the use of four 

metiiodologies: regression analysis, Spearman rank cortelation coefficient, quartile 

comparison tables (including top and bottom quartile rankings), and contingency table 

analysis. Five measures of fiind performance have been used: Treynor measure, Sharp 

ratio, Jensen alpha, M^ and raw retiims. The results can be summarised as follows. 
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All metiiodologies (except contingency table analysis) provide similar evidence tiiat 

past performance using sub-periods of two to five years prior information are a guide 

to future performance. Based on tiie data of tiiis stiidy and risk-adjusted performance 

measures, the optimal past performance period to be used as a guide to future 

performance is the five-year prior period. Although there is evidence that subsequent 

period performance is related to two-year to five-year prior periods, there is no 

evidence that increasing the length of performance history from two to five years will 

lead to a monotonic increase in the predictive value of past-period information. 

Moreover, all methodologies reveal that there is no evidence of a relationship between 

prior and future performance when using a six-year or seven-year prior period. 

Regression analysis of risk-adjusted retums provides strong evidence in support of 

performance persistence for the two-year to five-year prior periods. The period of 

greatest explanatory power is the five-year prior period (R^ = 0.34). Although this 

implies that the five-year prior period is a better guide to fiiture performance than that 

provided by other periods, the R^ value (0.34) is low. hi addition, there is no pattem of 

increasing explanatory power as the length of prior period expands. 

Spearman rank correlation coefficients suggest performance persistence for tiie two-

year to five-year prior periods. All risk-adjusted ranking measures reveal that the 

highest Spearman rank cortelation coefficient is found in the case of tiie five-year 

prior period. This finding supports the regression analysis result, that tiie five-year 

prior period is a better guide to fiitiire perfonnance than that provided by other 

periods. However, the non risk-adjusted measure in tenns of raw retiims reveals that 
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die highest Speannan rank correlation coefficient is found in tiie case of tiie two-year 

prior period. 

Quartile comparison tables reveal that quartile ranking in the subsequent period is 

related to quartile ranking in tiie two-year to five-year prior periods. The highest 

percentages in top and bottom quartile performance persistence vary inconsistentiy 

across the different performance measures. Hence, the optimal length of past 

performance for forecasting for both top and bottom quartile persistence cannot be 

suggested. In addition, the four major risk-adjusted ranking results reveal that at least 

half of the ftinds in the bottom quartile in two-year to five-year prior periods remain 

in the bottom quartile in subsequent period, indicating that using a prior period of two 

to five years would provide a guide for investors to avoid bottom-performing fiinds. 

Contingency table analysis reveals inconsistent results across the different 

performance measures. That is, when fimds are ranked by the Treynor and Jensen 

measures, fiinds classified as winners (losers) in the subsequent period are related to 

winners (losers) of the four-year to five-year prior period. When fiinds are ranked by 

the Sharpe and M"̂  measures, the relationship between the subsequent period and five-

year prior period is found. And when fiinds are ranked by the raw remm, the 

relationship between the subsequent period and two-year to five-year prior period is 

found. It can be observed that all raking measures indicate that fimds classified as 

winners (losers) in subsequent period are related to winners (losers) of the five-year 

prior period, hi addition, the highest values of the Cross Product Ratio (CPR) for the 

risk adjusted performance measures indicate that using the risk-adjusted measures, the 

five-year prior period appears to be a better guide to predict fiitiire performance tiian 

any otiier prior period. However, the highest CPR value of tiie non risk-adjusted 
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measure (raw retums) indicates that using raw retum ranking, the two-year prior 

period seems to be a better guide to predict fiiture performance than any other prior 

period. 
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Chapter 6 

CONCLUSIONS, DISCUSSION, IMPLICATIONS, LIMITATIONS AND 

SUGGESTIONS FOR FUTURE RESEARCH 

The aim of this chapter is to draw conclusions from the results of the research. This 

chapter consists of four sections. The first section presents the conclusions and 

discussion; the second section presents the implications of the research; the third 

section identifies the limitations inherent in this study; and the chapter concludes with 

suggestions for fiiture research. 

6.1 CONCLUSIONS AND DISCUSSION 

The purpose of this section is to present a summary of this study. An overview of the 

aims of this research is presented in 6.1.1. The development of evaluation measures, 

ftmd perfonnance studies, and persistence of fund performance studies are presented 

in 6.1.2. The findings of Thai equity fimd performance are presented in 6.1.3. The 

findings of fiind performance persistence are presented in 6.1.4. 

6.1.1 An overview of the two aims 

The two main aims of this stiidy are to examine the perfonnance of Thai equity fiinds 

existing during period 1992-2000 and investigate the relationship between past and 

fiitiire performance. This stiidy also examined tiie persistence of fiind performance 
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between a subsequent period and a series of prior periods of varying length. If the 

persistence in performance was verified, this would lead to the identification of an 

optimal past performance information set for equity fimds in Thailand. 

6.1.2 The development of evaluation measures, fund performance studies, and 
persistence of fund performance studies 

Before the 1960s, the investment community evaluated portfolio performance almost 

entirely on the basis of the rate of retum. Although researchers were aware of the 

concept of risk, no reliable measure had emerged (Reilly and Brown 2000). In the 

early 1960s, Markowitz demonstrated how investors could measure risk but investors 

still had to consider retum and risk separately. Thereafter, the capital asset pricing 

model (CAPM) was developed, and Treynor (1965) proposed the Treynor measure, 

the first risk-adjusted performance measure that combined retum and risk 

performance into a single value. Sharpe (1966) developed the Sharpe ratio and Jensen 

(1968) developed the Jensen alpha. Subsequent to these works, other researchers have 

developed altemative performance evaluation measures. Some studies attempted to 

eliminate the limitations of these three measures including Grinblatt and Titman 

(1989b), Modigliani and Modigliani (1997), Block and French (2002). Further stiidies 

added more testing factors that influence fund perfonnance (Elton, Gmber and Blake 

1996b; Carhart 1997). Other researchers have focused studies on components of 

investinent performance (Fama 1972; Moses, Cheney and Veit 1978). 

Potential bias in fimd performance measures has been examined in many stiidies. 

These potential biases are benchmark crtor (Roll 1977, 1978, 1980 and 1981), 

survivorship bias (Grinblatt and Titinan 1989a; Brown, Goetzmann, Ibbotson, and 



228 

Ross 1992; Malkiel 1995; Elton, Gmber and Blake 1996a) and tiie bias in relationship 

between risk-adjusted measures and the risk involved (Friend and Blume 1970; 

Klemkosky 1973; Leland 1999). 

Empirical results of mutual fiind performance in developed capital markets have been 

mixed depending upon time period of study (Carison 1970; Bird, Chin and McCrae 

1983; Robson 1986), fiind objectives (Carison 1970; McDonald 1974; Kim 1978; 

Brown and Goetzmann 1995), choice of market benchmark (Carlson 1970; Robson 

1986; Lehmann and Modest 1987), and survivability (Malkeil 1995; Elton, Gmber, 

and Blake 1996a). 

Empirical studies of persistence in fiind performance in developed capital markets 

have also revealed inconsistent results. Several studies have examined and found 

evidence of performance persistence, such as those by Klemkosky (1977), Grinblatt 

and Titinan (1992), Hendricks, Patel, and Zeckhauser (1993), Goetzmann and 

Ibbotson (1994), Malkiel (1995), Brown and Goetzmann (1995), Elton, Gmber, and 

Blake (1996b), Carhart (1997), Bers and Madura (2000). However, a number of 

stiidies both in tiie US and Austialia found evidence tiiat tiie past performance of a 

fimd is an unreliable guide to fiitiire performance. Such findings are claimed by 

Carlson (1970), Dunn and Theisen (1983), Bird, Chin and McCrae (1983), Robson 

(1986), Phelps and Detzel (1997), and Hallahan (1999). 

Empirical results of Thai fimd perfonnance stiidies during the early 1990s have shown 

tiiat although stiidying a similar period, results were inconsistent. One found that Thai 

equity fiinds outperfomied tiie market portfolio (Bhovichitia 1996) but anotiier found 
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tiiat the funds underperfonned the market (Mainkamnurd 1996). The persistence of 

fimd perfonnance was also investigated during the early 1990s and tiie evidence of 

performance persistence was found (Mainkamnurd 1996). However, each study is of 

limited reliability because of the shortness of the time period in each stiidy 

(Kongcharoen 1992; Bhovichitra 1996; Mainkamnurd 1996; Pomchaiya 2000). 

6.1.3 Thai equity fund performance results and discussion 

The primary aim of this study is to examine Thai equity fimd performance during 

1992-2000. It was expected that the achievement of the primary aim would involve 

investigations of fund performance in sub-periods of expanding and contracting 

market environments, the relationship between investment performance and risk, and 

the correlation between the four risk-adjusted measures. Summaries and discussion on 

the findings of these investigations follow. 

6.1.3.1 Fund performance results, 1992-2000 

Thai equity fund performance in this study was examined utilising both risk-adjusted 

performance measures (Treynor, Sharpe, Jensen and M measures) and non risk-

adjusted performance measure in terms of rate of retum per month. The four major 

risk-adjusted performance measures stiongly indicate that the average performance of 

Thai equity fiinds existing during the period 1992-2000 was inferior to the market 

portfolio. In addition, the majority of Thai equity fiind perfonnance was inferior 

relative to the market benchmark. However, when fiinds were measured in terms of 

the rate of retiim, the perfonnance of Thai equity fiinds on average was superior to 

tiiat of the market and the majority of tiie fiinds also outperfomied tiie retiim of the 
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market benchmark. Furthermore, annual performance of Thai equity funds was also 

examined. The four risk-adjusted performance measures reveal that the average 

performance of Thai equity funds outperformed the market portfolio for 7 years, 

excepting the year 1998 and 1999. A possible explanation of the underperformance in 

the years 1998 and 1999 could be that the fimd performances in these two years were 

significantiy effected by a severe financial crisis during which the economy collapsed 

in 1997. 

6.1.3.2 Fund performance in an expansionary market environment 

During the expansionary market environment, January 1992-January 1996, the four 

major risk-adjusted performance measures and the non risk-adjusted performance 

measure in terms of rate of retum strongly indicate that the average performance of 

Thai equity funds was superior to the market portfolio and the majority of the Thai 

ftinds outperformed the market benchmark. This finding confirms the study of 

Bhovichitra (1996) who used the CAMP to measure the Thai equity fund performance 

during the similar period and found that the majority of Thai equity fiinds 

outperformed tiie market, hi contiast, this finding rejects the study of Mainkamnurd 

(1996) who found that the Thai fimds underperformed the market portfolio during tiie 

similar period. 

6.1.3.3 Fund performance in a contractionary market environment 

During the contractionary market environment, Febmary 1996 - December 2000, all 

four risk-adjusted measures indicate that the average perfonnance of Thai equity 

fimds was inferior to the market portfolio. In addition, the majority of Thai equity 
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funds underperformed relative to the market benchmark. This finding is consistent 

with the finding by Pomchaiya (2000), who employed the CAPM to investigate 

abnormal retums reporting that Thai equity fimds during a part of the economic 

recession period (1996-1999) underperformed the market portfolio. 

However, when funds were measured in terms of the rate of retum, the performance 

of Thai equity funds on average outperformed the market portfolio and the majority of 

the fiinds were also superior to the retum of the market benchmark. The finding of 

different results from risk-adjusted and non risk-adjusted performance is not, 

however, surprising because they are different measures. The risk-adjusted 

performance measures express fund excess retum per unit of risk while rate of retum 

expresses only a rate of retum (disregarding risk). Issues of whether the risk-adjusted 

performance measures or non risk-adjusted performance measure best reflects fund 

performance remains to be resolved by fiirther studies. 

It can be noticed that performance of Thai fiinds in terms of risk-adjusted performance 

measures also depended on the time period, that is during an expansionary market 

environment, fiinds outperfomied the market but during a contractionary market 

environment, fiinds underperfonned when compared to the market. This finding is in 

accordance with the evidence in the US claimed by Carison (1970) and the findings in 

Ausfralia claimed by Bird, Chin and McCrae (1983) and Robson (1986), reporting 

that the issue of whether fiinds outperfonn the market depends on the selection of the 

time period of the study. In Robson (1986), for example, Ausfralian ftind perfonnance 

on average did not outperfonn a benchmark portfolio during ten-year period 1969-

1978. However, when the ten-year period was divided into two sub-periods, 1969-
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1973 and 1974-1978, results showed that tiie fimd performance depended on the 

selection of time period of the study. That is, result of the first five-year period 

revealed that the average retum of Australian fiinds was greater than the benchmark 

and result of the second five-year period reported that the average retum of the fimds 

was less than the benchmark index. 

6.1.3.4 Investment performance and risk 

The relationship between fimd investment performance and risk varies inconsistenfly 

across the different fiind measurement techniques. There appears to be no discemible 

relationship between the Treynor measure and beta (systematic risk), between the 

Jensen performance and beta, as well as between the M^ performance and S.D. (total 

risk). However, there was a significant slight positive relationship between the Sharpe 

ratio investinent performance and S.D. 

The finding of no relationship between the Treynor performance and beta as well as 

Jensen performance and beta is in accordance with theory as noted by Friend and 

Blume (1970), that the risk-adjusted performance measures should be independent of 

the risk measure. However, a positive relationship between Sharpe performance and 

S.D. existed in this stiidy, indicating a bias in a positive direction. This positive bias 

was also found in the study by Klemkosky (1973), however, he found the positive 

bias between Treynor as well as Jensen measures and relevant risk measures. 

In addition, it was expected that rate of retiim and the risk measures would be 

significantly related. Based on tiie sample evidence, tiie relationship between tiie rate 

of retiim and botii risk measures, beta and S.D., reveals a significant slight inverse 
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relationship, indicating that rate of retum was a decreasing fimction of risk. This 

means that during 1992-2000 lower risk fiinds as defined by botii beta and S.D. 

appeared to get a higher rate of retum tiian higher risk funds. This finding could be a 

fimction of the time period of this study. According to Robson (1986), an inverse 

relafionship might be expected for risk and retum when the market portfolio retum 

was less than the risk free rate, the situation of Thai equity fiinds on average, during 

all of the period 1992-2000. This finding is in accordance with Robson's statement 

and is consistent with the finding by Kim (1978) who examined the performance of 

the US mutual fiinds during 1969-1975, a contractionary market period in the US, 

finding an inverse relationship between retum and risk. Although this finding is in 

conflict with the findings in the US of McDonald (1974) who found that retum of 

mutual fimds was an increasing fimction of both systematic risk (beta) and total 

variability (S.D.) over the period of 1960-1969, McDonald stated that it was the 

period of market indices rising in the US (a positive risk-retum relationship is 

expected). Carlson (1970) also reported that there was a positive correlation between 

retiim and total variability during 1948-1967. However, evidence in Ausfralia claimed 

by Robson (1986) indicated that there was no relationship between risk and rate of 

rettim of Ausfralian unit tmsts and mutual fiinds during 1974-1978. 

6.7.3.5 Correlation between the four risk-adjusted measures 

High significant positive relationships between the Treynor, Sharpe, Jensen and M^ 

measures in this stiidy (all cortelation values are higher than 0.82) indicate that any 

one measure is sufficient to examine Thai fiind perfonnance. This finding is 

consistent with tiie finding in tiie US claimed by Shawky (1982), reporting that very 

high cortelation values were found among tiie Treynor, Sharpe and Jensen 
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performance measures (all conelation values are higher than 0.90), and the findings in 

Austialia by Bird, Chin and McCrae (1983) who also found very high conelation 

values between the Treynor, Sharpe and Jensen measures (all are above 0.95). 

6.1.4 The persistence of Thai equity fund performance results and discussion 

The secondary aim of this study is to examine the persistence of fiind performance. It 

was expected that the achievement of the secondary aim would involve investigations 

of the relationship between past and fiiture performance and an exploration of the 

optimal past performance information set for equity fiinds in Thailand. 

The persistence of Thai equity fiind performance in this study has been investigated 

through the use of four methodologies: (1) regression analysis; (2) Spearman rank 

conelation coefficient; (3) quartile comparison tables (including top and bottom 

quartile rankings); and (4) contingency tables. The time frame is split into a 

subsequent period of two years (1999-2000), and varying prior periods of two years 

(1997-98), three years (1996-98), four years (1995-98), five years (1994-98), six years 

(1993-98) and seven years (1992-98). This selection of the length enables a 

comparison of the relationship between cunent period performance and a series of 

past periods of varying length and enables an exploration of optimal past performance 

infomiation (Hallahan 1999). The Treynor, Sharpe, Jensen, M^ and raw retiims 

measures have been used to measure and rank fimd performance. 

All methodologies (except tiie contingency table) reveal similar results, that using a 

two-year to five-year prior period infonnation is a guide to fiitiire perfortnance. Based 
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on the sample evidence and the testing on explanatory power (R^ value of the cross-

sectional regression, equation 3-11), the optimal past performance period to be used 

as a guide to fiiture performance is the five-year prior period. However, a low value of 

explanatory power (R^) must be noted. Whereas there is evidence that subsequent 

period performance is related to two-year to five-year prior periods, there is no pattem 

of increasing predictive power nor any pattem of declining predictive power as the 

length of prior period expands (from two to five years). Although there is evidence 

that subsequent period performance is related to two-year to five-year prior periods, 

all methodologies reveal that there is no evidence of a relationship between 

subsequent period performance and a six-year or seven-year prior period. 

The finding on relationship between past and fiiture performance in this study is 

consistent with the finding by Mainkamnurd (1996) who used time series regression 

to examine the relationship between two sub-periods and found persistence of Thai 

ftind performance during 1992-1995. 

This is compared to tiie findings of Hallahan (1999), the first using Australian data to 

examine how extending performance history affects information content. He found 

that the persistence in Jensen alpha perfonnance for Ausfralian fixed interest fiinds 

existed when using regression analysis. He also found that the explanatory power is 

greater when longer periods of perfonnance history of fixed interest fimds were used. 

The finding of Thai fimd perfonnance persistence is consistent with Hallahan's 

finding in respect of the existence of persistence but in conflict with the results for 

explanatory power. That is, Hallahan found the pattem of increasing predictive power 

as tiie length of prior period expands but tiie finding of tiiis Thai perfonnance 
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persistence study reported no pattem of increasing predictive power as the length of 

the prior period is expanded. 

Moreover, Hallahan (1999) also found that prior period top-quartile (and bottom 

quartile) rankings showed strong persistence in respect of the risk-adjusted 

performance of fixed-interest fimds. The findings of the persistence of Thai fiind 

performance in this study are consistent with Hallahan's findings. At least half of Thai 

fiinds in respect of the risk-adjusted performance in the bottom quartile of two to five 

year prior periods remain in the bottom quartile in the subsequent period. This result 

provides a guide for investors to avoid bottom-performing funds. Although Hallahan 

found performance persistence for fixed interest fiinds, he did not find evidence of 

performance persistence for other types of fund. 

6.2 IMPLICATIONS OF THE RESEARCH FINDINGS 

The first implication of this study is that Thai fund performance as measured by risk-

adjusted performance measures and as measured only on the basis of the rate of retum 

provide different results. The four major risk-adjusted performance measures stiongly 

documented tiiat during 1992-2000 Thai equity fiinds industry underperfonned the 

market portfolio. In contrast, when fimds were measured in tenns of the rate of refrim, 

the perfonnance of Thai equity fiinds outperformed that of the market. 

The inconsistent results of fimd perfonnance when using different measures, the risk-

adjusted perfonnance measures and non risk-adjusted perfonnance measure (rate of 

retiim), suggest tiiat it would be better for investors to consider fimd perfonnance 
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information including not only the rate of return information but also the risk-adjusted 

performance information. At present most fimd management companies provide fimd 

performance information reporting only the rate of retiim. This study suggests that the 

risk-adjusted performance information should be made available to investors. 

The second implication is that there appeared to be an inverse relationship between 

rate of retum and both systematic risk (beta) and total risk (S.D.). Based on the 

sample evidence, during 1992-2000, lower risk fiinds appeared to get a higher rate of 

retum than higher risk fiinds. However, this could be a function of the time period of 

this study. 

The third implication is that any one of the four major risk-adjusted measures is 

sufficient to examine risk-adjusted performance of Thai equity fiinds. However, for 

the purpose of gaining insight into fimd performance, all four measures should be 

considered by all participants in the Thai equity fiind industty including regulators, 

ftind managers, investors, analysts and researchers, and new market participants 

because of tiie differing insights they provide regarding the performance of ftinds. The 

Treynor measure provides result on ftmd's excess reUim per unit of systematic risk 

while the Sharpe ratio provides result on ftmd's excess rettim per unit of total risk. The 

Jensen Alpha's result reports how much of the rate of retiim of a mumal ftind is 

attributable to the ftind manager's ability to derive above average retiims adjusted for 

systematic risk. For the investors who not intimately familiar with regression analysis 

and the modem theory of finance, the M ' is intiiitively clear and easier (than the first 

three measures) to identify the best portfolio, the portfolio that has the highest remm 

for any level of risk. It is also applicable to any type of portfolios. 
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The fourth implication is the finding of the persistence in fimd performance. Two to 

five-year performance history can be used as a guide to predict future performance. 

However, this persistence phenomenon must be used with caution. The findings are 

likely to be influenced by survivorship bias since persistence can only be tested with a 

sample that includes fiinds that have existed in both prior and subsequent periods, the 

sample characteristics must necessarily be influenced by survivorship. 

The fifth implication is the finding of the optimal past performance. Based on the data 

of this study and the testing on explanatory power (R^), information for a five-year 

prior period seems to be a better guide to future performance than any other period. 

Furthermore, increasing the length of performance history does not lead to a 

monotonic increase in the predictive power of past period information. 

6.3 LIMITATIONS 

Unlike fiind perfonnance studies in developed financial markets, research sttidy in 

Thailand, a developing financial market, faces a number of limitations, including data 

collection, proxy for variables, selection of the risk-free rate, and the market index. 

The inherent limitations of this stiidy are as follows. 

The first limitation is incomplete fimd data. Since fiind management companies 

provided infomiation voluntarily and the NAV data of several temiinated fiinds was 

not available, fiind data banks were subject to survivorship bias. 
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Second, tiiere was no publicly available market index m Thailand tiiat included 

dividend distributions. Therefore, the market benchmark in this study may be subject 

to potential bias. The only market index for which data is available over tiie study 

period, from January 1992 through December 2000, is the SET Index. This index 

consists of the population of equity securities in the Thai stock market but has the 

limitation of not including dividend distributions. Although the Stock Exchange of 

Thailand (SET) publishes an altemative index, the SET 50 Index which consists of the 

top 50 equity securities in the Thai stock market, this index was first published only in 

August 1995 and therefore not available for the full nine-year period 1992-2000 of 

this study. 

Third, a proxy for the risk-free rate is different from the proxy that has been utilised in 

developed country studies. Since the Thai govemment stopped issuing the new 

Govemment Bonds during the period 1990-1998, there was no risk-free yield curve 

for Govemment Bonds during that period. Therefore, this study has employed the 

deposit rate of commercial banks to be used as a proxy for the risk-free rate. Since the 

deposit rate in Thailand gets a full guarantee from the Thai govemment, it is 

effectively risk free. In fact, the deposit rate of commercial banks is normally higher 

than rate of retum on the Govemment Bonds. Therefore, the choice of the risk-free 

rate may influence the interpretation of the results of this study. 

Fourth, most of the fiinds have been launched or have been operating significantly 

after 1992; therefore, the majority of the ftinds in the sample set have different 

holding horizons. This can be illustrated by the fact that only seven local equity ftinds' 

' One of these seven funds, Ruam Pattana Fund (RPF), was terminated in November 1993 and die NAV data of 
diis fiind is not available. The sample set of this study remains only six fiinds at die begmnmg of die study period. 
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existed at tiie beginning of tiiis stiidy time period. Since most of tiie fimds have a 

different commencement date, tiie ages of these ftinds, namely observations (montiis), 

are different. Ranking fimd performance when funds are measured by the Treynor, 

Sharpe, M and rate of retiim measures, may result in bias. For this reason, the results 

of fiind perfonnance ranking during 1992-2000 in tenns of these four measures have 

not been reported in this study. 

Fifth, the sample in this stiidy consists of both closed-end ftinds and open-end ftinds. 

Most fund performance studies in developed financial markets examine closed-end 

fiind performance separately from open-end fund performance. Two reasons why the 

sample in this study consists of both closed-end and open-end ftinds are: (1) changing 

fiind type (i.e. from closed-end type to open-end type) has been a common occunence 

in the Thai fimd industry and the majority of closed-end ftinds have changed fiind 

type to be open-end ftinds; and (2) in practice, although fiinds have changed type from 

closed-end to open-end, money that has been pooled in fiinds has continually been 

managed. Therefore, retum of fimds should be continually calculated as the funds 

have been continually operating. However, closed-end funds and open-end ftmds have 

their own characteristics. Combining closed-end ftmd and open-end ftmds into one 

sample may influence fimd performance results and the conclusions infened. 

Sixth, a number of altemative evaluation measures have been developed in the US 

stiidies, such as those by Elton, Gmber and Blake (1996b), Carhart (1997). Data for 

tiie developing financial market, Thailand, is not complete. During the eariy 1990s, 

some important data including fund size, book-to-market equity, and management fee 
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of many fimds was not available as monthly data, or not available. Therefore, it is not 

possible yet to employ these measures in this study. 

Seventh, the three major risk-adjusted measures, Treynor, Sharpe and Jensen 

measures, have been criticised following criticism of asset pricing models (Brailsford 

and Heaney 1998). The interpretations in this study wanant caution as a consequence 

of the criticism of Treynor, Sharpe and Jensen measures. 

Eighth, finding persistence in fund performance in this study wanants caution due to 

the dependent nature of the data. 

Ninth, the finding on positive relationship between the Sharpe performance and its 

risk measure (S.D.) indicates that the Sharpe measure is biased in a posifive direction 

when employed to measure Thai equity fimd performance. 

6.4 SUGGESTIONS FOR FUTURE RESEARCH 

The limitations presented in 6.3 provide opportunities for fiiture studies of fimd 

performance in Thailand as follows. 

First, if the fiind data bank in Thailand is more complete and proxy measures are more 

comprehensive than this curtent period, it will be worthwhile to consider other 

evaluation measures to examine fimd perfortnance because of the differing insights 

they provide regarding the perfonnance of fiinds. In addition, financial characteristics 

tiiat may influence a fimd perfonnance, such as fimd's size, service fee, proportion of 
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mvestinent and other factors, are suggestions to be considered. Furthermore, if an 

appropriate market benchmark is to be compared with otiier types of Thai fiinds, (such 

as fixed income fiinds, flexible fiinds, specialist fimds and balanced funds), is 

available, it is appropriate to examine the performance of other types of Thai fiinds. 

Second, as stated in 6.3, this study has employed the deposit rate of commercial banks 

to be a proxy for risk-free rate because there was no risk-free yield curve of the 

Govemment Bonds and the Thai govemment gives a full guarantee for the deposit 

rate. Since the deposit rate of commercial banks is normally higher than rate of retum 

on the Govemment Bonds, issues of the true risk-free rate and the effect of risk-free 

rate to risk-adjusted performance of Thai fiinds are of interest for fumre research. 

Third, the finding on positive bias between the Sharpe performance and its risk 

measure (S.D.) when employed to measure Thai equity fimd performance leads to the 

issue of how much the bias effects fimd performance, and how to eliminate the bias. 

These questions require further fiiture research. 

Fourth, to gain insight into Thai fund performance history, different sttaicttires of sub-

periods for testing fiind perfonnance persistence are suggested for fiirtiier stiidy. The 

examples of different stmcttires of sub-periods are one year with both adjacent and 

cascading periods for testing short-tenn persistence, two years (or more) witii both 

adjacent and cascading periods for testing longer-temi persistence. 
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Appendix D Performance rankings between a series of prior periods of varying length and a subsequent period 

Table D-l Fund performance as ranked by the Treynor measure, prior periods of varying length and subsequent period (1999-2000) 
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24 

24 

24 

24 

24 

24 

24 

24 

24 
24 
24 
24 
24 
24 

1 

2 

3 

4 

5 

5 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
44 

45 

46 

47 

48 

49 

50 
51 

52 

53 

54 
55 

56 

57 

58 

59 

50 

51 

52 

63 

54 

65 

66 

67 

58 

69 

70 
71 

72 
73 
74 
75 
76 
77 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-UB2 

ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-PF 
ONE-UB4 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

DE-1 

BMBF 

RPF2 

PISD 

AGF 

SCDF 

RKF 

SCBRT 

TVF 

RKF-W 

CMICRK 

SW2 

SPF 

THOR 4 

RKF3 

RKF2 

RKEC 

RKF4 

PPSD 

RRFl 

RKEDC 

TS 

SRT 
SF4 

SCIF2 

USD2 

THOR2 

SCIF 

USD 

STD 

UNF 

SF8 

STD2 

BCAP 

SF7 

OSA 

SFS 

SPT 

BKA2 

BKD 

BKA 

B-SUB 

SSB 
SCBPMO 

BTP 

SCBTS3 

SCBTS 

SCBMR 

SCBDA 

SCBMF3 
SCBTS2 
SCBMF4 
SCBMF5 

SCBPG 
SCBMF 

^16489 

-0,7675 

-0,7852 

-0,7912 

4-8670 

-11716 

-1,3821 

-14505 

-1,4493 

-1,4592 

-1.4760 
-1.4894 

-1.5905 

-1.512! 

-1.6104 

-1.6294 

-1.6351 

-1.6215 

-1.5644 

-1.6843 

-1.6712 

-1.5017 

-1.8728 

-1.8256 

-1.8420 

.2J491 

-1.8401 

-2.0441 

-1.8197 

-1.9184 

-1,7891 

-1,8592 

-18781 

-19438 

-2,1505 

-1.8120 

-1.9464 

-1.9428 

-1.9239 

-1.9201 

-11038 

-2.0637 

-2.0614 

-12549 

-12770 

-11252 

-2,0721 

-21253 

-1,9626 

-11109 

-2,2732 

-2J142 

-2,3988 

-2,3587 

-13449 

-2,0237 

-2,4999 

-2.4057 

-2.4530 

-2.7090 

-2,3497 

-13716 

-2,4019 

-2.4780 

-26905 

-2.6031 

-2.4062 

-2.6857 

-2.6087 

-2.8552 

-29310 

-2.9541 
-2,8018 
-28626 
-2,9626 
-3,0398 
-2 9568 

0.9839 

0.9577 

0.9505 

O9508 

0.9677 

0.8601 

0.9213 
0.9584 

09546 

0.9439 

09357 

0.9298 

0.9344 

0.9342 

0.9197 

09284 

0.9314 
0.9203 

0.9435 

0,9473 

09148 

07644 

09086 

0,8678 

0.8547 

1.1671 

0.8,347 

0,9116 

0,8101 

0,8509 

0.7824 

07966 

07974 

0,8200 

0,9008 

07584 

0,8146 

0,8099 

0.8002 
0.7857 

0.8572 

0.8223 

0.8178 

0.8865 

0.8866 

0,8278 

0,8039 

0,8567 

0,7547 

0M80 

0,8585 

0,8583 

08888 

0,8704 

08578 

0.7300 

0.8951 

0,8481 

0,8366 

0,8698 

07471 

0.7442 
07444 

07358 

0.7921 

0,7524 

0,6944 

0,7554 

07164 

0,7791 

07885 

07789 

07285 
0,7387 
0.7574 
0.7280 
0.6037 

-0.6595 

-0.8014 

-0.8175 

-0.8321 

.08960 

-1,4785 

-IJOOl 

-1J134 

-1J182 

-1,5565 

-1.5758 

-16018 

-1.7022 

-1.7258 

-1.7510 

-1.7551 

-1.7555 
-17619 

-17641 

-1.7779 

-18258 

-1,9647 

-10611 

-2.1037 

-11552 

-2.1842 

-2.2045 

-2.2423 

-2.2464 

-21544 

-21857 

-2.,'455 

-2,3553 

-2,3704 

-2,3875 

-2J891 

-2,3893 

-2,3987 
-14042 

-14437 

-2.4541 

-2.5095 

-2.5207 

-15547 

-2.5683 

-2.5586 

-2.5776 

-2.5975 

-2.6006 

-2.6125 

-2.5479 

-2.5952 

-2.6989 

-2.7099 

-17335 

-2.7721 

-17897 

-2.8365 

-19320 

-3.1143 

-3.1451 

-3,1857 

-3.2266 

-3.3676 

-3.3959 

-34595 

-34653 

-3.5089 

-3.5412 

-36647 

-3.7165 

-3.7928 

-3.8461 
-3.8752 
-3 9116 
-4.1753 
-4.8980 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 
24 
24 
24 



Table D-2 Fund performance as ranked by the Sharpe Ratio, prior periods of varying length and subsequent 
period (1999-2000) 
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mutm 
ntnJMI 

J R E « L 

Shatneratht 

1 

2 

3 

4 

5 

6 

R P R 

SSB 

SW2 

TNP 

SF5 

SF4 

-0.8880 

-1.0275 

-0.9594 

-1.3286 

-1,2369 

-1,2380 

105750 

11,2385 

9,8243 

11,1263 

9,8213 

9,6960 

-0,0840 

-0,0914 

.0,0977 

-0,1194 

-0,1259 

^),I277 

84 

84 

84 

84 

84 

84 

Sharp* ratio 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

RKF 

PPSD 

SSB 

ONE-D 

SAN 

RPF2 

THOR2 

SCBMF 

SW2 

ONE-O 

TNP 

SFS 

THOR 

.0,8024 

-0,8474 

-1,3366 

-0,9923 

-1,3307 

-1,3059 

-1,0309 

-1,1902 

-1,3751 

-11197 

-1,6928 

-1,6824 

-1,5192 

9,3496 

7,9040 

11,8395 

8,5612 

11,3381 

11,0651 

8,5170 

9,3097 

101407 

8,7809 

11,5958 

10,0824 

8,2484 

-0,0858 

4,1072 

4,1129 

-0,1159 

-0,1174 

-0,1180 

-0,1210 

-0,1278 

4,1343 

4,1389 

-0,1460 

-0,1669 

* 1 8 4 2 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

1 
2 

3 

4 

5 

5 

TNP 

RPF2 

SW2 

SF4 

SFS 

SSB 

_{Re£fL Sfafpcraifa 
-U716 

-1,8420 

-1,9438 

11262 

2,4530 

2,6905 

9,9248 

9,9519 

9-7350 

9-5735 

9.8528 

9.3064 

4.1281 

4.1851 

4 1997 

4-2221 

4 1 4 8 7 

41891 

24 

24 

24 

24 

24 

24 

1999-2000 

nrak name fRÎ «n SJ>. Sharventto n 
1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

14 

TNP 

SAN 

ONE-O 

ONE-D 

THOR 

RPF2 

RKF 

SW2 

PPSD 

THOR2 

SF4 

SFS 

SCBMF 

-11716 

-1.4894 

-1,6351 

-1,5215 

-1,5017 

-1,8420 

-1,8197 

-1,9438 

-2,1038 

-1,9526 

-2,1262 

-2-4530 

-29558 

9,9248 

10,6352 

10,6872 

10,5457 

9,0523 

9,9519 

9,3382 

9,7350 

9,7835 

8,9578 

9J73S 

9,8628 

101200 

4,1281 

4,1400 

4,1530 

4,1538 

4,1659 

4 1 8 5 1 

4,1949 

4,1997 

4 1 1 5 0 

41191 

4-2221 

4 1 4 8 7 

41922 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

THC«2 

SSB 

RKF2 

BKA 

ONE-PR 

THANAI 

ONE-D 

SAN 

RKF 

RPF2 

ONE-FAS 

ONE-PRO 

ONE+I 

PPSD 

TNP 

USD2 

NPAT-PRO 

SW2 

AOF 

ONE-UB3 

RKF-M 

RKF3 

ONE-G 

USD 

ONE-UB2 

SCIF2 

ONE-UB 

ONE-WE 

KPLUS 

THOR 

SCBTS3 

KPLUS2 

SFS 

SCBPG 

SCIF 

SF4 

STD2 

STD 

SCBMF 

RRFl 

SCBMF2 

SCBTS2 

SCBMF3 

SCBTS 

outjtn SJ) . (Rn-Rft SJ). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

THOR2 

SSB 

BTP 

SAN 

BKA 

RKEC 

ONE-D 

RPF2 

OSA 

ONE-PRO 

BKA2 

TVF 

BKD 

TNP 

TS 

SCDF 

ONE-PF 

PPSD 

sn 
KKF 

UNF 

ONE-FAS 

THOR 4 

ONE-G 

NPAT-PRO 

CMICRK 

-2,0523 

-2,8674 

-10578 

-2,5507 

-2,1429 

-2,1520 

-2,1474 

-19177 

-2,2517 

-2,8245 

-2,4083 

-2.4811 

-2.3479 

-2.0601 

-3.1363 

-2,2641 

-2,4142 

-17501 

-3,0081 

-2,3948 

-2,3919 

-21340 

-14332 

-2,3141 

-2,4573 

-2,8326 

-15027 

-2,3912 

-15815 

-15253 

-2,2794 

-2,6291 

-3.1042 

-2.4315 

-3.3449 

-3.1989 

-31949 

-3.4254 

-18396 

-4.2529 

-3.1795 

-2.5227 

-3.3448 

-2.7175 

(Rp-RD 

-2.0537 

-3.0464 

-2.5714 

-3.0208 

-2.9109 

-2.4502 

-12713 

-3.0621 

-2.5631 

-2.6411 

-2,9899 

-14257 

-3,1026 

-3,3791 

-31504 

-3,0921 

-24753 

-2,2475 

-3,5588 

-2,7953 

-3,4671 

-17655 

-2.4727 

-2.6483 

-2,6706 

-15528 

81950 

11,4505 

8,0803 

10,0110 

81626 

8,1911 

8,0300 

1085S9 

8,3659 

10,3803 

85562 

8,9065 

8,3322 

7,2928 

11,0872 

7,8483 

8,3570 

9,5223 

10,3754 

8,2309 

8,1987 

7,6252 

81488 

7,8293 

83136 

9,5753 

8,4444 

7,7663 

81507 

8,0565 

7,2444 

8,2676 

9,3865 

7,2424 

9,7152 

9,2591 

9,4857 

9,5449 

7,7789 

11,5725 

8,5704 

5,6308 

8,7537 

7,0855 

S.D. 

8,7145 

12,3649 

101717 

11,3352 

10,6273 

8,9292 

8,2458 

11,0538 

9,2371 

9,4559 

107001 

8,5849 

10,7793 

11,7335 

11,1390 

105153 

8,3926 

7,5089 

12,0136 

9,4016 

11,6515 

9,1881 

8,1688 

87106 

8.7741 

8,7170 

4 1 4 7 4 

4,2504 

4 1 5 4 7 

4,2548 

4,2594 

4,2627 

4,2674 

4 1 6 8 8 

4,2692 

4,2721 

-01779 

4 1 7 8 6 

4 1 8 1 8 

4,2825 

4,2829 

4 1 8 8 5 

4 1 8 8 9 

4 1 8 9 9 

4,2899 

4 1 9 1 0 

4,2917 

4,2930 

4,2950 

4.2956 

4 1 9 5 6 

4,2958 

4,2954 

4,3079 

4,3129 

4,3134 

4,3145 

4 1 1 8 0 

4,3307 

4,3357 

4,3443 

4,3451 

4,3474 

4,3589 

4,3650 

4,3675 

-0,3710 

4,3804 

4,3821 

4,3835 

Sharpe tnlto 

4,2357 

4,2464 

4,2503 

4,2665 

4 1 7 3 9 

4,2744 

4,2754 

4,2770 

4 1 7 7 5 

4 1 7 9 3 

4 1 7 9 4 

4,2826 

4,2878 

4,2880 

4 1 9 1 8 

4,2941 

4,2949 

4,2954 

4 1 9 6 2 

4,2973 

4 1 9 7 6 

4,3011 

4,3027 

4,3040 

4,3044 

4,3055 

50 

60 

60 

60 

60 

60 

50 

50 

60 

60 

60 

50 

60 

60 

60 

50 

60 

50 

60 

60 

50 

60 

60 

60 

50 

60 

50 

60 

60 

60 

50 

60 

60 

60 

60 

60 

60 

50 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

KPLUS2 

KPLUS 

TNP 

om+i 
ONE-PR 

THANAI 

0NE-UB2 

ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

RPF2 

AGF 

RKF 

SW2 

RKF-Hl 

RKF3 

RKr2 

PPSD 

RRFl 

THOR2 

SCIF2 

SF4 

SCIF 

USD2 

STD 

USD 

STD2 

SFS 

BKA 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMF2 

SCBMF3 

SCBTS2 

SCBPG 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

KKF 

TDF 
KPLUS2 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-UB2 

ONE-UB 

SAN 
ONE-PRO 

ONE-FAS 

0NE-UB4 

ONE-PF 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

DE-I 

RPF2 

SCBRT 

AGF 

SCDF 

4,7852 

4,8670 

-1,2715 

-1,3821 

-1,4505 

-1,4493 

-1,4592 

-1.4760 

-1.4894 

-1.5905 

-1.6122 

-1.6351 

-16215 

-1.6544 

-1.6843 

-1.6712 

-1.5017 

-1.8420 

-1.8401 

-18197 

-1.9438 

-1.8592 

-1.9464 

-1.9428 

-2.1038 

-2.0637 

-1.9626 

-2.0721 

-11262 

-11109 

-21253 

-2.3142 

-21732 

-2.3449 

-2.4530 

-2.4019 

-2.5905 

-2.9568 

-2.5857 

-2.6087 

-18552 

-2.9541 

-2,8018 

-3.0398 

flJn-Rft 
4.6489 

4.7675 

4.7852 

4.8670 

•1.2716 

•1.3821 

-1.4505 

-14493 

-1,4692 

-1.4750 

-14894 

-1.5905 

-1.5122 

-1.6294 

-1.6104 

-1.6351 

-1.6215 

-1,6644 

-1,6843 

-1,6712 

-1,5017 

-1,8728 

-1,8420 

-1,9184 

-18401 

-2.0441 

11,1255 

111522 

9,9248 

10,5889 

114218 

109535 

10,8300 

107608 

106352 

107532 

10,7355 

106872 

10.5457 

10.8055 

10.9343 

10.5029 

9.0523 

99519 

9.5410 

9J382 
9.7350 

91956 

9.3800 

9.3132 

9.7835 

9,5276 

8,9578 

9,3355 

9J73S 
9,3674 
9.7739 

IO0422 
9,8046 

10,0560 

9,8628 

9,0313 

91064 

lOllOO 

9,1211 

87019 

9,5092 

9.4215 

8,8936 

8.7627 

SD, 

14,3284 

11,0739 

11,1255 

11,2522 

99248 

105889 

11,0218 

10,9635 

10,8300 

107608 

10,6352 

10.7532 

107355 

10.6672 

10,5379 

105872 

105457 

108055 

10,9343 

10,5029 

90523 

104371 

99519 

101100 

9,6410 

105820 

4 0 7 0 6 

4 0 7 7 0 

4,1281 

4,1305 

4,1316 

4,1322 

4,1357 

4,1372 

4,1400 

4,1479 

4,1502 

4,1530 

4.1538 

4,1540 

4,1540 

4,1591 

4 1559 

4,1851 

4,1909 

4.1949 

4,1997 

4 1 0 3 3 

4,2075 

4,2086 

4 1 1 5 0 

4 1 1 6 5 

4 1 1 9 1 

4,2219 

4 1 2 2 1 

4 1 2 5 3 

4 1 2 7 7 

4.2304 

4 1 3 1 8 

4 1 3 3 0 

41487 

4,2660 

4,2891 

4.2922 

4 1 9 4 4 

4 1 9 9 8 

4.3003 

4,3135 

4,3150 

4,3469 

4 0 4 5 3 

-0,0693 
4,0706 

4,0770 

4,1281 

4,1305 

4,1316 

4,1322 

4.1357 

4.1372 

4.1400 

4.1479 

4.1502 

4.1528 

4 1528 

4 1530 

4 1 5 3 8 

4.1540 

4.1540 

4 1 5 9 1 

4 1 6 5 9 

4.1794 

4 1 8 5 1 

4 1 8 9 8 

4.1909 

41932 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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TaUe D-2 (conlkniod) 

IW5-1W8 

<Ri»-Rfl &D, 
27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

55 

65 

67 

USD2 

RKF2 

SW2 

ONE+1 

ONE-UB 

ONE-PR 

ONE-UB2 

ONE-UB3 

DE-1 

THOR 

RKF 

THANAI 

AGF 

RKf4 

USD 

ONE-WE 

ONE-UB4 

SPF 

RKF-m 

SFS 

SCIF2 

RKF3 

SCBDA 

KPLUS 

SCBMF4 

TDF 

SF4 

SCIF 

KPLUS2 

SCBMFS 

STD2 

STD 

SCBTS3 

RRFl 

SCBRT 

SCBPG 

SCBMF 

SCBMF2 

SCBMF3 

SCBTS 

SCBTS2 

-2,4981 

-2,4990 

-3,0235 

-2,6916 

-2,7477 

-2,7055 

-17255 

-2,6725 

-3,5320 

-2,6248 

-2,6781 

-2,7185 

-3,5000 

-2,6809 

-2.5505 

-2,5830 

-2,6997 

-3,1633 

-17103 

-3,1861 

-3,3526 

-2,5778 

-3,8772 

-3,0011 

-3,6288 

-3,1843 

-3,3152 

-3,4998 

-3,0497 

-3,6624 

-3,5691 

-3,5932 

-18031 

-4,2237 

-3,2346 

-3,0138 

-3,1847 

-3,5724 

-3,7464 

-3,1748 

-2,9478 

8,1481 

8,1450 

9,8539 

8,7402 

8,9184 

8,7531 

8,8087 

8,6344 

11,4102 

8,4172 

8,5803 

8,6920 

11,1072 

8,4838 

8.0952 

8,1493 

8,5087 

9,9022 

84790 

9,9554 

10,1890 

7,7693 

11,5999 

8,9351 

10,7524 

9,4175 

9,7179 

10,2367 

89158 

10,4724 

10,1357 

10,1035 

7,6366 

111554 

8,6105 

7,5599 

8,0605 

9,0113 

9,2241 

7,4180 

58559 

S w m e ratio 

4,3066 

4,3058 

^1,3068 

4,3080 

4,3081 

4,3091 

4,3094 

4,3095 

4,3095 

4,3118 

4,3121 

4,3128 

4 ,315! 

4,3160 

4,3163 

4,3170 

4,3173 

4,3195 

4,3196 

4 J 2 0 0 

4,3290 

4,3318 

4,3342 

4,3359 

4,3375 

4,3381 

4,3411 

4,3419 

4,3420 

4,3497 

4,3521 

4,3556 

4,3671 

4,3753 

4,3757 

4,3929 

4,3951 

4.3954 

4,4062 

4,4280 

4,4293 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

4S 

48 

48 

48 

48 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

53 

64 

65 

66 

57 

RKF 

TVF 

SW2 

THOR 4 

RKF-Hl 

CMICRK 

SPF 

RKF3 

RKF2 

RKEC 

RKF4 

PPSD 

RRFl 

TH0R2 

TS 

SCIF2 

SF4 

SCIF 

USD2 

STD 

USD 

UNF 

STD2 

SF7 

SFS 

OSA 

BKA2 

BKD 

BKA 

BTP 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMF2 

SCBDA 

S C B M n 

SCBTS2 
SCBMF4 

SCBMFS 

SCBPG 

(R»-RI1 SJ), 
-1,8197 

-1,7891 

-1-9438 

-18120 

-1-8692 

-1-8781 

-11505 

-1-9454 

-1-9428 

-1-9239 

-1-9201 

-11038 

-2,0637 

-1,9626 

-12649 

-2,0721 
-11252 

-11109 

-21253 

-2,3142 
-11732 

-2,3988 

-13449 

-2,4999 

-14530 

-2.4057 

-13497 

-2-3716 
-2.4019 

-2.4062 

-16905 

-19568 

-2,6857 

-16087 

-2,8552 

-2.9310 
-2,9541 

-2,8018 

-2.8526 

-2.9626 

-3.0398 

9.3382 

8,9798 

9 7350 

8.9844 

91956 

9.1619 

10.4248 

9.3800 

9.3132 

91080 

9.0221 

97835 

9.5276 

8.9578 

10,3041 

9J365 

9,5735 

9J574 

9,7739 

10,0422 

9.8045 

10.3129 

10.0650 

10J013 

9.8628 

9.6675 

9,0415 

9,0180 

90313 
8,6028 

9,3054 

101200 

91211 
8,7019 

9,5092 

9,5526 

9,4215 

88936 

8.9148 

9,0513 

87627 

Shame ratio 

4,1949 

41992 
4,1997 
4,2017 

4,2033 
4 1 0 5 0 

4 1 0 6 3 

4 1 0 7 5 

4,2086 

41089 

4 1 1 2 8 

4 1 1 5 0 

4 1 1 6 6 

4 1 1 9 1 

4 1 1 9 8 

41219 

41221 

4,2253 

412T7 

41304 

41318 
4,2326 

4 1 3 3 0 

4 1 3 8 0 

41487 

4 1 4 8 8 

4 1 5 9 9 

4 1 6 3 0 

4 1 6 6 0 

4,2797 

4,2891 

4,2922 

4,2944 

4 1 9 9 8 

4,3003 

4,3058 

4,3135 

4,3150 

4,3211 

4 3 2 7 0 

4,3469 

24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

fRp-mi SD. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

50 

51 

52 

S3 

54 

55 

THOR2 

SSB 

BTP 

ONE-D 

ONE-PRO 

BKD 

B-SUB 

SRT 

ONE-G 

BKA 

ONE-FAS 

BKA2 

APF 

SAN 

RPF2 

OSA 

TNP 

SPT 

RKEC 

NPAT-PRO 

TVF 

UNF 

ONE-PF 

KKF 

ONE-PR 

TS 

THOR 4 

ONE+1 

ONE-UB4 

ONE-WE 

sn 
THANAI 

SCDF 

USD2 

ONE-UB3 

SFS 

ONE-UB2 

DE-1 

CMICRK 

PISD 

PPSD 

RKF2 

SW2 

RKF 

THOR 

USD 

ONE-UB 

RKF4 

AGF 

RKF-HI 

KPLUS 

SCBDA 

SFS 

SPF 

SCBMF4 

-2.4210 

-3.7852 

-3.2409 

-15730 

-3.1512 

-3,5132 

-3.5781 

-3,0623 

-2,9041 

-3,6131 

-3.1855 

-3,5939 

-3,2216 

-3,9048 

-3,8179 

-3,2896 

-4,1152 

-3,3370 

-3.1744 

-3,1752 

-3,1327 

-4,1727 

-3,1059 

-3,3966 

-3,1704 

-4,0262 

-18957 

-3,1849 

-3,1383 

-2,9933 

-4,4449 

-3,2225 

-3,8568 

-3,0029 

-31313 

-4.4137 

-3,3062 

-4,2959 

-3,2522 

-3,6556 

-2,6373 

-3,0765 

-3,7837 

-3,2961 

-3,1930 

-3,0979 

-3.4440 

-3,2963 

-4,3128 

-3.3152 

-3.5579 

-4.6962 

-3.9255 

-3.8917 

-4.3801 

9.5023 

13.8314 

11.4730 

9.0287 

10.6709 

11.8684 

111149 

10.0579 

9,5362 

11,8371 

10,2936 

11,9256 

1O320I 

114705 

12,1379 

10.4042 

12,9259 

10,4476 

9,9325 

9.7849 

9.6345 

12.7884 

9.SO80 

10.3538 

9.6359 

12.2048 

8.7607 

9.6138 

9.3659 

8.9078 

13.1915 

9.5485 

11.4143 

8.8122 

9.4505 

119011 

9.6508 

12.5337 

9.4753 

10.5964 

7.6005 

8.7553 

10.7098 

9.3034 

9.0113 

8.7407 

9.7146 

9.2102 

12.0324 

9.1744 

9.8363 

12.8551 

10.7284 

10.6142 

118532 

Sharpe rario IRp-Rf) S.D. 

4 1 5 4 8 

4,2737 

-01825 

4,2850 

4,2953 

4,2960 

4,3036 

4,3045 

4,3045 

4,3052 

4,3095 

4,3097 

4,3122 

-0,3131 

4,3145 

4,3152 

4,3184 

4,3194 

4,3196 

4,3245 

4,3252 

4,3263 

4,3257 

4,3280 

4,3290 

4,3299 

4,3305 

-0,3313 

4,3350 

4,3350 

4,3370 

4,3375 

4,3388 

4,3408 

4,3419 

4,3421 

4,3426 

4,3427 

4,3432 

4,3450 

4,3470 

4,3510 

4,3533 

4,3543 

4,3543 

4 J 5 4 4 

4,3545 

4,3579 

4,3584 

4,3614 

4,3627 

4,3653 

4,3550 

4,3557 

4 3 5 9 2 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

35 

36 

36 

36 

35 

35 

36 

36 

36 

36 

36 

36 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

50 

51 

52 

53 

54 

55 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

ONE-PR 
THANAI 

ONE-UB2 
ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-UB4 

ONE-PF 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

PISD 

DE-1 

BMBF 

RPF2 

SCBRT 

AGF 

SCDF 

RKF 

TVF 

SW2 
THOR 4 

RKF-HI 

CMICRK 

SPF 

RKF3 

RKF2 

RKEC 

RKF4 

PPSD 

RRFl 

THOR2 

TS 

SRT 

SCIF2 

SF4 

SCIF 

USD2 

STD 

SFS 

USD 

UNF 

STD2 

sn 

4.6489 

4.7675 

4.7852 

4 7 9 1 2 

4.8570 

-11716 

-1.3821 

-1.4505 

-1.4493 

-14592 

-1.4750 

-1.4894 

-1.5905 

-1.6122 

-1.5294 

-1.6104 

-1.6351 

-1,6215 

-1,6644 

-1,6843 

-1,6712 

-1,5017 

-2J491 

-1,8728 

-18256 

-1,8420 

-1,9184 

-1.8401 

-2.0441 

-1.8197 

-17891 

-1.9438 

-1.8120 

-1.8692 

-1.8781 

-2.1505 

-19464 

-19428 

-1.9239 

-1.9201 

-11038 

-10637 

-19526 

-12649 

-12770 

-2.0721 

-2.1252 

-11109 

-12253 

-2-3142 

-2-3587 

-2-2732 

-2.3988 

-1-3449 

-2.4999 

14.3284 

11.0739 

I I.I255 

11.0057 

1US12 

9.9248 

10,5889 

11,0218 

10,9636 

10.8300 

10.7508 

10.6352 

107532 

10,7355 

106672 

10,5379 

10.6872 

10.5457 

10.8055 

10.9343 

10,5029 

9,0523 

14,3156 

104371 

9,9680 

9,9519 

lOllOO 

9,6410 

10,5820 

9,3382 

8,9798 

9,7350 

8.9844 

9,1956 

9,1619 

10,4248 

9,3800 

9.3132 

9.2080 

9.0221 

9,7835 

9,5276 

8,9578 

IO3044 

10,3141 

9,3355 

9,5735 

9,3674 

9.7739 

10.0422 

101858 

98046 

10.3129 

10.0660 

10.5013 

4 0 4 5 3 

4 0 6 9 3 

4,0706 

4,0719 

4.0770 

4.1281 

4.1305 

4.1316 

4.1322 

4.1357 

4 1372 

4.1400 

4.1479 

4.1502 

4.1S28 

4.1528 

4.1530 

4.1538 

4.1540 

4.1540 

4,1591 

4,1659 

4,1781 

41794 

4,1831 

4,1851 

4 1898 

4,1909 

4,1932 

4,1949 

4,1992 

4,1997 

4 1 0 1 7 

4,2033 

4,2050 

4,2063 

4 1 0 7 5 

4,2086 

4,2089 

4 1 1 2 8 

4 1 1 5 0 

4 1 1 5 6 

41191 

4 1 1 9 8 

4.2208 

4,2219 

4 1 2 2 1 

4 1 2 5 3 

4,2277 

4.2304 

4 1 3 1 5 

4,2318 

4,2326 

4 2 3 3 0 

4 1 3 8 0 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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Table D-2 (c«ilin»d) 

mt-im 
(Ri>-Rn SJ>. Sharpe rath) 

55 

57 

58 

59 

60 

61 

52 

63 

64 

65 

66 

67 

58 

69 

70 

71 

72 

73 

74 

75 

KPLUS2 

TDF 

scm 
SCBMFS 

RKF3 

RRFl 

SF4 

S C F 

STD 

STD2 

SCBRT 

BMBF 

SCBTS3 

SCBPMO 

SCBPO 

SCBMF2 

SCBMF 

SCBMF3 

SCBTS 

SCBTS2 

-3,5130 

-3,8806 

-4,16% 

-4,4018 

-3,1603 

-4,7218 

-4,1089 

-4,3580 

-4,3912 

-4,4310 

-3,9986 

-4,4977 

-3,2568 

-3,7282 

-3,5091 

-4,3043 

-3.8006 

-4,5190 

-3,7616 

-3,4551 

9,7807 

10,4865 

11,0291 

11,5712 

8,3033 

121036 

10,3581 

10,9761 

108845 

10,8855 

9,7626 

109752 

7,9350 

8,6595 

8,0187 

9,7218 

8,5420 

9,9523 

7,6139 

6,8971 

4,3594 

4,3701 

4,3781 

4,3804 

4,3805 

-0,3870 

4,3957 

4,3970 

4,4034 

4,4071 

4,4095 

4,4098 

4,4117 

4,4305 

4,4375 

4,4427 

4,4449 

4,4541 

4,4940 

-0,5009 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

(Ri-RO S.D, 
56 

57 

58 

59 

60 

61 

52 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

SFS 

OSA 

BKAl 

BKD 

BKA 

SPT 

B-SUB 

BTP 

SCBPMO 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMF2 

SCBDA 

SCBMF3 

SCBTS2 

SCBMF4 

SCBMFS 

SCBPG 

-2,4530 

-14057 

-2,3497 

-2-3715 

-2-4019 

-17090 

-2-4780 

-2,4062 

-2,6031 

-2,5905 

-2,9568 

-2,6857 

-2,6087 

-18552 

-2,9310 

-2,9541 

-18018 

-2,8626 

-2,9626 

-3,0398 

9,8628 

9,6675 

9,0415 

9,0180 

9,0313 

9,9222 

8,9491 

8,6028 

9,1446 

9,3054 

101200 

9,1211 

8,7019 

9,5092 

9,5526 

9,4215 

8,8936 

8,9148 

9,0613 

8,7527 

4 1 4 8 7 

4 1 4 8 8 

4 1 5 9 9 

4,2630 

4,2550 

4 1 7 3 0 

4 1 7 6 9 

4 1 7 9 7 

41S47 

41891 

41922 

4,2944 

4 1 9 9 8 

4.3003 

4 J 0 6 8 

4 J I 3 5 

4 1 1 5 0 

4.3211 

4 1 2 7 0 

4.3469 

24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

gtp-Rfi SJ). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

52 

53 

64 

55 

66 

67 

68 

59 

70 

71 

72 

73 

74 

75 

75 

77 

THOR2 

ONE-D 

BCAP 

SSB 

APF 

SRT 

ONE-G 

ONE-PRO 

OSA 

BKD 

KKF 

SPT 

B-SUB 

SAN 

USD2 

TNP 

ONE-FAS 

BKA 

ONE-WE 

UNF 

BTP 

BKA2 

SCDF 

TS 

ONE-UB3 

THOR 4 

ONE-PR 

ONE-PF 

RPF2 

ONE-UB4 

NPAT-PRO 

THANAI 

ONE+1 

TVF 

DE-1 

ONE-UB 

USD 

ONE-UB2 

RKEC 

PISD 

PPSD 

SF7 

SFS 

SFS 

KPLUS 

CMICRK 

RKEDC 

RKF2 

AGF 

KPLUS2 

SW2 

2SCBDA 

RKF4 

RKF 

TDF 

THOR 

RKF-HI 

SPF 

SF4 

SCIF2 

SCBRT 

RRFl 

RKr3 

SCIF 

STD2 

STD 

BMBF 

SCBMF4 

SCBTS3 

SCBMFS 

SCBMF 

SCBPO 
SCBPMO 

SCBMF2 

SCBMF3 

SCBTS 

SrBTS2 

-2,0569 

-11508 

-3,1149 

-3,6893 

-2,7632 

-2,7626 

-2,6710 

-3,0535 

-2,9681 

-3,5295 

-3,0124 

-3,0434 

-3.6995 

-3,8094 

-2,5745 

-4,0045 

-3,1412 

-3,5893 

-2,5751 

-4,0331 

-3,6430 

-3.7830 

-3,5561 

-3,8349 

-2,9472 

-2,5885 

-3,0080 

-2,9758 

-3,9000 

-2,9440 

-3.1098 

-3,0160 

-3,0489 

-3,0757 

-4.0893 

-3,1031 

-2.7171 

-3,0945 

-3,1932 

-3,4319 

-2,3325 

-4,3835 

-3,5714 

-4,3842 

-3,3063 

-3,1779 

-3,3995 

-19495 

-4,1948 

-3,3695 

-3,7501 

-4,5185 

-3,2790 

-3,3035 

-3,7850 

-3,2152 

-3,2915 

-3,8759 

-3,7629 

-4,0802 

-3,5717 

-4,5895 

-3,0996 

-4,2729 

-4,2717 

-41112 

-4,3820 

-4,9779 

-3,2407 

-4 9350 

-3,5279 

-34962 

-3,8336 

-4,3280 

-4,5319 

-3,3772 

-3,2876 

11,0548 

10,3823 

14,7672 

15,5778 

12,0445 

11,8205 

11,0820 

12,5160 

111632 

14,2440 

12,0750 

12,1557 

14,5641 

14,8083 

9,9928 

15,4515 

12,1048 

14,1872 

10,2551 

15,3528 

13,7923 

14,3009 

13,4714 

14,4371 

11,0027 

10,0260 
111110 

11,0482 

14,4346 

10,8798 
11,4555 

11,1067 

11,1911 

111595 

14,9482 

11,3370 

9,9029 

11,2693 

11,5024 

12,4299 

8,2930 

155824 

12,5858 

151781 

11,4940 

11,0441 

11,7501 

10.0822 

14,2393 

11,4249 

12,5698 

15,3594 

10,7251 

10,7959 

12,3195 

10,4359 

10,6658 
12,4557 

12,0906 

13.0344 

11.3785 

141973 

9.5116 

12.9671 

12.8905 

12.8908 

12.6451 

14.1204 

9.0953 

13.7847 

9.6791 

9.3194 

10.1659 

11,3279 

11,5788 

8,3208 

7,5940 

(Rp-RI) SJ). 

4,1859 

4 1 0 7 2 

4 1 1 0 9 

4 1 2 2 5 

-01294 

4 1 3 3 7 

4,2411 

4,2440 

4,2440 

-0,2478 

4,2495 

4,2504 

4,2540 

4,2572 

4,2575 

4 1 5 9 2 

4,2595 

4,2500 

4,2608 

4,2527 

4,2641 

4-2545 
4,2647 

4,2656 

4,2679 

4,2682 

4 1 5 8 3 

4 2 6 9 3 

4,2702 

4,2706 

4,2715 

4,2715 

4,2724 

4,2732 

4,2735 

4 1 7 3 7 

4 1 7 4 4 

4,2745 

4 1 7 5 2 

4,2751 

4.2813 

4.2813 

4 1 8 3 8 

4.2870 

4.2877 

4 1 8 7 7 

4.2891 

4.2925 

4 1 9 4 6 

4 1 9 4 9 

4,2983 

4,3007 

4,3057 

4,3050 

4,3072 

4,3081 

4,3085 

4,3112 

4,3112 

4,3130 

4,3139 

4.3210 

4,3259 

4,3295 

4,3314 

4,3344 

4.3455 

4,3525 

4,3563 

4,3581 

4,3545 

4,3752 

4,3771 

4,3821 

4 3 9 1 4 

4,4059 

4 4 3 2 9 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

SO 

51 

52 

S3 

54 

55 

56 

57 

58 

59 

60 

51 

52 

63 

64 

65 

65 

57 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-UB2 

ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-UB4 

ONE-PF 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

PISD 

DE-1 

BMBF 

RPF2 

SCBRT 

AGF 

SCDF 

RKF 

TVF 

SW2 
THOR 4 

RKF-m 

CMICRK 

SPF 

RKF3 

RKF2 

RKEC 

RKF4 

PPSD 

RRFl 

RKEDC 

THOR2 

TS 

SRT 

BCAP 

SCIF2 

SF4 

SCIF 

USD2 

STD 

SFS 

USD 

UNF 

STD2 

SF7 

SFS 
OSA 

BKA2 

BKD 

BKA 

SPT 

B-SUB 

BTP 

SCBPMO 

SSB 

SCBMF 

SCBTS3 

SCBTS 
SCBMF2 

SCBDA 
SCBMF3 

SCBTS2 
SCBMF4 

SCBMFS 

SCBPG 

4 5 4 8 9 

4,7675 

4,7852 

4,7912 
4,8670 

-11716 

-1,3821 
-1,4505 

-14493 
-14692 

-14760 

-1.4894 

-1,5905 

-1,6122 

-1,6294 

-15104 

-16351 

-1,6215 

-16644 

-1,6843 

-1,6712 
-1,5017 

-15491 

-1,8728 

-1,8255 

-1,8420 

-1,9184 

-1,8401 

-2,0441 

-1,8197 

-1,7891 

-1,9438 

-1,8120 

-1.8592 

-1,8781 

-2,1505 

-1,9454 

-1,9428 

-1,9239 

-1,9201 
-2,1038 
-2,0637 

-2,0514 

-1,9626 

-21649 

-21770 

-2,0237 

-2,0721 

-11262 

-11109 

-21253 

-2,3142 

-2,3587 

-2,2732 

-13988 

-23449 

-2,4999 
-2,4530 

-14057 

-2,3497 

-2.3716 

-2.4019 

-2.7090 

-2.4780 

-2.4052 

-2.6031 

-2.5905 

-29568 
-15857 

-2.6087 

-2.8552 

-2 9310 

-2.9541 

-2.8018 

-2.8526 

-2%26 

-30398 

14,3284 

11,0739 

11,1265 

11,0057 

11,2522 
9,9248 

105889 

11,0218 

10,9635 

108300 

10,7608 

10,6352 

107532 
10,7355 

10,5672 

10,5379 

10,6872 

1054S7 

108055 

10,9343 

10-5029 

9-0523 

14,3156 

10,4371 

99580 

9,9519 

101 lOO 

9,6410 

10,5820 

9,3382 

89798 

9,7350 

89844 
9,1955 

9,1619 
10,4248 
9,3800 

9 3132 

91080 

9,0221 

9,7835 

9,5276 

9,4187 

89578 

10,3044 

10,3141 

9,1608 

9,3355 

9,5735 

9,3574 

9,7739 

10,0422 

101858 

9.8045 

103129 
10,0550 

10,5023 

9,8528 

9,6575 

9,0415 

9.0180 

9,0313 
9,9222 

8,9491 
8,6028 

9,1445 

9,3064 

IO1200 

9,1211 
8,7019 

9,5092 

9,5526 

9,4215 

88936 

89148 

9,0513 

87527 

4,0453 

4-0593 

4,0706 

4,0719 

4,0770 

4,1281 

-0,1305 

41316 
4,1322 

4,1357 

4,1372 
4,1400 

4 1479 

41502 

4,1528 

4,1528 

4.1530 

4 1 5 3 8 

4.1540 

4.1540 

4.1591 

4.1659 

4.1781 

4.1794 

4.1831 

4.1851 

4.1898 
4.1909 

4.1932 
4.1949 

4 1992 
4.1997 

4,2017 

4 1 0 3 3 

4 1 0 5 0 

41063 
4 1 0 7 5 

4,2086 

4,2089 

4 1 1 2 8 

411S0 

41165 
4 1 1 8 9 

41191 
4,219« 

4 1 2 0 8 

4 1 2 0 9 

4 1 2 1 9 

4,2221 

4 1 2 5 3 

4 1 2 7 7 

4,2304 

4,2316 

4.2318 

4.2326 
4 1 3 3 0 

4.2380 

4.2487 

4,2488 

4.2599 

4 1 6 3 0 

4 1 5 6 0 

4,2730 

4.2769 

4,2797 

4 1 8 4 7 

4,2891 

4 1 9 2 2 

41944 

4,2998 

4,3003 

43068 

4,3135 

4,3150 

4,3211 

4,3270 

4 3 4 5 9 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
24 

24 
24 

24 
24 
24 

24 
24 
24 

24 
24 

24 
24 

24 
24 

24 
24 

24 

24 
24 

24 

24 

24 
24 

24 

24 

24 

24 
24 

24 

24 

24 
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Table D-3 Fund performance as ranked by the Jensen Alpha, prior periods of varying length and subsequent period (1999-2000) 

sm. 
1 

2 

3 

4 

5 

5 

RPF2 

SW2 

SSB 

TNP 

SFS 

SF4 

04500 

0,2573 

0,2179 

0,0854 

4,0221 

4,0683 

11525 

0,6133 

0,3098 

01155 

4,0523 

4,1452 

01140 

0 J 4 I 4 

07575 

08299 

09584 

08849 

2,3774 

2,3714 

2,0844 

2,5561 

11552 

2,3059 

84 

84 

84 

84 

84 

84 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

RKF 

RPF2 

SAN 

SSB 

ONE-D 

SW2 

THOR2 

TNP 

SCBMF 

ONE-G 

PPSD 

SFS 

SF4 

THOR 

0,5627 

0,4540 

0,4158 

01927 

0,2757 

0,2097 

01938 

0,1594 

01449 

0,1162 

0,0228 

4,1209 

4,1806 

4,4177 

1,0117 

1,0571 

0,7550 

03583 

0,5575 

0,4396 

0,3674 

0,3730 

01483 

01591 

0,0316 

4,2590 

4 1 3 9 8 

4,6946 

0,3151 

0,2896 

0,4462 

0,7212 

0,5722 

0,6515 

0,7144 

0,7103 

0,8045 

0,7%3 

09749 

07954 

0,7350 

0,48% 

11201 

2,3517 

2,8322 

2,0497 

13810 

2,3053 

1,9895 

2,6741 

1,7572 

11400 

2,4173 

2,1805 

12989 

2,3610 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

Serial 

eorrdatioti 
Mrkm 

TNP 

RPF2 

SW2 

SF4 
24 
24 

5 SFS 

5 SSB 
-1,1835 

-1.4890 
-1,7822 

-2-4498 
0,0885' 
O0227« 

l l % 3 

11024 

24 

24 

1999-2000 

rank name JcnMn Alpha t-etat Sif. aw. n Serial 

correlation 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

TNP 

SAN 

ONE-G 

ONE-D 

THOR 

RPF2 

RKF 

SW2 

PPSD 

TH0R2 

SF4 

SFS 

SSB 

SCBMF 

0,0333 

4.0786 

4 7777 

4,2254 

4 1 4 2 4 

4,5451 

4,5911 

4,6997 

4,8032 

4,8179 

4,8704 

-1,1835 

-1,4890 

-2,0408 

0,0534 

4,1633 

4,4322 

4,4558 

4 J 4 0 7 

4,9211 

-11179 
-1,0077 

-1,9038 

-11818 

-1,6670 

-1,7822 

-2,4498 

-11830 

O9S00 

0,8718 

0,6598 

0,6530 

0,5941 

O3570 

0,2362 

0J245 

0,0701' 

01132 

01097 

0,0885' 

0,0227' 

01128 

2,6240 

15287 

11158 

2.0838 

16106 

11159 

3,0494 

13624 

16608 

17859 

2,0248 

11963 

2,1024 

2,«o;3 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

Sig. Serial 
correlation 

Alpha Sis. Serial 
»rreiaiioo 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

BKA 

ONE-PR 

THANAI 

RPF2 

TH0R2 

SAN 

ONE-FAS 

RKF2 

TNP 

ONE-D 

ONE+1 

RKF 

ONE-PRO 

NPAT-PRO 

0NE-UB3 

0NE-UB2 

SW2 

ONE-UB 

SSB 

ONE-G 

SCIF2 

AOF 

RKF-M 

ONE-WE 

RKF3 

USD2 

KPLUS 

USD 

SCBPG 

SFS 

THOR 

PPSD 

SCIF 

SF4 

STD2 

SCBMF 

STD 

SCBTS2 

SCBMF2 

SCBTS 

SCBMF3 

RRFl 

0,0282 

-0,0537 

4,0859 

-0,0934 

4,1287 

4,1700 

4,2009 

4,2050 

4 1 1 1 7 

4,2145 

-0,2229 

4,2655 

4,2758 

4.2874 

4.2995 

4.3401 

4,3408 

4,3584 

4,3728 

4,3762 

4.3955 

4,3992 

4,4392 

4,4458 
4,4527 

4,4567 

4,5357 

4,5479 

4,5839 

4,7170 

-0,8278 

4,8448 

-0,8477 

4.8669 

4,8875 

-1.0044 

-1.0101 

-1.0230 

-1.0738 

-1.0789 

-1.1848 

-1.5509 

0,0543 

4,1315 

4,1826 

4,2010 

4,2075 

4,2753 

-0,4208 

4,3299 

-0,4356 

4,3911 

4,4886 

-0,4485 

4,4980 

4,6223 

-0,6503 

4,7432 

4,6430 

4,7652 

4,3852 

4,7516 

4,7459 

4,5559 

4,7517 

4 , % 7 0 

4,8130 

4,7736 

-1,0517 

4,8838 

-1,3889 

-11820 

-1,1621 

-1,0573 

-1,6692 

-1,5094 

-1,5718 

-1,7939 

-1,8697 

-1,9543 

-1,9581 

-2,0190 

-11459 

-1,8164 

09569 

0,8958 

08557 

0,8414 

08353 

07841 

0,5755 
0.7427 

06548 

0,5971 

0,5270 

0,6554 

0,6204 

0,5352 
0,5117 

O4604 

05227 

0,4472 

O7015 

0,4554 

0,4588 

05145 

0,4493 

03376 

0,4195 

0.4423 

02973 

0,3805 

0,1702 

0,1723 

01500 

0,2902 

O1005 

01130 

0,0999' 

0,0780' 

0,0656' 

0,0555' 

0,0550' 

0,0481' 

0,0350' 

0,0745' 

2,3998 

2.3005 

2.3364 

2.6736 

2.0068 

2.9584 

2.3984 

2,2354 

2.6690 

2.5260 

2.3750 

2.3675 

13194 

2.3917 

2.3872 

2.4585 

2.3463 

2.4413 

2.0513 

2.2804 

2.3607 

2.3270 

2.5004 

2.2991 

11685 

2.4535 

2.2625 

2.4627 

2.0500 

2.3256 

2.4130 

2.4818 

2.33% 

2.3692 

11181 

2.0170 

11553 

1.9773 

2.1389 

1.8803 

11109 

1,%72 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

50 

60 

60 

60 

60 

50 

60 

60 

60 

50 

60 

60 

50 

60 

50 

60 

60 

60 

60 

50 

50 

60 

60 

60 

60 

60 

60 

60 

50 

60 

60 

JaiMH A^Uia Sig. 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

BTP 

TH0R2 

SAN 

RPF2 

BKA 

ONE-D 

BKA2 

OSA 

TNP 

ONE-PRO 

BKD 

SCDF 

RKEC 

KKF 

TS 

SSB 

ONE-PF 

sn 
ONE-FAS , 

NPAT-PRO 

UNF 

ONE+1 

TVF 

ONE-PR 

0,0379 

4,0802 

4,0856 

4,1930 

4,2014 

4 1 3 0 2 

4 1 7 0 3 

4,2863 

4,3236 

4,3441 

4,3700 

4,3794 

4,3805 

4,4231 

4,4235 

4.4315 

4,4536 

4,4629 

4 4 6 3 2 

4,4703 

4,4731 

4,4865 

4.4882 

4,5037 

0,0528 

4,1071 

4,1452 

4,3439 

4,3297 

4,4194 

4.4317 

4,4582 

4,5575 

4,5093 

4,5770 

4,5784 

4,5212 

4,7415 

4,6458 

4,3590 

4,7372 

4,7199 

4,8033 

4,8556 

4,7430 

4,9152 

4,5553 

4,9325 

O9502 

09152 

0,8852 

07325 

0,7432 

0,6769 

0,5580 

0,5490 

05798 

0.6130 

0,5668 

0,5009 

0,6047 

0,4522 

0J210 

07212 

0,4647 

04752 

0,4259 

0,3966 

04613 

03549 

0,5149 

0,3559 

1S630 

2,0635 

2,5527 

2,7117 

2,4803 

11819 

2.4673 

2.7131 

2.7955 

2.3810 

2.5305 

2.4567 

2.5950 

2.5561 

2.5241 

2.0411 

13385 

2.7676 

2.4713 

2,4555 

27987 

15311 

2,4118 

15531 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

SeriiU 
correUtion 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

KPLUS 

TNP 

ONE+1 

ONE-PR 
THANAI 

ONE-UB2 

ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

RPR 

AGF 

RKF 

RKF-Hl 

SW2 

RKF3 

R K R 
PPSD 

RRFl 
TH0R2 

SCIF2 

SF4 

SCIF 
USD2 

USD 

STD 

STD2 

SFS 

BKA 

SSB 
SCBTS 

SCBMR 

SCBTS2 

SCBMB 

SCBPG 

SCBMF 

05992 

0.0333 

0.0154 

00034 

4.0012 

4.0374 

4.0SS2 

4.0786 

4.1731 

4.1950 

4 1 2 2 2 

4 1 2 5 4 

4.2331 

4.2471 

4.2834 

4.3424 

4.5451 

4.5739 

4.5911 

4.6512 
4.6997 

4 1 1 0 9 

4.7144 

4.8032 

4.8162 

4.8179 

4.8528 

4.8704 

4.8853 

4.9256 

4.9707 

-1.0118 

-1.0431 

-1.1835 

-1.2724 

-1.4890 

-1.5217 

-1.6727 

-1.6%S 

-1.7719 

-1.9352 

-2,0408 

09983 

0.0634 

0.0294 

0.0062 

4.0023 

4 0 7 1 8 

4.1043 

4.1633 

4.3181 

4.3676 

4.4322 

4 4 5 5 8 

4.4648 

4.4265 

4.5558 

4.5407 

4 9211 

-1 1121 

-11179 

-1.3557 

-1.0077 

-1.4854 

-1.5377 

-1.9038 

-1.5331 

-1.2818 

-1.5851 

-1.6670 

-1.6780 

-21144 

-12602 

-16086 

-1.5054 

-17822 

-11132 

-2.4498 

-2.1124976 

-2.0705 

-21427 

-2.3246 

-2.8130 

-1.2830 

03295 

09500 

0,9758 

0,9951 

0,9982 

09434 

0.9179 

0,8718 

07534 

0.7167 

06698 

0,6530 

0.6467 

0.6739 

0.5840 

0.5941 

0,3670 

0,2781 

0.2362 
01889 

03246 

01S15 
01384 

0.0701' 

0.1395 

01132 

0.1272 

O1097 

0 1075 

0.0375' 

0.0340' 

O1220 

01224 

0.0885' 
O1007 

O0227' 

0.0462' 

0,0503' 

0,0353' 

0,0297' 

0,0101' 

01128 

1.9546 

2.6240 

1.8554 

1.8151 
1.9368 

1.9469 

1.9776 

23287 

11509 

2,0456 

11158 

2,0838 

11378 

17914 

2,0681 
2,6106 

11159 

1,9239 

3.0494 

17730 

2.3524 

19530 

2.9851 
2.6508 

1.9493 

2.7859 

2.0481 

2.0248 

2.0767 

2.2812 

13028 
21694 

11989 

2.1%3 

19879 

11024 

1479298163 

2.0454 

2.5387 

1.9593 

14583 

28033 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

lijit order 

-

IOOO.MIII1 

rank 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 
17 

18 

24 

tumc 

KKF 
KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-UB2 

ONE-UB 

SAN 
ONE-PRO 

ONE-FAS 

ONE-PF 

ONE-UB4 

ONE-G 

ONE-D 

ONE-WE 

ONE4JB3 

NPAT-PRO 

THOR 

DE-1 

RPR 

AOF 

RKF 

TVF 

Jenrcn Alpha 

0,8421 

0,5992 

0,0333 

0,0154 

0,0034 

4,0012 

4.0374 

4.0552 

4.0786 

4.1731 

4.1950 

4 1 1 5 1 

4.2211 

4.2222 

4.2254 

4.2331 

4 1 4 7 1 

4 1 8 3 4 

4.3424 

4.4942 

4.5451 

4 5 7 3 9 

4.5911 

4.6025 

t-«ta( 

04348 

0,9983 

0.0634 

0.0294 

0.0062 

4.0023 

4.0718 

4.1043 

4.1633 

4.3181 

4.3676 

4.4362 

4.4209 

4.4322 

4 4 5 5 8 

4 4 5 4 8 

4.4255 

4.5558 

4.5407 

4 .%59 

4,9211 

-1.1121 

-11179 

-1-3887 

Sifr 

0,5579 

03295 

0,9500 

09768 

0 9951 

0,9982 

09434 

0.9179 

0,8718 

07534 

07167 

06669 

0,6779 

0,5698 

0.5530 

05457 

0,6739 

0,5840 

0-5941 

0.3446 

0.3670 

01781 

0.2352 

01788 

D.W, 

1,6253 

19546 

2,6240 

18564 

18151 

1,9-368 

1.9459 

1.9776 

15287 

11509 

2.0456 

11304 

19758 

11158 

2.0858 

11378 

1.7914 

2 0681 

16106 
2.0878 

11159 

1.9239 

30494 

29906 

n 

24 

13 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

Serial 

correlation 

liixt Order 
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TaUe D-3 toonthiiied) 

JeflMB Alpha t.otat SU. D.W. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 
54 

55 

55 

57 

58 

59 

60 

61 

62 

63 

54 

65 

ONE-UB3 

ONE-UB2 

<»IE<i 

ONE-UB 

SW2 

THANAI 

ONE-UB4 

ONE-WE 

DE-1 

USD2 

CMICRK 

THOR 4 

RKF2 

RKF 

SPF 

USD 

RKF4 

AGF 

SFS 

RKF-HI 

SCIF2 

RKF3 

KPLUS 

SCIF 

SF4 

THOR 

SCBMF4 

SCBTS3 

STD2 

SCBDA 

PPSD 

STD 

SCBRT 

SCBMFS 

SCBPG 

SCBMF 

SCBMR 

SCBTS2 

RRFl 

SCBTS 

SCBMF3 

4,5042 

4,5132 

4-5139 

4,5284 

4,5299 

4,5348 

4,5565 

4,5725 

4,5731 

4,5814 

4,6147 

4,6207 

4,6476 

4,6731 

4,6794 

4,5835 

4,5927 

4,5950 

4,5960 

4,7240 

4,7681 

4,7935 

4,8199 

4,9060 

4,9091 

4,9136 

-1,0208 

-1,0258 

-1,0338 

-1,0395 

-1,0694 

-1,0808 

-1,0920 

-1,1249 

-1,1664 

-1,3195 

-1,3968 

-1,4259 

-1,4915 

-1,4925 

-1,5099 

4,9398 

4,9380 

4,8501 

4,9142 

4,8991 

4,9905 

-1,0573 

-1,0433 

4,9802 

4,9090 

4,8930 

4,8870 

-0,9313 

4,9797 

-1,0978 

-1,0371 

-1,0277 

-10345 

-1,1035 

-1,0720 

-1,2785 

-1,2255 

-11142 

-1,4918 

-1,4116 

-1,0540 

-1,3202 

-1,5533 

-1,6109 

-1,2869 

-1,1209 

-1,6464 

-1,9477 

-1,4881 

-2,0743 

-1,9%3 

-2,1252 

-2,3202 

-1,8490 

-13510 

-2,2764 

0,3522 

0,3532 

0,3997 

0,3654 

0,3733 

0,3271 

0,2914 

0,3023 

03321 

03581 

03755 

0,3797 

0,3566 

0,3324 

0,2780 

0,3051 

0,3094 

0,3063 

0,2755 

01893 

0,2075 

0,2255 

0,1953 

0,1426 

0,1546 

0,2929 

01933 

01031 

0,1140 

0,2046 

0,2682 

O105S 

0,0576' 

01436 

0,0437' 

0,0518* 

0,0390' 

0,0248' 

0,0709' 

0,0231' 

0,0275' 

2,4983 

2,5231 

21800 

2,4853 

15673 

2,5804 

2,4558 

2,3439 

2.5843 

2J521 

2,5217 

2,2346 

2,4767 

2,5702 

14144 

13784 

2,5137 

2,5548 

2,3757 

2,5883 

2,5898 

2,3799 

21797 

2,4378 

2,4924 

2,4535 

2,2393 

2,0306 

11542 

2,3484 

2,4893 

21103 

11959 

21374 

11854 

11551 

21565 

10254 

24581 

1,9168 

21185 

48 

48 

48 

48 

48 

4S 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

4« 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

SCBRT 

SCDF 

RKF-HI 

THCK4 

CMICRK 

SW2 

RKEC 

RKR 

RKF2 

RKF4 

SPF 

PPSD 

RRFl 

THOR2 

SCIR 

SF4 

SCIF 

TS 

USD2 

USD 

STD 

STD2 

UNF 

OSA 

sn 
SFS 

BKA2 

BKD 

BKA 

BTP 

SSB 

SCBTS 

SCBTS3 

SCBMR 
SCBTS2 

SCBDA 

SCBMF* 

SCBMR 

SCBMFS 

SCBPO 

SCBMF 

4,6277 

4,6510 

4,6612 

4,6514 

4,6687 

4,6997 

4,7103 

4,7109 

-0,7144 

-0,7285 

4,7839 

4,8032 

4,8162 

4,8179 

4,8528 

4,8704 

4,8853 

4,9198 

4,9255 

4,9707 

-1,0118 

-1,0431 

-1,0501 

-1,1190 

-1,1397 

-1,1835 

-L2151 

-11424 

-11724 

-1,3526 

-1,4890 

-1J217 

-1,5244 

-1,6727 

-1,6%5 

-1,7345 

-17416 

-1,7719 

-1.8133 

-1,9352 

-2,0408 

4 « S 7 

-1,0909 

-U557 

-1,0497 

-1,4822 

-1,0077 

-1,5282 

-1,4854 

-1,5377 

-1,6589 

-1J5S5 

-1,9038 

-1,5331 

-1-2818 

•1,5851 

-1,6570 

-1,6780 

-1,5344 

-11144 

-21502 

-1,6086 

-1,5064 

-1,7876 

-2,7528 

-1,7025 

-1,7822 

-1,5584 

-15862 

-1,7132 

-1,7238 

-2,4498 

-2,1125 

-21765 

-10705 

-21427 

-21285 

-14474 

-13245 

-2.6505 

-18130 

-1,2830 

01960 

01871 

01889 

0,3052 

01525 

0,3246 

01407 

0,1516 

01384 

OI113 

0,1859 

0.0701' 

0,1395 

01132 

01172 

01097 

01075 

0,1392 

0,0375' 

0,0340' 

O1220 

0 1224 

0,0876' 

00114 ' 

0,1027 

0,0885' 

01114 

O1059 

0,1007 

00988 ' 

0,0227' 

0,0462' 

0,0329' 

0,0503' 

0,0353' 

00364 ' 

0,0228' 

0,0297' 

0,0146' 

0,0101' 

0.2128 

13396 

11875 

17730 

1-5206 

3,0611 

13624 

19949 

19530 

19851 

3,0487 

11402 

16608 

1,9493 

17859 

14481 

10248 

10767 

2JS68 

2-2812 

2.3028 

11694 

11989 

10312 

13764 

19906 

11963 

19628 

19665 

19879 

18052 

11024 

14793 

15433 

10454 

15387 

11524 

1,8853 

1,9593 

1.9807 

14583 

2.8033 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
14 
24 
24 
24 
24 
24 
24 

Jensen Alpha t-ftal Serial 

corTeialion 
Si<, Serial 

correlation 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

BTP 

THOR2 

ONE-D 

BKD 

SRT 

B-SUB 

ONE-PRO 

BKA 

ONE<i 

SAN 

ONE-FAS 

R P R 

BKA2 

TNP 

OSA 

NPAT-PRO 

ONE-PR 

ONE+1 

SPT 

KKF 

ONE-UB4 

ONE-PF 

ONE-WE 

UNF 

IHANAl 

0NE-UB3 

SCDF 

SSB 

TS 

ONE-UB2 

RKEC 

THOR 4 

TVF 

PISD 

sn 
USD2 

DE-1 

ONE-UB 

SFX 

SW2 

CMICRK 

USD 

R K R 

RKF 

RKF4 

KPLUS 

RKF-HI 

SPF 

SFS 

AGF 

PPSD 

RKF3 

S C I R 

SCBTS3 

4.1039 

4 . 1 2 % 

4.1668 

4 1 5 7 5 

4.3025 

4.3548 

-0.3556 

4.3669 

4.3728 

4.3733 

4.4039 

-0.4226 

4,4343 

4,4906 

4,5010 

4,5388 

4,5631 

4,5754 

-0,5778 

4,5898 

-0,59% 

4,6059 

4,5302 

4,5328 

4,6417 

4,6774 

4,6898 

4,6905 

4 . 6 % 7 

4 , 6 9 % 

4,7128 

4,7783 

4.7805 

4,7809 

4,7842 

4,7851 

4 7 9 4 4 

4,8357 

4 8 3 9 0 

4,8645 

4,8722 

4,9342 

4,9525 

4.9734 

4,9897 

4,9953 

-1.0169 

-1,0186 

-1,0370 

-10415 

-1,0854 

-1,1218 

-1 1555 

-1,2709 

4,1293 

4,1322 

4,2342 

4,3152 

4,4379 

-0,4252 

4,4039 

4 , 4 4 % 

4,4874 

4,5453 

4,5297 

4,5748 

4,5189 

4,5387 

4,6257 

4,7327 

4,7931 

4,8240 

4,5781 

4,7803 

-0,8758 

4,7705 

4 8 8 2 3 

4 , 7 5 % 

4.9057 

4 , % 7 9 

-0.9508 

4.4276 

4,8081 

4,9759 

4,7332 

4,8643 

4,8027 

-1,0123 

4,9285 

-0,9467 

-1,0342 

-1,1276 

-1,0058 

-1,1345 

-0,9705 

-1,0924 

-1,0599 

-10873 

-1,1255 

-1,2038 

-1,1598 

-1,3045 

-1,2845 

-1,2013 

-1,1060 

-1,3543 

-1 4952 

-1,6978 

0,8979 

0,8955 

0,8162 

0,7545 

0,6542 

0,6734 

0,6888 

0,5558 

0,5291 

0,5884 

0,5998 

0,5592 

06072 

0,5273 

05357 

0,4587 

0,4332 

0,4157 

0,5023 

0,4405 

0,3873 

0,4453 

0.3838 

0,4527 

O3709 

03399 

0,3434 

0,6716 

0,4247 

0,3360 

0,4684 

0,3935 

0,4277 

0,3185 

0,3597 

0,3505 

O3083 

01574 

0,3216 

01645 

0,3386 

0,2823 

0,2%7 

0,2846 

02583 

01370 

01542 

O2008 

0,2077 

01379 

0,2765 

01845 

01441 

00987 ' 

2,5725 

2,0921 

11419 

14950 

2,6062 

2,4577 

2,3746 

2.4970 

2.2914 

3.0066 

2.4720 

2.7756 

2.4842 

2.8139 

2.7594 

2.4813 

15692 

2.5269 

2.7950 

2.5911 

2,4663 

2,3189 

2,3454 

2,8706 

2,5885 

2,5082 

2,5079 

2,0379 

15785 

2,5359 

2,6485 

2,2782 

2,4523 

2,5451 

2,8455 

2.4433 

2.71S7 

2.5246 

2.8897 

2.6473 

2.7029 

2,4759 

2,5799 

2,6516 

2,6055 

2,3256 

2,7758 

2,4595 

2,4738 

2,7509 

2,2531 

2.4887 

2 6 9 % 

11391 

35 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

35 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

50 

51 

52 

S3 

54 

KKF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-UB2 

ONEJJB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-PF 

ONE-UB4 

ONE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

DE-1 

BMBF 

R P R 

AGF 

RKF 

TVF 

SCBRT 

SCDF 

RKF-Hl 

THOR 4 

CMICRK 

SW2 

RKEC 

RKF3 

RKf2 

RKF4 

PISD 

SPF 

PPSD 

RRFl 

THOR2 

SCIF2 

SF4 

SCIF 

TS 

USD2 

SRT 

USD 

STD 

SFS 

STD2 

UNF 

OSA 

sn 
SFS 

08421 
0,5992 

0,0333 

0,0154 

0.0034 

4,0012 
4,0374 

4,0552 

4.0786 

4.1731 

4.1950 
4 1 1 5 1 

4.2211 

4 1 2 2 2 

4.2254 

4.2331 

4 1 4 7 1 

4.2834 

4.3424 

4.4942 

4,5089 

4,5451 

4,5739 

4,5911 

4,5025 

4.5277 

4,6510 

4,5612 

4,6614 

4,5687 

4,6997 

4,7103 

4,7109 

4,7144 

4,7285 

4,7774 

4,7839 

4,8032 

4,8162 

4,8179 

4 8 5 2 8 

4,8704 

4,8853 

4 9 1 9 8 

4 9 2 5 6 

4 9 3 1 6 

4,9707 

-1,0118 

-1,0378 

-1,0431 

-1,0501 

-1,1190 

-1,1397 

-1 1835 

04348 

0,9983 

0,0634 

0,0294 

0,0062 

4,0023 

4,0718 

4,1043 

4,1633 
4-3181 

4-3676 

4,4352 

4.4209 

44322 

4 4 5 5 8 

4.4548 

4.4265 

4,5558 

4,5407 

4,%S9 

-1,0407 

4,9211 

-1,1121 

-11179 

-1,3887 

4,8657 

-1,0909 

-U557 

-1,0497 

-1,4822 
-1,0077 

-1,5282 

-1,4854 

-1J377 

-1,6589 

4,5243 

-1,3655 

-1.9038 

-1,5331 

-11818 

-1,5851 

-1,6570 

-1,5780 

-1,5344 

-21144 

-1,5351 

-12602 

-16086 

-1,6228 

-1,6064 

-1,7875 

-27628 

-1,7025 

•1.7822 

0.6579 

0.3295 

O.9SO0 

09768 
0995I 

09982 

09434 

0.9179 

0.87IS 

01534 

0.7167 

0,6569 

06779 

0,6698 

0,6530 

0-5457 

0,6739 

O5840 
05941 

0.3445 

0JO93 

0,3570 

01781 

0,2362 

01788 

01960 
01871 

01889 

O3052 

0,1525 

0,3246 

0,1407 

01516 

01384 / 

01113 

0,5388 

01859 
00701 ' 

0,1395 

01132 

0,1272 

01097 

01075 

01392 

00375 ' 

O1390 

0,0340' 

O1120 

01189 
01224 

0,0876' 

0.0114' 

0,1027 

0.0885' 

1,5263 

19546 

16240 

1,8554 

1 « 5 1 

1,9358 

19459 

1,9775 

13287 

11509 

2,0456 

21304 

1,»758 

2,1158 

10838 

11378 

1,7914 

20581 

2,6105 

2,0878 

2.4605 

11159 

19239 

3,0494 

19906 

2-33% 

11875 

17730 

15206 

3-0611 

13624 

2,9949 

19530 

2,9851 
3,0487 

15419 

21402 

16608 

1,9493 

17«59 

10481 

2,0248 

2J0767 

23558 

22812 

1I7S3 

13028 

21694 

20241 

11989 

20312 

21764 

19905 

l l % 3 

24 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

H 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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TaUe D-3 (eanthuied) 

I9H-IW8 
Alpha ti<at Sif, 

55 

56 

57 

58 

59 

60 

51 

62 

63 

54 

65 

66 

67 

68 

69 

70 

71 

77 

THC» 

SCBMF4 

SCBRT 

SCBDA 

SF4 

SCIF 

SCBMFS 

SCBPG 

RRFl 

SCBPMO 

STD 

STD2 

BMBF 

SCBMF 

SCBMR 

SCBTS2 

SCBTS 

SCBMF3 

-11717 

- 1 1 % 9 

-1,3177 

-1,3277 

-1,3426 

-1,3544 

-1,4025 

-1,4169 

-1,4198 

-1,4489 

-1,4780 

-1,4938 

-1,5143 

-1,5835 

-1,7872 

-1,7951 

-1,8%9 

-1,9305 

-1,1455 

-11657 

-1,9711 

-11315 

-1,6604 

-1,7725 

-1,3912 

-2,0784 

- U 7 7 0 

-2,0220 

-1,7574 

-1,8381 

-1,9121 

-10141 

-2,1039 

-2,5106 

-2,4876 

-21517 

0,2600 

01142 

0,0559' 

01166 

0,1060 

0,0853' 

0,1732 

0,0453' 

01241 

0,0511* 

0,0879' 

0,0748' 

0,0543' 

0,0520' 

0,0429* 

0,0170* 

0,0179* 

0,0309* 

15134 

21717 

11953 

2,3794 

2,6381 

2,5537 

21739 

21623 

19594 

21404 

23255 

2.3015 

2,7636 

21595 

2,3410 

11611 

1,9974 

13072 

36 

36 

35 

36 

36 

36 

35 

35 

35 

36 

36 

36 

35 

36 

36 

36 

36 

36 

rank 

55 

55 

57 

58 

59 

60 

61 

62 

63 

64 

55 

56 

67 

68 

69 

70 

71 

72 

name 

BKA2 

BKD 

BKA 

BTP 

B-SUB 

SPT 

SCBPMO 

SSB 

SCBTS 

SCBTS3 

SCBMR 

SCBTS2 

SCBDA 

SCBMF4 

SCBMF3 

SCBMFS 

SCBPG 

SCBMF 

J e n t a Alpha 

-11161 

-11424 

-11724 

-1,3526 

-11615 

-1,3894 

-1,4517 

-1,4890 

-1,5217 

-1,5244 

-1,6727 

-l,6%5 

-1,7345 

-1,7416 

-1,7719 

-1,8133 

-1,9352 

-2,0408 

t^tat 

-1,6584 

-1,6862 

-1,7132 

-1,7238 

-1,8249 

-3,2868 

-1,9257 

-14498 

-11125 

-21765 

-2,0705 

-12427 

-12285 

•2,4474 

•21246 

-16505 

-18130 

-1,2830 

Si*. 

O i l 14 

01059 

O1007 

0.0988' 

00816 ' 

0.0034' 

0.0672* 

0.0227' 

00452* 

0.0329* 

0.0503* 

0.0353' 

0.0354' 

0.0228' 

0.0297' 

O0146' 

0.0101' 

01128 

D.W, 

1%28 

2,9565 

2.9879 

2.8062 

29259 

24240 

17245 

11024 

2.4793 

2.5433 

2.0454 

153S7 

11524 

1,8853 

1,9593 

1.9807 

2,4583 

2,8033 

mn-wn 1999-21100 

24 

24 

24 

24 

14 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

I* S L H M f . i -AA/,.»i - . , . . » . / . . — • • • " 
Note 1 p„,itiveKiial(!oitelauonialealodaHhe5%«ipniricu»eleyel(I-l«UBM) , , , , ™ , ™ j ™ y . ™ o o when tested for p<«itiy««tial cofteUuonlDW BauBic) 

1 Number of funda a, nnAed 1, '*e Jeaeo Alpha dilTer^ 60m other n » « u « s becai™ li»da llv.t fall mw mconcluxiy. n ^ 

Serial 

caiitjatiao 

Jenien Alpha (itBI Sig. D.W. n Serial rank name Jeuen Alpha |.atat Sig, D,W, • Serial 

correlation corrrbtion 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

55 

57 

58 

59 

60 

61 

62 

63 

64 

65 

56 

57 

68 

69 

70 

71 

72 

73 

74 

ONE-D 

BCAP 

THOR2 

SRT 

ONE-O 

OSA 

KKF 

BKD 

ONE-PRO 

SAN 

SPT 

B-SIW 

ONE-WE 

TNP 

ONE-FAS 

SCDF 

BKA 

ONE-UB3 

USD2 

ONE-PR 

0NE-UB4 

BTP 

UNF 

THANAI 

ONE+1 

BKAl 

NPAT-PRO 

R P R 

ONE-UB 

0NE-UB2 

ONE-PF 

TS 

DE-I 

PISD 

SSB 

USD 

THOR 4 

SFS 

sn 
TVF 

KPLUS 
RKEC 

SFS 

CMICRK 

SW2 

PPSD 

R K R 

SCBRT 

AGF 

RKEDC 

RKF4 

RKF 

SPF 

SF4 

RKF-K 

scm 
RKF3 

SCBDA 

SCIF 

SCBTS3 

RRFl 

STD2 

THOR 

STD 

SCBPG 

BMBF 

SCBMF 

SCBPMO 

SCBTS 

SCBTS2 

SCBMR 

SCBMF4 

SCBMFS 

SCBMF3 

0,1500 

01597 

0,1438 

4,0691 

4 1 2 8 2 

4,2586 

4 1 9 0 0 

4.2931 

4 1 1 7 1 

4,3299 

4,3728 

4,3902 

4,4070 

4,4154 

-0,4308 

4,4518 

-0,4659 

4,4720 

4,4732 

4,4863 

4,4906 

4,5118 

4,5145 

4,5197 

-0,5232 

-0,5451 

4,5491 

4.5534 

4,5617 

4,5548 

4,5652 

4,5719 

4,6287 

4,6306 

4,5589 

4,6713 

4,6807 

4,7571 

4 , 7 % 3 

4,8129 

4,8157 

4,8213 

4.8746 

4.8874 

4,9072 

4,9206 

4,9314 

4,9664 

4,9864 

4 9 9 8 0 

-1,0612 

-1,0755 

-1,0781 

-1,07% 

-1,0845 

-1,1271 

-1,1657 

-11952 

-1,3308 

-1,3387 

-1,3715 

-1,3898 

-14031 

-1.4572 

-1.4782 

-I.S045 

-1.5289 

-16160 

-16518 

-1.7512 

-18995 

-1.9317 

-1.9711 

-20361 

01635 

0,1135 

0,1019 

4,0697 

4 1 1 0 5 

-0,2271 

4,2713 

4,2418 

-01517 

-0,3307 

-01101 

4,3148 

4,4111 

4,3543 

-0,3898 

4,4374 

4,3859 

4,4797 

4,4184 

4,4844 

4,5097 

4,4342 

4,4145 

4,5202 

4,5303 

4,4399 

4,5203 
4,5117 

4,5450 

4,5548 

4,5054 

4,4543 

4,5546 

4,5720 

4,2735 

4,5738 

4,5388 

4,5543 

4,6501 

4,5761 

4,6865 

4.5840 

4.7183 

4.6845 

-0.8275 

4.7057 

4.7304 

-1.0389 

4 7 8 0 5 

4.6989 

4.8373 

•0.8388 

4.9508 

4.9399 

4.8605 

-1.0026 

-1.0003 

4.8094 

-1.1981 

-1.2813 

-1.0730 

-1,1721 

4,8770 

-1,1804 

-1,5244 

-1,4079 

-1,3313 

-1,5614 

-1,6923 

-1,8634 

-1,5575 

-1,2976 

-1,3434 

-1,6506 

0,8715 

0,9107 

0,9197 

0,9451 

0,8352 

0,8224 

0,7887 

0,8112 

0,8036 

0,7440 

07594 

07559 

0,6850 

0,7191 

O700S 

0,6661 

O7033 

0,6362 

0,6797 

0,6329 

06153 

0,6583 

0,6826 

0,6082 

0,6012 

0,6643 

0,6080 

0,6140 

0,5912 

0,5846 

0,5183 

0,6541 

05848 

0,5731 

07859 

0,5719 

0,5954 

OS 197 

0,5224 

0,5704 

0,4995 

0,5651 

0,4801 

O5008 

0.4168 

0,4878 

0,4728 

0,3101 

0,4434 

0,4919 

0,4115 

0,4106 

03471 

03575 

03988 

0,3269 

0,3280 

0,4259 

0,2436 

02134 

0,2949 

01537 

0,3900 

0,2504 

014I7 

01731 

0 I % 7 

01327 

O1047 

O0758' 

01336 

0,2079 

0,1928 

0,1110 

2,2832 

21908 

11855 

17310 

2,3856 

19177 

2,7709 

2,4917 

14791 

3,0850 

1%52 

2,4517 

15505 

2,8470 

2,5670 

2,6100 

2,4935 

2,5758 

2.7456 

2.7369 

2.6325 

2.6125 

2.904S 

2.7494 

2.5784 

2.4819 

2,5%S 

2,8345 

16744 

2,6825 

2.4540 

16737 

2,7642 

17578 

2,0358 

2,7577 

2,4650 

2,5797 

2,%99 

2,5534 

2.4479 

2.7554 

2,9899 

2,8338 

2.7744 

11603 

2,7564 

2,3445 

2,8380 

2,6750 

17384 

2,8186 

2.5463 

2.7589 

2.9210 

2.8025 

2.5906 

2.4030 

2.6588 

2.3195 

3.0546 

2.3506 

2,5129 

2,3715 

2,3727 

2,8451 

2,5275 

2,2998 

2,3619 

2,5028 

2,4839 

2,3275 

2,3178 

2,4451 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
74 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

• 40 

41 

42 

43 

44 
45 

46 

47 

48 

49 

SO 
51 

52 

S3 

54 
55 

55 
57 

58 

59 

60 

61 

62 

63 

54 

65 

66 

67 

58 

69 

70 
71 

72 

73 

74 

KKF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE-IJB2 

ONE-UB 

SAN 

ONE-PRO 

ONE-FAS 

ONE-PF 
ONE-UB4 

C»JE-G 

ONE-D 

ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

DE-1 

BMBF 

RPR 

AGF 

RKF 

TVF 

SCBRT 

SCDF 

RKF-Hl 
THOR 4 

CMICRK 

SW2 

RKEC 

R K R 

R K R 
RKF4 

PISD 

SPF 

PPSD 

RRFl 

TH0R2 

RKEEX: 

SCIR 

SF4 

SCIF 

BCAP 

TS 

USD2 

SRT 

USD 

STD 

SFS 

STD2 

UNF 

OSA 

sn 
SFS 

BKAl 

BKD 

BKA 

BTP 

B-SUB 

SPT 
SCBPMO 

SSB 

SCBTS 

SCBTS3 

SCBMR 

SCBTS2 

SCBDA 

SCBMF4 

SCBMR 

SCBMFS 

SCBPG 

SCBMF 

0,8421 

0,5992 

0,0333 

0,0154 

0,0034 

4,0012 

4,0374 

4,0552 
4,0785 

4,1731 

4.1950 

41151 

4,2211 

41222 

41254 

4,2331 

41471 

4,28-34 

4,3424 

4,4942 

4,5089 

4,5451 

4,5739 

4,5911 

4,6025 

4,6277 

4,6610 

4,6512 

4,6614 

4,6587 

4.6997 

4,7103 

4.7109 

4.7144 

4.7285 

4.7774 

4.7839 

4.8032 

4.8162 

4.8179 

4.8210 

4.8528 

4.8704 

4.8853 

4 9 1 5 8 

4.9198 

4.9256 

4.9316 

4.9707 

-1,0118 

-1,0378 

-1,0431 

-1.0501 

-1,1190 

-1,1397 

-1,1835 

-11161 

-1,2424 

-1,2724 

-1,3526 

-1,3615 

-1,3894 

-1,4517 

-14890 

-1,5217 

-1,5244 

-1,6727 

-16%5 

-I734S 

-1,7416 

-1,7719 

-1,8133 

-1,9352 

-2,0408 

0,4348 

09983 

0,0634 

0,0294 

0.0062 

4.0023 

4.0718 

4,1043 

4,1533 

41181 

4,3576 

4,4362 

4,4209 

4,4322 

4,4558 

4,4548 

4,4265 

4,5558 

4,5407 

4 ,%59 

-1.0407 

4.9211 

-1.1121 

-11179 

-1,3887 

4.8657 

-1,0909 

-1,3557 

-1,0497 

-1,4822 

-l,00T7 

-1,5282 

-1.4854 

-1,5377 

-1,6589 

4,6243 

-1,3656 

-1,9038 

-1,5331 

-1,2818 

-1,7014 

-1,5851 
-1,6670 

-1.6780 

-1,0406 

-1.5344 

-2,2144 

-1,5351 

-2,2502 

-1,6085 

-1,6228 

-1,6054 

-1,7876 

-2.7628 

-1.7025 

-1.7822 

-1.6584 

-1.6862 

-L7132 

-17238 

-1.8249 

-3,2868 

-1,9257 

-2,4498 

-11125 

-2,2765 

-2,0705 

-2.2427 

-21285 

-14474 

-2.3246 

-16505 

-18130 

-1.2850 

0.6679 

0J29S 

0.9500 

0.9758 

0.9951 

09982 
0.9434 

0.9179 

08718 

07534 

01167 

05669 

0.6779 

0.6598 

0.6530 

06467 

0.5739 

0,5840 

05941 

0,3445 

0,3093 

O3570 

0,2781 

0,2362 

0,1788 

0,3950 

0,2871 

01889 

0,3052 

0,1525 

01246 

O1407 

01516 

0,1384 

0,1113 

0,5388 

01859 

O0701* 

01395 

01132 

0,1030 

01272 
O1097 

0.1075 

0.3O93 

0,1392 

00375* 

O1390 

0.0340* 

01220 

01189 

01224 

00875* 

0.0115* 

O1027 

0.0885* 

0.1114 

0,1059 

0.1007 

0.0988* 

0.0816* 

0.0034* 

0.0672* 

0,0227* 

0.0462' 

0.0329' 

0.0503' 

0.0353' 

0.0364' 

0.0228' 

00297 ' 

00146 ' 

0 0 1 0 1 ' 

01128 

1.6263 

1.9546 

2.6240 

1.8S54 

1.8151 

19368 

1.9459 

1.9776 

15287 

11509 

10456 

11304 

1.9758 

11158 

2.0838 

11378 

1.7914 

20681 

2.5106 

2.0878 

14505 

11159 

1 9239 

3.0494 

19906 

2.33% 

11875 

2.7730 

15206 

3.0611 

2.3624 

2.9949 

2.9530 

19851 

3.0487 

23419 

2.2402 

2.6608 

1.9493 

2.7859 

19753 

10481 
2.0248 

2.0767 

2.7381 

2.3558 

21812 

11753 

2.3028 

2.2694 

2.0241 

2.1989 

2.0312 

2.3764 

1.9906 

11%3 

2.%28 

19665 

2.9879 

2.8052 

2.9269 

14240 

2.7245 

2.1024 

2.4793 

25433 

20454 

2.5387 

11524 

1.8855 

19593 

1,9807 

24585 

28033 

24 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

first order 

-

-

-

• 

-

are excluded from sample BCL 
» tignificant at the 0.10 level 
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Table D-4 Fund performance as ranked by the M Squared, prior periods of varying length and subsequent period (1999-2000) 

HW-HW 

SW2 

TNP 

I99I-HW 

4,1447 

4,2842 

-01161 

-0,5853 

-0,4936 

4,4947 

0,7433 

0,7433 

07433 

07433 

0.7433 

0.7433 

10.5750 

11.2386 

9.8243 

11-1263 

9,8213 

9,6960 

11,5673 

11,5673 

11,5673 

11,5673 

11,5673 

11,5673 

4 1 2 8 0 

4,3143 

4 1 8 6 4 

4,6380 

•0,7135 

-0,7336 

84 

84 

84 

84 

84 

84 

Rp S.D. ftuid SJ). maritri M tqwarcd 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

RKF 

PPSD 

SSB 

ONE-D 

SAN 

R P R 

IH0R2 

SCBMF 

SW2 

C8JE-G 

TNP 

SFS 

SF4 

THOR 

4,0588 

4,1038 

4,5931 

4,2488 

-0,5872 

4,5523 

4 1 8 7 3 

4.4456 

4.5315 

4.4761 

4.9493 

4.9388 

-0.9582 

4.7757 

07435 

0.7436 

0.7436 

0.7436 

0.7436 

0.7436 

07436 

07436 

0.7435 

07435 

0.7435 

0.7435 

07435 

0.7436 

9.34% 

7.9040 

11.8395 

8.5512 

11,3381 

11,0651 

8,5170 

9,3097 

101407 

8,7809 

11,5958 

10,0824 

10,0837 

8,2484 

110466 

12,0466 

12,0455 

12,0455 

12,0456 

12,0456 

12,0466 

12,0466 

12,0466 

12,0466 

12,0466 

12,0466 

12,0466 

12,0466 

4 1 9 0 3 

4,5479 

4,6165 

-0,5528 

4,5703 

4,6780 

4,7145 

4 ,7%S 

4.8740 

4.9298 

-l.OISI 

-1,2656 

-1,2895 

-1,4752 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

TNP 

RPR 

SW2 

SF4 

SFS 

SSB 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

TNP 

SAN 

ONE-G 

ONE-D 

THOR 

RPR 

RKF 

SW2 

PPSD 

mosa 
SF4 

SFS 

SSB 

SCBMF 

Rp Rf SJ).* 
4,9209 

-1,4913 

-13932 

-1,7755 

-2,1023 

-13399 

03506 

03505 

03506 

03506 

03506 

03506 

9.9248 
9.9519 
9.7350 
93735 
9,8628 
93064 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

-1,0807 
-1,7171 
-18800 
-11305 
-14278 
-2,8791 

SJ),fcnd SJ>j»riie« 

24 
24 
24 
24 

24 
24 

4.9209 

-1.1387 

-11844 

-11709 

-1,1511 

-1,4913 

-1,4691 

-1,5932 

-1,7531 

-1,6120 

-1,7755 

-11023 

-13399 

-2,6062 

03506 

03506 

O3506 

03506 

03506 

03506 

0,3506 

03506 

03506 

03506 

03506 

03506 

03506 

03506 

9,9248 

10,6352 

10,6872 

10,5457 

9,0523 

9,9519 

93382 

9,7350 

9,7835 

8,9578 

93735 

9,8628 

93064 

1OI200 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

-1,0807 

-11138 

•13585 

-13671 

-13025 

-11171 

-1,8263 

•18800 

-2,0515 

-10970 

-11305 

-2,4278 

-18791 

-19134 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

1994-1998 
SJ).fc»d SJl jnrhel 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

TH0R2 

SSB 

R K R 

BKA 

ONE-PR 

THANAI 

ONE-D 

SAN 

RKF 

RPF2 

ONE^FAS 

ONE^PRO 

ONE+1 

PPSD 

TNP 

USD2 

NPAT-PRO 

SW2 

AGF 

ONE-UB3 

RKF-Hl 

RKR 

ONE-G 

USD 

ONE-UB2 

SCIR 

ONE-UB 

ONE-WE 

KPLUS 

THOR 

SCBTS3 

KPLUS2 

SFS 

SCBPG 

SCIF 

SF4 

STD2 

STD 

SCBMF 

RRFl 

SCBMR 

SCBTS2 

SCBMR 

SCBTS 

-1,2925 

-2,1077 

-1,2980 

-1,7910 

-13832 

-13922 

-1,3877 

-2,1580 

-1.4920 

-2,0648 

-1,6486 

-1,7213 

-1.5882 

•1.3004 

•2.3766 

•1.5044 

-1.6545 

-10003 

-21484 

-1,5351 

-1,5322 

• 1,4743 

• 1,6734 

•1,5544 

•1,6975 

•2,0729 

-1,7430 

-1,6315 

• 1,8218 

•1,7555 

•1J1S7 

•1,8594 

-2,3444 

-1,6717 

-15852 

-14391 

-2,5351 

-2,6557 

-2,0799 

-3,4931 

-2,4199 

-1,7629 

-2,5851 

-1,9578 

0,7597 

0,7597 

0,7597 

0,7597 

0,7597 

0,7597 

07597 

0,7597 

0,7597 

0.7597 

0.7597 

0.7597 

0.7597 

0.7597 

0.7597 

0.7597 

0.7597 

07597 

07597 

07597 

01597 

07597 

0,7597 

0,7397 

07597 

0,7597 

0,7597 

07597 

01S97 

0,7597 

07637 

0,7597 

07597 

07597 

07S97 

0,7597 

0,7597 

07597 

0,7597 

0,7597 

07597 

0,7597 

07597 

0,7597 

8.2950 

11.4505 

8.0803 

10.0110 

8.2525 

8.1911 

8.0300 

108559 

8.3659 

10.3803 

8.6662 

8.9065 

8.3322 

7.2928 

11.0872 

7.8483 

8.3570 

9.5223 

10.3764 

8.2309 

8.1987 

7.6252 

8.2488 

7.8293 

83135 

9.5753 

8.4444 

7.7663 

81507 

8.0556 

7,2444 

8,2676 

93855 

7,2424 

9,7152 

91691 

9,4857 

9.5449 

7.7789 

11.5725 

8.5704 

5.5308 

8.7537 

7.0855 

12.0045 

12.0045 

12.0046 

12.0046 

12.0046 

110045 

12.0045 

12.0046 

12.0046 

12.0046 

12.0045 

12.0046 

12.0045 

I2.0O45 

12.0046 

12,0046 

12,0046 

12,0045 

12,0046 

110045 

110046 

12,0045 

12,0045 

12,0046 

12,0045 

12,0046 

12,0045 

12.0046 

12.0046 

12.0045 

12.0551 

12.0045 

12.0046 

12.0046 

12.0046 

12.0046 

12.0046 

12.0045 

12.0046 

12.0046 

12,0046 

12,0045 

12,0045 
12,0045 

-21103 

-12454 

-21974 

-21989 

-13537 
-13941 

-2,4506 

•2,4667 

•2,4714 

•2,5067 

•2.5753 

•2.5844 

•2.6231 

•2.6314 

•2.5361 

•2.7034 

-2.7083 

-2,7199 

-2,7205 

-2.7330 

-2,7425 

-17574 

•27813 

•2,7884 

•2,7885 

•17915 

•2,7982 

•2,9355 

-2,9954 

-3,0030 

-3,0297 

-3,0578 

-3,2103 

-31705 

-3,3734 

-3,3832 

-3,4101 

-33484 

-3,5125 

-3,5519 

-3,5939 

-3,8074 

-3,8273 
-3,8444 

60 

60 

50 

60 

60 

50 

60 

60 

60 

60 

50 

60 

50 

60 

60 

60 

50 

60 

60 

60 

50 

50 

60 

60 

60 

50 

60 

50 

60 

60 

60 

60 

60 

60 

60 

60 

60 

50 

60 

60 

50 

1 

7 

3 

4 

5 

6 

7 

8 

9 

10 

11 

17 
13 

14 

15 

16 

17 

18 

19 

70 

71 

7 ' 

73 

74 

25 

THCS«2 

SSB 

BTP 

SAN 

BKA 

RKEC 

ONEJ3 

R P R 

OSA 

ONE-PRO 

BKA2 

TVF 

BKD 

TNP 

TS 

SCDF 

ONE-PF 

PPSD 

sn 
KKF 

UNF 

ONE-FAS 
THOR 4 

ONE,C 

NPAT-PRO 

-1,2528 

-21555 

-1,7805 

-2,2299 

-11200 

-1,5593 

-14804 

-2,2712 

-1,7722 

-1,8502 

-2,1990 

-1.5348 

-23117 

-2.5882 

-24595 

-2.3012 

-1.6844 

-1.4556 

-2.7579 

-10044 

-2.6762 

-1.9756 

-1.6818 

-18574 

-1.8797 

0.7909 

0.7909 

0.7909 

O7909 

0.7909 

0,7909 

0,7909 

0.7909 

0.7909 

0.7909 

0.7909 

07909 

0,7909 

0,7909 

O7909 

07909 

07909 

0,7909 

O7909 

07909 

O7909 

07909 

0,7909 

O7909 

0,7909 

8,7145 

12,3549 

10,2717 

11,3352 

10.6273 

8.9292 

8.2458 

11.0538 

9.2371 

9.4559 

10.7001 

8.5849 

107793 

11.7335 

11.1390 

103153 

8.3926 

76089 

120136 

9.4016 

11.6515 

9.1881 

8 1688 

81105 

8 7741 

13.0019 

13.0019 

13.0019 

13.0019 

130OI9 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

13.0019 

130019 

13.0019 

13.0019 

13.0019 

130019 

130019 

13.0019 

13.0019 

13.0019 

13.0019 

-2,2731 

-2,4125 

-2,4639 

-2,6738 

-17705 

-2,7768 

-2,7904 

-2,8109 

-2,8169 

-2,8406 

-2,8422 
-2,8828 

-19514 

-2,9535 

-30031 

-30324 

-3,0439 

-3,0497 

-3.0607 

-3,0749 

-3,0780 

-3.1240 

-3.1448 

-3.1621 

-3 1566 

48 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 
27 

28 

79 

30 

31 

37 

33 

34 
35 

36 

37 

38 

39 

40 

41 

47 
45 

44 

KPLUS2 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

0NE-UB2 

ONE-UB 

SAN 
ONE-PRO 

ONE^FAS 

ONE^G 

ONE-D 

ONE-WE 

ONE-UB5 

NPAT-PRO 

THOR 

RPF2 

AGF 

RKF 

SW2 

RKF-Hl 

R K B 

R K R 

PPSD 

RRFl 

THCK2 

SCIR 

SF4 

SCIF 

USD2 

STD 

USD 

STD2 

SFS 

BKA 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMR 
SCBMF3 

SCBTS2 

SCBPG 

4 4 3 4 5 

4.5153 

4.9209 

-1.0315 

-1.0999 

-1.0987 

-1.1185 

•1.1253 

•1.1387 

-11398 

-11515 

-11844 

-11709 

•13138 

•13335 

•1.3206 

•1.1511 

-1.4913 

-1.4894 

-1.4691 

-13932 

-13185 

-1.5957 

-1.5922 

-1,7531 

•1,7131 

-1,6120 

-1,7215 

-1,7755 

-1,7603 

-18745 

-1,%36 

-1,9225 

-1,9943 

-11023 

-2,0513 

-13399 

-2,6062 

-13351 

-2,2581 

-1S045 

-2,6034 

-2,4512 

-2,5891 

03506 

03505 

03506 

03506 

O3S06 

03506 

03506 

03506 

03506 

O3S06 

O3505 

03506 

03506 

03506 

03506 

03506 

03506 

O3505 

03506 

03506 

03506 

0,3506 

03506 

03505 

03506 

03506 

03506 

03505 

03506 

03506 

0,3506 

0,3506 

O3506 

O3S06 

03506 

03506 

03506 

0,3506 

O3S06 

03505 

03506 

03506 

O3S06 

0.3506 

11.1265 

111522 

99248 

103889 

11.0218 

10%35 

10,8300 

107508 

106352 

107532 

10,7355 

10,6872 
10,5457 

10,8055 

109343 

105029 

9,0523 

9,9519 

9,6410 

93382 

9,7350 

9,1956 

9,3800 

9,3132 

9.7835 

9,5276 

89578 

93365 

93T35 

9,3574 

9,7739 

10,0422 

98045 

10,0660 

9,8628 

9,0313 

93064 

101200 

91211 

87019 

93092 

94215 

88936 

8,7627 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

111715 

111715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

111715 

11,1715 

11,1715 

11,1715 

11 1715 

111715 
11 1715 

11,1715 

11,1715 

11,1715 

11.1715 

11.1715 

11.1715 

111715 

11 1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

4.4377 

4 3 1 0 1 

-1.0807 

-1.1075 

-1.11% 

-1.1262 

-1.1649 

-1.1817 

-11138 
-1.3017 

•13270 

-13585 

•1.3571 

•1.3701 

•1.3702 

•1.4270 

•1.5026 

-1.7171 

-1,7816 

-1,8263 

-1,8800 

-1,9203 

-1,%7S 
-1,9799 

-2,0516 

-10691 

-2.0970 

-2.1287 

-2.1305 

-11568 

-2.1929 

-2.2238 

-21395 

-21S18 

-2.4278 

-2.6205 

-18791 

-2.9134 

-19388 

-2.9984 

-30036 

-3.1522 

-31588 

-3.5247 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

SJ-fanJ SJ)jM>ket Mmuared n 

1 

7 
5 

4 

5 

7 

17 

22 

25 

KKF 

TDF 

KPLUS2 

KPLUS 

TNP 

ONE+i 

ONE-PR 

THANAI 

ONE-UB2 

ONE-UB 

SAN 
ONE-PRO 

ONE-FAS 

ONE^UBt 

ONE-PF 

ONE-G 

ONE^D 

ONE-WE 

0NE^UB3 

NPAT-PRO 

THOR 

RPR 

SCBRT 

AGF 

4 1 9 8 3 

4,4159 

4 4 3 4 6 

4 3 1 5 3 

4,9209 

•1,0315 

•10999 

•1,0987 

•1,1185 

-1,1253 

-1,1387 

-11398 

-11615 

-1,2788 

-11598 

-1,2844 

-11709 

-13138 

-13336 

-13206 

-1.1511 

-1,5222 

-1.4913 

-1.5577 

-1,4894 

03505 

03506 

03506 

03506 

03505 

O3505 

03506 

03506 

03506 

03506 

03506 

O3506 

03506 

03506 

03506 

O3506 

03506 

03506 

O3506 

0.3506 

0.3506 

03506 

03-<06 

03506 

03506 

14-3284 

11.0739 

111265 

111522 

9.9248 

105889 

11,0218 

10%36 

10.8300 

107608 

10.5352 

10.7532 

107355 

10.6572 

103379 

10.6872 

10.5457 

108055 

109343 
10.5029 

9.0523 

10.4371 

99519 

lOUOO 

95410 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

111715 

11,1715 

11,1715 

11,1715 

11 1715 

11 1715 

11 1715 

11 1715 

11,1715 

11,1715 

11 1715 

111715 

111715 

11 1715 

11,1715 

11,1715 

11 1715 

11.1715 

4.1553 

4.4237 

4.4377 

4.5101 

-1,0807 

-1,1075 

-1,11% 

-1,1252 

-1 1649 

-1,1817 

-11138 

-13017 

-1,3270 

-13558 

-13555 

-13585 

-1,3671 

-1.3701 

•13702 

•14270 

•15025 

•15539 
•11171 

•17692 

•1 7815 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 
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l a k 

26 

17 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 
51 

52 
53 

54 

55 

56 
57 

58 

59 

60 

61 

62 

63 
64 

65 
66 

• a ~ e 

CMICRK 

USD2 

R K R 

SW2 

ONE+1 

ONE-UB 

ONE-PR 

ONE-UB2 

0NB,UB3 

DE-1 

THOR 

RKF 

THANAI 

AGF 

RKF4 

USD 

ONE-WE 

ONE-UB4 

SPF 

RKFJB 

SFS 

SCIR 

R K R 

2SCBDA 

KPLUS 

SCBMF4 

TDF 

SF4 

SCIF 

KPLUS2 

SCBMFS 

STD2 

STD 

SCBTS3 

RRFl 

SCBRT 

SCBPG 

SCBMF 

SCBMR 

SCBMF3 

SCBTS 

57 o\.c> 1 ox 

1996-1998 
n d t 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
35 

37 

38 

39 

40 
41 

42 

43 

44 
45 
4^ 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

name 

TH0R2 

SSB 

BTP 

ONE-D 

ONE-PRO 

BKD 

B-SUB 

SRT 

ONE-G 

BKA 

ONE-FAS 

BKA2 

APF 

SAN 

R P R 

OSA 

TNP 

SPT 

RKEC 

NPAT-PRO 

TVF 

UNF 

ONE-PF 

KKF 

ONE-PR 

TS 

THOR 4 

ONE+1 

ONE-UB4 

ONE-WE 

sn 
THANAI 

SCDF 

USD2 

0NE-UB3 

SFS 

ONE4JB2 

DE-1 

CMICRK 

PISD 

PPSD 

R K R 

SW2 

RKF 

THOR 

USD 

ONE-UB 

RKF4 

AOF 

RKF-Hl 

KPLUS 

SCBDA 

SFS 

SPF 

SCBMF4 

Rp 
-1.8719 

-1.7072 

-1.7081 

-2.2326 

-1.9007 

-19558 

-1.9146 

-1.9345 

-1.8816 

-17411 

-1,8339 

-1,8872 

-1,9276 

-2,7091 

-1,8900 

-1,76% 

-1,7921 

-1,9088 

-13724 

-1,9194 

-23952 

-2,5517 

-1,7869 

-3,0863 

-21102 

-2,8379 

-23934 

-15243 

-2,7089 

-2,2588 

-2,8715 

-2,7782 

-18023 

-2,0122 

-3,4328 

-14437 

-2,2229 

-2,3938 

-2,7815 

-2,9555 

•2,3839 

•2 1559 

Rp 

•1,6510 

-3,0152 

-2.4709 

-1.8030 

-13812 

-2.743: 

-2.9081 

-21915 

-11341 

-2.8431 

-2.4155 

-19239 

-2.4516 

-3.1348 

-3.0479 

- 2 3 1 % 

-33452 

-2.5670 

-2.4044 

-2.4052 

-2.3527 

-3.4027 

-13359 

-2.6265 

-2.4004 

-31552 

-2.1257 

-2.4149 
-13683 

-12233 

-3,5749 

-2,4525 

-3,0968 

-2,2329 

-2.4614 

-35438 

-23352 

-3.5259 

-14822 

-188S5 

-1.8673 

-2.3065 

-3.0138 

-2.S261 

-2.4230 

-2.3279 

-2.5740 

-2.5263 

-3.5429 

-2.5453 

-21979 

-3.9262 

-3.1566 

-3.1217 

-35101 

Rf 
0.7909 

07909 

07909 

0.7909 

O7909 

0.7909 

0.7909 

0.7909 

0.7909 

O7909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

07909 

0.7909 

0.7909 

07909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

0.7909 

O7909 

07909 

0.7909 

O7909 

0.7909 

0.7909 

0.7909 

0.79O9 

0.7909 

07909 

0.7909 

O7909 

0.7909 

0.7909 

Rf 

O7700 

0.7700 

O7700 

0.7700 

0.7700 

0.7700 

0.7700 

O7700 

07700 

O7700 

0.7700 

0.7700 

O7700 

07700 

0.7700 

0.7700 

O7700 

0.7700 

0.7700 

0.7700 

0.7700 

07700 

0.7700 

O7700 

0.7700 

O7700 

07700 

O7700 

0.7700 

O7700 

0.7700 

0.7700 

07700 

0.7700 

0.7700 

0.7700 

O7700 

0.7700 

0.7700 

0.7700 

0.7700 

O7700 

0.T700 

O7700 

0.7700 

0.7700 

0.7700 

O7700 

0.7700 

O7700 

0.7700 

0.7700 

0,7700 

O7700 

0.7700 

SJ),fa>d 

81170 

8 1481 

8,1450 

9,8539 

8,7402 

8,9184 

8,7531 

8,8087 

8,5344 

11,4102 

8,4172 

8,5803 

8,5920 

11,1072 

8,4838 

8,0952 

8,1493 

8,5087 

9,9022 

8,4790 

9,9554 

10,1890 

7,7693 

11,5999 
«,93SI 

10,7524 

9,4175 

9,7179 

101367 

8,9158 

10,4724 

10,1357 

101035 

7,6365 

111554 

8.5105 

7.5699 

8.0605 

9 0113 

91241 

7.4180 

6.8659 

S.D.ibDd 

9.5023 

13.8314 

11.4730 

9.0287 

10.5709 

11.8684 

111149 

10,0579 

93362 

11,8371 

102936 
11,9255 

10,3201 

114705 

12,1379 

10,4042 

12,9259 

10.4476 

9.9325 

9.7849 

9.5345 

12,7884 

9,5080 

103538 

9,5359 

12,2048 

8,7507 

9,6138 

9,3559 

8.9078 

13.1915 

9.5485 

11.4143 

8.8122 

9.4505 

12.9011 

9.5508 

12.5337 

9.4753 

10.5954 

7.600S 

8.7653 

107098 

9.3034 

9,0113 

8,7407 

97146 

9,2102 

12,0324 

9,1744 

9,8363 

118551 

107284 

106142 

118532 

S.D. marliel 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

13,0019 

S.D. market 

14,5277 

14,5277 

14,5277 

14,5277 

143277 

143277 

14,5277 

14,5277 

14,5277 

14,5277 

143277 
14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

143277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

143277 

14,5277 

143277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

143277 

14,5277 

14,5277 

14.5277 

14.5277 

14.5277 

M i v i a r c d 

-3.1809 

-3.1954 

-3.1978 

-3.1985 

-31131 

-31149 

-31279 

-31321 

-3.2333 

-31338 

-3.2535 

-31673 

-31756 

-3.3062 

-33177 

-3.3216 

-33302 

-3.3344 

-3.3627 

•33552 

•3.3702 

•3.4873 

-3.5231 

•3.5549 

-33751 

•3.5971 

•3,6054 

•3,6446 

•3,6543 

-3,6550 

•3,7551 

•3,7875 

-3,8331 

-3,9815 

-4,0882 

-4,0933 

-43181 

-4,3461 

-4,3635 

-4.4899 

-4.7738 

-1.7913 

Msnnaied 

-2.9313 

-32058 

-33338 

-33701 

-3.5202 

-3.5304 

-3.6407 

-3.5531 

-3.6541 

-3,6544 
-3,7257 

-3,7298 

-3,7651 

-3.7790 

-3.79% 

-3,8233 

-3.8551 

-3.8702 

-3.8730 

-3.9442 

-3.9538 

-3.9702 

-3.9755 

-3.9958 

-4.0099 

-4.0225 

-4.0319 

-4.0428 

-4.0973 

-4.1118 

-4.1252 

-4.1330 

-4.1515 

-4.1806 

-4.1974 

•4.2002 

-4.2058 

-4.2093 

-41154 

-4.2418 

-4.2710 

-43291 

-4.3626 

-4.3770 

-4,3777 

-4,3789 

-43802 

-4.4294 

-4.4372 

-4.4797 

-4 4995 

-4.5372 

-4.5471 

-45565 

-43939 

n 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

4S 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

n 

36 

35 

35 

35 

35 

36 

35 

36 

35 

36 

35 

36 

36 

35 

35 

36 

35 

-56 

36 

36 

35 

36 

36 

36 

36 

36 

35 

35 

36 

36 

35 

36 

36 

35 

35 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

mt-ntt 
rank 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

55 
57 

58 

59 

50 

51 

62 

63 

64 

65 

65 

67 

I999-2(IM 

rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1] 

13 

14 

15 

16 

17 

18 

19 
20 
21 

22 

23 

24 

25 

25 

17 

28 

29 

30 
31 

32 
33 

34 
35 

35 
37 

38 

39 

40 

41 
42 

43 

44 

45 

45 
47 

48 

49 

50 

51 

52 

53 

54 

55 

name 

SCDF 

RKF 

TVF 

SW2 

THOR 4 

RKF-Hl 

CMICRK 

SPF 

R K R 

R K R 

RKEC 

RKF4 

PPSD 

RRFl 

TH0R2 

TS 

SCIR 

SF4 

SCIF 

USD2 

STD 

USD 

UNF 

STO2 

sn 
SFS 

OSA 

BKA2 

BKD 

BKA 

BT? 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMR 

SCBDA 

SCBMR 

SCBTS2 

SCBMF4 

SCBMFS 

SCBPG 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

ONE^UB2 

ONE-UB 

SAN 
ONE^PRO 

ONE-FAS 

ONE^UB4 

ONE-PF 

ONE,<} 

ONE-D 
ONE-WE 

ONE-UB3 

NPAT-PRO 

THOR 

PISD 

DE-1 
BMBF 

RPR 

SCBRT 

AGF 
SCDF 

RKF 

TVF 

SW2 
THOR 4 

RKF-W 

CMICRK 

SPF 

R K R 

R K R 

RKEC 

RKF4 

PPSD 

RRFl 

THOR2 

TS 

SRT 

SCIR 

SF4 

SCIF 

USD2 

STD 

SFS 

USD 

UNF 

STD2 

sn 

Rp 

-1.5934 

-1.4591 

-1.4384 

-13932 

-1.4513 

-13186 

-13275 

-1.7999 

-1.5957 

-1-5922 

-13733 

-13595 

-1-7531 

-1-7131 

-1.6120 

-1.9142 

-1,7215 

-1,7755 

-1,7603 

-1,8746 

-I,%35 

-1,9225 

-10481 

-1,9943 

-11492 

-11023 

-10550 

-1,9991 

-2,0209 

-2,0513 

-2,0556 

-13399 

-2,6062 

-23351 

-21581 

-2,5045 

-23803 

-2.6034 

-2,4512 

•2,5120 

•2,5120 

-2,5891 

Rp 
41983 
4,4169 
4,4346 
4,4405 
4,5153 
4,9209 
-10315 
-1,0999 
-1,0987 

-1,1185 

-1,1253 

-1,1387 

-1,2398 

-1,2615 

-11788 

-11598 

-1,2844 
-1,2709 

-13138 

-13336 

-1,3205 

-1,1511 
-21985 

-13222 

-14749 

-1,4913 

-1,5677 

-1,4894 

-16934 

-1,4591 

-1,4384 

-1,5932 

-1,4613 

-13185 

• 1,5275 

• 1,7999 

-1,5957 

-13922 

-1,5733 

-15595 

-1,7531 

-1,7131 

-1,5120 

-1,9142 

-19263 

-1,7215 

-1.7755 

-1.7603 

-18745 

•1%35 

•2.0081 

-1.9225 

-2,0481 

-19943 

-2 1492 

Rf 

03506 

03506 

03S06 

03505 

03505 

03505 

03506 

03506 

03506 

03506 

O3506 

O3506 

0.3506 

03506 

0.3506 

03506 

03506 

03506 

03505 

03506 

03506 

03505 

03506 

03506 

03506 

03506 

03506 

03506 

03505 

03506 

03506 

0.3506 

03506 

O3505 

03506 

03506 

O3506 

0.3506 

03506 

03506 

O3S06 

03505 

0.3506 

0.3506 

03506 

0-3506 

03505 

03506 

03506 

0.3505 

0.3506 

03506 

O3506 

O3506 

03506 

0.3506 

03506 

O3506 

O3506 

03506 

O3505 

03506 

03506 

O3506 

03506 

0.3506 

0.3506 

03506 

03506 

O3506 

O3506 

03506 

03506 

O3S06 

03506 

03506 

03506 

O3506 

03506 

O3506 

0.3506 

03505 

O3506 

03506 

03506 

0.3506 

03506 

O3506 

03506 

03506 

0.3506 

03506 

03506 

03506 

03506 

03S06 

03506 

SJ>.lBd 

103820 

93382 

8.9798 

9.7350 

89844 

9.1956 

9.I5I9 

10.4248 

93800 

93132 

91080 

9.0221 

9.7835 

93276 

8.9578 

103044 

93365 

93735 
93674 

9.7739 

10.0422 

9.8046 

103129 

10.0660 

103023 

9.8528 

96675 

9.0415 

90180 

9.0313 

8.6028 

93054 

10 1200 

9.1211 

87019 

9.5092 

93525 

94215 

8.8936 

89148 

9.0613 
8.7627 

S.D.fOHd 

143284 

110739 

11.1265 

11.0057 

11.2522 

9.9248 

103889 

110218 

10%35 

IO8300 

10.7508 

10.6352 

10.7532 

107355 

10.6672 

103379 

10.5872 
10.5457 

1O80S5 

10.9343 

10.5029 

9.0523 

143155 

10.4371 

9.9580 

9.9519 

lOllOO 

9.6410 

10.5820 

9.3382 

8.9798 

9.7350 

8.9844 

9,1955 

91619 

104248 

93800 

93132 

9,2080 

9,0221 

9-7835 

93276 

89578 

103044 

103141 

93355 

9,5735 

9,3674 

9,7739 

10,0422 

101858 

98046 

103129 

100660 

10,5023 

SJI jMriKt 

11,1715 

11,1715 

n , I 7 l 5 

11,1715 

11 1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

n,1715 

11.1715 

11.1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11 1715 

11,1715 

11,1715 

111715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

SJ ) . ^a r t e t 

11 1715 

11,1715 

11,1715 

11 1715 

111715 

111715 

11,1715 

11,1715 

11,1715 

11,1715 

11 1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11 1715 

111715 

11,1715 

11,1715 

11,1715 

111715 

11,1715 

11,1715 

111715 

11,1715 

11,1715 

11,1715 

111715 

11,1715 

111715 

11,1715 

11,1715 

11 1715 

11,1715 

11,1715 

11 1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11 1715 

11 1715 

11 1715 

111715 

11,1715 

11 1715 

11 1715 

11,1715 

11 1715 

Msiaa iTd 

- 1 « 7 3 

-1,8253 

-1,8751 

-1,8800 

-19024 

•1,9203 

•1,9394 

-1,9539 

-1,%75 

-1.9799 

•1,9835 

•10270 

•10516 

•10691 

•10970 

-11048 

-11287 

-11305 

-11668 

-11929 

-11238 

-21395 

-21478 

-11518 

-2-3085 

-14278 

-14293 

-15525 

-23873 

-16205 

-2,7741 

-18791 

-19134 

-29388 

-19984 

-3,0036 

-3,0771 

-3.1522 

-3.1688 

-31357 

-3,3019 

-3,5247 

M savared 

4,1553 

4 4 2 3 7 

4 4 3 7 7 

4,4525 

43101 

-1,0807 

-1,1075 

- 1 1 1 % 

-1,1252 

-1,1649 

-1 1817 

-11138 
-13017 

-1,3270 

-1,3358 

-1,3555 

-1,3585 

-13571 

-13701 

-1,3702 

-1,4270 

-1,5026 

-15386 

-16539 

-15953 

-11171 

-1.7592 

-17816 

-1,8073 

-18263 

-18751 

-18800 

-1,9024 

-1,9203 

-1,9394 

-1,9539 

-1,%75 

-1,9799 

-1,9835 

-2,0270 

-10516 

-2,0691 

-10970 

-2,1048 

-11156 

•11287 

•21305 

•2,1668 

•2 1929 

•21238 

•12363 

•12395 

•2.2478 

•2J5I8 

-23085 

• 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

n 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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mt-ww 
Msquared 

56 

57 

58 

59 

60 

51 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 
75 

KPLUS2 

TDF 

SCIR 
SCBMFS 

RJCR 

RRFl 

SF4 

SCIF 

STD 

SID2 

SCBRT 

BMBF 

SCBTS3 

SCBPMO 

SCBPG 

SCBMR 

SCBMF 

SCBMR 

SCBTS 

SCBTS2 

-2,8430 

-3,1106 

- 3 3 9 % 

-3,6318 

-13903 

-3,9528 

-33389 

-33880 

-3,5212 

-3,5510 

-31286 

-3,7277 

•2,4968 

•2,9582 

-2,7391 

-33343 

-3,0306 

-3,7491 

-2,9916 

-16851 

O7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

O7700 

0,7700 

07700 

0-7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

0,7700 

9,7807 

104856 

11,0291 

11,5712 

8,3033 

121036 

103581 

10,9761 

10,8845 

108855 

9,7626 

10,9752 

7,9350 

8,6595 

8,0187 

9,7218 

8,5420 

9,9523 

7,5139 

5.8971 

14,5277 
14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

14,5277 

143277 

14,5277 

-43966 

-4,5050 

-4,7223 

-4,7564 

-4.7593 

-4.8523 

-4.9928 

-4.9982 

-30910 

-5.1435 

-5,1803 

-5 1835 

-51110 

-5,4847 

-53876 

-5,5521 

-5,6938 

-5,8255 

-6,4074 

-6,5076 

35 

36 

35 

35 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

36 

I997-I99i 

raak name Rp Rf S.D.fhnd SJ>.n>atliet MB4uatcd n 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

S3 

54 

55 

56 

37 

S< 

S9 

60 

51 

62 

53 

64 

65 

56 

57 

68 

«9 

70 

71 

72 

73 

74 

TS 

16 

77 

THOR2 

ONE-D 

BCAP 

SSB 

APF 

SRT 

ONE-G 

ONE-PRO 

OSA 

BKD 

KKF 

SPT 

B-SUB 

SAN 

USD2 

TNP 

ONE-FAS 

BKA 

ONE-WE 

UNF 

BTP 

BKA2 

SCDF 

TS 

0NE-UB3 
THOR4 

CWE-RR 

ONE-PF 

RPR 

ONE-UB4 

NPAT-PRO 

THANAI 

ONE+I 

TVF 

DE-1 

ONE-UB 

USD 

0NE-UB2 

RKEC 

PISD 

PPSD 

sn 
SFS 

SFS 

KPLUS 

CMICRK 

RKEDC 

R K R 

AGF 

KPLUS2 

SW2 

SCBDA 

ItKF4 

RKF 

TDF 

THOR 

RKF-W 

SPF 

SF4 

SCIR 

SCBRT 

RRFl 

R K R 

SCIF 

STD2 

STD 

BMBF 

SCBMF4 

SCBTS3 

SCBMFS 

SCBMF 

SCBPG 

SCBPMO 

SCBMR 

SCBMR 

SCBTS 

SCBTS2 

-1,2845 

-13785 

-13425 

-19171 

-19909 

-1,9903 

-1,8997 

-2,2813 

-11958 

•21573 

-2,2402 

•2,2711 

-2,9272 

•3,0371 

-1,8023 

-31324 

-2,3589 

-2,9170 

-1,9028 

-3,2608 

-2,8708 

-3,0107 

-2,7938 

-3,0526 

-11749 

-1,9163 

-2,2358 

-2,2035 

-3,1277 

-11717 

-23376 

-12437 

-2,2757 

-13034 

-33171 

-2,3308 

-1,9448 

-2,3224 

-2,4209 

-2,65% 

-1.5502 

-3.5112 

-2.7991 

-3.5119 

-2.5340 

-2.4057 

-2.6273 

-2.1772 

-3.4225 

-2,5972 

-2,9778 

-3,8464 

-2,5067 

-2,5312 

-3,0128 

-2,4429 

-15194 

-3.1037 

-2.9906 

-3.3079 

-2.7995 

-3.8172 

-23273 

-3.5007 

-34995 

-3.5389 

-3.6097 

-4.2057 

-24585 

-4.1638 

-2.7556 

-2.7240 

-3.0613 

-33558 

-3.75% 

-16049 

-15153 

0.7723 

07723 

0.7723 

07723 

0.7723 

07723 

0.7723 

07723 

0.7723 

0.7723 

0.7723 

07713 

0.7723 

0.7723 

0,7723 

0.7723 

0.7723 

0.7713 

0.7723 

0.7723 

0.7723 

07723 

0.7723 

07723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

07723 

0.7723 

0.7723 

07723 

0.7723 

07723 

0.7723 

07723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

07723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

07723 

0.7723 

0.7723 

07723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

0.7723 

07723 

0.7723 

0,7723 

0,7723 

0,7723 

0,7723 

0,7723 

0,7713 

0,7723 

0,7723 

0,7723 

0,7713 

0,7723 

11,0548 

10,3823 

14,7572 

153778 

12,0446 

11,8206 

11,0820 

115160 

12,1532 

141440 

12,0750 

111557 

14,5641 

14,8083 

9,9928 

13.4516 

111048 

14.1872 

10.2551 

153528 

13.7923 

14.3009 

13.4714 

14.4371 

11.0027 

10.0250 

111110 

11.0482 

14.4345 

10.8798 

11.4555 

11.1067 

11.1911 

11.25% 

14.9482 

11.3370 

9.9029 

11.2593 

11.5024 

12.4299 

81930 

15.5824 

12.5858 

15.2781 

11.4940 

11.044! 

11.7501 

10.0822 

14,2393 

11,4249 

12,5698 

15,3594 

10,7261 

107959 

123195 

104359 

10,6558 

12,4557 

110906 

13,0344 

11,3785 

14,2973 

93116 

I2,%71 

12,8905 

118908 

12,6451 

14,1204 

9,0953 

13,7847 

9,5791 

93194 

10,1669 

11,3279 

11,5788 

8,3208 

7,5940 

173010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

17,5010 

173010 

17,5010 

17,5010 
17,5010 

17,5010 

17,5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

17.5010 

173010 

17.5010 

17.5010 

17.5010 

17.5010 

17,5010 

17,5010 

17,5010 

-2,4810 

-2,8532 

-2,9193 

-3,1225 

-3,2427 

-3,3179 

-3,4474 

-3,4975 

-3,4983 

-3,5543 

-3,5935 

-3,5094 

-3,6732 

-3,7298 

-3,7368 

-3,7635 

-3.7592 

-3.7788 

-3.7925 

-3.8251 

-3.8504 

-3.8573 

-3.8505 

-3.8765 

-3.9155 

-3.9208 

-3.9235 

-3.9416 

-3.9562 

•3.%33 

•3.9787 

•3,9801 

•3,9958 

•4.0085 

-4.0154 

•4.0180 

-4.02% 

-4.0335 

-4.0443 
-4,0597 

-4,1500 

-41510 

-4,1939 

-4,2498 

-4,2620 

-41636 

•4,2858 

-4,3475 

-4,3834 

-43892 

-4,4490 
-4.4903 

-4.5778 

-4.5830 

-4.6047 

- 4 5 1 % 

-4.5288 

-4.6736 

-4.5744 

-4.7061 

-4.7214 

-4.8455 

-4.9309 

-4.9947 

-5.0273 

-5.0807 

-51920 

-5.3974 

-5.4535 

-5.4945 

-5.6055 

-5.7933 

•S.8257 

•5.9143 

-5.0775 

-63310 

-6 8043 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24. 

I9*9-IWHI 

rank 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

65 

67 

68 

69 

70 

71 

72 

73 

74 

75 

name 

SFS 

OSA 

BKAl 

BKD 

BKA 

SPT 

B-SUB 

BTP 

SCBPMO 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMR 

SCBDA 

SCBMR 

SCBTS2 

SCBMF4 

SCBMFS 

SCBPG 

Rp 
-11023 

-2.0550 

-1.9991 

•2.0209 

•2.0513 

•23583 

•11274 

•10556 

-21524 

-13399 

-2.6062 

-23351 

-2.2581 

-23045 

-23803 

-16034 

-14512 

-15120 

-2.5120 

•16891 

Rf 

03506 

03506 

03506 

03506 

03506 

0.3506 

03506 

03505 

03505 

O3505 

03506 

03506 

0,3506 

O3506 

03505 

03505 

03506 

03506 

0,3506 

03506 

SJ>.lted 
9,8628 

9,6675 

9,0415 

90180 

9,0313 

9,9222 

8,9491 

8,5028 

9,1446 

93064 

101200 

9,1211 

8,7019 

93092 

93525 

9,4215 

8,8936 

8,9148 

90513 

8,7627 

SJXmatIM 

11,1715 

11 1715 

11,1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

1I.I71S 

11.1715 

11.1715 

11.1715 

11,1715 

11,1715 

Mi«mued 

•14278 

•14293 

•15526 

-13873 

-16205 

-2,6994 

-17428 

•17741 

•18294 

•18791 

-29134 

•19388 

•19984 

•3,0036 

•3,0771 

-3,1522 

-31688 

-31367 

-33019 

-3,5247 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

on-iaM 
Rp Rf 

I 
2 

3 

4 

5 

5 

7 

8 

9 

10 

II 

12 
13 

14 
15 

16 

17 

18 
19 
20 

21 
22 
23 
24 
25 

25 

27 

28 
29 
30 

31 
32 

33 
34 
35 

35 

37 

38 

39 

42 

43 

50 

51 

52 

53 

54 

55 

55 

57 

58 

59 

50 

61 

62 

63 

64 

65 

65 

57 

58 

71 

72 

73 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

ONE-PR 

THANAI 

C»1E-UB2 

ONE-UB 

SAN 
ONE-PRO 

ONE-FAS 

ONE-UB4 

ONE-PF 

ONE-G 

ONE-D 
ONE-WE 

OHB4JB3 

NPAT-PRO 

THOR 

PISD 

DE-1 

BMBF 

R P R 

SCBRT 

AGF 

SCDF 

RKF 

TVF 

SW2 
THOR 4 

RKF-W 

CMICRK 

SPF 

R K R 

R K R 

RKEC 

RKF4 

PPSD 

RRFl 

RKEDC 

THOR2 

TS 
SRT 

BCAP 

SCIR 

SF4 

SCIF 

USD2 

STD 
SF8 

USD 

UNF 

STD2 

sn 
SFS 

OSA 

BKA2 

BKD 

BKA 

SPT 

B-SUB 

BT? 

SCBPMO 

SSB 

SCBMF 

SCBTS3 

SCBTS 

SCBMR 
SCBDA 

SCBMR 
SCBTS2 

SCBMF4 

SCBMFS 

SCBPG 

4 1 9 8 3 

4,4169 

4,4346 

4 4 4 0 5 

4 3 1 5 3 

4,9209 

-10315 

-10999 

-1,0987 

-1,1185 

-1,1253 

-1,1387 

•11398 

•11515 

•11788 

•11598 

• 11844 

•1,2709 

•13138 

• 13336 

•1,3206 

•1,1511 

•11985 

•13222 

•1.4749 

•1.4913 

•1.5677 

•1.4894 

•1.5934 

•14691 

-1.4384 

-1.5932 

-1.4613 

-13185 

-1.5175 

-1.7999 

-1.5957 

-1,5922 

-1,5733 

-13695 

-11531 

-1,7131 

-1,7107 

-1,6120 

-1,9142 

-1,9253 

-1,5731 

-1,7215 

-1,7755 

-1,7603 

-1,8745 

-1,%35 

-2,0081 

-1,9225 

-2,0481 

-1,9943 

-11492 

-11023 

-2,0550 

-1,9991 

-2,0209 

-2,0513 

-13583 

-2,1274 

-10556 

-2.2524 

-23399 

-2.6052 

-2-3351 

-21581 

-15045 

-15803 

-2.6034 

-2.4512 

-15120 

-26120 

•2.5891 

03505 

03506 

03506 

03506 

03505 

03506 

O3S06 
03505 

03506 

03505 

03506 

0.3506 

O3S05 

03506 

03506 

03505 

0.3506 

03506 

03506 

03505 

O3506 

03506 

0.3506 
O3506 

03506 

03506 

03506 

0.3506 

0.3506 
03506 

0.3506 

03505 

0.35O6 
03S06 
O3506 

0.3505 

O3506 

03506 

0.3505 

0.3506 

0.3506 

O3506 
0.3506 

O3506 

03506 

03505 

03506 

0.3506 

03506 

O3506 

03506 

03506 

O3S06 
03505 

03506 

O3S06 
03505 

03506 

0.3505 

0.3505 

0.3506 

0.3506 
03506 

0.3505 

O3506 

03506 
O3505 

O3S06 

0.3506 

0.3506 

03506 

O3506 

0.3506 

03S06 
O3505 

0.3506 

0.3506 

SJ).fc«d SJ).mattet Mwnated 

143284 

11.0739 

11.1265 
11.0057 

111522 

99248 

10.5889 

11.0218 

10%36 
10 8300 

107608 

10.6352 

107532 

10.7355 

106572 

103379 

10.6872 

10.5457 

108055 

109343 
103029 

90523 

143155 

104371 

99580 

99519 

1O1100 

95410 

10.5820 

9.3382 

8.9798 

9.7350 
89844 

9.1956 

9.1619 
104248 

9.-5800 

93132 

91080 

9.0221 

9.7835 

9.5276 

9-4187 

89578 

103044 

103141 

9.1608 

93365 

9.5735 

9.3674 
9.7739 

10.0412 

1018S8 

98045 

103129 
10.0650 

105023 

9.8628 

9.6575 

9.0415 

9.0180 

90313 
9.9222 
8.9491 

8.5028 

9,1445 

9,3064 

10,1200 

91211 

87019 

9.5092 

9.5525 

9.4215 

8.8936 
89148 

90613 

8,7627 

11,1715 
11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11,1715 

11 1715 

11,1715 
11,1715 

11,1715 

11,1715 

111715 
11,1715 

111715 

11,1715 

11,1715 
11,1715 

11 1715 

11,1715 
11,1715 

11,1715 
11,1715 
11,1715 

11,1715 

11,1715 

11 1715 

11 1715 

11.1715 

11.1715 

11.1715 

11.1715 
11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 
11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 

11.1715 
11.1715 

11.1715 

11.1715 
11.1715 

11.1715 

11.1715 

11.1715 

11.1715 
11.1715 

11.1715 

11.1715 

11.1715 

11 1715 

11.1715 

11.1715 

11.1715 

11.1715 

11 1715 
11.1715 

11 1715 

11 1715 

11 1715 

II 1715 

11 1715 

11 1715 

II 1715 

1I.171S 

4.1553 

4.4237 

4.4377 

4.4525 

4 3 1 0 1 

•1.0807 

•1.1075 

•1.11% 
•1.1262 
•1 1649 
•1 1817 

•11138 
•13017 

•13270 
-13558 

-1.3556 

-13585 

-1,3671 

-13701 

-13702 

-1.4270 

-1.5025 

-15386 

-16539 

-1,6953 

-1,7171 

-1,7592 

-1,7816 

-1,8073 

•1,8263 

-1,8751 

-1,8800 

-1,9024 

-19203 
•19394 

•19539 

•1,%75 

•1,9799 
-1,9835 

•2,0270 

•10516 

•20691 
-10944 

-2,0970 

-21048 

-11155 

-11173 

-11287 

-2 1305 

-11658 

-2.1929 
•12238 

•21363 

•2,2395 

•21478 

•21518 

•2,3085 

•14278 

•24293 

•23525 

-15873 

-2,6205 

-2,6994 

-2,7428 

-17741 

-2,8294 

•18791 

-19134 
-19388 

-19984 

-30035 

-3,0771 

-3 1522 

-3 1688 

-31357 

-33019 

-3,5247 

24 
24 

24 
24 
24 

24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
24 

24 
24 
24 
24 

24 
24 
24 

24 
24 
24 

24 
24 

24 
24 

24 
24 

24 
24 

24 

24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24_ 



Table D-5 Fund performance as ranked by the raw returns, prior periods of varying length and subsequent period (1999-2000) 
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raw retnnw (meM montbly retefp) 

1 

2 

3 

4 

5 

5 

R P R 

SW2 

SSB 

SFS 

SF4 

TNP 

4,1447 

4 1 1 5 1 

4 1 8 4 2 

-0,4936 

4,4947 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

RKF 

PPSD 

ONE-D 

THOR2 

SCBMF 

ONE-G 

R P R 

SAN 

SSB 

SW2 

THOR 

SFS 

TNP 

SF4 

4,0588 

4,1038 

4 1 4 8 8 

4,2873 

-0,4466 

4,4761 

-03623 

4,5872 

•0,5931 

4,6315 

-0,7757 

4,9388 

4,9493 

4,9582 

84 

84 

6 TNP 4,S853 84 

1993-1998 

rank name raw Ivtnnis Imean mentliK lyAira) n 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

1 

2 

3 

4 

5 

6 

TNP 

R P R 

SW2 

SF4 

SFS 

SSB 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

TNP 

SAN 

THOR 

ONE-D 

ONE-G 

RKF 

R P R 

SW2 

THCK2 

PPSD 

SF4 

SFS 

SSB 

SCBMF 

4,9209 

-1.4913 

-13932 

-1.7755 

-11023 

-23399 

» ( • 
4-9209 

-1-1387 

-1,1511 

-11709 

-11844 

-1,4591 

-1,4913 

-13932 

-1,6120 

-11531 

-1,7755 

-11023 

-13399 

-2,6062 

iTtnra) 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

THOR2 

RKF2 

PPSD 

ONE-PR 

ONE-D 

THANAI 

R K R 

RKF 
USD2 

SCBTS3 

USD 

ONE+1 

ONE-WE 

RKF-m 

ONE-UB3 

ONE-FAS 

NPATJUO 

SCBPG 

ONE^i 

ONE-UB2 

ONE-PRO 

ONE-UB 

SCBTS2 

THOR 

BKA 

KPLUS 

KPLUS2 

SCBTS 

SW2 

R P R 

SCIR 

SCBMF 

SSB 

SAN 

AGF 

SFS 

TNP 

SCBMR 

SF4 

STD2 

SCBMF3 

SCIF 

STD 

RRFl 

-11925 

-11980 

-1,3004 

-13832 

-1,3877 

-1.3922 

-1,4743 

•1,4920 

•1,5044 

•13157 

-1,5544 

-1,5882 

-1,6315 

-1,6322 

-1,6351 

-1.5486 

-1,6545 

-1,6717 

-1,6734 

-1.6975 
-1.7213 

-1.7430 

-1.7629 

-1.7555 

-1.7910 

-1,8218 

-1,8694 

-1,9578 

-2,0003 

•2,0648 

•2,0729 

•2,0799 

•11077 

-11580 

-12484 

-2,3444 

-2,3765 

-2,4199 

-2,4391 

-23351 

•2,5851 

•15852 

•2,5557 

•3.4931 

60 

60 

50 

50 

60 

50 

50 

60 

60 

60 

60 

60 

50 

60 

50 

60 

60 

60 

50 

60 

50 

60 

50 

60 

50 

60 

50 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

50 

50 

60 

50 

50 

60 

50 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

THOR2 

PPSD 

ONE-D 

TVF 

RKEC 

THOR 4 

ONE-PF 

USD2 

R K R 
USD 

OSA 

BTP 

R K R 

ONE-WE 

THOR 
ONE-PRO 

ONE-G 

CMICRK 

NPAT-PRO 

ONE-UB3 

RKF 

RKF4 

ONE+1 
ONE-UB4 

ONE-PR 

•11628 

•1,4565 

•14804 

-1,5348 

-1,5593 

-1,5818 

-1,6844 

-1,7072 

-1,7081 

-1,75% 

-1,7722 

-1,7805 

-1,7859 

-1,7921 

-1,8339 

-1.8502 

-1.8574 

-1.8719 

-1.8797 

-1.8815 

-1.8872 

-1,8900 

-1,9007 

-19088 

-1,9145 

n 

48 

1 

2 
3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
44 

KPLUS2 

KPLUS 

TNP 

CS4E+1 

THANAI 

ONE-PR 

ONE-UB2 

ONE-UB 

SAN 

THOR 

ONE-PRO 

ONE-FAS 

ONE-D 

ONE-G 

ONE-WE 

NPAT-PRO 

ONE-UB3 

RKF 
AGF 

RPR 

RKF-m 

R K R 
SW2 

RKF3 

THOR2 

RRFl 

SCIR 

PPSD 

SCIF 
SF4 

USD2 

USD 

STD 

STD2 

BKA 

SFS 

SCBTS 

SCBTS3 

SSB 

SCBTS2 

SCBMR 

SCBMR 

SCBMF 

SCBPG 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

KKF 

TDF 
KPLUS2 

KPLUS 

TNP 

ONE+1 
THANAI 

ONE-PR 
ONE-UB2 

ONE-UB 

SAN 

THOR 
ONE-PRO 

ONE-PF 
ONE-FAS 

ONE-D 
ONE-UB4 

ONE-G 

ONE-WE 

NPAT-PRO 

ONE-UB3 

TVF 
THOR 4 

RKF 

AGF 

4,4346 

43163 

4,9209 

-1,0315 

-1,0987 

-1,0999 

-LI 185 

-1,1253 

-1,1387 

-1,1511 

-11398 

-1,2615 

-11709 

-11844 

-13138 

-1,3206 

-13335 

•14591 

•14894 

•1,4913 

•13186 

-1,5922 

-13932 

-13957 

-1,6120 

-1,7131 

-1,7215 

-1,7531 

•1,7603 

•1,7755 

-1,8746 

-1,9225 

-1,%35 

-19943 

-10513 

-11023 

-21S81 

-23351 

-13399 

-2,4512 

-23045 

-2,6034 

-16062 

-26891 

raw letnins Im 
41983 

44159 

4 4 3 4 5 

43153 

4,9209 

-1,0315 

-1,0987 

-10999 

-1,118S 

-1,1253 

-1,1387 

-11511 

-U398 

-1,2598 

- U 5 I S 

•1,2709 

•1,2788 

•1,2844 

•13138 

•13206 

-13336 

-14384 

-14513 

-14691 

-14894 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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TahkD-S 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 
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40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

55 

57 

58 

59 

50 

51 

62 

63 

64 

55 

56 
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ONE-UB2 
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KKF 

SCBTS3 

BKA 

SCBTS2 
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KPLUS 

SCBPO 

SAN 

SW2 

SSB 
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R P R 

SCDF 

BKD 

SPF 

SCBTS 

TDF 

SCBMF 

SFS 

SCBRT 

TS 

SF4 

SCIR 

TNP 

UNF 

SCIF 

AOF 

DE-1 

sn 
STD2 

SCBMFl 

STD 

SCBMF4 

SCBMFS 

SCBMF3 

SCBDA 

RRFl 

-1,9194 

-1,9276 

-1,9346 

-1,9568 

-19756 

-2,0044 

-2,0122 

-11200 

-2,1569 

-11990 

-21102 

-2,2229 

-12299 

-21326 

-21555 

•21588 

•12712 

-13012 

-23117 

-13724 

-2,3839 

-2,3934 

-2,3938 

-2.3952 

-2,4437 

-2,4595 

-15243 

•2,5617 

•2,5882 

•2,5762 

•17089 

•2.7091 

•2.7411 

•2,7679 

-2,7782 
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-2,8379 

-18715 
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48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 

48 
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•13957 
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-23399 

-2.4512 

-15045 

-15120 
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37 
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-21233 
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•21923 

•23065 

•23279 
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-2.4004 

-2.4044 

-2.4052 
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-14525 

-2,4614 

-2.4709 

-2.4822 

-2.4968 

- 1 5 1 % 

-2,5251 

-2,5253 

-2,5352 

-2,5453 
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-2,5266 

-2,6740 

-2,5851 

-2,7391 

-2,7432 

-2,7979 

-2,8430 

-2,8431 

-2,8855 
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25 

26 
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35 
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TS 
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STD 
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4.4169 

4 4 5 4 6 

4 4405 

4 3 1 6 3 

4.9209 

-10315 

-1.0987 

-10999 

-1 1185 

•1.1253 

-1.1387 

-1.1511 

-1.2398 

-1.2398 

-11515 

-11709 

-1.2788 

-1.2844 

-13138 

-1.3206 

-1,3336 

-14384 

-1,4513 

-14691 

-1.4749 

-14894 

-1.4913 

-13185 

-13222 

-13275 

-13677 

-1 5595 

-1.5733 

-1.5922 

-13932 

-13957 

-1.6120 

-16934 

-1.7131 

•1,7215 

•1,7531 

-17603 

•1,7755 

•1,7999 

-18746 

-19142 

-1,9225 

-1.9263 

-1%35 

-19943 

-19991 

•20081 

•10209 

•20481 

-10513 

24 
24 
24 
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24 
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24 
24 
24 
24 
24 
24 

24 
24 
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Table D4(eoMhned) 

mt^l»9« 
raw retnmi faman monthly return) 

57 

58 

59 

60 

61 

62 

53 

64 

65 

66 

67 

58 

69 

70 

71 

72 

73 

74 

75 

TS 

SF4 

TNP 

SCIR 

UNF 

DE-1 

SCBMR 

AGF 

SCIF 

SCBMF4 

STD 

SCBMFS 

SFS 

SrD2 

sn 
BMBF 

SCBMR 

SCBDA 

RRFl 

-31552 

-3,3389 

-3,3452 

-3,39% 

-3,4027 

-3,5259 

-3,5343 

-3,5429 

-3,5880 

-3,5101 

-3,6212 

-3,5318 

-3.6438 

-3,6610 

-3,6749 

-3,7277 

-3,7491 

-3,9262 

-3,9528 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

57 

58 

59 

60 

51 

62 

63 

64 

55 

56 

67 

68 

69 

70 

71 

72 

73 

74 

75 
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BTP 

SFS 

B-SUB 

sn 
PISD 

SCBPMO 

SCBTS 

SCBTS3 

SSB 

SPT 

SCBTS2 

SCBMR 

SCBMF4 

SCBDA 

SCBMR 

SCBMF 

SCBMFS 

SCBPG 

-10550 

•2,0556 

•11023 

-11274 

•11492 

•11985 

•12524 

•21581 

•13351 

•23399 

•23583 

-14512 

-15045 

-13120 

-2,5803 

-2,6034 

-26062 

-2.6120 

-2,6891 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

raw retutn (mean monthly retnrn) n i n n monthly rctutnl 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

52 

63 

54 

65 

55 

57 

58 

69 

70 

71 

72 

73 

74 

75 

76 

77 

THOR2 
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ONE-WE 

THOR 4 
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SRT 

APF 

ONE-UB4 

ONE-UB3 

R K R 
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ONE-PF 

ONE-PR 

KKF 

THANAI 

SPT 

ONE+1 
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TVF 

0NE-UB2 

RKF3 

ONE-UB 

NPAT-PRO 

BCAP 

ONE-FAS 

CMICRK 

RKEC 

THOR 

SCBTS3 

RKF4 

SCBTS2 

RKF-W 

RKF 

KPLUS 

KPLUS2 

SCBTS 

RKEDC 

PISD 

SCBPG 

SCBMF 

BKD 

SCDF 

SFS 

SCBRT 

BTP 

BKA 

SSB 

B-SUB 

SW2 

SF4 

BKA2 

TDF 

SAN 

SCBPMO 

TS 

SPF 

RPF2 

TNP 

UNF 

SCIF2 

DE-1 

AGF 

STD2 

SCIF 

STD 

SCBMF2 

BMBF 

sn 
SFS 

SCBMF3 

RRFl 

SCBDA 

SCBMFS 

SCBMF4 

-1.2845 

-13785 

-1,5602 

•1,8023 

-1,8997 

-1,9028 

-1,9153 

-1,9448 

-1,9903 

-1,9909 

-11717 

-2,1749 

-2,1772 

-2,1958 

-21035 

-2,2358 

-2,2402 
-2.2437 

-2,2711 

-2,2767 

-2,2813 

-2,3034 

-2,3224 

-2,3273 

-13308 

-2,3376 

•2,3426 

•2,3689 

•2.4057 

•2,4209 

-2.4429 

-14685 

•2.5057 

-15153 

-2.5194 

•2.5312 

•15340 

•2.5972 

-2,6049 

-2,6273 

-2,65% 

-2,7240 

-2,7556 

-2,7573 

-17938 

-21991 

-2,7995 

-2,8708 
-2,9170 

-2,9171 

-2,9272 

-2,9T78 

-2,9905 

-3,0107 

-3,0128 

-3,0371 

-3,0613 

-3,0626 

•3,1037 

•3,1277 

•3,2324 

-3,2608 

-3,3079 

-33171 

-3,4225 

-3,4995 

-3,5007 

-3,5389 

-33558 

-3,6097 

-3,6112 

-3,6119 

-3,75% 

-3,8172 

-3,8454 

-4 1638 

- (2057 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

45 

47 

48 

49 

SO 

51 
52 

53 

54 
55 

55 

57 

58 

59 

50 

61 

62 

53 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

KKF 

TDF 

KPLUS2 

APF 

KPLUS 

TNP 

ONE+1 

THANAI 

ONE-PR 

ONE-UB2 

ONE-UB 

SAN 

THOR 

ONE-PRO 

ONE-PF 

ONE-FAS 

ONE^D 
ONE^UB4 

ONE^G 

ONE-WE 

NPAT-PRO 

ONE^UB3 

TVF 

THOR 4 

RKF 
BMBF 

AGF 

R P R 

RKF^W 

DE^l 

CMICRK 

SCBRT 

RKF4 

RKEC 

R K R 

SW2 

R K R 

THOR2 

BCAP 

SCDF 

RKEDC 

RRFl 

SCIR 

PPSD 

SCIF 

SF4 

SPF 

USD2 

TS 

USD 
SRT 

STD 

STD2 

BKA2 

SFS 

BKD 

UNF 

BKA 

OSA 

BTP 

SFS 

B^SUB 

sn 
PISD 

SCBPMO 

SCBTS 

SCBTS3 

SSB 

SPT 

SCBTS2 

SCBMR 
SCBMF4 

SCBDA 

SCBMR 
SCBMF 

SCBMFS 

SCBPG 

4 1 9 8 3 

4,4159 

4-4345 

4,4405 

4 3 1 6 3 

4.9209 

•1.0315 

•1,0987 

•1.0999 

-1 1185 

-1.1253 

-1.1387 

-1 1511 

-11398 

-11598 

-1.2615 

-1.2709 

-1.2788 

-1.2844 

-13138 

-13206 

-13336 

-1.4384 

-14513 

-1,4691 

-1.4749 

-14894 

-14913 

-13186 

-1.5222 

-1.5275 

-1.5577 

-1.5595 

-1,5733 

-1,5922 

-1,5932 

-1,5957 

-1,6120 

-16731 

-1,6934 

-1.7107 

- 11131 

-1,7215 

-17531 

-1.7503 

-1,7755 

-1J999 

-1,8746 

-19142 

-1,9225 

-1,9263 

-1,%35 

-19943 

-1,9991 

-2,0081 

-2.0209 

-2,0481 

-2,0513 

-2,0550 

-2,0555 
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-2.1274 

-11492 

-11985 

-21524 

-12581 

•2.3351 

• 23399 

•23583 

-2.4512 

•15045 

•23120 

-15803 

•26034 

-25062 

-2.6120 

-2.6891 
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Appendix £ Monthly return on market portfolio (Sttit), risk free rate (Rft) and funds (Spt) 
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Appendix F Durbin-Watson (D.W.) results 

P.W. miwMa) 

E»p«Bilomrv awfket <l1^^PBl^•cllt (Jan 92,Jwi 951 

•illMl Serial orrctatiMi 

C — t n M l i T r waritti e a v t w a w i l (Feb 9*-D« 60) 
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2,740 
2,779 
2-496 
2.631 
2.488 
2.060 
2-351 
2.332 
2.690 
1-853 
2.420 
2.489 
2185 
1147 
2,496 
2,788 
2J58 
2,378 
2,733 
1216 
2,201 

59 

42 
59 
49 
59 
59 
59 
59 
29-
59 
59 
59 
59 
20 
59 
59 
59 

22-
59 
42 
59 
59 
59 

52-
59 
59 
59 

59 
59 
59 

43-
53-
59 
59 
59 
59 
59 
50 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

59 
59 
59 
59 
59 
35-
59 

59 
59 
59 

DW, lalls into inconchsiw area 

fast onier (new DW, - 1,807, n - 21) 

ftinds tenninated before December 2000 

•* funds started operation after JaQuan-1996 

Note-1 None has got positive serial conelation during 1992-2000, 

2 S e n d conelation column d u w i itc^lti^x le»el of the Cochnme-Oicutt .terattve method > 

3, Positive serial conelation is tested al the 5 % significant level (1 -taU test) 

,hen tested for positive serial correlatioit. 



Appendix G Annual performance rankings, 1992-2000 

1992 
rank 

1 
2 
3 
4 
5 
6 

name 
SF4 
SW2 
RPF2 
SFS 
SSB 
TNP 

Treynor 
2.1170 
2,0089 
1,9502 
1.5861 
1.0774 
1,0089 

name 
RPF2 
SF4 
SW2 
SF5 
SSB 
TNP 

Sharpe 
01399 
07350 
07328 
0.1815 
0,1249 
0,1105 

name 
SF4 
RPF2 
SW2 
SF5 
SSB 
TNP 

JeoMo 
0,0062 
0,0057 
0.0057 
0,0029 
-0.0014 
-0,0021 

name 
RPF2 
SF4 
SW2 
SFS 
SSB 
TNP 

Mtqaared name 
2,6434 
2,6046 
2.5871 
2.1808 
I.73I8 
1,6176 

RPF2 
SF4 
SW2 
SFS 
SSB 
TNP 

rafcafretnn 
2.1520 
2,0879 
2,0809 
1,8894 
1J699 
1.3225 

1993 
rank 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
J2 
13 
14 
15 
16 

name 
PPSD 
SAN 
RKF 
SCBMF 
SF4 
SSB 
ONE-FF 
ONE-G 
RPF2 
ONE-D 
TH0R2 
BMF 
SFS 
SW2 
THOR 
TNP 

Treynor 
7,9586 
6,6140 
6,1688 
6,1050 
6,0597 
5,9651 
5,7044 
5,6413 
5,6166 
5,5847 
5,4898 
5,2443 
5,2132 
5,1060 
4,9939 
4,8764 

name 
PPSD 
SAN 
RKF 
SCBMF 
SSB 
RPF2 
ONE-FF 
ONE-G 
SF4 
ONE-D 
THOR2 
SFS 
BMF 
SW2 
TNP 
THOR 

Sharpe 
0,6186 
0,6109 
0.5844 
0.5810 
0,5618 
0,5340 
0.5339 
0.5233 
0,5200 
0,5195 
0,5014 
0,4976 
0,4892 
0,4882 
0,4638 
0,4574 

name 
PPSD 
SAN 
SCBMF 
RKF 
SSB 
SF4 
RPF2 
ONE-G 
ONE-D 
ONE-FF 
THOR2 
SFS 
BMF 
SW2 
TNP 
THOR 

Jensen 
0,0219 
0,0200 
0,0172 
0,0162 
0,0143 
0,0138 
0.0112 
0,0088 
0,0083 
0,0078 
0,0065 
0,0062 
0,0061 
0,0053 
0,0030 
0,0027 

name 
PPSD 
SAN 
RKF 
SCBMF 
SSB 
RPF2 
ONE-FF 
ONE-G 
SF4 
ONE-D 
THOR2 
SFS 
BMF 
SW2 
TNP 
THOR 

M squared 
7,0765 
6,9%5 
6,7214 
6,6863 
6,4875 
6,1998 
6,1984 
6,0889 
6,0540 
6,0489 
5,8616 
5,8222 
5,7348 
5,7244 
5,4712 
5,4048 

name 
SCBMF 
SAN 
RKF 
SSB 
RPF2 
SF4 
SW2 
TNP 
SFS 
PPSD 
BMF 
ONE-G 
ONE-D 
ONE-FF 
TH0R2 
THOR 

rate of return 
7,1401 
6,7979 
6,6200 
6,4694 
6.3974 
5.9479 
5.6922 
5.6208 
5,6068 
5,5835 
5,3189 
5.1590 
5.0983 
4,4859 
4,4681 
3,9285 

1994 
rank Treynor 

0,1687 
0,1601 
0,0085 
-0,1802 
4),277] 
-0.5202 
4)8936 
-0.9582 
4)9990 
-1,0860 
-1,0902 
-1.1052 
-1,1106 
-1.1335 
-1,1593 
-1,1912 
-1,4041 
-1.4406 
-1,4673 
-L4892 
-1,5068 
-1,5332 
-1,5361 
-1,5480 
-1,5690 
-16526 
-1,7082 
-1,7435 
-1,7873 
-1,8207 
-1,8472 
-1,8734 
-1.8768 
-2,0111 
-2.1899 
-2.2235 
-2.2687 
-2.3222 
-2.3830 
-2.3911 
-2.5147 
-2.5517 
-2.5626 
-2.7100 
-2.8185 
-2,9424 
-2,9446 

Sharpe Jensen M squared rate of retum 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

THANAI 
ONE-PR 
SCBTS3 
SCBPG 
RKF2 
RKF 
RKF3 
SC1F2 
ONE-FF 
ONE-̂ 1 
SCBTS2 
THOR 3 
ONE-FAS 
RKF-HI 
BKA 
SCBTS 
ONE-UB3 
KPLUS2 
KPLUS 
NPAT-PRO 
AGF 
BMF 
PPSD 
SW2 
SCBMF 
ONE-UB2 
ONE-UB 
SCBMF2 
ONE-G 
RPF2 
TNP 
ONE-WE 
SCBMF3 
ONE-PRO 
TH0R2 
SSB 
THOR 
USD 
USD2 
ONE-D 
STD2 
SCIF 
SF4 
STD 
SFS 
SAN 
RRFl 

THANAI 
ONE-PR 
SCBTS3 
SCBPG 
RKF2 
RKF 
SCIF2 
RKF3 
ONE-FF 
ONE+1 
SCBTS2 
BKA 
AGF 
ONE-FAS 
RKF-HI 
THOR 3 
SCBTS 
USD 
BMF 
ONE-UB3 
KPLUS2 
USD2 
KPLUS 
SW2 
NPAT-PRO 
PPSD 
SCBMF 
ONE-D 
ONE-UB2 
ONE-UB 
SCBMF2 
ONE-G 
RPF2 
TNP 
ONE-WE 
SCBMF3 
SAN 
ONE-PRO 
SSB 
THOR2 
THOR 
RRFl 
STD2 
SCIF 
SF4 
STD 
SFS 

0,0206 
0.0188 
0.0012 
-0.0211 
-0.0369 
-0.0721 
-0,1148 
-0.1193 
-0,1357 
-0,1470 
-0,1476 
-0.1530 
-0.1539 
-0,1546 
-0,1558 
-0,1607 
-0.1616 
-0,1922 
-0,1944 
-0,1947 
-0,1950 
-0,1962 
-0.198S 
-0,2035 
-07081 
-07144 
-07180 
-0,2225 
-0,2247 
-07360 
-0,2420 
-0.2485 
-07528 
-07586 
-07594 
-0.2607 
-0.2751 
-0,2805 
-0.3057 
-0,3066 
-0,3160 
-0.3285 
-0.3377 
-0.3573 
-0.3616 
-0.3816 
-0,3965 

RKF2 
RKF 
THANAI 
ONE-PR 
SCBTS3 
RKF3 
THOR 3 
SCBPG 
RKF-HI 
BKA 
ONE+1 
ONE-FAS 
SCIF2 
SCBTS2 
SW2 
ONE-FF 
ONE-UB3 
SCBTS 
NPAT-PRO 
BMF 
SCBMF 
PPSD 
TNP 
KPLUS2 
ONE-UB2 
ONE-UB 
AGF 
SCBMF2 
RPF2 
KPLUS 
ONE-G 
SCBMF3 
ONE-WE 
ONE-PRO 
THOR2 
SSB 
THOR 
USD 
USD2 
ONE-D 
STD2 
SCIF 
SF4 
STD 
SFS 
SAN 
RRFl 

0,0225 
0,0198 
0,0175 
0,0172 
0,0166 
0.0146 
0.0129 
0.0126 
0.0126 
0.0120 
0.0119 
0.0114 
0.0114 
0.0099 
0.0095 
0,0092 
0,0092 
0,0091 
0,0086 
0,0084 
0,0078 
0,0075 
0,0066 
0,0064 
0,0063 
0,0063 
0,0062 
0,0061 
0,0061 
0,0058 
0,0055 
0,0049 
0,0046 
0,0036 
0,0021 
0,0018 
0,0013 
0,0005 
0,0001 
0,0001 
-0,0009 
-0,001S 
-0,0016 
4)0031 
4),0040 
-0,0045 
4)0079 

THANAI 
ONE-PR 
SCBTS3 
SCBPG 
RKF2 
RKF 
SC1F2 
RKF3 
ONE-FF 
ONE+1 
SCBTS2 
BKA 
AGF 
ONE-FAS 
RKF-M 
THOR 3 
SCBTS 
USD 
BMF 
0NE-UB3 
KPLUS2 
USD2 
KPLUS 
SW2 
NPAT-PRO 
PPSD 
SCBMF 
ONE-D 
0NE-UB2 
ONE-UB 
SCBMF2 
ONE43 
RPF2 
TNP 
ONE-WE 
SCBMF3 
SAN 
ONE-PRO 
SSB 
TH0R2 
THOR 
RRFl 
STD2 
SCIF 
SF4 
STD 
SFS . 

0,7803 
0.7676 
0,6434 
0,4861 
0,3748 
0,1266 
4), 1748 
4).2064 
4)3223 
4)4017 
4)4060 
4).4440 
4)4503 
4)4556 
4),4636 
4)4982 
4)5049 
4),7206 
4)7360 
4),7383 
4)7401 
4),7490 
4)7650 
4)8005 
4)8325 
4)8770 
4)9028 
4)9340 
4)9497 
-1,0296 
-1,0722 
-1.1181 
-1,1483 
-1,1888 
-1,1947 
-1.2039 
-1,3057 
-1,3436 
-1.5213 
-1.5277 
-1,5937 
-1,6818 
-1,7466 
-1,8854 
-1.9152 
-2,0567 
-2,1613 

THANAI 
ONE-PR 
SCBTS3 
SCBPG 
RKF2 
ONE-FF 
RKF 
SCIF2 
SCBTS2 
KPLUS 
SCBTS 
KPLUS2 
RKF3 
ONE-FAS 
ONE+1 
THOR 3 
AGF 
BKA 
RKF-m 
PPSD 
0NE-UB3 
USD2 
USD 
ONE-UB2 
NPAT-PRO 
SCBMF 
ONE-UB 
BMF 
0 N E 4 J 
ONE-WE 
SCBMF2 
ONE-D 
SCBMF3 
SW2 
ONE-PRO 
RPF2 
TH0R2 
THOR 
SSB 
STD2 
TNP 
SAN 
SCIF 
STD 
SF4 
SFS 
RRFl 

0,6071 
0,5916 
0,5408 
0.4252 
0,0544 
4),1257 
4), 1743 
4)3180 
4).3307 
4)3649 
4)3932 
4(,4217 
4)4642 
4),5232 
4)5403 
4),S990 
4)6202 
4),7203 
4),7219 
4)8501 
4)8507 
-0.9077 
4)9168 
4)9255 
4)9605 
-1.0341 
-1.0807 
-1,0969 
-1.1235 
-1,1718 
-1,1800 
-17780 
-1,3122 
-1,4021 
-1.4070 
-1,4942 
-1.6215 
-1.7057 
-1.7475 
-1.7601 
-1.8596 
-27535 
-2.3639 
-2.3640 
-2.3678 
-2.3732 
-4,6803 
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Appendix G Annual performance rankings, 1992-2000 (continued) 

1995 
rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

PPSD 
NPATSAFTY 
RKEC 
SAN 
TVF 
SCDF 
BTP 
SW2 
RPF2 
ONE-UB 
ONEUB43 
SF7 
SCIF 
SF4 
SCIF2 
RKF2 
TS 
OSD 
SPF 
SFS 
SSB 
STD2 
AGF 
RKF 
RKF3 
THOR 
RKF4 
BKA 
RKF-M 
CMICRK 
TH0R2 
BKA2 
USD 
TNP 
STD 
USD2 
KKF 
DE-1 
BMF 
ONE-UB2 
ONE-UB3 
UNF 
THOR 4 
ONE-UBS 
SCBTS3 
SCBTS 
SCBTS2 
SCBMF 
ONE-PF 
SCBMF2 
ONE-FF 
SCBMF3 
SCBMF4 
SCBDA 
THANAI 
ONE+1 
SCBPG 
TDF 
SCBMFS 
KPLUS 
KPLUS2 
THOR 3 
ONE-PR 
ONE-D 
ONE-WE 
NPAT-PRO 
0NE-UB4 
ONE-PRO 
BKD 
ONE-FAS 
ONE-G 
RRFl 
SCBRT 
SPT 

Treynor Sharpe 
6.5003 
4). 1077 
4).4296 
4)4618 
4).7163 
4).7211 
4).7528 
4)7636 
4)7844 
4)7994 
4)8161 
4)8276 
4)8295 
4),8440 
4),8643 
4).8745 
4)8799 
4)8833 
4)8886 
4).9039 
4)9100 
4),9102 
4)9244 
4),9479 
4)9552 
4),9644 
4)9828 
4)9856 
-1,0261 
-1,0273 
-1,0674 
-1,0784 
-1,0996 
-1.1011 
-1,1163 
-1.1388 
-1.1728 
-1,1823 
-1,1923 
-1.1943 
-1,2264 
-1.2409 
-1,2838 
-1,3162 
-1.3875 
-1.3894 
-1,3922 
-1,3967 
-1,4034 
-1,4636 
-1,4748 
-1.4899 
-1.4975 
-1.4978 
-1,5084 
-1,5179 
-1,5422 
-1,6093 
-1,6163 
-1,6178 
-1,6335 
-1,6352 
-1,6434 
-1,6913 
-1.6996 
-1,7095 
-1.7820 
-1,8747 
-1.9600 
-2,3071 
-2.3424 
-3.5578 
-3.7345 
-7.7806 

NPATSAFTY 
SAN 
RKEC 
TVF 
OSD 
SCDF 
BTP 
SW2 
ONE-UB 
RPF2 
SF7 
SCIF 
SF4 
RKF2 
SCIF2 
TS 
SPF 
SSB 
STD2 
SFS 
PPSD 
AGF 
RKF 
RKF3 
THOR 
RKF4 
BKA 
RKF-M 
CMICRK 
THOR2 
BKA2 
USD 
TNP 
STD 
USD2 
BMF 
KKF 
ONE-UB2 
DE-1 
ONE-UB3 
UNF 
ONEUB43 
THOR 4 
ONE-PF 
ONE-UBS 
ONE-FF 
SCBTS3 
SCBTS 
SCBTS2 
SCBMF 
SCBMF2 
SCBMF4 
THANAI 
SCBDA 
SCBMF3 
ONE+1 
TDF 
SCBPG 
KPLUS 
SCBMFS 
ONE-PR 
KPLUS2 
THOR 3 
ONE-D 
ONE-WE 
NPAT-PRO 
ONE-UB4 
BKD 
ONE-PRO 
ONE-G 
ONE-FAS 
RRFl 
SCBRT 
SPT 

4)0132 
4)0559 
4)0628 
4)0857 
4)1071 
4)1090 
4)1109 
4)1147 
4)1150 
4)1180 
4)1246 
4)1255 
4)1278 
4)1307 
4)1310 
4)1334 
4)1342 
4)1365 
4)1367 
4)1369 
4)1376 
4)1402 
4)1417 
4)1429 
4)1458 
4)1468 
4)1471 
4)1530 
4)1532 
4)1604 
4)1609 
4)1655 
4),1671 
4)1689 
4)1713 
4)1760 
4)1767 
4)1783 
4)1784 
4)1819 
4)1859 
4)1873 
4),1944 
4)1948 
4)1957 
4)2043 
4).2087 
4)7089 
4)2093 
4)7110 
4)2210 
4)7219 
4).2236 
4)2249 
4)2254 
4)2256 
4)2319 
4)2323 
4)2426 
4)2441 
4)2441 
4).2447 
4)2460 
4)7503 
4),2518 
4),2544 
4).2643 
4).2763 
4),2773 
4)3234 
4)3292 
4),3411 
4)3915 
4)5337 

SAN 
SCDF 
RKEC 
SCIF 
RPF2 
SW2 
SF7 
SF4 
SPF 
SCIF2 
TS 
AGF 
NPATSAFT 
SFS 
STD2 
ONE-UB 
BTP 
RKF2 
SSB 
THOR 
RKF 
RKF3 
RKF4 
ONEUB43 
BKA 
RKF-M 
CMICRK 
TVF 
TNP 
THOR2 
STD 
BKA2 
USD 
OSD 
USD2 
DE-I 
KKF 
BMF 
ONE-UB2 
UNF 
ONE-UB3 
THOR 4 
ONE-UBS 
ONE-PF 
SCBTS3 
SCBTS 
SCBTS2 
SCBMF 
ONE-FF 
SCBMF2 
THANAI 
SCBMF3 
ONE+1 
SCBMF4 
SCBDA 
TDF 
SCBPG 
KPLUS 
ONE-PR 
KPLUS2 
SCBMFS 
NPAT-PRO 
THOR 3 
ONE-D 
ONE-WE 
ONE-PRO 
ONE-UB4 
BKD 
SCBRT 
ONE-FAS 
0 N E 4 J 

SPT 
PPSD 
RRFl 

0.0071 
0.0067 
0.0060 
0.0058 
0.0058 
0.0057 
0,0057 
0,0056 
0,0051 
0,0051 
OOOSO 
0,0049 
0,0049 
0,0048 
0,0048 
0,0046 
0,0045 
0,0042 
0,0041 
0,0037 
0,0035 
0,0035 
0,0032 
0,0031 
0,0030 
00029 
0,0028 
00027 
0,0027 
0,0026 
0,0026 
0,0022 
0,0022 
0,0020 
0,0019 
0,0018 
0,0015 
0,0013 
0,0013 
0,0012 
0,0010 
0,0007 
0,0003 
4)0002 
4)0003 
-0,0004 
4),0004 
4)0004 
4)0006 
4)0010 
4)0012 
4)0013 
4)0013 
4)0013 
4)0014 
4)0017 
4)0019 
4)0021 
4)0023 
4)0023 
4),0023 
4)0024 
4),0025 
4),0027 
4)0027 
4)0031 
4)0033 
4)0058 
4)0061 
4)0062 
4)0079 
4)0114 
4)0130 
4)0169 

NPATSAFTY 
SAN 
RKEC 
TVF 
OSD 
SCDF 
BTP 
SW2 
ONE-UB 
RPF2 
SF7 
SCIF 
SF4 
RKF2 
SCIF2 
TS 
SPF 
SSB 
STD2 
SFS 
PPSD 
AGF 
RKF 
RKF3 
THOR 
RKF4 
BKA 
RKF-M 
CMICRK 
TH0R2 
BKA2 
USD 
TNP 
STD 
USD2 
BMF 
KKF 
ONE-UB2 
DE-1 
ONE-UB3 
UNF 
ONEUB43 
THOR 4 
ONE-PF 
ONE-UBS 
ONE-FF 
SCBTS3 
SCBTS 
SCBTS2 
SCBMF 
SCBMF2 
SCBMF4 
THANAI 
SCBDA 
SCBMF3 
ONE+1 
TDF 
SCBPG 
KPLUS 
SCBMFS 
ONE-PR 
KPLUS2 
THOR 3 
ONE-D 
ONE-WE 
NPAT-PRO 
ONE-UB4 
BKD 
ONE-PRO 
ONE43 
ONE-FAS 
RRFl 
SCBRT 
SPT 

Miqnared 
0.7667 
0,4865 
0,4410 
07905 
0.1499 
0.1375 
0.1253 
0.1003 
0.0981 
0,0789 
0,0350 
0,0290 
0,0142 
4)0049 
4)0069 
4)0223 
4)0277 
4)0427 
4)0445 
4)0454 
4)0505 
4)0669 
4)0771 
4)0850 
4)104! 
4)1105 
4)1128 
4)1515 
4)1523 
4)1998 
4)7029 
4) ,2335 
4)2436 
4) ,2557 
4)7716 
4)3026 
4)3068 
4)3172 
4)3179 
4).3410 
4).3671 
4)3765 
4)4231 
4)4258 
4),4316 
4)4883 
4)5174 
4)5187 
4).5212 
4).5325 
4)5976 
4)6040 
4)6153 
4)6234 
4)6271 
4)6279 
4)6695 
4),6718 
4)7398 
4)7496 
4),7497 
4)7536 
4),7624 
4)7907 
4).7999 
4),8174 
4)8825 
4)9612 
4)9675 
-1,2704 
-1,3083 
-1.3866 
-1.7178 
-2,6519 

rate of retnm 
NPATSAFTY 
TVF 
RKEC 
OSD 
ONEUB43 
SAN 
ONE-PF 
BTP 
ONE-FF 
ONE-UB 
RKF2 
SW2 
BKA 
SCBRT 
RKF 
RKF4 
RKF3 
SCDF 
SSB 
RPF2 
BKA2 
CMICRK 
RKF-M 
USD 
THOR 
THOR2 
SCIF2 
ONE-UB2 
BMF 
0NE-UB3 
KKF 
USD2 
SF7 
TS 
ONE-UBS 
SCIF 
SF4 
ONE-PRO 
SFS 
TDF 
STD2 
SPF 
NPAT-PRO 
AGF 
THANAI 
PPSD 
ONE+1 
THOR 4 
TNP 
SPT 
STD 
KPLUS 
ONE-PR 
DE-l 
ONE-WE 
KPLUS2 
ONE-D 
0NE-UB4 
SCBMF 
SCBMF4 
SCBMF2 
UNF 
SCBDA 
SCBMFS 
ONE-FAS 
SCBMF3 
SCBTS3 
SCBTS 
THOR 3 
SCBTS2 
SCBPG 
ONE43 
BKD 
RRFl 

0.7657 
0,4931 
0,4897 
0,4128 
0J58S 
07827 
07348 
0.1751 
0.1230 
0,0441 
4)0691 
4)0803 
4)0867 
4)1140 
4),124S 
4), 1279 
4)1310 
4)1373 
4)1447 
4)1479 
4), 1603 
4)1974 
4)1985 
4)2447 
4)2475 
4)7594 
4)7605 
4)2695 
4)7769 
4)7798 
4)7809 
4)7809 
4)7823 
4)7859 
4)3125 
4)3134 
4) ,3176 
4),3304 
4)3309 
4)3446 
4)3609 
4)3659 
4),3982 
4)4635 
4)4863 
4),4883 
4)4900 
4),5245 
4)5386 
4),S391 
4)5723 
4)5791 
4).589S 
4)6059 
4)6309 
4)6479 
4)6492 
4)6563 
4)6659 
4)6968 
4)6998 
4),7354 
4)7459 
4)7503 
4).7540 
4),7576 
4).7668 
4)7694 
4),7746 
4),7839 
4)8692 
-1,1827 
-17313 
-2,1685 



Appendix G Annual performance rankings, 1992-2000 (continued) 

290 

1996 
rank 

I 
2 
3 
4 
5 
6 
7 
g 
9 
10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4.-
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
6.'! 
64 
65 
66 
67 
68 
69 
70 
71 
72 
7.3 
74 
75 
76 
77 
78 
79 
80 
81 

aanie 
RKEC 
PPSD 
BTP 
THOR 3 
THOR 
THOR 4 
TH0R2 
ONE-FF 
RKF 
ONELB-G 
OSE-F.-\S 
RK,F2 
T\T 
ONE-PF 
ONE43 
ONE-D 
RKF3 
NPAT-PRO 
ONE-UBS 
ONE-1 
ONE.PR 
RKF-HI 
CMICRK 
RKF4 
NP,AT SAFTY 
0NE-UB4 
SCBMF4 
RPF2 
USD 
USD2 
ONE-WE 
TRANAl 
SCBTS3 
SPT 
SW2 
SF7 
ONE-PRO 
SPF 
SRT 
OSA 
0NE-UB2 
SAN 
SCBTS2 
SSB 
SCBMFS 
0NE-UB3 
SFS 
BMBF 
KKF 
\?¥ 
TDF 
BMF 
BK.A 
PISD 
TS 
BK.\2 
SCBMF 
SCBTS 
BKD 
kPLL'S 
KPLUS2 
SCBPG 
SCB.MF2 
RRFl 
SCBPMO 
AGF 
SCBMFS 
TNP 
SCDF 
B-SUB 
SC1F2 
ONE-UB 
SFS 
SCIF 
SF4 
DE-1 
STD 
UNF 
SCBDA 
SCBRT 
STD2 

Trryaor 
-3,1233 
-3,1342 
-37169 
-3.2337 
-3.2344 
-3.2412 
-3.2456 
-3.2543 
-3.2744 
-3.2841 
-3.3086 
-3,31-34 
-3 3182 
.3,3261 
-3.3338 
-3,3518 
-3.3530 
-3.3814 
-3,3898 
-3,4210 
-3,4328 
.3,4497 
-3,4517 
-34518 
-3,4926 
-3,5214 
-3,5593 
-3,5696 
-3,6002 
-3,6002 
-3,6036 
-3,6105 
-3,6197 
-3,6726 
-3,6825 
-3,7939 
-3,7984 
-3,8077 
-3,8095 
-3,8206 
-3,8210 
-3,8255 
-3,8575 
-3,8656 
-3,8669 
-3,9015 
-3,9105 
-3,9336 
-3,9348 
-3,9636 
-3,9980 
-4,0000 
-4,0026 
-4,0152 
-4,0286 
-4,0785 
-4,0920 
-4,0975 
-4,0979 
-4,0991 
-4,1147 
-J, 1840 
-4,2029 
-4,2430 
-4,2469 
-4,2798 
-4,2823 
-4,2827 
-4,2959 
-4,3244 
-»,3743 
^,4390 
-4,4843 
-4,5536 
-4,6059 
-«,661g 
-J,7294 
-»,8094 
-4,8524 
-4,9133 
-5,0051 

name 
PPSD 
BTP 
RKEC 
THOR 3 
ONE-PRO 
THOR 
THOR 4 
THOR2 
ONE-FF 
ONEUB-G 
RKF 
ONE-FAS 
TVF 
RKF2 
ONE-PF 
ONE-G 
SCBMF4 
ONE-D 
RKF3 
NPAT-PRO 
ONE-UBS 
ONE+1 
ONE-PR 
RKF-HI 
CMICRK 
RKF4 
NPAT SAFTY 
ONE-UB4 
USD 
USD2 
SCBTS3 
RPF2 
SPT 
ONE-WE 
SCBMFS 
THANAI 
SW2 
OSA 
SPF 
SF7 
ONE-UB2 
BMBF 
SRT 
SAN 
SSB 
SCBTS2 
ONE-UB3 
BKA 
SF8 
BMF 
KKF 
PISD 
BKA2 
APF 
BKD 
TDF 
TS 
SCBMF 
SCBTS 
KPLUS 
RRFl 
KPLUS2 
SCBPG 
SCBPMO 
ONE-UB 
SCBMF2 
B-SUB 
AGF 
SCDF 
SCBMF3 
TNP 
SCIF2 
SFS 
SCIF 
SF4 
DE-1 
STD 
UNF 
SCBDA 
SCBRT 
STD2 

Sharpe 
4),S174 
4).5445 
4)5508 
4).5680 
4)5681 
4)5687 
4)5699 
4)5709 
4)5782 
4)5818 
-0 5828 
41.5904 
-0.5904 
4)5906 
-0.5922 
4)5935 
4),5957 
4).5966 
4),5973 
-0,6013 
4)6037 
4)6102 
4)6135 
4)6144 
4»,6!49 
-0,6149 
4)6205 
4)6292 
4)6338 
4)6338 
-0,6344 
4)6353 
4)6385 
4)6430 
4),6432 
4)6439 
4)6549 
4)6705 
4)6721 
4)6738 
4),6751 
4)6770 
4)6785 
-0,6803 
4)6819 
-0,6853 
4)6879 
41,6930 
4)6942 
4)6979 
4)7019 
4)7049 
-0,7053 
4)7081 
4)7111 
-0,7142 
4),7162 
4)7265 
4)7282 
4),7329 
4),7330 
4)7357 
4)7373 
4),7433 
4),7437 
4), 7477 
4)7502 
4)7518 
4),7608 
4)7614 
4)7627 
4)7718 
4),7931 
4)8042 
4)8123 

-0,8279 
41,8385 
4)8507 
4)8511 
-0,8668 
4),8756 

name 
PPSD 
RKEC 
THOR 4 
THOR 3 
THOR 
RKF 
ONE-FF 
THOR2 
RKF2 
ONEUB43 
ONE-PF 
ONE-FAS 
ONE43 
ONE-D 
TVF 
ONE-UBS 
RKF3 
NPAT-PRO 
ONE+1 
ONE-PR 
CMICRK 
RKF-HI 
RKF4 
BTP 
NPAT SAFTY 
ONE-UB4 
USD 
USD2 
RPF2 
ONE-WE 
THANAI 
SPT 
SCBMF4 
SW2 
SCBTS3 
SF7 
SAN 
SPF 
OSA 
SRT 
ONE-UB2 
SF8 
SSB 
BMBF 
ONE-PRO 
SCBTS2 
KKF 
ONE-UB3 
SCBMFS 
APF 
TDF 
TS 
PISD 
BMF 
BKA 
SCBTS 
SCBMF 
KPLUS 
BKA2 
KPLUS2 
BKD 
SCBMF2 
SCBPG 
RRFl 
SCBPMO 
AGF 
SCBMF3 
TNP 
SCDF 
B-SUB 
SCIF2 
ONE-UB 
SFS 
SCIF 
SF4 
DE-1 
STD 
UNF 
SCBDA 
SCBRT 
STn2 

Jensen 
0,0123 
0,0121 
0,0111 
0,0107 
0,0106 
0,0105 
0,0105 
0,0105 
0,0102 
OOIOI 
0,0101 
0,0100 
0,0100 
0,0099 
0,0098 
0,0095 
0,0095 
0,0092 
0,0091 
0,0091 
0,0086 
0,0085 
0,0084 
0,0084 
0,0081 
0,0080 
0,0078 
0,0078 
0,0077 
0,0073 
0,0072 
0,0070 
0,0068 
0,0067 
0,0065 
0,0064 
0,0053 
0,0053 
0,0052 
0,0049 
0,0049 
0,0047 
0,0047 
0,0047 
0,0046 
0,0046 
0,0041 
0,0041 
0,0039 
0,0038 
0,0033 
0,0032 
0.0032 
0,0029 
0,0028 
0,0025 
0,0025 
0,0022 
0,0021 
0,0021 
0,0019 
0,0012 
0,0012 
0,0009 
0,0006 
0,0005 
0,0004 
0,0004 
0,0003 
0,0000 
-0,0005 
4),001I 
4)0017 
4)0023 
4)0029 
-0,0034 
4)0039 
4)0045 
4),0053 
4)0058 
4)0065 

name 
PPSD 
BTP 
RKEC 
THOR 3 
ONE-PRO 
THOR 
THOR 4 
THOR2 
ONE-FF 
ONEUB43 
RKF 
ONE-FAS 
TVF 
RKF2 
ONE-PF 
0 N E 4 J 

SCBMF4 
ONE-D 
RKn 
NPAT-PRO 
ONE-UBS 
ONE+1 
ONE-PR 
RKF-Hl 
CMICRK 
RKF4 
NPAT SAFTY 
0NE-UB4 
USD 
USD2 
SCBTS3 
RPF2 
SPT 
ONE-WE 
SCBMFS 
THANAI 
SW2 
OSA 
SPF 
S R 
0NE-UB2 
BMBF 
SRT 
SAN 
SSB 
SCBTS2 
0NE-UB3 
BKA 
SF8 
BMF 
KKF 
PISD 
BKA2 
APF 
BKD 
TDF 
TS 
SCBMF 
SCBTS 
KPLUS 
RRFl 
KPLUS2 
SCBPG 
SCBPMO 
ONE-UB 
SCBMF2 
B-SUB 
AGF 
SCDF 
SCBMFJ 
TNP 
SCIF2 
SFS 
SCIF 
SF4 
DE-1 
STD 
UNF 
SCBDA 
SCBRT 
STD2 

Msqnared 
-2,1206 
-2,2720 
-2,3071 
-2,4029 
-2,4034 
-2,4069 
-2 4134 
-2,4190 
-24601 
-2,4800 
-2 4855 
-2,5278 
-2,5280 
-2,5288 
-2,5379 
-2.5453 
-2,5575 
-25626 
-2,5666 
-25889 
-2,6023 
-2,6385 
-2,6567 
-2,6620 
-2 6643 
-26646 
-2,6961 
-2,7446 
-27700 
-2,7700 
-2.7735 
-2.7785 
-2,7961 
-2 8213 
-2,8222 
-2 8263 
-2,8875 
-2.9745 
-29838 
-29929 
-3,0007 
-3 0111 
-3,0193 
-3 0295 
-3,0382 
-30570 
-30719 
-3 1004 
-3 1070 
-3.1277 
-3,1501 
-3 1664 
-3,1688 
-3,1846 
-3,2013 
-3,2187 
-3,2296 
-3,2872 
-3,2964 
-3,3226 
-3,3236 
-3,3384 
-3,5472 
-3,3808 
-3,3833 
-3,4053 
-34194 
-3,4282 
-3,4786 
-3,4818 
-3,4892 
-3,5597 
-56587 
-3,7207 
-57659 
-3,8527 
-59121 
-3,9797 
-3,9820 
-4,0697 
-4 1189 

name 
BTP 
RKEC 
THOR2 
THOR 
THOR 3 
SCBMF4 
ONE-FF 
ONEUB-G 
T\T 
ONE-FAS 
RKF5 
RKF 
PPSD 
SCBTS5 
NPAT-PRO 
SCBMF5 
THOR 4 
RKF4 
RKF2 
RKF-HI 
ONE-PRO 
ONE-PF 
ONE43 
NPAT SAFTY 
CMICRK 
ONE-D 
BKA 
BKD 
ONE* 1 
ONE-UBS 
SCBPMO 
BKA2 
SCBPG 
ONE-PR 
ONE-UB4 
BMF 
B-SUB 
ONE-WE 
THANAI 
SRT 
RPF2 
ONE-UB2 
SCBTS2 
ONE-UB3 
SW2 
USD 
USD2 
SPF 
ASD 
SPT 
SSB 
TDF 
KPLUS 
KPLUS2 
PISD 
SAN 
ONE-UB 
APF 
KKF 
SCBMF2 
TNP 
SCIF2 
SCBMF 
UNF 
TS 
SCDF 
SCBMF3 
SF8 
SCIF 
STD 
SCBTS 
AGF 
sn 
SF5 
DE-I 
STD2 
BMBF 
SF4 
SCBRT 
SCBDA 
RRFl 

rateof rctam 
-1,7630 
-2,5242 
-2,5272 
-2,5274 
-2,5541 
-2,5546 
-2,5618 
-2.5712 
-2,6255 
-2,6523 
-2,6575 
-2,6646 
-26685 
-2,6807 
-2 6816 
-26957 
-2,7051 
-27055 
-2,7145 
-2,7375 
-2,7424 
-2,7509 
-2,7530 
-2,7749 
-2,7790 
-2,8050 
-28132 
-2,8285 
-2,8415 
-2,8554 
-2,8581 
-2,8678 
-2,8781 
-2,8X18 
-2,9088 
-2,9441 
-2,9812 
-3,0139 
-3,0195 
-3,0334 
-3,0443 
-3 1065 
-3,1674 
-3,1768 
-3,2487 
-3,2689 
-3.2689 
-3.3173 
-3.3285 
-3.3344 
-3.3721 
-3.4602 
-3,4728 
-3,4816 
-3,4973 
-3,5017 
-3.5039 
-3,5346 
-3,5658 
-3,6452 
-3,7230 
-3,7322 
-3,7506 
-3,8159 
-3,8222 
-3,8662 
-3,8934 
-3,9042 
-3,9124 
-3,9256 
-3,9489 
-3,9560 
-4,0201 
-4,0349 
-4,0977 
-4,1231 
-4,2006 
-4,2029 
-4,2376 
-4,2433 
-4,4423 
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1997 
rank 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 

54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

name 
KKF 
APF 
THOR2 
ONEUB-G 
ONE-PRO 
ONE-PF 
TS 
USD2 
USD 
TDF 
ONE-D 
THOR 4 
THOR 3 
SRT 
SW2 
UNF 
SPT 
ONE-FAS 
ONE43 
ONE-FF 
KPLUS 
OSA 
RKEC 
TVF 
KPLUS2 
PISD 
AGF 
SF4 
NPAT-PRO 
SCBMF4 
SCBTS3 
SCBMFS 
SCBTS 
RKF 
SCDF 
RKF2 
RKEDC 
RKF4 
SAN 
SF7 
CMICRK 
RKF? 
SCBTS2 
BCAP 
ONE-UBS 
RPF2 
RKF-HI 
SCBD.A 
DE-1 
SF8 
STD2 
ONE-UB3 
TNP 
ONE-UB2 
ONE-PR 
ONE-UB 
RRFl 
ONE+1 
THANAI 
STD 
SCBPG 
ONE-WE 
SFS 
ONE-UB4 
SCBMF2 
SPF 
BTP 
SCBMF 
SCIF2 
SCBMF3 
BMBF 
BKD 
SCIF 
SCBRT 
BK.A 
SCBPMO 
THOR 
BK.\2 
B-SUB 
BMF 
SSB 
PPSD 

Treynor 
-5,3809 
-5,3928 
-5,4428 
-5,6401 
-5,7446 
-5,7709 
-5,9837 
-6,0017 
-6,0243 
-6,0512 
-6,1626 
-6,1676 
-6.1838 
-6.2336 
-6.2454 
-6,2503 
-6,2847 
-6,3226 
-6.3380 
-6,3735 
-6,3749 
-6,3897 
-6,4359 
-6,4933 
-6,5065 
-6,5069 
-6,5317 
-6,5728 
-6,5746 
-6,5767 
-6,5824 
-6,6463 
-6,6485 
-6,6503 
-6.6618 
-6,6652 
-6,6675 
-6,6795 
-6,7178 
-6,7224 
-6.7258 
-6,7452 
-6,7714 
-6,7817 
-6,7945 
-6,7988 
-6,8125 
-6,8134 
-6,8178 
-6.8199 
-6,8738 
-6,8743 
-6.8765 
-6,8823 
-6,8832 
-6,9159 
-6,9186 
-6,9251 
-7,0189 
-7,1336 
-7.1381 
-7,1449 
-7,1571 
-7.1799 
-7,2135 
-7,2587 
-7,2664 
-7.2666 
-7,4769 
-7,5195 
-7.5649 
-7.6705 
-7,6858 
-7,7433 
-7,7756 
-7,7983 
-7,8372 
-7,8981 
-7,9023 
-9.9936 

-147754 
-437106 

name 
SSB 
THOR2 
APF 
KKF 
ONEUB-G 
THOR 3 
ONE-PF 
ONE-PRO 
ONE-D 
USD2 
TDF 
USD 
ONE-FF 
TS 
THOR 4 
SPT 
KPLUS 
O N E 4 J 

ONE-FAS 
OSA 
SRT 
KPLUS2 
SW2 
UNF 
PISD 
BCAP 
RKEC 
TVF 
NPAT-PRO 
AGF 
SCBMF4 
SCBTS3 
RKF 
RKF2 
SF4 
RKEDC 
RKF4 
ONE-UBS 
SCDF 
SCBMFS 
CMICRK 
RKF3 
SCBTS 
SCBDA 
0NE-UB2 
ONE-PR 
SF7 
RKF-HI 
ONE-UB3 
ONE-UB 
ONE+1 
SAN 
SCBTS2 
SF8 
DE-I 
THANAI 
RPF2 
RRFl 
TNP 
STD2 
ONE-WE 
ONE-UB4 
SFS 
SPF 
THOR 
BTP 
SCBPG 
STD 
SCBMF2 
SCBMF 
SCIF2 
SCBMF3 
BKD 
BMBF 
SCBPMO 
BKA 
SCIF 
SCBRT 
BKA2 
B-SUB 
BMF 
PPSD 

Sharpe 
4)4035 
4).4109 
4)4115 
4)4116 
4)4134 
4)4270 
4)4284 
4)4339 
-0,4494 
-0,44% 
4)4505 
4)4520 
4 )45% 
4)4599 
4)4642 
4)4674 
-0,4720 
4)4723 
-0,4742 
4)4754 
4)4765 
-0,4792 
4)4815 
4)4820 
4)4830 
4)4836 
4)4840 
-0,4920 
4)4939 
4)5004 
-0.5014 
4).5017 
4)5022 
4).5038 
4).5045 
4). 5046 
4),S053 
4)5068 
4)5071 
4),5075 
4)5098 
4)5102 
4)5104 
4),5152 
4),5152 
4)5158 
4),5164 
4)5164 
4),5166 
4).5I68 
4)5185 
4),5I94 
4).5213 
4),S233 
4),52SI 
4)5253 
4),5260 
4).S299 
4).5304 
4).5321 
4),S327 
4),5377 
4)5395 
4),S447 
4),5449 
4),S471 
4),5485 
4).S5I3 
4).5517 
4).555I 
4).5729 
4).5737 
4)5794 
4).5845 
4)5868 
4).5869 
4)5885 
4)5893 
4).5956 
4),5957 

4)6306 
-1.1047 

name 
KKF 
APF 
TS 
UNF 
ONE-PRO 
ONE-PF 
USD2 
USD 
TDF 
0NEUB4} 
SW2 
TH0R2 
SCBMF4 
SRT 
KPLUS 
AGF 
ONE-FAS 
SPT 
SF7 
SCBMFS 
OSA 
KPLUS2 
SCBDA 
SF8 
RKEC 
PISD 
SF4 
SAN 
THOR 3 
THOR 4 
TVF 
NPAT-PRO 
SCBTS5 
RPF2 
TNP 
ONE-FF 
ONE-D 
BCAP 
DE-1 
RRFl 
ONE-G 
SCDF 
RKEDC 
SCBTS 
STD2 
RKF 
RKF2 
RKF4 
CMICRK 
RKF3 
ONE-UBS 
SCBTS2 
RKF-HI 
ONE-UB2 
ONE-UB3 
ONE-PR 
ONE-UB 
ONE+1 
STD 
THANAI 
SFS 
SCBMF2 
BTP 
SCBPG 
ONE-WE 
SCBMF 
ONE-UB4 
SPF 
SCIR 
SCBMF3 
BMBF 
BKD 
SCIF 
SCBRT 
BKA 
SCBPMO 
THOR 
BKA2 
B-SUB 
PPSD 

BMF 
SSB 

Jensen 
0,0212 
0.0212 
0.0184 
0,0174 
0,0173 
0,0161 
0,0157 
0,0155 
0.0154 
O0153 
0.0146 
0,0145 
00I3I 
0,0129 
0,0129 
0,0127 
0,0127 
0,0126 
0,0122 
0,0121 
0,0117 
0,0115 
0,0115 
0,0111 
0,0111 
0,0110 
0,0108 
0,0107 
0,0107 
0,0106 
0,0105 
0,0105 
0,0102 
0,0101 
0,0099 
0,0098 
0,0098 
0,0097 
0,00% 
0,0095 
0,0095 
0,0095 
0,0092 
0,0091 
0,0090 
0,0090 
0,0089 
0,0089 
0,0086 
0,0082 
0,0079 
0,0079 
0,0077 
0,0077 
0,0076 
0,0075 
0,0074 
0,0071 
0,0065 
0,0065 
0,0060 
0,0055 
0,0054 
0,0054 
0,0054 
0,0052 
0,0051 
0,0044 
0,0054 
0,0029 
0,0026 
0,0017 
0,0015 
0,0010 
0,0008 
0,0005 
0,0001 
4)0003 
4)0003 
4)0102 
4)0110 
4)0279 

name 
SSB 
THOR2 
APF 
KKF 
ONEUB43 
THOR 3 
ONE-PF 
ONE-PRO 
ONE-D 
USD2 
TDF 
USD 
ONE-FF 
TS 
THOR 4 
SPT 
KPLUS 
ONE43 
ONE-FAS 
OSA 
SRT 
KPLUS2 
SW2 
UNF 
PISD 
BCAP 
RKEC 
TVF 
NPAT-PRO 
AGF 
SCBMF4 
SCBTS5 
RKF 
RKF2 
SF4 
RKEDC 
RKF4 
ONE-UBS 
SCDF 
SCBMFS 
CMICRK 
RKR 
SCBTS 
SCBDA 
ONE-UB2 
ONE-PR 
SF7 
RKF-HI 
0NE-UB3 
ONE-UB 
ONE+1 
SAN 
SCBTS2 
SF8 
DE-1 
THANAI 
RPF2 
RRFl 
TNP 
STD2 
ONE-WE 
0NE-UB4 
SFS 
SPF 
THOR 
BTP 
SCBPG 
STD 
SCBMF2 
SCBMF 
SCIF2 
SCBMF3 
BKD 
BMBF 
SCBPMO 
BKA 
SCIF 
SCBRT 
BKA2 
B-SUB 
BMF 
PPSD 

Miqnared 
-4,4158 
-4,5108 
-4,5185 
-4.51% 
-4,5439 
-4,7189 
-4,7370 
-4,8078 
-5,0067 
-5,0091 
-5,0204 
-5,0405 
-5,1384 
-5,1424 
-5,I%8 
-5,2383 
-5,2979 
-5,3023 
-5,3268 
-5,3414 
-5,3561 
-5,3902 
-5,4205 
-5,4261 
-54391 
-5,4474 
-54528 
-5,5559 
-5,5801 
-5,6637 
-5,6764 
-5,6808 
-5,6867 
-5,7069 
-5,7165 
-5,7170 
-5,7272 
-5,7454 
-5,7502 
-5,7548 
-5,7843 
-5,7902 
-5,7928 
-5,8535 
-5,8537 
-5,8612 
-5,8693 
-5,8699 
-5,8721 
-5,8744 
-5,8964 
-5,9087 
.5,9328 
-5,9586 
-5,9815 
-5 9837 
-5,9929 
-6,0435 
-6,0501 
-6,0717 
-6,0798 
-6,1435 
-6,1676 
-6,2340 
.6,2367 
-6,2650 
-6,2827 
.6,3195 
.6,3235 
.6,3677 
-6,5964 
.6,6070 
.6,6803 
.6,7462 
-6,7757 
-6,7779 
.6,7985 
-6,8086 
-6,8899 
-6,8901 
-7,3402 

-13,4446 

aamc 
PPSD 
THOR 
THOR2 
ONE-D 
THOR 4 
ONE-G 
ONEUB-G 
THOR 3 
ONE-FF 
ONE-PF 
KKF 
APF 
ONE-PRO 
SCBTS2 
RKF3 
RKF 
RKF2 
RKF-Hl 
TVF 
SCBTS 
SRT 
RKF4 
BMF 
RKEC 
0NE-UB5 
CMICRK 
SPT 
RKEDC 
OSA 
SCDF 
USD2 
USD 
THANAI 
ONE^l 
SCBTS3 
SCBPG 
SPF 
TDF 
ONE-FAS 
0NE-UB4 
0NE-UB5 
ONE-PR 
NPAT-PRO 
ONE-WE 
ONE-UB2 
PISD 
ONE-UB 
SF4 
KPLUS2 
KPLUS 
SW2 
TS 
SFS 
SCBMF2 
SCBPMO 
STD 
SCBRT 
BCAP 
STD2 
SCBMF 
OE-I 
SCBMFS 
SAN 
AGF 
SCIF 
BMBF 
RPF2 
SCIF2 
SSB 
BTP 
SCBMFS 
BKD 
SCBMF4 
UNF 
TNP 
BKA 
RRFl 
B-SUB 
BKA2 
S R 
SFS 
SCBDA 

rateof rctara 
4),4774 
-2,2780 
-2,7716 
-3,0551 
-3,3726 
-3,4617 
-3,4972 
-3,5319 
-3,8221 
-»,I6I8 
-»5%8 
-4,4345 
-4.4604 
-4,5552 
-4,5765 
-«,5954 
-4,6272 
-»,6311 
-1,6562 
-4,6642 
-4,6765 
-4,6887 
-4,69.30 
.4,7159 
.4,7187 
.4,7625 
-4,7972 
-4 8029 
-4 8609 
-4,8942 
-4,8981 
-4,9160 
-4,9188 
-4,9257 
-4,9447 
-4,9606 
-4,9754 
-4,9850 
-4,9861 
-4,9950 
-4 9988 
-4,9991 
-5,0222 
-5,0409 
-5,0894 
-5,0951 
-5,1374 
-5,2552 
-5,3800 
-5,4194 
-5,4940 
-5,8278 
-5,8781 
-5,9449 
-5,9754 
-6,0018 
-6,0541 
-6,0724 
-6,1095 
-6,1426 
-6.1437 
-6,1623 
-6,1706 
-6,1713 
-6,3192 
-6,3604 
-6 3683 
-6,3732 
-6,4872 
-6,5295 
-6,6463 
.6.6799 
-6,7291 
-6,8829 
-6,91% 
-6,9700 
.7,0010 
.7.1438 
-7,1622 
-7,2945 
-7,40% 
-7,5411 



Appendix G Annual performance rankings, 1992-2000 (continued) 

1998 
rank 

1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

name 
NSG 
ONE-WE 
BCAP 
B-SUB 
USD2 
BKD 
BKA 
BKA2 
BTP 
SRT 
USD 
0NE-UB4 
0NE-UB3 
ONE-PR 
ONE-D 
TNP 
SSB 
OSA 
THANAI 
ONE-UB 
ONE-UB2 
SCBRT 
APF 
ONE+1 
ONE-UBS 
THOR2 
SAN 
UNF 
SFS 
NPAT-PRO 
RPF2 
SPT 
ONE-FAS 
SFS 
SF7 
KPLUS 
ONE-PRO 
DE-1 
SCBMF 
ONE43 
KKF 
KPLUS2 
PISD 
RKF2 
SCIF2 
TS 
SCDF 
TVF 
CMICRK 
SCBDA 
RKEC 
ONE-PF 
AGF 
AJFSCAP 
SW2 
SCIF 
RRFl 
RKEDC 
SCBPMO 
RKF4 
THOR 3 
THOR 4 
SF4 
BMBF 
RKF-HI 
RKF3 
SPF 
RKF 
STD2 
STD 
SCBTS3 
TDF 
ONE-FF 
SCBPG 
SCBMF4 
SCBMF2 
SCBMFS 
SCBMF3 
SCBTS 
PPSD 
THOR 
SCBTS2 

Treynor 
1,4239 

4).008l 
4),1900 
4).2476 
4)2489 
4),3617 
-0,4640 
4)4787 
-1,0292 
-1,0342 
-1,0814 
-1,1532 
-1,2278 
-1,4282 
-1,4347 
-1,4521 
-1,4704 
-1,5014 
-1,5613 
-1,5679 
-1,6249 
-1,6426 
-1,6547 
-1,6784 
-1,7107 
-1,7504 
-1,7718 
-1,8467 
-1,8507 
-1,8513 
-1,9023 
-1,9220 
-1,9303 
-2,0825 
-2,1472 
-2,3265 
-2,4561 
-2,5033 
-2,5423 
-2.5501 
-2,5664 
-2,6047 
-2,6459 
-2,6511 
-2,6546 
-2,6653 
-2,7366 
-2,755! 
-2,8808 
-2,8830 
-2,9893 
-3,1009 
-3,2136 
-3,2288 
-3,2576 
-3,2640 
-3,4019 
-3,5329 
-3,6358 
-3,6500 
-3,7114 
-3,7172 
-3,7180 
-3,7252 
-3,7456 
-3,7943 
-3,8713 
-3,8842 
-3,9466 
-4.1213 
-4,1975 
-4,4545 
-4.6276 
-4.6842 
-5.4575 
-5,5122 
-5,5843 
-5,6255 
-6,6645 
-7.2262 
-7,5334 
-7,9248 

name 
NSG 
ONE-WE 
BCAP 
USD2 
B-SUB 
BKD 
BKA 
BKA2 
USD 
BTP 
SRT 
ONE-UB4 
ONE-UB3 
ONE-D 
ONE-PR 
TH0R2 
OSA 
TNP 
SSB 
THANAI 
ONE-UB 
ONE-UB2 
APF 
ONE+1 
SCBRT 
ONE-UBS 
SFS 
NPAT-PRO 
SAN 
SPT 
UNF 
ONE-FAS 
RPF2 
SFS 
RKF2 
S R 
KPLUS 
TVF 
ONE-PRO 
ONE43 
SCBMF 
CMICRK 
KPLUS2 
RKEC 
KKF 
DE-1 
SC1F2 
TS 
PISD 
SCBDA 
AJFSCAP 
SCDF 
ONE-PF 
RKEDC 
THOR 3 
THOR 4 
RKF4 
AGF 
RKF3 
RKF-HI 
SW2 
SCIF 
RKF 
RRFl 
SCBPMO 
SF4 
BMBF 
STD2 
SPF 
STD 
SCBTS3 
TDF 
ONE-FF 
SCBPG 
SCBMF2 
SCBMF4 
SCBMFS 
SCBMF3 
THOR 
SCBTS 
PPSD 
SCBTS2 

Sharpe 
0,0616 
4)0003 
4)0080 
4),0102 
-0,0105 
4)0153 
4).01% 
4)0202 
4)0428 
-0,0437 
4)0438 
41.0487 
4)0518 
4)0599 
4)0602 
4)0616 
4)0623 
4)0630 
4)0651 
4)0655 
4)0659 
-0,0684 
4)0693 
-0,0710 
4)0711 
4)0723 
4)0768 
4),0773 
4)0780 
4)0781 
4)0790 
-0,0807 
4)0822 
4 )08% 
4)0914 
4)0925 
4)0953 
4),095S 
4)0985 
4), 1045 
4)1049 
4), 1053 
4), 1068 
4)1073 
4)1080 
4), 1082 
4)1113 
-0,1117 
4)1122 
4), 1138 
4)1138 
4)1190 
4), 1261 
-0,1264 
4), 1284 
4). 1304 
4)1332 
4), 1340 
4), 1357 
4), 1365 
4)1370 
4)1371 
4), 1414 
41,1420 
4), 1507 
4)1515 
4)1568 
4)1620 
4), 1624 
4)1664 
4)1682 
4)1794 
4)1819 
4)1875 
4)7144 
4),2I49 
4)7186 
4),2202 
4),2486 
4),2672 
4).2886 
4),3249 

name 
NSG 
BCAP 
B-SUB 
ONE-WE 
BKD 
BKA 
BKA2 
USD2 
USD 
SRT 
BTP 
ONE-UB4 
ONE-UB3 
ONE-PR 
ONE-D 
THANAI 
ONE-UB 
OSA 
ONE-UB2 
SCBRT 
ONE+1 
ONE-UBS 
TH0R2 
APF 
TNP 
SCBMF 
SSB 
NPAT-PRO 
SFS 
SPT 
ONE-FAS 
RKF2 
KPLUS 
SAN 
UNF 
RPF2 
KPLUS2 
TVF 
AJFSCAP 
SFS 
CMICRK 
ONE-PRO 
ONE43 
KKF 
S R 
RKF3 
RKEC 
SCBTS3 
PISD 
ONE-PF 
SCBPMO 
THOR 3 
SCIF2 
THOR 4 
RKF4 
RKF-Hl 
TS 
DE-1 
RKEDC 
RKF 
SCBDA 
SCDF 
SCBPG 
SW2 
SCBTS2 
SCIF 
SCBTS 
SF4 
AGF 
RRFl 
BMBF 
ONE-FF 
STD2 
SPF 
STD 
TDF 
SCBMF2 
SCBMFS 
SCBMFS 
SCBMF4 
PPSD 
THOR 

Jensen 
0.0163 
0,0042 
0,0038 
0.0033 
0.0029 
0,0022 
0,0021 
0,0018 
4)0009 
4)0014 
4)0016 
4)0018 
4)0022 
4),0033 
-0,0034 
4)0039 
4).0O40 
4),0040 
4)0043 
-0,0044 
4)0046 
-0,0046 
4),0047 
4)0047 
-0,0051 
4)0051 
4)0054 
4)0054 
-0,0061 
-0,0065 
4)0063 
4)0067 
4)0071 
4),0075 
-0,0076 
4)0079 
4)0085 
4)0085 
4),00S9 
4),0093 
4)0093 
4)00% 
4)0098 
4),0099 
4)0101 
4)0101 
4)0102 
4)0102 
-0,0110 
4)0113 
4)0113 
4),0113 
4)0114 
4)0121 
4).0122 
4),0I27 
4)0128 
4)0132 
4),0132 
4),0134 
-0,0137 
4)0139 
4)0140 
4),0142 
4)0151 
4)0153 
4)0155 
4)0161 
4)0163 
4)0170 
4)0174 
4),0176 
41,0184 
4)0194 
4)0197 
4)0200 
4),02IS 
4).0232 
4),0279 
4)0281 
4).0304 
4).03I4 

name 
NSG 
ONE-WE 
BCAP 
USD2 
B-SUB 
BKD 
BKA 
BKA2 
USD 
BTP 
SRT 
ONE-UB4 
ONE-UB3 
ONE-D 
ONE-PR 
TH0R2 
OSA 
TNP 
SSB 
THANAI 
ONE-UB 
ONE-UB2 
APF 
ONE+1 
SCBRT 
ONE-UBS 
SFS 
NPAT-PRO 
SAN 
SPT 
UNF 
ONE-FAS 
RPF2 
SFS 
RKF2 
S R 
KPLUS 
TVF 
ONE-PRO 
0NE4} 
SCBMF 
CMICRK 
KPLUS2 
RKEC 
KKF 
DE-1 
SCIF2 
TS 
PISD 
SCBDA 
AJFSCAP 
SCDF 
ONE-PF 
RKEDC 
THOR 3 
THOR 4 
RKF4 
AGF 
RKF3 
RKF-HI 
SW2 
SCIF 
RKF 
RRFl 
SCBPMO 
SF4 
BMBF 
S1D2 
SPF 
STD 
SCBTS3 
TDF 
ONE-FF 
SCBPG 
SCBMF2 
SCBMF4 
SCBMFS 
SCBMF3 
THOR 
SCBTS 
PPSD 
SCBTS2 

Miqnared 
2,0688 
0.7579 
0.5966 
0.5493 
0.5434 
0.4418 
0.3494 
0.3383 
-0.1415 
4)1588 
4)1615 
4)2661 
4).3309 
4)5017 
4)5076 
4).5385 
4).5S22 
4)5666 
4)6109 
4).62I3 
-0.6286 
4)6816 
4)7010 
4)7359 
4). 7387 
4)7648 
4)8590 
4)8709 
4)8852 
4)8871 
4)9060 
4)9422 
4)9732 
-1,1307 
-1,1682 
-1,1905 
-1,2514 
-1,2550 
-1.3182 
-1.4453 
-1.4535 
-1.4613 
-1.4940 
-1.5055 
-1.5198 
-1.5230 
-1.5894 
-1,5976 
-1,6080 
-16413 
-1,6421 
-1,7518 
-1,9033 
-1,90% 
-1,9500 
-1,9924 
-2,0521 
-2,0704 
-2,1046 
-2,1219 
-2,1327 
-2,1343 
-2,2259 
-2,2390 
-2,4228 
-2,4400 
-2.5515 
-2.6623 
-2.6710 
-2.7537 
-2,7926 
-3,0288 
-3,0823 
-3,2017 
-3,7705 
-3,7811 
-3,8593 
-3,8937 
-4,4929 
-4,8862 
-5.3395 
-6,1069 

name 
NSG 
USD2 
ONE-WE 
USD 
SCBMF 
ON'E-UB4 
ONE-UB3 
SRT 
ONE-PR 
BCAP 
RKF2 
B-SUB 
THANAI 
ONE-UB 
BKD 
ONE-D 
0\'E-UB2 
BKA 
SCBRT 

ONE-UBS 
BKA2 
SCBTS3 
ONE+I 
THOR2 
NPAT-PRO 
KPLUS 
APF 
RKF3 
OSA 
AJFSCAP 
BTP 
KPLUS2 
SCBTS2 
SCBPMO 
TVF 
ONE-FAS 
SPT 
SFS 
CMICRK 
SCBTS 
THOR 3 
SCBPG 
THOR 4 
RKEC 
RKF4 
ONE-PF 
KKF 
RKF-HI 
ONE43 
RKF 
ONE-PRO 
PISD 
RKEDC 
TNP 
RPF2 
SCIF2 
UNF 
SW2 
SSB 
SAN 
ONE-FF 
SFS 
SF4 
S R 
SCIF 
TS 
SCBDA 
BMBF 
SCBMF2 
SCDF 
STD2 
TDF 
RRFl 
SCBMF3 
AGF 
DE-I 
STD 
SPF 
PPSD 
SCBMFS 
THOR 
SCBMF4 

rateofrttara 
0.S5O4 
0,3822 
0.3034 
0,1274 
-0,1990 
4)4198 
-0,4471 
4),6070 
4)6224 
4)6428 
4)6534 
4)6740 
4)6986 
4)7017 
4)7019 
4)7156 
4)7188 
4)7202 
4)7305 
-0,7319 
4)7423 
4)7481 
4)7824 
4)8663 
4)8678 
4)8681 
4)8816 
4)9083 
4)9127 
4)9218 
4)9792 
-1,0180 
-1,0307 
-1,0894 
-1,0959 
-1,1052 
-1,1300 
-1,1503 
-1,1705 
-1,1906 
-1,2005 
•1,2881 
-1,3585 
-1,3616 
-1,3907 
-1,3914 
-1,4431 
-1,4663 
-1,5200 
-1,5615 
-1,5759 
-1,6887 
-1,7348 
-1,7976 
-1,8348 
-1,8406 
-1,8692 
-1,9564 
-1,9583 
-1,9892 
-1,9906 
-2,0105 
-2,1020 
-2,2202 
-2,2866 
-2,3084 
-2-3577 
-2,3642 
-2,3938 
-2,4616 
-2,4828 
-2,5024 
-2,5899 
-2,6436 
-2,6475 
-2,6593 
-2,6617 
-2,7329 
-3,3367 
-3,5695 
-3,6207 
-3,6646 



Appendix G Annual performance rankings, 1992-2000 (continued) 

1999 
rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 

name 
AJFSCAP 
KKF 
TDF 
APF 
KPLUS2 
KPLUS 
NSG 
SCBRT 
ONE-FF 
THOR 
ONE-1 
ONE-UB2 
ONE-UB 
ONE-PR 
THANAI 
ONEUB43 
RKF-Hl 
ONE-UB4 
RKF 
ONE-PRO 
SAN 
TNP 
ONE45 
ONE-D 
ONE-FAS 
RKEC 
RKF3 
0NE-UB3 
NPAT-PRO 
CMICRK 
TVF 
ONE-WE 
ONE-PF 
RKF2 
RKF4 
RKEDC 
THOR2 
DE-I 
THOR 4 
SCDF 
BMBF 
RPF2 
AGF 
PPSD 
USD2 
SPF 
USD 
SW2 
TS 
OSA 
SCIF2 
SCIF 
RRFl 
SPT 
SF4 
SRT 
UNF 
STD 
STD2 
SCBPMO 
SFS 
PISD 
SFS 
S R 
SCBTS3 
SCBTS 
SCBDA 
SSB 
SCBMF2 
SCBTS2 
BKA 
BKA2 
BKD 
BCAP 
SCBMFS 
SCBMF3 
B-SUB 
SCBPG 
BTP 
SCBMF4 

Treynor 
3.7794 
3.4673 
3.4028 
3.3035 
3.2642 
3,0937 
2,8367 
2.4120 
2.2499 
2.2392 
2.0913 
2.0888 
2.0572 
2.0203 
1,9939 
1,9509 
1,9249 
1,8787 
1,8538 
1,8534 
1,8394 
1,8015 
1,7312 
1,7096 
1,7079 
1,6935 
1,6796 
1,6707 
1,6624 
1,6401 
1,6396 
1,6259 
1.5922 
1,5868 
1.5120 
1.4869 
1.4478 
1.4410 
1,2542 
1,0978 
1.0766 
1,0739 
1,0055 
1,0004 
0,8919 
0,8614 
08287 
0,7765 
0,7720 
0,6847 
0,6394 
0,6166 
0,5678 
0,5621 
0,5155 
0,5070 
0,4783 
0,4369 
0,3320 
0,2767 
0,2470 
0,2212 
0,1841 
4)0341 
4).2952 
4),3633 
4),4035 
-0,4459 
4),6384 
4),7228 
4), 7960 
-0,8017 
4),8434 
4),8436 
-1,0758 
-1,1068 
-1,1941 

-1.3104 
-1,3554 
-1.3623 
-2,0467 

name 
AJFSCAP 
TDF 
APF 
KPLUS2 
KPLUS 
NSG 
KKF 
SCBRT 
ONE-FF 
THOR 
ONE-UB2 
ONE+I 
ONE-UB 
ONE-PR 
THANAI 
ONEUB-G 
RKF-HI 
ONE-UB4 
RKF 
SAN 
ONE-PRO 
TNP 
ONE-G 
ONE-D 
ONE-FAS 
RKEC 
RKF3 
NPAT-PRO 
ONE-UB3 
CMICRK 
TVF 
ONE-WE 
ONE-PF 
RKF2 
RKF4 
RKEDC 
DE-1 
THOR2 
THOR 4 
SCDF 
BMBF 
RPF2 
PPSD 
AGF 
USD2 
SPF 
USD 
TS 
SW2 
OSA 
SCIF2 
SCIF 
SPT 
RRFl 
SF4 
SRT 
UNF 
STD 
STD2 
SCBPMO 
SFS 
PISD 
SFS 
SF7 
SCBTS3 
SCBTS 
SCBDA 
SSB 
SCBMF2 
SCBTS2 
BKA 
BKA2 
BCAP 
BKD 
SCBMF 
SCBMFS 
SCBMF3 
B-SUB 
SCBPG 
SCBMF4 
BTP 

Sharpe 
07884 
0.2593 
0,2513 
0,2484 
0,2340 
0.2214 
0,1930 
0.1772 
0.I7I4 
0.1660 
0.1596 
0,1593 
0,1558 
0,1538 
0,1522 
0,14% 
0,1474 
0,1434 
0,1421 
0,1414 
0,1408 
0,1382 
0,1321 
0,1308 
0,1302 
0,1301 
0,1287 
0,1268 
0.1255 
0.1258 
0.1256 
0,1245 
0,1222 
0,1217 
0,1159 
0,1139 
0,1116 
0,1075 
0,0936 
0,0836 
0,0827 
0,0816 
0,0772 
0,0767 
0,0691 
0,0660 
0.0642 
0,0588 
0,0585 
0,0531 
0,0485 
0,0470 
0,0437 
0,0432 
0,0394 
0,0386 
0,0368 
0,0330 
0,0250 
0,0200 
0,0184 
0,0159 
0,0141 
4),0026 
4),022l 
4),0263 
4),02% 
4),0338 
4).0453 
4).0526 
4),0593 
4),0S98 
4)0622 
4),0629 
4).0744 
4)0791 
4)0800 

-0,0890 
4),0%5 
41,0994 
4)1001 

name 
AJFSCAP 
KKF 
TDF 
APF 
KPLUS2 
KPLUS 
NSG 
SCBRT 
ONE-FF 
THOR 
ONE+I 
ONE-UB2 
ONE-UB 
ONE-PR 
THANAI 
RKF-HI 
ONEUB43 
RKF 
ONE-UB4 
ONE-PRO 
SAN 
TNP 
RKEC 
RKF3 
CMICRK 
TVF 
ONE43 
ONE-D 
ONE-FAS 
RKF2 
NPAT-PRO 
ONE-UB3 
THOR2 
RKF4 
ONE-WE 
RKEDC 
ONE-PF 
THOR 4 
DE-1 
BMBF 
RPF2 
PPSD 
AGF 
SCDF 
USD2 
USD 
SW2 
SCBPMO 
SPF 
SCIF2 
OSA 
SCIF 
TS 
SPT 
RRFl 
SF4 
STD 
SCBTS 
SRT 
UNF 
SFS 
SCBTS3 
STD2 
SCBTS2 
SCBMF 
SCBDA 
SFS 
SCBMF2 
BKA 
BKA2 
BKD 
BCAP 
SSB 
SF7 
SCBPG 
B-SUB 
SCBMFS 
BTP 
SCBMF3 
SCBMF4 
PISD 

Jensen 
0,0177 
0,0137 
0,0126 
0,01 IS 
0,0114 
0,0098 
0,0075 
0,0020 
00011 
O0008 
4)0003 
-0,0003 
4)0006 
4)0010 
4)0012 
4)0014 
4)0015 
4)0019 
4)0022 
4)0025 
4)0026 
4)0027 
4)0030 
4)0032 
4)0034 
4)0035 
4)0036 
4)0057 
4)0038 
4)0039 
4)0041 
4)0042 
4)0042 
4)0044 
4)0046 
-0,0046 
4)0048 
4)0057 
4)0062 
4)0088 
4)0090 
4)0091 
4)0095 
4)0094 
4),0100 
4)0105 
4)0108 
4)0108 
4)0114 
4)0115 
4)0115 
4)0117 
4)0119 
4)0125 
4)0127 
4)0129 
4)0142 
4)0142 
4)0144 
4)0147 
4)0152 
.0,0155 
4)0153 
4)0162 
4)0164 
4)0170 
4)0172 
4)0180 
4)0185 
41,0188 
4)0189 
4)0189 
4)0197 
4)0199 
4)0206 
4)0209 
4)0211 
.0.0215 

4)0215 
4)0227 
4)0250 

Bane 
AJFSCAP 
TDF 
APF 
KPLUS2 
KPLUS 
NSG 
KKF 
SCBRT 
ONT-FF 
THOR 
ONE-UB2 
ONE-1 
ONT-UB 
ONE-PR 
THANAI 
O.NEUB43 
RKF-HI 
0NE-UB4 
RKF 
SAN 
ONE-PRO 
TNP 
ONE43 
ONE-D 
ONE-FAS 
RKEC 
RKF5 
NPAT-PRO 
ONE-UB5 
CMICRK 
TNT 
ONE-WE 
ONE-PF 
RKF2 
RKF4 
RJCEDC 
DE-1 
TH0R2 
THOR 4 
SCDF 
BMBF 
RPF2 
PPSD 
AGF 
USD2 
SPF 
USD 
TS 
SW2 
OSA 
SCIF2 
SCIF 
SPT 
RRFl 
SF4 
SRT 
UNF 
STD 
STD2 
SCBPMO 
SFS 
PISD 
SFS 
S R 
SCBTS3 
SCBTS 
SCBDA 
SSB 
SCBMF2 
SCBTS2 
BKA 
BKA2 
BCAP 
BKD 
SCBMF 
SCBMFS 
SCBMR 
B-SUB 
SCBPG 
SCBMF4 
BTP 

Miqaarcd 
4.0419 
3.6745 
3.5733 
3.5365 
3.3540 
3,1952 
2,8357 
2.6360 
2.5630 
2.4950 
2.4134 
2,40% 
2,3788 
2,3405 
2,5197 
2,2875 
2,2595 
2,20% 
2,1931 
2,1841 
2,1760 
2.1437 
2.0665 
2.0497 
2,0420 
2,0405 
2,0257 
1,9990 
1,9947 
1,9860 
1,9845 
1,9704 
1,9415 
1,9345 
1,8606 
1,8355 
1,8064 
1,7554 
1,5786 
1,4532 
1,4416 
1,4271 
1,5715 
1,3659 
1,2701 
1,2299 
1,2071 
1,1397 
1,1353 
1,0671 
1,0100 
0,9900 
0.9478 
0.9422 
0.8958 
0.8837 
0.8608 
0.8135 
0.7119 
0.6488 
0.6290 
0.5%2 
0.5737 
0,3630 
0,1167 
0,0632 
0,0211 
4),0319 
4)1767 
4)2697 
4)3536 
4),3602 
4).3902 
4),3993 
4)5455 
4)6041 
4)5164 
4)7303 
4),8240 
4)8618 
4)8599 

Iname 
AJFSCAP 
TDF 
APF 
KPLUS2 
KPLUS 
NSG 
KKF 
ONE-FF 
SCBRT 

ONE-UB2 
ONE+I 
ONE-UB 
ONE-PR 
THANAI 
ONEUB-G 
THOR 
0NE-UB4 
SAN 
ONE-PRO 
RKF-HI 
TNP 
RKF 
ONE43 
ONE-D 
ONE-FAS 
0NE-UB3 
NPAT-PRO 
ONE-WE 
RKEC 
RKF5 
ONE-PF 
CMICRK 
TVF 
RKF2 
RKF4 
DE-1 
RKEDC 
THOR2 
THOR 4 
BMBF 
RPR 
SCDF 
PPSD 
AGF 
USD2 
USD 
SPF 
SW2 
OSA 
TS 
SCIF2 
SCIF 
SPT 
RRFl 
SF4 
SCBPMO 
SRT 
UNF 
STD 
STD2 
SFS 
SFS 
SCBTS 
SCBTS3 
SCBDA 
SCBTS2 
S R 
SCBMF2 
SSB 
BKA 
BKA2 
BKD 
BCAP 
B-SUB 
SCBMFS 
SCBPG 
SCBMF3 
BTP 
SCBMF4 
PISD 
SCBMF 

rateof return 
3,5655 
3,0063 
2,8998 
2,8934 
2,7312 
2,5555 
2,3968 
1,7487 
1,6584 
1,6394 
15516 
1,6024 
1,5946 
1,5655 
1,5045 
1,4955 
1,4351 
1,4182 
1,4137 
1,3471 
1,3452 
1,3100 
1,3075 
1,2892 
1,2875 
1,2484 
1.2416 
1,2169 
1,1951 
1,1902 
1,1851 
IISSI 
1,1578 
1,1257 
1,0564 
1,0644 
1.0525 
0,%92 
0,8517 
0,7324 
0,7157 
0,7118 
0,6848 
0,6587 
0,6006 
0,5481 
0,5126 
0,4804 
0,4385 
0,4351 
0,3982 
0,3844 
0,3456 
0,3125 
0,2818 
0.2487 
0,1957 
0,1820 
0.1705 
0.0626 
0.0314 
4)0803 
-0.1043 
4), 1288 
41,2728 
4)3016 
4)3445 
4)4199 
4)4341 
4)4548 
4)4725 
4)4892 
4)5009 
4)6924 
4)5988 
4)7104 
4)7404 
4),7627 
4)8704 
4)9941 
-1,0072 



Appendix G Annual performance rankings, 1992-2000 (continued) 

2000 
rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
30 
31 
32 
33 
34 
35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
55 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 

name 
BCAP 
BKA2 
B-SUB 
BKD 
BKA 
BTP 
TNP 
THOR 4 
THOR 
SCBTS2 
BMBF 
ONE-UB 
SCBMF3 
THOR2 
SAN 
ONE+1 
0NE-UB2 
SCBTS 
THANAI 
ONE-WE 
SCBTS3 
SCBMF 
0NE-UB4 
ONE-PF 
ONE-PR 
SCBMF4 
ONE-FAS 
SCBMF2 
SCBPMO 
0NE-UB3 
,AJFSCAP 
0NE4; 
SCBRT 
ONT-D 
RKF 
SW2 
NTAT-PRO 
ONT-PRO 
SF4 
SCBPG 
NSG 
SCBMFS 
SCIF2 
CMICRK 
SCIF 
RKF3 
PPSD 
RKEC 
RKR 
TVT 
AGF 
RKEDC 
RKF-Hl 
RRFl 
SCBDA 
RPR 
INGTEF 
RKF4 
STD 
USD2 
USD 
S R 
SRT 
DE-I 
STD2 
SFS 
PISD 
SFS 
SPF 
SCDF 
.ASD 
SSB 
TS 
UNT 
SPT 
APF 
KPLUS 
TDF 
KKF 
KPLUS2 

Treynor 
-3.2887 
-3.8760 
-3,8867 
-3,8909 
-3.9798 
-4,0486 
-4,1273 
-4,4139 
-4,4984 
-4,6486 
-4,6825 
-4,6879 
-4,6888 
-4,6913 
-4,6932 
-4,7039 
-4,7071 
-4.7174 
-4,7193 
-4,7213 
-4,7300 
-4,7469 
-4,7493 
-4,7514 
-4,75% 
-4,7687 
-4,7752 
-4,7834 
-4,7850 
-4,7945 
-4,8458 
-4,8510 
-4,8884 
-4,8931 
-»,8932 
-4,9164 
-4.9169 
-«,9487 
-4.9828 
-5.0048 
-5.0206 
-5.0540 
-5.0591 
-5.0617 
-5.0935 
-5,0951 
-5,0955 
-5,1028 
-5,1208 
-5,1229 
-5.1257 
-5,1560 
-5,1606 
-5,1555 
-5,2011 
-5,2100 
-5,2614 
-5,2756 
-5,2757 
-5,2885 
-5,3005 
-5,3759 
-5,3849 
-5.3905 
-5.3959 
-5.4061 
-5,4066 
-5,4447 
-5,4448 
-5.4540 
-5.5276 
-5.5393 
-5.5658 
-5.6714 
-5,6788 
-5,8066 
-5.8440 
-5,8481 
-5,8631 
•5,8800 

name 
BCAP 
BKA2 
B-SUB 
BTP 
BKD 
BKA 
TNP 
THOR 4 
THOR 
SW2 
BMBF 
SCBTS2 
SAN 
SCBMR 
THOR2 
ONE-UB 
ONE+1 
0NE-UB2 
THANAI 
SCBMF4 
SCBTS 
SCBMF 
ONE-PF 
ONE-WE 
SCBTS3 
ONE-UB4 
ONE-PR 
SCBMR 
ONE-FAS 
ONE-UB3 
SCBPMO 
AJFSCAP 
ONE-G 
ONE-D 
SCBRT 
SF4 
NPAT-PRO 
RKF 
ONE-PRO 
SCIR 
SCIF 
SCBPG 
SCBMFS 
RPR 
SCBDA 
AGF 
NSG 
RRFl 
STD 
SFS 
CMICRK 
RKF3 
PPSD 
RKEC 
S R 
RKR 
TVF 
RKF-HI 
RKEDC 
STD2 
SRT 
DE-1 
INGTEF 
SFS 
SPF 
SCDF 
USD2 
USD 
SSB 
RKF4 
TS 
PISD 
UNF 
ASD 
SPT 
APF 
KPLUS 

TDF 
KKF 
KPLUS2 

Sharpe 
4).3593 
4)4437 
4)4444 
4)4446 
4)4452 
4)4541 
4),4724 
4).508S 
4)5188 
4)5343 
4)5414 
-0.5423 
4)5447 
4).54S4 
4).5456 
4).5457 
4).547l 
4).5478 
4).5480 
4),5486 
4)5505 
4)J50S 
4)5505 
4),S507 
4).55I3 
4)5523 
4)5527 
4).S550 
4)5555 
4)5575 
4)5594 
4)5646 
4)5663 
4)5698 
4)5707 
4)5712 
4),5728 
4)5738 
4),5757 
4),5782 
4),5S21 
-0,5826 
4)5845 
4)5848 
4),5S50 
4),5863 
4),5883 
-0,5904 
4).5930 
4)5933 
4)5945 
4),5%9 
4),S97I 
4)5982 
4),5992 
4),S9% 
4)5999 
4),6033 
4)6041 
4),6043 
4),6060 
4)6068 
4),6117 
4)6120 
4)6130 
4)6133 
4)6147 
4)6159 
4),6175 
4)6176 
4)6242 
4)6267 
4).6289 
4)6438 
4)6636 
4)6662 
4)6703 

-0,6711 
4),6725 
4)6740 

name 
BCAP 
BKA2 
B-SUB 
BKD 
BKA 
BTP 
TNP 
THOR 4 
THOR 
SCBTS2 
SCBMF3 
ONE-UB 
TH0R2 
SCBTS3 
SCBTS 
ONE-UB2 
BMBF 
SAN 
ONE+1 
ONE-WE 
THANAI 
SCBMF 
ONE-UB4 
SCBPMO 
SCBMF2 
ONE-PR 
ONE-PF 
SCBMF4 
ONE-FAS 
0NE-UB3 
AJFSCAP 
SCBRT 
ONE43 
RJCF 
ONE-D 
NPAT-PRO 
SW2 
ONE-PRO 
SF4 
SCBPG 
SCBMFS 
CMICRK 
SCIR 
RKF3 
PPSD 
SCIF 
RKEC 
RKR 
TVF 
AGF 
RKEDC 
RKF-HI 
RRFl 
RPR 
SCBDA 
INGTEF 
RKF4 
STD 
USD2 
USD 
S R 
SRT 
DE-1 
STD2 
SFS 
PISD 
SPF 
SFS 
SCDF 
SSB 
ASD 
TS 
UNF 
APF 
SPT 
KPLUS 
TDF 
KKF 
KPLUS2 
NSG 

Jensen 
0,0200 
0.0138 
0.0138 
0,0137 
0.0127 
0,0109 
0.0101 
0,0075 
0,0066 
0,0057 
0,0052 
0,0048 
0,0048 
0,0047 
0,0047 
0,0046 
0,0046 
0,0046 
0,0045 
0,0045 
0,0044 
0,0044 
0,0042 
0,0042 
00042 
0,0040 
0,0040 
0,0040 
0,0038 
0,0037 
0,0034 
0,0031 
0,0030 
0,0027 
0,0025 
0,0024 
0,0022 
0,0021 
0,0015 
0,0015 
0,0011 
0,0009 
0,0009 
0,0005 
0,0006 
0,0006 
0,0006 
0,0004 
0,0003 
0,0005 
0,0000 
0,0000 
4),0001 
-0,0005 
4)0005 
4).00I0 
4)0011 
4)0011 
4)0013 
4)0014 
4).0020 
4)0021 
4)0022 
4),0022 
4)0022 
4),0025 
-0,0027 
4),0027 
4)0028 
4)0035 
4)0035 
-0,0038 
4)0047 
4),0054 
4)0054 
4),0057 
4)0057 
4).0058 
4)0059 
4)0516 

naaie 
BCAP 
BKA2 
B-SUB 
BTP 
BKD 
BKA 
TNP 
THOR 4 
THOR 
SW2 
BMBF 
SCBTS2 
SAN 
SCBMF3 
TH0R2 
ONE-UB 
ONE+1 
ONE-UB2 
THANAI 
SCBMF4 
SCBTS 
SCBMF 
ONE-PF 
ONE-WE 
SCBTS3 
0NE-UB4 
ONE-PR 
SCBMR 
ONE-FAS 
0NE-UB3 
SCBPMO 
AJFSCAP 
ONE-G 
ONE-D 
SCBRT 
SF4 
NPAT-PRO 
RKF 
ONE-PRO 
SCIR 
SCIF 
SCBPG 
SCBMFS 
RPR 
SCBDA 
AGF 
NSG 
RRFl 
STD 
SFS 
CMICRK 
RKR 
PPSD 
RKEC 
S R 
RKR 
TVF 
RKF-HI 
RKEDC 
STD2 
SRT 
DE-I 
INGTEF 
SFS 
SPF 
SCDF 
USD2 
USD 
SSB 
RKF4 
TS 
PISD 
UNF 
ASD 
SPT 
APF 
KPLUS 
TDF 
KKF 
KPLUS2 

Msquared 
-2.7307 
-3,4435 
-3.44% 
-3.4516 
-3.4563 
-3.5319 
-3,6864 
-3.9912 
-4.0789 
-4.2093 
-4.2695 
-4.2775 
-4.2975 
-4.3030 
-(,3047 
-4,3058 
-4,3180 
-4,3239 
-4,3252 
-4,3305 
-4,3451 
-4,3464 
-4,3471 
-4,3483 
-4,3530 
-4,3613 
-4,3550 
-4,3846 
-4,3872 
-4,4057 
-4,4216 
-4,4658 
-4,4803 
-4,5098 
.4,5172 
-4,5215 
-4,5347 
-4,5434 
-4,5591 
-4,5802 
-4,5133 
-4,5177 
-4,6340 
-4,6351 
-4,6383 
-4.6488 
-4.6659 
-4.6833 
-4.7052 
-4.7080 
-4,7185 
-4,7390 
-4,7399 
-4,7493 
-4,7582 
-4,7616 
-4,7643 
-4,7926 
-4,7995 
-4,8011 
-4.8158 
-4,8225 
-4,8636 
-4,8661 
-4,8743 
-4,8776 
-4,8891 
-4,8989 
-4,9124 
-4,9138 
-4,%94 
-4.9905 
-5.0088 
-5.1350 
-5.3023 
-5.3243 
-5.3587 
-5.3657 
-5.3775 
-5.3900 

name 
BCAP 
TNP 
BTP 
BKA2 
BKD 
B-SUB 
BKA 
AGF 
THOR 4 
THOR 
SW2 
RRFl 
BMBF 
RPR 
SCIF2 
SF4 
ONE+1 
SCIF 
SAN 
ONE-PF 
TVF 
APF 
KPLUS2 
KKF 
KPLUS 
TDF 
ONE-D 
THANAI 
ONE-FAS 
NPAT-PRO 
ONE-PR 
ONE-UB 
ONE-WE 
ONF.43 
SFS 
SCBMF4 
TH0R2 
ONE-UB2 
RKF4 
ONE-PRO 
CMICRK 
ONE-UB3 
S R 
STD2 
0NE-UB4 
RKF 
SRT 
STD 
SSB 
PPSD 
DE-I 
RKR 
RKEC 
SPF 
SCBTS 
SCDF 
RKF-HI 
SFS 
RKF3 
USD2 
SCBMF 
TS 
UNF 
RKEDC 
USD 
SCBMFS 
SCBMR 
AJFSCAP 
SCBTS3 
SCBTS2 
SCBPG 
INGTEF 
ASD 
SCBMR 
PISD 
SCBPMO 
NSG 
SCBRT 

SCBDA 
SPT 

fate of retum 
-3,6833 
-4,0831 
-4,0844 
-4J282 
-4.3515 
-4,3539 
-4,4465 
-4,5031 
-4,5175 
-4,5275 
-4,5520 
-4 5832 
-4,6011 
-4 50% 
-4,6482 
-4,5888 
-4,5932 
-4,7142 
-4.7147 
-4.7163 
-47519 
-4.7560 
-4,7718 
-4,7999 
-4,8030 
-48345 
-4,8343 
-4 8404 
-4,8527 
-4,8759 
-4,8770 
-4,8879 
-«,9063 
-4,9076 
-4,9103 
-4,9170 
-4,9194 
-4,9231 
-4,9290 
-4,9334 
-4,%33 
-4,9953 
-5.0027 
-5.0045 
-5.0131 
-5,0241 
-5,0407 
-5,0439 
-5,0608 
-5,06% 
-5,0833 
-5,0835 
-5.0937 
-5,1140 
-5,1173 
-5.1299 
-5.1330 
-5.1463 
-S. 1653 
-5.2257 
-5,2303 
-5,2492 
-5.2617 
-5,2668 
-5,2756 
-5,3055 
-5,3173 
-5,3214 
-5,3219 
-5.3473 
-5,4002 
-5,4008 
-5,4019 
-5,4438 
-5,4584 
-5,5250 
-5,5480 
-5,6924 
-5,7420 
-5,9600 




