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A Performance de Fundos Obrigacionistas da Ásia Leste 
 

Resumo 
 

 Nesta dissertação fazemos uma análise da performance de uma amostra de fundos 

obrigacionistas provenientes de seis países da Ásia Leste diferentes (China, Índia, Japão, Coreia do Sul, 

Tailândia e Malásia) durante o período de 2009 a 2018 usando tanto modelos de performance 

condicionais como não condicionais. Avaliámos também a persistência da performance destes fundos 

obrigacionistas. 

 Encontramos que, a nível do agregado, os fundos obrigacionistas da nossa amostra mostraram 

performance superior a benchmarks relevantes durante o período de amostragem, no entanto a 

performance ao nível dos países individuais é mista. Encontrámos também evidência que a performance 

destes fundos obrigacionistas não é persistente. 

 Palavras-chave: Ásia Leste, Fundos obrigacionistas, mercado de obrigações, modelos condicionais, 

performance de fundos 
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The Performance of East Asian Bond Funds 
 

Abstract 
  

 In this dissertation, we provide an analysis of the performance of a sample of bond funds from six 

different East Asian countries (China, India, Japan, South Korea, Malaysia and Thailand) over the period of 

2009 to 2018 using both conditional and unconditional models of performance. We also assess the 

persistence of performance of these bond funds. 

 We find that, on the aggregate level, the bond funds in our sample outperformed relevant 

benchmarks over the sample period, while performance at the individual country level is mixed. We also 

find evidence that the performance of these bond funds is not persistent. 

 Keywords: Bond funds, bond markets, conditional models, East Asia, fund performance 
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Chapter 1 - Introduction  
  

 A substantial portion of investments is made by professional fund managers, rather than by 

individual investors. This makes assessing the value provided by these services a subject of great 

importance to the individual investors who invest in these funds. Bond funds make for an important part of 

the investment fund market, and so an analysis of their performance is relevant for investors. Additionally, 

authors such as French and Poterba (1991) have argued that US investors tend to underinvest in foreign 

markets and thus miss out on diversification opportunities. This apparent under diversification of investors 

makes studying the performance of foreign bond funds even more important. 

 Traditional models of fund performance evaluation are designated unconditional in the sense that 

no information about the state of the economy is used to predict returns. These models assume that 

expected risk and returns remain static over time. However, in reality, they are time-varying. When fund 

managers employ dynamic strategies that respond to changes in public information unconditional models 

will give a biased view of performance as they will entangle the time variation of required risk premiums 

with abnormal performance (among others, Jensen (1972), Admati and Ross (1985) and Grinblatt and 

Titman (1989)). Furthermore, models that do not take into account any information about the state of the 

economy may also lead to erroneous conclusions regarding the persistence of performance. Evidence of 

persistence of performance using unconditional models may reflect the persistence of the time-variance of 

expected risk and returns rather than that of fund performance. 

 Several studies have shown that conditioning information on certain publicly available information 

variables is useful when predicting stock and bond returns (among others, Keim and Stambaugh (1986), 

Fama and French (1989) and Ilmanen (1995)) when considering time-varying risk. Conditional performance 

evaluation models look at fund performance by taking into account changes in public information variables 

that affect expected risk premiums, which may lead to different conclusions regarding performance and 

persistence of performance than when no information regarding the state of the economy is taken into 

account. 
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 More recently, a growing amount of research applies conditional models of performance in the 

context of bond funds (among others, Silva, Cortez and Armada (2003) and Ayadi and Kryzanowski (2011)). 

This literature suggests that conditional models of performance offer greater explanatory power than their 

unconditional counterparts and that unconditional models tend to understate fund performance.  

 The East Asian bond market has been developing rapidly in the 21st century. Data from the Asian 

Development Bank shows the aggregate local-currency bond market size of the aggregate ASEAN+3 1 

countries has roughly doubled over the past decade. Despite rapid developments in both East Asian bond 

markets and the bond fund performance literature, we found, to the best of our knowledge, no study that 

applies recent developments in performance evaluation, most preeminently conditional models of 

performance, to the performance of bond fund managers from East Asian countries. 

 In this dissertation, we evaluate the performance of East Asian bond funds from 6 different 

countries: Japan, China, South Korea, India, Malaysia and Thailand. We will examine the performance of 

bond funds using single and multi-index models in both a conditional and an unconditional form. The main 

goal of this analysis is to ascertain whether East Asian bond fund managers are able to outperform their 

benchmark on a risk-adjusted basis and to study the impact of public information variables on explaining 

fund performance. We also study the persistence of performance of East Asian bond funds. 

 We follow Ferson and Schadt (1996)’s specification of a conditional model of performance. The 

alpha obtained from this model serves as measure for the risk-adjusted performance of East Asian bond 

funds. We also apply Christopherson et al. (1998)’s extended conditional model to capture the time-

variance of alpha due to changes in public information variables. The persistence of bond fund performance 

will be assessed by means of a contingency table analysis. 

 Our sample consists of bond funds from six different East Asian countries: China, India, Japan, 

South Korea, Thailand and Malaysia. We collect monthly net return data for 395 Korean bond funds, 144 

Japanese bond funds, 787 Chinese bond funds, 83 Malaysian bond funds, 1069 Indian bond funds and 44 

Thai bond funds, for a total of 2522 East Asian bond funds. Our sampling period starts in January of 2009 

and ends in November of 2018. 

                                                           
1 The ASEAN+3 region consists of the member countries of the Association of Southeast Asian Nations plus China, 
South Korea and Japan. 
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 Overall, we find that, on average, East Asian bond funds managers are able to deliver superior risk-

adjusted returns, although evidence regarding performance varies at the country level. We also find that the 

performance of East Asian bond funds is not persistent. 

 This dissertation is divided into seven chapters. The present chapter introduces and contextualizes 

the subject matter as well as present an overview of the structure of the dissertation. In the second chapter, 

we delve into a review of the literature regarding bond fund performance. In the third chapter, we discuss 

the empirical methodology used in our analyses and, in the fourth chapter, we present the data regarding 

our sample and instrumental variables, as well as discuss important aspects regarding the computation of 

variables. We present our empirical results in the fifth chapter. We also discuss those results and address 

the main concerns, limitations and issues regarding our methodology and the models of performance we 

use in the fifth chapter. In the sixth and final chapter, we present the main conclusions of this dissertation. 
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Chapter 2 - Review of the Literature 

 

2.1 - Overview of Bond Fund Performance 

 

 Cowles (1933) compared the average return of a set of active portfolios with the return of a passive 

portfolio and concluded that the active portfolios underperformed the passive portfolio. However, Cowles’ 

analysis of performance took only fund returns into account. A true assessment of fund performance and 

managerial skill must also take into account the risk that is taken in order to generate those returns. 

Modern Portfolio Theory (MPT) introduced by Markowitz (1952) formulates the investor’s portfolio selection 

problem in terms of both risk (measured by the variance of portfolio returns) and returns. According to 

Markowitz, investors would optimally hold a mean-variance efficient portfolio, that is, a portfolio with the 

highest expected return for a given level of risk and the minimum level of risk for a given level of expected 

return. Tobin (1958) extends MPT by including a risk-free asset, such that the optimal portfolio results from 

a combination between the risk-free asset and one risky portfolio. 

In 1968 Michael Jensen publishes a study of the performance of 115 open-end mutual funds from 

the period of 1955 to 1964. Jensen’s analysis is centered on the problem of how to infer fund manager 

skill by the returns they gain after taking in consideration the amount of risk their portfolio entails. Risk-

adjusted performance, Jensen argues, should be analyzed through a fund manager’s predictive ability, that 

it, “the ability to earn returns through successful prediction of security prices which are higher than those 

which we could expect given the level of riskiness of his portfolio”. He thus evaluates mutual fund 

performance using the CAPM model in order to capture performance adjusted for the fund’s exposure to 

market risk. We write the general form of a single-index model of performance as follows. 

 𝑅𝑖𝑗 = 𝛼𝑖 + 𝛽𝑖𝐼𝑡 + 𝜖𝑖𝑡 (1) 

where 

𝑅𝑖𝑗 = the excess return on the ith fund during time t 

𝛼𝑖 = the average excess risk-adjusted return for the ith fund 

𝛽𝑖 = the sensitivity of the excess return of the ith fund to the chosen benchmark index 
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𝐼𝑡 = the excess return of the appropriate benchmark at time t 

and a residual term 𝜖𝑖𝑡 

In this equation the term 𝛼𝑖 , henceforth referred to as Jensen’s Alpha, provides a risk-adjusted 

measure of fund performance. By estimating a linear regression of the single-index model for his data on 

mutual funds, Jensen finds that on average mutual fund managers were not able to beat a passive, buy-

and-hold market portfolio, strategy on a risk-adjusted basis. 

Rosenberg and Guy (1976) formulate an extension to the aforementioned single-index model in 

order to allow for multiple sources of systemic risk. The general form of the multi-index model can be 

written as follows. 

 𝑅𝑖𝑗 = 𝛼𝑖 + ∑ 𝛽𝑖𝑗𝐼𝑡𝑗
𝐾
𝑗=1 + 𝜖𝑖𝑡  (2) 

Like the single index model, we can think of the betas as the set of weights on a set of passive 

portfolio that best replicates the fund’s performance. 

The general intuition behind these multi-factor models comes from Arbitrage Pricing Theory (APT) 

as proposed by Ross (1976). The concept of no arbitrage introduced by APT states that, should the price of 

a security diverge from what is predicted by systemic risk premiums, arbitrageurs would buy or sell that 

security so that such a divergence will quickly disappear. If conditions for no arbitrage are met (that is, if we 

are working within the limits of arbitrage that are described by Shleifer and Vishny (1997)) then the excess 

return of any given security will converge to the sum of the risk premiums associated with each risk-factor 

multiplied by their respective betas. 

Roll and Ross (1980) perform an empirical evaluation of Arbitrage Pricing Theory using data for 

individual equities during the 1962–1972 period and find that at least three factors, possibly four, are 

necessary to explain the return generating process of stocks. Many authors since then have proposed 

various different specifications of multi-index models in the context of APT controlling for different possible 

sources of systemic risk. 

One example of such a multi-index model is Fama and French’s (1993) three-factor model that 

adds two factors in addition to the market portfolio, one factor for size and another for book-to-market equity. 

With this three-factor model, they find that we are able to explain the returns of a sample of stocks more 
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exactly than the single-factor model that account only for market exposure. Fama and French (1993) build 

a different model this time with two risk-factors pertaining to the bond market in addition to the three stock 

market risk-factors. These two bond market risk-factors capture maturity and default risk, respectively. With 

this five-factor model, Fama and French find they are able to explain the returns of a sample of securities 

for both the stock and the bond market (except for the particular case of low-grade corporate bonds). 

Multiple index models generally have better explanatory power than their single-index counterparts, 

they also control for multiple risk sources better than single-index models, which generally results in lower 

alphas than those estimated by single-index models (Ippolito (1989)). Single-index models attributed the 

excess return that fund managers earned over the market benchmark to superior managerial skill and 

information. However, this result shows that these returns are instead generated through exposure to 

hitherto unaccounted for systemic risk-factors. Moreover, measures of performance in both equity and 

balanced funds have been shown to be highly sensitive to the choice of risk-factors (Lehman and Modest 

(1987) and Elton and Gruber (1992)). In fact, studies on both equity and balanced funds have found that 

using multi-index models can affect the rankings of fund performance (among others, Grinblatt and Titman 

(1989b) and Connor and Korajczyk (1991).  

Blake, Elton and Gruber (1993, 1995) are, to the best of our knowledge, the first to study the 

performance of bond funds specifically using both single and multi-index models of performance. They use 

two samples, the largest of which suffers from survivorship bias, which the authors argue does not impact 

bond funds to the same extent it does equity funds since bonds are a less volatile asset and bond funds are 

therefore less likely to dissolve or merge. They first analyze fund performance using a single-index model, 

where the fund’s excess returns over a riskless asset are linearly related to the return of a benchmark index, 

similar to the market model widely used in evaluating the performance of equity portfolios. 

Overall, Blake, Elton and Gruber (1993) find that the bond funds in their sample underperformed 

relevant indexes on a post-expenses basis. Interestingly, their results suggest that performance before 

expenses is neutral, as the underperformance was approximately equal to the average management fees. 

Indeed, they find that, on average, a percentage point increase in expenses leads to a percentage point 

decrease in returns. Lakonishok (1981) and Philpot et al. (1998) also find a significant inverse correlation 

between a fund’s abnormal return and their expense ratio for a sample of 70 mutual funds and 27 bond 
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funds, respectively. Gallagher and Jarnecic (2002) echo this conclusion for a sample of Australian bond 

funds.  

Cici and Gibson (2012) argue that inability to employ holdings based measures of performance, 

like had been done for equity funds, has stopped researchers from being able to dig deeper into active 

bond fund management. The authors focus on the question of whether fund managers capitalize on firm-

specific research in order to select bonds that outperform similar issues. They argue that the question of 

fund manager selectivity pre-expenses is important even if post-expense performance is negative, as a 

manager with security selection skills may be hampered by structural handicaps (Wermers (2006)), for 

example, volatile net investor flows may force costly bond trading, reducing net returns. The results they 

obtain suggest that, on average, fund managers are not able to pick corporate bond funds that outperform 

relevant benchmarks, for both high-yield and investment-grade corporate bonds. Furthermore, they examine 

the aggregate holdings of all funds in particular bonds to proxy for fund managers’ collective valuation 

assessments and found that high-yield bonds with low collective ownership outperformed issues with high 

collective ownership (for investment-grade bonds they find no difference in performance between high and 

low ownership bonds). The authors argue that this result raises the question of whether bond mutual funds 

as a group are either at an informational or liquidity disadvantage relative to other categories of institutional 

investors in fixed-income markets, for example, they point out that the counterparties with which bond 

funds trade in the corporate bond market (such as life insurance companies, which are the largest holder of 

corporate bonds in the U.S. market) rarely engage in liquidity trading. On average, they find that the 

combined effect of security selection and characteristic timing added 27 and 4 basis point per year to the 

performance of investment-grade and high-yield bond funds, respectively. In contrast, they estimate that 

management fees and transaction costs for investment-grade and high-yield bond funds for their sample 

period totaled 88 and 138 basis points per year, showing that the costs of active management far 

outweighed the benefits. 
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2.2 - Conditional Models of Performance 

 

The models of performance that have been presented so far have been unconditional models. We 

now turn our attention towards conditional performance models. Unconditional measures of performance, 

that is, measures in which no information about the future state of the economy are used, such as Jensen’s 

alpha that was discussed previously, have been shown to be biased when managers follow dynamic 

strategies due to time-varying risk (among others, Jensen (1972), Dybvig and Ross (1985a)). Unconditional 

models of performance ascribe such dynamic strategies to managers possessing superior information 

about the market, which translate itself in market timing ability. 

Treynor and Mazuy (1966) use convexity in the relation between the fund’s return and the benchmark 

return to identify market timing ability. We can extend equation (1) to include this measure of market timing 

as shown in the equation below.  

 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝐼𝑡 + 𝛬𝑖𝐼𝑡
2 + 𝜖𝑖𝑡  (3) 

 A positive value for 𝛬𝑖 indicates market timing ability, as when the market is up (down) a fund able 

to time the market will be up (down) by a greater (lesser) amount than what the market model would 

predict.  

 Merton (1981) and Henriksson and Merton (1981) measure market timing ability by the excess 

return obtained by the manager that cannot be replicated by a mix of call options and the market portfolio. 

 (𝑅𝑖𝑡 − 𝑟𝑓𝑡) = 𝛼𝑖 + 𝛽1,𝑖(𝐼𝑡 − 𝑟𝑓𝑡) + 𝛽2,𝑖(𝐼𝑡 − 𝑟𝑓𝑡)𝐷 + 𝜖𝑖𝑡  

 

(4) 

 Where 𝑟𝑓 is the risk-free rate at time t and D is a dummy variable that is equal to 1 when 𝐼𝑡 >

𝑟𝑓𝑡 and 0 otherwise (note that so far in our notation we have used 𝑅𝑖𝑡 and 𝐼𝑡 as the excess returns for both 

the portfolio and the index, respectively, over the risk-free rate, while here they denote the absolute returns). 

The intuition here is that we consider a time when 𝐼𝑡 > 𝑟𝑓𝑡 to be a bull market and a bear market when the 

reverse is true, which means that a manager with market timing ability would balance their portfolio such 

that it’s beta is equal to 𝛽1,𝑖  in a bear market and 𝛽1,𝑖 + 𝛽2,𝑖  in a bull market, therefore a statistically 

significant 𝛽2,𝑖 indicates market timing ability. 
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 Cici and Gibson (2012) adapt a model previously applied to market timing in equity funds by 

Wermers (2000). 

 𝐶𝑇𝑡 = ∑ (𝜔𝑏,𝑡−1𝑅𝑡

𝑃𝑏,𝑡−1 − 𝜔𝑏,𝑡−5𝑅𝑡

𝑃𝑏,𝑡−5𝑁
𝑏=1 )   

 

(5) 

 The characteristic timing (CT) measure subtracts the quarter t return of the quarter t −5 matching 

characteristic portfolio for bond b (times the portfolio weight at the end of quarter t −5) from the quarter t 

return of the quarter t −1 matching characteristic portfolio for bond b (times the portfolio weight at the end 

of quarter t −1), thus capturing the contribution to holdings returns from changes in portfolio characteristic 

weights that occurred over the prior year. If a manager successfully rebalances portfolio weights towards 

those characteristics that subsequently exhibit high payoffs the CT measure will be positive, indicating 

market timing ability. Using this method they find no timing ability for a sample of investment-grade 

corporate bond funds, but find that managers of high-yield corporate bond funds, on average, show market 

timing ability. 

Treynor and Mazuy (1966)’s model relies on convexity in the relation between the fund’s returns 

and the common factors, however this convexity (or concavity) can arise for reasons unrelated to the 

manager’s market timing ability, so Chen, Ferson and Peters (2010) argue that it’s important to control 

three potential biases of non-linearity unrelated to market timing ability: non-linear relation between market 

factors and a fund’s underlying asset, this non-linearity is likely to exist in bond funds, since bond returns 

are non-linearly related to interest rate changes and callable and convertible bonds contain explicit option 

components, so a portfolio containing these last two assets will bear a convex relation to the underlying 

asset (Jagannathan and Korajczyk (1994)); interim trading, meaning the fund rebalances more frequently 

than the return observation interval; stale pricing, arising from thin or nonsynchronous trading (which has 

been shown to introduce a downward bias in the estimates of a portfolio’s beta by Fisher (1966) and 

Scholes and Williams (1977); and availability of public information that affects future asset returns. They 

find that the impact of nonlinearities on inferences on market timing ability is significant as without 

controlling for non-timing related non-linearity fund managers would appear to have negative market timing 

ability, after controlling for these biases the market timing ability of the funds becomes neutral to slightly 

positive.  
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Conditional models of performance propose a different interpretation. If we allow for time variance 

of risk premia then the unconditional alpha defined as the past average excess return of the fund over the 

average market excess return no longer states fund performance on a risk-adjusted basis. Ferson and 

Schadt (1996) thus propose the following interpretation of conditional models of performance: that if the 

dynamic strategies employed by an actively managed portfolio can be replicated by using only publicly 

available information then that fund should not be judged as presenting superior performance. 

This framework interprets market timing in a manner similar to the market timing model of Merton 

(1981), in the sense that active fund managers respond dynamically to information regarding the state of 

the economy, from the point of view of conditional models, however, they do not do so due to possessing 

superior information but rather due to publicly available information regarding certain variables that are 

found to be predictive of future market returns. 

A conditional performance measure has been defined as “a measure of performance of a managed 

portfolio taking into account the information that was available to investors at the time” (Farnsworth, 1997, 

p.23), which reflects the fact that managers take into account changes in certain public information 

variables and adjust their portfolios accordingly. Keim and Stambaugh (1986) and Fama and French 

(1989) have shown that these public information variables are important in explaining the returns of both 

stocks and bonds. Ferson and Schadt (1996) apply this concept to portfolio performance evaluation by 

extending equation (1) in order to include public information variables by making beta a linear function of a 

vector of predetermined information variables 𝑍𝑡−1 that are empirically shown to be predictive of asset 

returns such that 

 𝛽𝑖(𝑍𝑡−1) = 𝛽0𝑖 + 𝛽𝑖
′𝑧𝑡−1  

 

(6) 

Where 𝛽0𝑖 is the unconditional beta and 𝑧𝑡−1 = 𝑍𝑡−1 − 𝐸(𝑍) is the vector of deviations of 𝑍𝑡−1 

from the average vector. Applying this to equation (1) we get 

 𝑅𝑖𝑗 = 𝛼𝑡 + 𝛽0𝑖𝐼𝑡 + 𝛽𝑖
′(𝑧𝑡−1𝐼𝑡) + 𝜖𝑖𝑡  (7) 

Christopherson et al. (1998) further extend this model in order to allow alpha to vary with the 

information variables such that 

 𝛼𝑖(𝑍𝑡−1) = 𝛼0𝑖 + 𝐴𝑖
′𝑧𝑡−1 (8) 
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Including the conditional alpha in equation (7) we get 

 𝑅𝑖𝑗 = 𝛼0𝑖 + 𝐴𝑖
′𝑧𝑡−1 + 𝛽0𝑖𝐼𝑡 + 𝛽𝑖

′(𝑧𝑡−1𝐼𝑡) + 𝜖𝑖𝑡 (9) 

We can easily adapt this model to a multi-index framework by including the cross products of each 

factor with the information variables, we thus get the general form of the conditional multi-index model of 

performance. 

 𝑅𝑖𝑗 = 𝛼0𝑖 + 𝐴𝑖
′𝑧𝑡−1 + ∑ 𝛽𝑖𝑗𝐼𝑡𝑗

𝐾
𝑗=1 + ∑ 𝛽𝑖𝑗

𝐾
𝑗=1 (𝑧𝑡−1𝐼𝑡𝑗) + 𝜖𝑖𝑡

  

(10) 

The necessity of this extension to the model to allow for time-varying alphas is rooted in the fact 

that active fund managers often employ more information than is publicly available when constructing a set 

of portfolio weights. Christopherson at al. (1998) argues that, if the set of portfolio weights held by the 

manager carry no more information about future returns than the set of public information variables 𝑍𝑡−1, 

then the conditional alpha will be zero, that is, the total alpha will be equal to the unconditional alpha as in 

equation (4). However, if active strategies employed by the fund manager use more information than is 

contained in 𝑍𝑡−1 the set of portfolio weights will be conditionally correlated with future returns. This means 

that the conditional alpha is a is function of the conditional covariance between the set of portfolio weights 

and future returns, given 𝑍𝑡−1, and therefore the total alpha is also a function of 𝑍𝑡−1. 

Ferson and Schadt (1996), Hansen and Jagannathan (1991) and Cochrane (1992) note that the 

regression of the conditional model can be interpreted as an unconditional multifactor model where the 

products between the risk factors and the lagged information variables represent additional factors, 

therefore the conditional alpha is the excess return over the average return of the dynamic strategies 

replicated by those factors. Finally, as Ferson and Schadt (1996) also note, conditional models raise 

important questions about optimal investment decisions, in a dynamic strategy framework the investment 

horizon of the investor becomes a more complex issue and the form of the model is no longer invariant to 

the return measurement interval  

As we previously mentioned, the public information variables that make up the vector 𝑍𝑡−1 are 

chosen because of their predictive ability of future asset returns. There are numerous studies that examine 

empirically the ability of certain variables in predicting bond returns. Mankiw (1986), Bisignano (1987) and 

Solnik (1993) find evidence that the term spread, that is, the spread between a long-term bond and a short-
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term bond, are predictive of government bond returns. The motivation behind this instrument is to proxy for 

overall time-varying expected bond risk premium by reflecting the shape of the yield curve (Fama and Bliss 

(1987) and Campbell and Ammer (1993)). Research using this instrument in conditional models of 

performance include Ilmanen (1995), Silva et al. (2003), Fama and French (1989), Deaves (1997), 

Gebhardt et al. (2005) and Ayadi et al. (2011). Another proxy for time-varying risk through the shape of the 

yield curve is the real bond yield, which is the spread between a long term bond and the average inflation 

rate over the remaining life of that bond. 

Campbell and Ammer (1993) explain in more detail how the term spread and real bond yield 

represent the shape of the yield curve and thus capture overall bond time-varying risk premia. They show 

that the continuously compounded yield 𝑦𝑛,𝑡 of an n-period nominal discount bond per period is: 

 𝑦𝑛,𝑡 = (
1

𝑛
) 𝐸𝑡 ∑ (𝜋𝑡+1+𝑖 + 𝜇𝑡+1+𝑖 + 𝑥𝑛−1,𝑡+1+𝑖)

𝑛−1
𝑖=0   (11) 

 

 Where π is the n-period average of expected inflation rates, µ the n-period average of expected real 

rates of a one-period nominal bond and 𝑥  is the n-period average of expected bond risk premia. This 

equation shows that the bond yield contains information about future expected bond risk premia. The bond 

yield is then a noisy proxy for expectations of the right hand side terms. Nevertheless, we can construct less 

noisy instruments by subtracting from the bond yield other variables that reflect expected future risk. We 

can write the general form of the per-period term spread and real bond yield, respectively, as follows: 

  

 𝑇𝑆𝑛,𝑡 = 𝑦𝑛,𝑡 − 𝑦1,𝑡=(
1

𝑛
) 𝐸𝑡 ∑ [(𝑛 − 1 − 𝑖)(Δ𝑦1,𝑡+2+𝑖) + 𝑥𝑛−𝑖,𝑡+1+𝑖

𝑛−1
𝑖=0   (12) 

 

 𝑅𝑌𝑛,𝑡 = 𝑦𝑛,𝑡 − (
1

𝑛
) 𝐸𝑡 ∑ 𝜋𝑡+1+𝑖

𝑛−1
𝑖=0 = (

1

𝑛
) 𝐸𝑡 ∑ (𝜋𝑡+1+𝑖𝜇𝑡+1+𝑖 + 𝑥𝑛−1,𝑡+1+𝑖)

𝑛−1
𝑖=0   

 

(13) 

Ilmanen (1995) argues that the set of chosen information variables must capture time-varying risk 

aversion in addition to time-varying risk, in order to accomplish this he suggests an additional variable: the 

inverse relative wealth. They propose that relative risk aversion is inversely proportional to relative wealth. 

To clarify this we will consider Marcus (1989)’s wealth-dependent model of utility. 
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 𝑈(𝑊) =
(𝑊−𝜔)1−𝛾

1−𝛾
  (14) 

Where W signifies wealth, 𝜔  is the minimum subsistence level of wealth and γ is a positive 

constant. Rational agents never let their wealth fall below subsistence level as they will suffer infinite 

disutility when 𝑊 = 𝜔 and so the agent will become increasingly risk-averse as wealth decreases toward 

the subsistence level. We therefore write relative risk aversion (RRA) as 

 𝑅𝑅𝐴 = −
𝑊𝑈𝑤

𝑈𝑤
=

𝛾

1−
𝜔

𝑊

  (15) 

And define the inverse relative wealth as 

 𝐼𝑅𝑊𝑡 =
𝑒𝑤𝑎[𝑊𝑡−1]

𝑊𝑡
  (16) 

Where 𝑒𝑤𝑎[𝑊𝑡−1]  is the exponentially weighted average of past wealth, here the author is 

chooses a smoothing coefficient of 0.9 in order to make the last 36 months of observations make up 95% 

of the cumulative weight of the weighted average and thus capture business cycle effects. Ilmanen (1995) 

uses a stock market index as proxy for aggregate wealth arguing that, despite being only a small part of 

aggregate wealth (Ibbotson, Siegel and Love (1986)), stock markets represent the most volatile segment of 

wealth and are correlated with other parts of wealth. 

If we consider an investable universe not limited only to default-free bonds we must also consider a 

proxy for time-varying default risk. Gebhardt et a. (2005) study the cross-section of corporate bond returns 

using a two--factor model that includes the term spread and introduces a term for default risk. In order to 

proxy for overall default risk the default risk premium is constructed as the spread between an index of 

investment grade corporate bonds and long-term sovereign bonds. They find that the corresponding betas 

of these two instruments perform better in forecasting bond returns than characteristics such as duration 

and rating, they also find, however, that those characteristics contain information about the systemic risk 

borne by the term spread and default premium of a corporate bond. Fama and French (1989) also study 

corporate bond returns using the same two instruments and, in addition to the findings already mentioned, 

find that the default premium is correlated with the stock market dividend yield and long-term business 

conditions. Ilmanen (1995), Deaves (1997), Yamada (1999) and Silva (2004) also study the impact of 

public information variables in various bond markets and find them to have predictive ability for bond 
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returns. However, it should be noted that in most cases conditional models only explain a relatively small 

part of the variance of bond returns. 

This model was initially applied only to stock funds or pension funds (Chen and Knez (1996), 

Dahlquist and Söderlind (1999), Otten and Bams (2002), Grünbichler and Pleschiutsnig (1999)), for both 

the US and European markets, and the evidence suggests that unconditional models tend to understate 

performance and that conditional models also add explanatory power.  

Silva et al. (2003) is, to the best of our knowledge, the first study to apply conditional models of 

performance in the context of bond funds. The authors argue that conditioning information in evaluating 

bond fund performance is more critical than in stock funds, as bond fund managers tend to be market 

timers more so than security pickers, and therefore unconditional measures of performance may not be 

appropriate primarily due to their underlying assumption of constant risk, more specifically, if a bond fund 

manager correctly anticipates a change in a relevant economic variable such as, for example, an increase 

(decrease) in interest rates they should decrease (increase) their portfolio’s duration, since duration is 

closely related to beta the unconditional (static) beta from equation (1) becomes a biased measure of 

performance. 

Silva et al. (2003) analyze the performance of a sample of European bond funds from six different 

countries. The sample consists of 58 funds from Italy, 266 funds from France, 90 funds from Germany, 

157 funds from Spain, 45 funds from the UK and 22 funds from Portugal, for a total of 638 European bond 

funds whose monthly return data is gathered for the period of February of 1994 to December of 2000 

(except in the case of the Portuguese bond funds, for whom the return data is only available from January 

of 1995 onwards). Performance is evaluated using Christopherson et al.’s (1998) time-varying alpha 

conditional model in both a single and multi-index configuration. For the single-index model, Silva et al. 

(2003) use the SalomonSmithBarney WGBI all maturities for each country as a bond market benchmark. 

For the multi-index model, they add a stock market factor and the default premium. As a benchmark for the 

stock market they use the MSCI stock index for each individual country in the sample, for the default spread, 

however, they opt to use an aggregate spread for the Eurozone, calculated as the difference between the 

MSCI Euro Credit Index BBB rated and the MSCI Euro Credit Index AAA rated, as the corporate bond 

market for most individual European countries was still fairly illiquid at the time of their analysis. For the 
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conditional versions of these single-factor and three-factor models they add three predetermined 

information variables: the term spread, the real bond yield and the inverse relative wealth. 

Four main conclusions can be drawn from Silva et al’s (2003) analysis. First, bond funds 

underperformed the benchmark in all scenarios (for both conditional/unconditional and single/multi-index 

models). Second, they confirm the already mentioned conclusion of Ippolito (1989) that including additional 

risk-factors in the model provides greater explanatory power and that single-index models tend to overstate 

risk-adjusted performance. Third, consistent with what was found for equity funds, incorporating 

predetermined information variables generally causes bond funds to exhibit slightly better performance, 

although, for some countries, using conditional models seems to decrease alpha (it is worth noting that, 

despite most studies finding that conditional models improve performance, Chen and Knez (1996) argue 

that the directional change in performance results due to conditioning information can be in either direction 

and is likely to be sample and period specific). Fourth, the results show that conditional models have more 

explanatory power than their unconditional counterparts, however, they also find that the impact of 

additional risk-factors is greater than the impact of incorporating predetermined information variables.  

Ayadi and Kryzanowski (2011) analyze the performance of 303 Canadian bond funds (209 of 

which are still active at the end of the sample period and 94 that are not) over the period of January of 

1984 to the end of December of 2003. In their analysis, they employ a conditional model that uses five 

information variables: the term spread, the default premium, the inverse relative wealth, the lagged risk-free 

rate and the real bond yield. They also test the model using both net and gross return, in order to ascertain 

the impact of management fees on fund performance. They report that their sample of bond funds presents 

a positive alpha using gross returns and negative for net returns. This is consistent with the findings of 

Blake, Elton and Gruber (1993) in what has proven to be one of the most persistent results in the fixed 

income fund literature, that bond fund underperformance is largely driven by management fees. They also 

find that under conditional models the estimated performance is slightly more positive than under their 

unconditional counterparts.  

Ghysels (1998) claims that conditional models may produce larger pricing errors than 

unconditional models due to the assumption of linearity in the time-variance of betas. On the other hand, 

Farnsworth, Ferson, Jackson and Todd (2002) find that linear time-varying betas produce smaller pricing 



16 
 

errors. Silva (2004) says that whether imposing linearity on time-varying betas is helpful or not is not yet a 

settled matter. 

 

 

2.3 - Persistence of Performance in Bond Funds 

 

 The study of the persistence of performance is of equal importance to the subject of fund 

performance as the assessment of performance itself is. If past performance is not a predictor future 

performance then the matter of evaluating fund performance becomes irrelevant to investors. Persistence 

of performance means that a fund with good (poor) performance in a given period is likely to also be a good 

(poor) performer in the future. Evidence of persistence of performance would signify a violation of the 

efficient market hypotheses (as in an efficient market performance is assumed to be randomly distributed 

through time) and it would also mean that investors could realize abnormal gains by buying recently well-

performing funds and selling poor performing ones or vice-versa, if there is evidence that performance 

tends to reverse, that is, that good (poor) performing funds in a given period are likely to show poor (good) 

performance in the next. 

In equity funds, the evidence for the persistence of fund performance is mixed, the case for bond 

funds is no different in this regard, although the evidence for bond funds presents less indication of 

persistence of performance than in equity funds. 

Blake, Elton and Gruber (1993) and Philpot et al. (1998) find no evidence of persistence for their 

sample of bond funds (Blake, Elton and Gruber find evidence of forecasting ability when using a larger 

sample however it cannot be discarded that this evidence of persistence was due to the presence of 

survivorship-bias in the sample). Kritzman (1983) confirms this result for a sample of bond funds over the 

periods of 1972 to 1981. For the German market, Maag and Zimmerman (2000) also find no evidence of 

persistence in German bond funds, Dahlquist, Engström and Söderlind (2000) reach a similar conclusion 

for Swedish bond funds. On the other hand, Polwitoon and Tawatnuntachai (2006, 2008) find evidence of 

short-term persistence for both U.S based global and emerging market bond funds. Khan and Rudd (1995) 

also find evidence of persistence in bond fund performance for the period of 1986 to 1993. 
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There are multiple possible methods through which researchers can assess the persistence of 

performance in bond funds, however, the literature regarding this subject centers around the following three 

methods: cross-sectional regression of future performance on past performance; measuring the Spearman 

rank correlation coefficient between future and past performance of bond funds; and contingency tables. 

The first of these method consists of estimating the performance of each bond fund in a sample 

over a set, non-overlapping, evaluation period. This estimate of performance can simply be the Jensen’s 

alpha obtained by regressing the fund’s excess returns on each evaluation period over relevant risk-factors. 

As an alternative to alpha, the Shape ratio can be used as a risk-adjusted measure of performance instead. 

Using a non-parametric measure of performance such as the Sharpe ratio helps avoid spurious results due 

to a misspecified model of performance. We can then use a standard OLS method to regress the time-

series of future performance on past performance and test the significance of the slope coefficient. 

The Spearman rank correlation coefficient method works similarly to the first. First, we once again 

group the fund return data into a chosen evaluation period and estimate performance using a chosen risk-

adjusted measure of performance. Next, funds are ranked based on this measure for each time period, we 

can then calculate the Spearman rank correlation coefficient between the fund ranking of the previous 

period and that of the subsequent period. 

 𝜌𝑡,𝑡−1 = 1 −
6 ∑ 𝑑𝑡,𝑡−1

2

𝑁(𝑁2−1)
  (17) 

 

Where ∑ 𝑑𝑡,𝑡−1
2  is the sum of the squared differences between the funds’ ranks over the evaluation 

and post-evaluation period, and 𝑁 is the number of ranks. Finally, we estimate, and test the significance of, 

the slope coefficient of the time-series of correlation coefficients using a standard OLS method. 

The contingency tables method consists of assigning funds to one of four cell in a two-by-two 

contingency table. Each cell represents a certain state of fund ranking based on the relationship between 

their performance over the past evaluation period and the subsequent period. Funds are labeled either past 

winners/future winners, past winners/future losers, past losers/future winners and past losers/future 

losers. A fund is considered a winner if its risk-adjusted performance over the evaluation period ranks above 

the mean performance over the same period, and is considered a loser otherwise. If there is no relation 

between past and future performance, that is, if performance is not persistent, each of these four cells 
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would have an equal frequency of 25%. Finally, the significance of performance persistence is evaluated by 

performing a Chi-square test on these frequencies.  

Huij and Derwall (2008) study persistence of performance for the entire population of U.S. bond 

funds over the 1990-2003 period using a multi-index, unconditional, model and all three previously 

mentioned measures of persistence and find strong evidence of persistence. Furthermore, they find that the 

evidence regarding persistence is not conditional on the chosen method. Silva, Cortez and Armada (2005) 

study the persistence of the performance of European bond funds using both cross-sectional regression 

analysis and contingency tables to detect persistence. They obtain evidence that indicates existence of 

performance persistence whatever the methodology used (additionally, they find that performance 

persistence is stronger among the poorer performing funds). However, they find that the evidence for 

persistence is weaker when conditional models are used, suggesting that at least part of the persistence 

phenomenon is caused by time-varying betas.  

Gutierrez, Maxwell and Xu (2009) argue that their finding that bond funds do not exhibit 

diseconomies of scale has implications for the persistence of performance of bond funds, as Berk and 

Green (2004) show that continued performance of a mutual fund should not persist in a competitive market 

as a consistently good performing fund would receive investor inflows that would eventually trigger 

diseconomies of scale and offset managerial skill (assuming that, for bond flows, diseconomies of scale 

would eventually exist at some threshold of size). However, Goldstein, Jiang and Ng (2016) show that, for 

corporate bond funds, the shape of the flow-to-performance curve is concave, contrary to the convex shape 

usually observed in equity funds. Moreover, they find that this phenomenon is dependent on both market 

liquidity conditions and the liquidity of the bond in question (when they analyze the more liquid treasury 

bond funds they find a convex flow-to-performance curve), this is consistent with Chen, Goldstein, and Jiang 

(2010)’s findings equity funds with more illiquid assets are more prone to investor outflows when 

performance is poor than funds holding more liquid assets. This means that investors of bond funds that 

hold illiquid assets and are performing poorly face a first-mover advantage to redeem their cash as they are 

susceptible to negative externalities due to a wave of redemptions triggered by the poor performance 

forcing the fund to sell assets in order to meet redemptions. 
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2.4 - Additional Topics in Bond Fund Performance 

 

2.4.1 – Bond Fund Performance and Turnover Activity  

 

 Under no-arbitrage assumptions, bond fund managers should not be able to increase net returns 

through trading activity. Furthermore, the underperformance of a bond fund engaging in trading activity 

relative to relevant benchmarks should be, ceteris paribus, equal to the transaction costs incurred by 

trading activity. Friend et al. (1962) confirm this in their analysis of fund performance, finding a negative 

inverse relationship between performance and turnover rate for a given portfolio. Philpot et al. (1998) reach 

similar conclusions regarding the effect of trading activity on bond fund returns and argue that this result 

should have been expected by conventional wisdom. Bonds, they argue, are relatively homogenous assets, 

and therefore bond fund managers have little opportunity to obtain abnormal returns through active 

management compared to their equity fund counterparts. Ippolito (1989), on the other hand, finds no 

relation between fund returns and turnover. Grinblatt and Titman (1989) obtain a different result, they find 

that for the specific case of aggressive growth mutual funds the funds with higher turnover activity 

generated, on average, superior returns. Moneta (2015) finds that, for a sample of almost 1000 US bond 

funds for the period 1997–2006, bond fund managers generated a positive gross return through trading 

activity. This added return averaged at 1%, which is approximately equal to the average management fee 

charged by US bond mutual funds, making average net performance neutral. 

 The results obtained in the literature regarding turnover activity are unfavorable towards active 

management. They show that trading activity in bond funds has either failed to create value for investors or 

that the value created by it is erased by management fees. 

 

2.4.2 - Economies of Scale in Bond Funds 

 

 Fund managers, in both the equity and fixed-income market, face a strong incentive to increase the 

net asset value under their fund’s oversight, as a part of their compensation is, in most cases, determined 

by a percentage of the net asset value of the assets they manage. Due to this incentive structure bond 
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funds have a natural tendency to grow, which begets the question: does size impact fund performance? 

Carter (1950) postulates that large funds should, on average, be able to outperform small funds. He argues 

that funds can realize economies of scale by having access to more research resources, lower brokerage 

rates and greater influence on capital markets. More recent evidence, as found by, among others, Grinblatt 

and Titman (1998), points in a different direction. They find that smaller, more aggressive, funds that focus 

on high growth assets outperform larger funds. They argue that smaller funds enjoy greater market mobility 

and are thus able to take positions in small-capitalization issues that their larger counterparts cannot. 

Gorman (1991) and Chen, Hong, Huang, and Kubik (2004) also find a significant inverse relation between 

a fund’s net asset value and its risk-adjusted performance. 

Philpot et al. (1998) argue that bond funds might differ from their equity counterparts in this aspect. 

The reason for bond funds having the opportunity to realize economies of scale while equity funds cannot, 

they argue, is precisely the same reason by which they previously argued that bond fund managers would 

be unable to add value through trading activity. They postulate that, since bonds are relatively homogenous 

assets when compared to stocks and different bond issues are closer substitutes for each other than stocks 

are, large bond funds might not be as hampered in taking large market positions as large equity funds are, 

therefore large bond funds may be able to realize economies of scale. In addition to this, Edwards, Harris, 

and Piwowar (2007) find that the average roundtrip cost of executing a $1 million trade in the corporate 

bond market is 8 basis points higher than the cost to execute a $2 million trade, this is contrary to what 

happens in the stock market, where trading costs increase with trade order size. 

Philpot et al. (1998) analyze a sample of 27 U.S. bond funds over the period of 1982 to 1993, they 

limit their sample of bond funds to those that invest solely in investment grade bonds. In this sample, they 

find a significant positive relation between fund size and realized returns. Polwitoon and Tawatnuntachai 

(2006) also find a positive relation between fund size and performance for a sample of U.S. based global 

bond funds. The same authors, in a later (2008) study, reach a similar conclusion in their study of 

emerging market bond funds finding that large funds outperform smaller funds but only on a basis of total 

returns, finding that this positive relationship between fund performance and size vanishes when 

considering a risk-adjusted measure of performance such as the Sharpe ratio. Gutierrez, Maxwell and Xu 

(2009), on the other hand, find no relation between a fund’s performance and total net assets for a sample 

of U.S. bond mutual funds from 1990 to 2004.  
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An overview of the literature, therefore, suggests that despite there not being definitive evidence for 

the existence of economies of scale in bond funds there is also no indication of dis-economies of scale, 

unlike what was found for equity funds. 

 

2.4.3 - Emerging Market Bond Funds 

 

 Authors such as Erb and Harvey (1999) and Viskanta (2000) argue that investment in the bond 

markets of emerging market countries is impractical due to high idiosyncratic risk and high correlation with 

other assets classes (studies which were in no small part motivated by the numerous crises that emerging 

markets suffered during the 90’s such as the 1997 Asian Crisis, the 1998 Russian Crisis, the Brazilian 

Crisis of 1999 and the Argentina Crisis of 2000). Despite this, emerging market bonds have been a subject 

of growing importance since improvements in credit ratings and economic conditions of these countries 

have renewed the interest of high-yield bond investors in these markets. In fact, the IMF reported that 

between 1995 and 2005 the amount outstanding of emerging market bonds doubled in size every five 

years, growing from $1 trillion to $4.5 trillion in that time span. 

 Polwitoon and Tawatnuntachai (2008) analyze a sample of 50 U.S. based bond mutual funds that 

invest primarily in emerging markets, they then compare the performance of the funds in that sample to 

that of a sample of 382 U.S. bond funds that invest domestically and a sample of 146 U.S. global bond 

funds, that is, bond funds that invest both domestically and internationally. Goetzman and Jorion (1999) 

argue that evaluating the performance of emerging capital markets is difficult and unreliable due to high 

variance in the return characteristics of assets between different countries and highly volatile market 

conditions which may not be adequately covered by a brief evaluation period, Polwitoon and 

Tawatnuntachai, therefore, use the period of 1996-2005 which, they argue, covers the full cycle of 

emerging market conditions including the previously mentioned crises and the following rallies. Using the 

Sharpe ratio as a measure of risk-adjusted performance they find that all three categories of bond funds 

underperformed their benchmark, however, they also find that the emerging market bond funds 

outperformed both the domestic and global bond funds. 
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Polwitoon and Tawatnuntachai (2008) also study the diversification benefits of emerging market 

bond funds, for this analysis they use Elton, Gruber and Rentzler’s (1987) method which states that a gain 

in diversification occurs when a new asset is added to an existing asset if the Sharpe ratio of the new asset 

(𝑆𝐻𝑅𝑛𝑒𝑤) is greater than the product of the Sharpe ratio of the existing asset and the correlation between 

the new and existing assets (𝑆𝐻𝑅𝑎𝜌𝑛𝑒𝑤,𝑎) , that is, a new asset provides incremental diversification 

benefits to an existing asset if the reward-to-risk ratio between the new and existing assets is greater than 

one (Polwitoon and Tawatnuntachai (2006)). The authors find that, during their sample period, adding 20% 

of emerging market bond funds into existing portfolios adds an increase of 0.9% to 1.5% in average returns 

per year without increasing risk, for all existing assets. In a previous study, they had found similar results 

for U.S. global bond funds, suggesting that U.S. investors specializing in domestic bond funds can enhance 

return by 0.5–1% per year without increasing risk by incorporating global bond funds in their portfolios 

(Polwitoon and Tawatnuntachai (2006)). 

Emerging market bond funds are therefore an increasingly important subject as they provide a 

relatively inexpensive and convenient way for investors to get diversified exposure to emerging country bond 

markets.  

 

2.4.4 - Socially Responsible Investing and Bond Funds 

 

Socially responsible investment (SRI) bond funds are a rapidly growing sector of the financial 

market and have therefore received considerable attention from academic researchers in recent years. A 

corporation’s social responsibility (CSR) status is assessed by means of a weighted average score based on 

their policies regarding various Environmental, Social and Governance (ESG) issues. Therefore, the rise in 

wealth invested in socially responsible investment products has been accompanied by an increase in ESG 

rating providers. 

Kempf and Oshtoff (2007) study the performance of SRI products by constructing a portfolio that 

takes long positions in stocks belonging to companies with high ESG rating and is short stock with low ESG 

ratings. The result of this experiment was an abnormal return of 8.7% relative to the relevant benchmark for 

a sample of US stocks over the period 1991-2004. Likewise, Derwal et al. (2005) show that, over the 
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period of 1995-2003, a portfolio composed by companies with high environmental ratings outperformed 

the benchmark by 4.15% and, furthermore, outperformance a portfolio of companies with a low rating by 

6%. 

These hypothetical portfolios, however, do not answer the question of whether SRI equity funds 

actually outperform the market benchmark and their conventional counterparts. Bauer et al. (2005, 2007) 

and Renneboog et al. (2008a,2008b), among others, analyze the performance of SRI equity funds and 

generally there does not seem to be any significant difference in performance between SRI equity funds and 

non-SRI funds. 

Bonds are generally less susceptible to idiosyncratic risk than stocks, as the literature shows that 

bond returns are mostly determined by a small number of non-diversifiable risk-factors. However, Derwall 

and Koedijk (2009) argue that some types of bonds, such as high-yield bonds, have a significant portion of 

idiosyncratic risk that can be diversified away by employing active portfolio strategies. It is in this context of 

diversification benefits that SRI is of most interest for bond funds.  

Henke (2016) analyses the performance of 103 U.S. and Eurozone socially responsible bond funds 

compared to an equal sample of conventional bond funds over the period of 2001 and 2014 using Elton et 

al’s (1995) five-factor model and found that, over the sample period, the socially responsible funds 

outperformed their conventional counterparts by 0.5% per year, on average. Furthermore, they conduct a 

holdings-level analysis that reveals that this source of outperformance can be attributed to the exclusion of 

corporate bond issued by companies with poor ESG scores. 

Goldreyer and Diltz (1999) evaluate the performance of U.S. SRI funds for the 1981-1997 period 

using an unconditional single-index model and find that the average Jensen’s alpha for the SRI funds is 

negative while conventional funds achieved positive alphas. Derwall and Koedijk (2009) analyze bond and 

balanced SRI funds over the 1987-2003 period using an unconditional multi-factor model and found that 

SRI bond funds showed similar performance to that of characteristics-matched conventional portfolios, 

while the balanced funds in their sample showed superior performance to their conventional counterparts. 

So far we have only discussed SRI strategies that involve negative (positive) screen for companies 

with low (high) ESG scores, but ESG risk is also present in sovereign bonds. For example, in sovereign 

bonds, the credit risk is connected not only to political and economic factors but also to social and 
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sustainability factors (Cantor & Packer (1996) and Mellios & Paget-Blanc (2006)). Factors that, as Derwall 

and Koedijk (2009) argue, can be mitigated by incorporating ethical and social criteria in portfolio 

management. Hoepner et al. (2016), for instance, show that countries with higher ESG scores regarding 

sustainability factors face a lower cost of debt. Drut (2010) also find that a portfolio comprised only of 

socially responsible government bonds can be constructed such that the investor does not lose any 

potential for diversification, that is, a bond portfolio that selects government bonds based on a SRI screen is 

not compromised in terms of mean-variance efficiency. 

Leite and Cortez (2018) evaluate the performance of a sample of European SRI bond and balanced 

funds over the 2002-2014 period using a conditional multi-index model and find that, while the average 

performance of both SRI and conventional funds was negative, SRI bond funds significantly outperformed 

their conventional counterparts. They also find that SRI and conventional balanced funds showed similar 

performance, suggesting that gains from SRI screening are more likely to originate from bond rather than 

equity holdings.  Furthermore, they find that the main ESG risk-factor for SRI bond funds originates from the 

sovereign, rather than the corporate, bond market, in the form of country-specific risk. Unlike Henke (2016) 

who, as we mentioned before, found that the superior performance of SRI bond funds was based on the 

exclusion of corporate bonds from companies with poor CSR practices. Derwall and Koedijk (2009), on the 

other hand, find that SRI bond funds exhibited similar performance to their conventional counterparts over 

the period of 1987-2003 while SRI balanced funds outperformed conventional balanced funds over the 

same period. 
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Chapter 3 - Methodology 

 

3.1 - Bond Fund Performance 

 

 The purpose of this study is to ascertain whether East Asian bond fund managers are able to 

outperform their benchmark on a risk-adjusted basis and to study the impact of public information variables 

on explaining fund performance. To that end will examine the performance of bond funds using single and 

multi-index models in both a conditional and an unconditional form. 

 Our main tool of analysis for the performance of our sample of bond funds will be Christopherson 

et al.’s (1998) conditional multi-index model of performance. 

 𝑅𝑖𝑗 = 𝛼0𝑖 + 𝐴𝑖
′𝑧𝑡−1 + ∑ 𝛽𝑖𝑗𝐼𝑡𝑗

𝐾
𝑗=1 + ∑ 𝛽𝑖𝑗

𝐾
𝑗=1 (𝑧𝑡−1𝐼𝑡𝑗) + 𝜖𝑖𝑡  

 

(9) 

Where 

𝑅𝑖𝑗 = the excess return on the ith fund during time t 

𝛼𝑖 = the average excess risk-adjusted return for the ith fund 

𝛽𝑖 = the sensitivity of the excess return of the ith fund to the chosen benchmark index 

𝐼𝑡 = the excess return of the appropriate benchmark at time t 

𝑍𝑡−1 = the vector of lagged public information variables 

and a residual term 𝜖𝑖𝑡 

 When we have no information variables, that is 𝑧𝑡−1 = 0, we get the unconditional multi-index as 

specified in equation (2). 

 𝑅𝑖𝑗 = 𝛼𝑖 + ∑ 𝛽𝑖𝑗𝐼𝑡𝑗
𝐾
𝑗=1 + 𝜖𝑖𝑡  (2) 

 

 If we also have 𝑗 = 1  equation (7) further reduces to the unconditional single-index model as 

shown in equation (1).  
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 𝑅𝑖𝑗 = 𝛼𝑖 + 𝛽𝑖𝐼𝑡 + 𝜖𝑖𝑡  (1) 

 For comparison purposes, we will use the unconditional single and multi-index models as well as 

two different versions of the conditional model: the previously mentioned Christopherson et al. (1998) 

formulation that allows for time-varying alpha and Ferson and Schadt’s (1996) formulation that only allows 

for time varying betas as shown in equation (7). 

 𝑅𝑖𝑗 = 𝛼0𝑖 + 𝐴𝑖
′𝑧𝑡−1 + 𝛽0𝑖𝐼𝑡 + 𝛽𝑖

′(𝑧𝑡−1𝐼𝑡) + 𝜖𝑖𝑡 (7) 

 

 The risk-adjusted performance will be analyzed in an APT context, that is each element of the 

vector of coefficients 𝛽𝑖𝑗  is the sensitivity of each individual fund to a vector 𝐼𝑡𝑗  of systemic risk-factors. 

Alpha, as given by 𝛼0𝑖, will be our measure of performance. We will then estimate the average alpha for the 

aggregate of funds in our sample through an unconditional single and multi-index model and then a 

conditional multi-index model. 

 The regression coefficients are estimated using the least squares method, more specifically, we use 

a Pooled Ordinary Least Squares method. In order to compensate for the presence of heteroscedasticity 

and auto-correlation of the residuals, we use Newey-West (1987)’s robust consistent variance-covariance 

matrix estimators. To check the robustness of our results we also run a parallel estimation using a 

Generalized Least Squares method. 

 We first specify the unconditional single-index and mult-index models. For the single index model 

we use the JPM GBI-EM Diversified Asia index, we choose this benchmark as it the index that most closely 

resembles the bond markets being considered. We choose the Asia-only subset of the JPM GBI-EM 

Diversified index as we consider it important to consider a regional benchmark since we have limited our 

sample to funds that invest domestically, we also consider it important to choose the Diversified variant of 

the index as this specification imposes a maximum on the market cap weighting of each country in the 

index which ensures that our benchmark is not dominated by the largest economies in the sample of 

countries we are considering. Since there is a substantial correlation between the bond market and the 

stock market (Ilmanen (2003)), it is important that we capture this relationship by including a stock market 

factor in the specification of our multi-index model. For the multi index model specification, we then use a 

two-factor model consisting of the aforementioned bond index and a stock market index. For the stock 
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market index, we use the MSCI AC Asia stock index, which we choose for reasons similar to those we 

considered in our choice of a bond market index.  

 Our choice of public information variables must take into account the time variation of both 

expected bond returns and risk aversion. We capture the time variation of expected bond returns through 

the shape of the yield curve by means of the following two variables: the term spread and the real bond 

yield. We capture the time variation of risk aversion due to changes in relative wealth by using the inverse 

relative wealth as an information variable, and due to time-varying default risk by using the default premium 

as a variable. We choose these information variables due to the predictive power in the bond market they 

show in the literature (among others, Fama and Bliss (1987), Ilmanen (1995), Silva et al. (2003), Ayadi et 

al. (2011)). 

 To fully account for time-varying expectations of bond returns, we must choose a set of information 

variables that account for both time-variance of risk and time-variance of risk aversion. In order to capture 

the time-variance of risk in the bond market, we choose two information variables that reflect the shape of 

the yield curve: the term spread and the real bond yield. We define the term spread as the difference 

between the yield of a long-term sovereign bond and that of a short-term sovereign bond and we define the 

real bond yield as the difference between the yield of a long-term sovereign bond and the monthly 

annualized inflation rate (since the definition of the real bond yield originally requires the average expected 

inflation rate over the remaining life of the bond, we are implicitly assuming that inflation rates follow a 

random walk (Ilmanen (1995))).  

 Regarding the time-variance of risk aversion in the bond market, we use another two information 

variables: the default premium and the inverse relative wealth. The default premium is defined as the 

spread between an index of long-term investment grade corporate bonds and a long-term sovereign bond. 

The inverse relative wealth is defined as the relative change of the exponentially weighted average of past 

wealth to current wealth, we construct this instrument by following Ilmanen’s (1995) suggestion to use a 

stock market index as proxy for aggregate wealth, the inverse relative wealth is then calculated as the ratio 

between the lagged 36-month window exponentially weighted moving average of the stock market price 

index and it’s current price index. The 36-month estimation window is chosen in order to fully capture 

business-cycle effects. Silva (2004) tests alternative estimation windows and finds that the results obtained 

for all windows are similar. We tested using the lagged risk-free rate as an additional information variable as 
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suggested by Ayadi et al. (2011) and Balduzzi and Robotti (2008) but found that it added no additional 

benefits to the model. Finally, we choose a lag of 1 month for the information variables since we are using 

monthly return data. 

 Since the instruments we are using may themselves be non-stationary over this time period, the 

assumption of covariance stationarity inherent to our time series analysis may be violated. To solve this 

issue we must de-trend the information variables so that we are left only with the deviations of the observed 

time series from its trend (Watson (1986)). We follow Cambell’s (1991) suggestion and stochastically de-

trend our public information variables by subtracting the 12-month moving average such that our vector of 

conditioning variables is now 𝑧𝑡−1 = 𝑍𝑡−1 − 𝐸12𝑚(𝑍𝑡−1). This helps reduce the problem of spurious 

regression that may arise. It should be noted that, as the author admits, this is an imperfect method of de-

trending variables. However, Silva (2004) argues that this simple method is appealing, when compared to 

time-series models, as it does not require any parameter estimation. 

 We do not have, to the best of our knowledge, any information a priori about the predictive ability in 

the bond market we are considering in our sample (aside from Ilmanen’s (1995) and Yamada (1999) 

analysis of the Japanese government bond market). Therefore, we will determine the appropriateness of 

each individual information variable empirically. We also acknowledge that there may be other information 

variables that have predictive power for bond returns, however, we find it important to limit ourselves to the 

small set of information variables we are using given their economic grounding and empirical evidence for 

impacting bond returns. By limiting the number of information variables under consideration we mitigate 

the risk of data mining. 
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3.2 - Persistence of Performance 

 

 For the analysis of the persistence of performance of East Asian bond funds, we will be using a 

contingency tables method.  This method consists of assigning funds to one of four cell in a two-by-two 

contingency table. We implement this method as is described by Silva, Cortez and Armada (2005) and Huij 

and Derwall (2008), among others. 

 Each cell in the contingency matrix represents a certain state of fund ranking based on the 

relationship between their performance over the past evaluation period and the subsequent period. Funds 

are labeled either past winners/future winners (WW), past winners/future losers (WL), past losers/future 

winners (LW) and past losers/future losers (LL) and are then assigned to their respective cell based on their 

classification on each time period.  

 We evaluate the persistence of performance for two different evaluation periods. First, we use a six-

month evaluation and afterwards we consider a 12-month evaluation period. A fund is considered a winner 

if its risk-adjusted performance over the evaluation period ranks above the mean performance over the 

same period, and is considered a loser otherwise. 

 As a measure of risk-adjusted performance, we will now use the Sharpe ratio rather than Jensen’s 

alpha, as we have been using so far. By using a non-parametric measure of performance like the Sharpe 

ratio we eliminate the risk of obtaining inaccurate results regarding persistence of performance due to a 

potentially misspecified model. We thus calculate the six and twelve month Sharpe ratios of each fund in 

the sample and compare it to the mean Sharpe ratio of the sample over the same period, we then classify 

the fund as a loser or a winner in that evaluation period accordingly. 

 If there is no relation between past and future performance, that is, if performance is not persistent, 

each of these four cells would have an equal frequency of 25%. In order to evaluate the significance of any 

deviations from the null hypothesis, we follow Khan and Rudd (1995) by using a Chi-square test for one 

degree of freedom. 

 

𝜒 =
(𝑊𝑊 −

𝑁
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2
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𝑁
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2
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𝑁
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𝑁
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𝑁
4

 

(18) 



30 
 

 

 Where WW, WL, LW, and LL represent the number of funds in each cell on each evaluation period, 

and N represents the total number of funds evaluated during that period. Note that, since not all funds in 

our sample exist since the start of the sample period, N will not be equal to the total number of funds in the 

sample on every evaluation period. 

 Since we are grouping monthly data for a sample period of 10 years into biannual and annual 

periods, our final sample size will be drastically reduced. This is a potentially serious issue, since the Chi-

squared test assumes a continuous distribution while the contingency table frequencies are discrete, for a 

small sample size, we cannot assume that the distribution of discrete frequencies is approximately 

continuous. Therefore, we use Yates (1934) correction for continuity for a 2x2 matrix to compensate for 

small samples. 

 
𝜒𝑌 =

𝑁[(𝑊𝑊 ∗ 𝐿𝐿 − 𝑊𝐿 ∗ 𝐿𝑊) − 0.5𝑁]2

(𝑊𝑊 + 𝑊𝐿)(𝑊𝑊 + 𝐿𝑊)(𝐿𝐿 + 𝑊𝐿)(𝐿𝐿 + 𝐿𝑊)
  

 

(19) 

 We then consult the table of critical values for a Chi-square test with one degree of freedom to 

determine the significance of 𝜒𝑌. If performance is persistent, we would find that the frequencies of the 

cells corresponding to the winner/winner and loser/loser outcomes would be greater than 25%, provided 

that the result is statistically significant. On the other hand, if the loser/winner and winner/loser outcomes 

are more frequent and the result is significant, then we conclude that the performance of bond funds is 

more likely to invert than to persist. 
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Chapter 4 - Data 

  

4.1 - Bond Funds and Fund Returns 

  

 The East Asian bond market has been developing rapidly in the 21st century. Data from the Asian 

Development Bank shows the aggregate local-currency bond market size of the aggregate ASEAN+3 

countries has roughly doubled over the past decade. In the case of emerging market countries, such as 

China, Malaysia and Thailand, this growth has been exponential since the turn of the century. This rapid 

growth, combined with growing economies and improving credit ratings and market infrastructure, has 

reignited investor interest in these markets. In Figure 1 we present the growth of the bond market of 

ASEAN+3 countries over the last 10 years. 

 

Figure 1 Size of the aggregate local currency bond markets of ASEAN+3. Data provided by the Asian Development Bank. 

 Our sample consists of bond funds from six different East Asian countries: China, India, Japan, 

South Korea, Thailand and Malaysia. This sample is heterogeneous in several ways, the countries we are 

considering vary greatly not only in term of size of both their bond markets and domestic economies but 

also in terms of the stage of development of their respective financial market.  We screen for bond funds 

domiciled in their respective countries and that invest primarily in bonds denominated in their respective 

domestic currencies according to the Lipper classification scheme. We also screen for both active and 

defunct bond funds in order to eliminate survivorship bias, however, for the time period we consider, we 



32 
 

were not able to obtain data for any defunct funds, and therefore we cannot guarantee that we have no 

survivorship bias present in our sample, although, as Blake, Elton and Gruber (1995) argue, this issue has 

a smaller impact in bond funds that it has in equity funds. In order to mitigate sampling bias, we exclude 

from our sample any fund with less than 24 monthly return observations during the chosen period. In Table 

1 we present the summary statistics for our sample of bond funds and in Figure 2 we present the density 

plots of bond fund returns for each country in the sample. Each of the first six graphs represents the density 

plot of the mean excess return of all funds in each respective country for the sample period, in the bottom 

left graph we represent the mean excess return of the aggregate of all funds in the sample. The red vertical 

line in each graph represents the average excess return of the bond market benchmark index during the 

sample period. The bottom right graph is a density plot of the excess returns of the benchmark over the 

sample period. 

 By choosing a 10-year sampling period, we can capture the business cycle and reduce the role of 

luck in fund manager performance. Given that the majority of the bond funds in our sample only came into 

existence after this date, we consider extending the sampling period further into the past unnecessary. All 

data pertaining to bond fund information and the time series of returns are collected from Datastream. 

 CHINA JAPAN INDIA S. KOREA THAILAND MALAYSIA AGGREGATE 

MIN.    -0.0063594   -0.0046275   -0.00262   -0.020614   -2.690e-06   -0.0016421   -0.017473   

1ST QU. 0.0006685   -0.0014373 0.001734   0.001300   1.609e-03   0.0004373   0.001156   

MEDIAN 0.0018806   -0.0013729 0.002619   0.002555   2.342e-03   0.0018446   0.002202   

MEAN   0.0019980   -0.0010323 0.002652   0.002548   2.145e-03   0.0015962   0.002180   

3RD QU. 0.0031832   -0.0003707   0.003571   0.004152   2.635e-03   0.0027079   0.003433   

MAX.    0.0285832 0.0027972 0.011540 0.007906 4.265e-03 0.0043711 0.027714 

SKEW 2.88 0.6 0.01 -4.67 0.03 -0.24     0.28 

KURTOSIS 23.87 3.71 2.06 38 -0.13 -0.81 15.81 

Table 1 Summary statistics of the average monthly returns of the bond fund sample. 

  We present the data for each individual country as well as for the aggregate of all funds. Extreme outliers have been corrected by 
replacing them with the mean return 
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Figure 2 Density plot of average fund returns.  
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4.2- Market Indexes and Information Variables 

 

 Given that we are considering data from a set of countries that do not belong to a common market 

we must arbitrate a reference currency in order to make results comparable. We thus consider the US 

dollar as a reference currency, which makes the results obtained in this study to be from the reference 

point of a US-based investor. In order to make our data consistent with this reference point we first convert 

the fund return data to US dollars and use the 1-month US T-bill yield as the risk-free rate. We consider that 

a 1-month interest rate is appropriate as a risk-free rate given that we are working with monthly return data. 

 In choosing the data that will make up our information variables, we should choose data sources 

such that will maximize the predictive ability of the information variables considering the sample of 

countries we are analyzing. Seeing as we are considering a sample of East Asian bond funds and have 

limited our selection to funds that invest domestically, we would ideally use regional indexes in computing 

our information variables. However, such data is not available in all cases. Using East Asia-specific regional 

data is nevertheless the option most likely to maximize the predictive ability of the information variables, 

and so, given the data that is available to us, we will try to construct the information variables in a manner 

as close to ideal as is possible.  

 To compute the information variables representing time-varying risk aversion we use the MSCI AC 

Asia stock price index to compute the inverse relative wealth, for the default premium we use the spread 

between the JPM CEMBI Investment Grade index and the 10-year US sovereign bond yield. Note that the 

corporate bond index we are using in this instrument is no longer Asia-specific but instead refers to global 

emerging markets. To the best of our knowledge, there is no Asia-specific subset of this index available. For 

the term spread, real yield and lagged risk-free rate we no longer have any options for constructing these 

instruments using neither regional nor global indexes, we must, therefore, use country-specific data. Since 

we are using the US dollar as a reference currency, the term spread will be calculated by the spread 

between the 10-year and 1-month US sovereign interest rates and the real yield will be equal to the spread 

between the 10-year US sovereign rate and the monthly annualized US CPI rate. We collect all data relevant 

to the indices used in the multi-factor model and the construction of the information variables from 

Datastream. 
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 In Table 2, we present a summary of the chosen public information variables. This table 

summarizes the information each public information variables is meant to capture, how it proxies that 

information and what data is used is the construction of the variable. In Table 3 we present the summary 

statistics for the public information variables. This table presents the summary statistics for the monthly 

return data of the bond market and stock market indexes (BND and STK, respectively), as well as for the 

public information variables of the conditional model. DP is the Default Premium, calculated as the spread 

between the JPM CEMBI Investment Grade index and the 10-year US sovereign bond yield. TS is the Term 

Spread, which is the spread between the 10 year and 1 months US sovereign interest rates. RY is the Real 

Yield, which is equal to the spread between the 10 year US sovereign rate and the monthly annualized US 

CPI rate. And IRW is the Inverse Relative Wealth, which is proxied by the ratio between the 36-month 

exponentially weighted moving average of past prices of the stock market index and the current price on the 

index. In Figure 3 we present the correlation matrix of the information variables. We find that there’s 

medium positive correlation between the stock and bond market indexes, as well as between them and the 

Default Premium. We also find that there’s somewhat strong correlation between the Term Spread and the 

Real Yield. 

 

PUBLIC INFORMATION 

VARIABLE 

INFORMATION 

CAPTURED BY VARIABLE 

PROXIED BY DATA USED IN 

CONSTRUCTION 

TERM SPREAD Shape of the yield curve Spread between long-

term and short-term 

rates 

10-year and 1-month US 

sovereign interest rates 

REAL YIELD Shape of the yield curve Spread between long-

term rate and inflation 

rate 

10-year US sovereign rate 

and the monthly 

annualized US CPI rate 

DEFAULT PREMIUM Time-varying default risk Spread between 

sovereign and corporate 

bonds 

JPM CEMBI Investment 

Grade index and the 10-

year US sovereign bond 

yield 

INVERSE RELATIVE 

WEALTH 

Time-varying risk aversion Ratio of current wealth 

to average past wealth 

MSCI AC Asia stock index 

 

Table 2 Summary of public information variables used in the conditional model.  
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 BND STK DP TS RY IRW 

MIN.    -0.094540    0.101312  -5.121e-02  8.034e-04  -1.007e-03 0.6896 

1ST QU. 0.012440 -0.013721 -7.972e-03 -2.730e-04 -1.917e-04 0.9987 

MEDIAN 0.005574 0.007013 -7.809e-05 -9.722e-05 4.632e-05 1.0006 

MEAN   0.001756 0.007266 4.457e-04 -6.116e-05 3.605e-05 0.9976 

3RD QU. 0.016964 0.027681 8.154e-03 1.851e-04 3.043e-04 1.0029 

MAX.    0.082381  0.128889 4.848e-02 6.735e-04 8.540e-04 1.0126 

S.D. 0.03 0.04 0.02 0.00 0.00 0.03 

SKEW -0.64 -0.10 0.13 -0.02 -0.27 -9.88 

KURTOSIS 1.80 0.73 1.30 -0.57 -0.15 100.90 

Table 3 Summary statistics of the instrument variables.  

  

 

 

Figure 3 Correlation matrix of the information variables.  
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Chapter 5 - Empirical Results 

 

5.1 - Bond Fund Performance 

 

 Using the combined data of all countries in our sample we test the four different models we have 

previously mentioned: the unconditional single-index model; the unconditional multi-index model; Ferson 

and Schadt’s (1996) conditional model with static alpha; and Christopherson et al’s (1998) conditional 

model with time-varying alpha. We estimate all models using a pooled Ordinary Least Squares method. We 

find evidence of heteroscedasticity in our results by means of the Breusch-Pagan (1979) test. We expected 

to find heteroscedasticity due to it being implied by the hypothesis of time-varying betas that is implicit in 

conditional models of performance. By plotting the autocorrelation functions of the residuals of each 

regression we can also detect the presence of autocorrelation of the residuals, this is confirmed by 

performing a Ljung-Box Q-test (1978) on the squared residuals. The results of these tests are presented in 

Table 4. Since we have found that our results suffer from both heteroscedasticity and auto-correlation of the 

residuals we must estimate the models using Newey-West’s (1987) variance-covariance matrix estimator 

that is consistent under these conditions. The results of the estimations are presented in Table 5. In Panel 

A, we present the results for the unconditional single bond market index model and in Panel B the multi-

index model with a stock market index to its right. In panel C, we present the Ferson and Schadt (1996) 

conditional model using static alpha and in Panel D we present Christopherson et al’s (1998) extension that 

allows for time variance in the alpha. 
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Studentized Breusch-Pagan test 

BP Degrees of Freedom p-value 

203.86 14 < 2.2e-16 

 

Box-Ljung test 

Chi-squared Degrees of Freedom p-value 

7331.2 10 < 2.2e-16 

Table 4 Results for the studentized Breush-Pagan and Ljung-Box tests. 

 We apply the Breusch-Pagan test for heteroscedasticity to the residuals of the time-varying alpha model regression for the aggregate 

data and find evidence of heteroscedasticity. Similarly, we apply the Box-Ljung test for autocorrelation to the first 10 lags of the residuals and 

find evidence of autocorrelation of the residuals. 

 Two main conclusions can be drawn from these results. First, performance was positive no matter 

the model being used, that is, during the time period in consideration, the bond funds managers  in our 

sample were, on average, outperform relevant benchmarks on a risk-adjusted basis after taking in 

consideration, in the case of the conditional models, the availability of public information that is predictive of 

future bond market expected returns. Furthermore, we note that the estimated alpha, when compared to 

the single-index model, is less positive when considering multi-index models and more positive when using 

the conditional model with time-varying alpha.  

 The second main conclusion to be drawn from these results is that Christopherson et al’s (1998) 

conditional model with time-varying alpha provides the best fit to the data out of all the models in 

consideration. We can also intuit that the benefit of including an additional risk-factor in the form of the 

stock market index has a greater impact on the goodness of fit than the addition of the public information 

variables, as shown by there not being a large gap between the R-squared values of the regression statistics 

of the unconditional multi-index and time-varying alpha conditional models. In order to check the robustness 

of our results we estimate the models using an alternative Generalized Least Squares method and obtained 

identical results, we also find that the ranking of the different methods in terms of their explanatory power is 

unchanged when considering Akaike’s (1973) information criterion and Schwarz’s (1978) information 

criterion. 
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Panel A: Unconditional Single-Index Panel B: Unconditional Multi-Index 

 Estimate Std. Error p-

value 

 Estimate Std. Error p-

value 

α 1.7384e-03 6.0231e-05 *** α 3.5760e-04 6.0551e-05 *** 

BND 3.8533e-01 2.9813e-03 *** BND 2.0345e-01 3.0875e-03 *** 

    STK 2.3886e-01 2.2489e-03 *** 

R-squared 0.13137 R-squared 0.19702 

Adj. R-

squared 

0.13136 Adj. R-

squared 

0.19701 

 

Panel C: Conditional Static Alpha 

 

Panel D: Conditional Time-Varying Alpha 

 Estimate Std. Error p-

value 

 Estimate Std. Error p-

value 

α 6.8229e-04 1.4358e-04 *** α 0.351338 0.015768 *** 

BND -8.2970e+00 1.4606e+00 *** BND -2.776591 0.999581 ** 

STK 4.7080e+00 7.7527e-01 *** STK 9.562071 0.563792 *** 

BND*TS 1.3446e+02 2.6584e+01 *** TS 3.535341 0.332574 *** 

STK*TS -1.2868e+02 1.6985e+01 *** RY -2.248699 0.298595 *** 

BND*RY 2.6768e+01 2.6278e+01  DP 0.338876 0.007561 *** 

STK*RY 7.2564e+00 1.4854e+01  IRW -0.349875 0.015754 *** 

BND*DP -4.6427e-01 2.7389e-01  BND*TS -208.155429 19.639614 *** 

STK*DP 1.3462e+00 2.9551e-01 *** STK*TS -193.304394 10.497369 *** 

BND*IRW 8.5079e+00 1.4606e+00 *** BND*RY 466.750354 18.499535 *** 

STK*IRW -4.4779e+00 7.7506e-01 *** STK*RY -3.980622 8.481208  

    BND*DP -0.924846 0.198094 *** 

    STK*DP -0.233852 0.169998  

    BND*IRW 2.843986 0.998967 ** 

    STK*IRW -9.361714 0.563275 *** 

R-squared 0.1114 R-squared 0.21531 

Adj. R-

squared 

0.11135 Adj. R-

squared 

0.21524 

 

Table 5 Empirical results of the regression for the all-country aggregate fund data using four different models. 

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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 The bond market index we are using, the JPM GBI-EM Diversified Asia index, is contained using 

data from the set. Asian emerging market countries, of which China, India, Malaysia and Thailand are a 

part of. Japan and South Korea, despite being Asian countries, are not classified as emerging markets and 

are therefore not included in the calculation of the bond market index unlike the other countries in our 

sample. To ascertain the impact that this may have on our results we repeat the estimation of the time-

varying alpha conditional model using data for all countries but this time excluding the fund data from both 

Japan and South Korea. The results of this regression are presented in Table 6. As we can see, the 

explanatory power of the model improves considerably when we consider only bond funds from countries 

that are a part of the bond market benchmark. Despite the difference in explanatory power, the estimated 

alpha remains virtually unchanged (although very slightly larger).  

 Next, we examine whether each public information variable adds explanatory power to the model 

individually. We estimate the time-varying alpha conditional model using aggregate fund data once again 

but now we will test four alternative specifications of the model and for each one we will omit a different 

public information variable from the data. We then compare the Adjusted R-squared values of these 

alternative specifications to that of the original fitted model using all variables, if we find that any of these 

alternative models have a higher R-squared value than the original we conclude that the public information 

variable that is omitted added no explanatory power to the model. The results of these regressions are 

presented in Table 7. 
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Aggregate (wo/ Japan and South Korea) 

 Estimate Std. Error p-value 

α 3.3752e-01 1.3468e-02 *** 

BND 2.5093e+00 8.3105e-01 ** 

STK 6.1869e+00 5.0222e-01 *** 

TS 4.4008e+00 3.2406e-01 *** 

RY -4.0438e+00 2.6945e-01 *** 

DP 3.2191e-01 7.0206e-03 *** 

IRW -3.3558e-01 1.3451e-02 *** 

BND*TS -7.7482e+01 1.5675e+01 *** 

STK*TS -2.2914e+02 9.3670e+00 *** 

BND*RY 5.3079e+02 1.5478e+01 ** 

STK*RY -4.3093e+01 7.8844e+00 *** 

BND*DP -1.4879e+00 1.4672e-01 *** 

STK*DP -7.0211e-01 1.2699e-01 *** 

BND*IRW -2.4676e+00 8.3075e-01 *** 

STK*IRW -5.9629e+00 5.0204e-01 *** 

R-squared 0.31947 

Adj. R-

squared 

0.3194 

Table 6 Empirical results for the aggregate fund data using the conditional time-varying alpha model after excluding both Japan and Korea from 

the sample.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 

  

 ALL 

VARIABLES 

WO/ INVERSE 

RELATIVE 

WEALTH 

WO/ 

DEFAULT 

PREMIUM 

WO/ REAL 

YIELD 

WO/ TERM 

SPREAD 

ADJ.  

R-SQUARED 

0.3194 0.31219 0.30451 0.31356 0.31522 

 

Table 7 Adjusted R-squared values of model specification variants.  
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 Since the adjusted R-squared value is maximized when all public information variables are used, we 

conclude that all variables add some degree of explanatory power to the model and should, therefore, be 

included in it. We now repeat this experiment for each individual country and report the findings in Table 8. 

We find that every information variable adds explanatory power to the model for each individual country, 

however, at both the aggregate and country level, we found that the Real Yield and Term Spread variables 

added very little explanatory power to the model. 

 

 ALL 

VARIABLES 

WO/ INVERSE 

RELATIVE 

WEALTH 

WO/ 

DEFAULT 

PREMIUM 

WO/ REAL 

YIELD 

WO/ TERM 

SPREAD 

INDIA 0.41444 0.39871 0.3738 0.4054 0.40571 

SOUTH KOREA 0.1921 0.18541 0.18257 0.19113 0.18866 

CHINA 0.19194 0.18826 0.17447 0.19113 0.17779 

JAPAN 0.17588 0.15922 0.10658 0.19113 0.16798 

MALAYSIA 0.90463 0.88877 0.89671 0.90415 0.90424 

THAILAND 0.54774 0.53628 0.54342 0.54258 0.54437 

Table 8 Adjusted R-squared values of model specification variants for each individual country. 

 In tables 9 through 14, we report the findings we obtain by estimating each model for the fund 

return data for each individual country. We find once again that the time-varying alpha conditional model 

provides the best fit to the data. We also find that the model provides a better fit to the data for the 

countries that are a part of the bond market index we used (India, Malaysia and Thailand) compared to the 

ones that are not (Japan and South Korea), the sole exception to this is China. Regarding alpha, we find 

that it is significant and positive for India, China, Japan and Korea and negative for Thailand and Malaysia. 

After testing for the joint significance of the variables, we also reject the null hypotheses that the variables 

are jointly equal to zero for all individual countries as well as the aggregate sample. 
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China 

Unconditional Single-Index Unconditional Multi-Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-

value 

α 0.00189639 0.00012249 *** α 0.00066948 0.00012305 *** 

BND 0.20519806 0.00371720 *** BND 0.06204601 0.00411726 *** 

    STK 0.21012417 0.00345524 *** 

R-squared 0.068111 R-squared 0.14946 

Adj. R-
squared 

0.068088 Adj. R-
squared 

0.14941 

 
Conditional Static Alpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-

value 

α 3.4207e-03 5.9710e-04 *** α 0.088188 0.026976 ** 

BND 2.4082e+01 8.0200e+00 ** BND 20.197941 1.672002 *** 

STK -1.5841e+01 6.2277e+00 * STK -6.269050 1.069463 *** 

BND*TS -5.7516e+02 1.4538e+02 *** TS 9.460676 0.674258 *** 

STK*TS -2.0035e+02 1.3664e+02  RY -15.421647 0.692715 *** 

BND*RY 6.2907e+02 1.5644e+02 *** DP -0.185261 0.011359 *** 

STK*RY 9.7352e+01 1.4602e+02  IRW -0.084410 0.026911 ** 

BND*DP -8.9859e+00 2.3746e+00 *** BND*TS -739.651147 34.211369 *** 

STK*DP 8.9995e+00 4.0732e+00 * STK*TS -109.598046 20.140024 *** 

BND*IRW -2.4158e+01 8.0358e+00 ** BND*RY 673.860748 34.697497 *** 

STK*IRW 1.6024e+01 6.2310e+00 * STK*RY 161.040617 19.226475 *** 

    BND*DP -7.597820 0.327848 *** 

    STK*DP 3.087250 0.447710 *** 

    BND*IRW -20.252739 1.672593 *** 

    STK*IRW 6.472299 1.069379 *** 

R-squared 0.026772 R-squared 0.19222 

Adj. R-
squared 

0.02653 Adj. R-
squared 

0.19194 

Table 9 Bond fund performance results for the Chinese bond fund sample. 

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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India 

Unconditional Single-Index Unconditional Multi-Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 2.1902e-03 7.9706e-05 *** α 4.0907e-04 7.5613e-05 *** 

BND 3.8745e-01 3.5421e-03 *** BND 1.4972e-01 3.0151e-03 *** 

    STK 3.0930e-01 1.9459e-03 *** 

R-squared 0.18371 R-squared 0.3323 

Adj. R-
squared 

0.1837 Adj. R-
squared 

0.33229 

 
Conditional Static Alpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 1.2589e-03 2.8316e-04 *** α 5.2946e-01 2.0144e-02 *** 

BND -9.5930e+00 2.4260e+00 *** BND -1.4013e+00 9.6362e-01  

STK 4.1789e+00 1.2972e+00 ** STK 1.1629e+01 6.4905e-01 *** 

BND*TS 5.9534e+02 4.1791e+01 *** TS 3.9527e+00 4.1024e-01 *** 

STK*TS -2.5842e+02 3.0502e+01 *** RY -8.9494e-01 3.2025e-01 ** 

BND*RY 1.0167e+01 4.3279e+01  DP 5.5416e-01 7.7283e-03 *** 

STK*RY -3.3847e+01 2.7269e+01  IRW -5.2783e-01 2.0127e-02 *** 

BND*DP -5.0321e-01 4.6382e-01  BND*TS 7.3427e+01 1.5933e+01 *** 

STK*DP 1.5447e+00 5.4941e-01 ** STK*TS -3.8026e+02 1.0897e+01 *** 

BND*IRW 9.7910e+00 2.4266e+00 *** BND*RY 6.8088e+02 1.5901e+01 *** 

STK*IRW -3.8841e+00 1.2976e+00 ** STK*RY -4.1737e+01 8.5770e+00 *** 

    BND*DP -6.2703e-01 1.6002e-01 *** 

    STK*DP -1.1096e+00 1.4214e-01 *** 

    BND*IRW 1.3717e+00 9.6369e-01  

    STK*IRW -1.1387e+01 6.4896e-01 *** 

R-squared 0.10886 R-squared 0.41454 

Adj. R-
squared 

0.10875 Adj. R-
squared 

0.41444 

Table 10 Bond fund performance results for the Indian bond fund sample. 
Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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Japan 

Unconditional Single-Index Unconditional Multi-Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α -0.00176565 0.00023974 *** α -0.00111744 0.00023202 *** 

BND 0.27517666 0.01105893 *** BND 0.37826491 0.01210028 *** 

    STK -0.11651460 0.00739609 *** 

R-squared 0.06527 R-squared 0.084101 

Adj. R-
squared 

0.065206 Adj. R-
squared 

0.083976 

 
Conditional Static Alpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 7.4116e-03 1.5641e-03 *** α 0.342701 0.041393 *** 

BND -3.1759e+01 1.0058e+01 ** BND -25.945364 2.846529 *** 

STK 1.6088e+01 5.2279e+00 ** STK 20.675231 1.327653 *** 

BND*TS -2.0944e+02 1.6294e+02  TS -1.076388 1.081946  

STK*TS 2.3939e+01 1.0636e+02  RY 5.005015 1.071871 *** 

BND*RY -6.2560e+00 1.5815e+02  DP 0.440995 0.023940 *** 

STK*RY -1.7588e+02 7.8516e+01 * IRW -0.342274 0.041379 *** 

BND*DP -1.3400e+01 2.0756e+00 *** BND*TS -523.074741 57.668524 *** 

STK*DP 8.9841e+00 1.4862e+00 *** STK*TS -148.236646 25.237579 *** 

BND*IRW 3.2057e+01 1.0048e+01 ** BND*RY 452.833735 57.883382 *** 

STK*IRW -1.6210e+01 5.2236e+00 ** STK*RY -149.897828 15.385212 *** 

    BND*DP -13.367799 0.561456 *** 

    STK*DP 7.230933 0.277090 *** 

    BND*IRW 26.078719 2.845720 *** 

    STK*IRW -20.858814 1.325366 *** 

R-squared 0.013743 R-squared 0.17667 

Adj. R-
squared 

0.013075 Adj. R-
squared 

0.17588 

Table 11 Bond fund performance results for the Japanese bond fund sample. 
Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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South Korea 

Unconditional Single-Index Unconditional Multi-Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 0.00216668 0.00020665 *** α 3.4973e-05 2.0960e-04  

BND 0.58768470 0.01334772 *** BND 3.0620e-01 1.4662e-02 *** 

    STK 3.6913e-01 1.0674e-02 *** 

R-squared 0.10322 R-squared 0.15964 

Adj. R-
squared 

0.10318 Adj. R-
squared 

0.15957 

 
Conditional StaticAlpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 3.2960e-03 9.3153e-04 *** α 0.43474 0.07020 *** 

BND -1.4414e+01 8.8890e+00  BND -5.67733 5.06853  

STK 9.7238e+00 4.6469e+00 * STK 15.02566 2.46911 *** 

BND*TS -4.6366e+02 1.5336e+02 ** TS 4.30336 1.23152 *** 

STK*TS 3.2732e+02 9.8816e+01 *** RY 0.28927 1.12339  

BND*RY -4.4782e+02 1.4872e+02 ** DP 0.37246 0.03294 *** 

STK*RY 1.8709e+02 8.1713e+01 * IRW -0.43448 0.07014 *** 

BND*DP 9.0978e+00 1.5424e+00 *** BND*TS -873.36853 94.85171 *** 

STK*DP 8.7613e-01 1.6820e+00  STK*TS 215.77501 44.65464 *** 

BND*IRW 1.4737e+01 8.8907e+00  BND*RY 108.27653 81.34088  

STK*IRW -9.3420e+00 4.6465e+00 * STK*RY 171.99398 32.02193 *** 

    BND*DP 8.90839 0.86775 *** 

    STK*DP -2.04574 0.73150 ** 

    BND*IRW 5.83132 5.06737  

    STK*IRW -14.68016 2.46549 *** 

R-squared 0.063183 R-squared 0.19257 

Adj. R-
squared 

0.062796 Adj. R-
squared 

0.1921 

Table 12 Bond fund performance results for the South Korean bond fund sample. 
Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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Malaysia 

Unconditional Single-Index Unconditional-Multi Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 0.00036303 0.00010871 *** α 0.00011260 0.00010452  

BND 0.90961290 0.00496959 *** BND 0.87050513 0.00590935 *** 

    STK 0.04569012 0.00401548 *** 

R-squared 0.88109 R-squared 0.88449 

Adj. R-
squared 

0.88107 Adj. R-
squared 

0.88446 

 
Conditional Static Alpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 1.4589e-02 2.8332e-03 *** α -0.174452 0.016387 *** 

BND 4.0030e+01 1.8771e+01 * BND 38.951241 30.6571 *** 

STK -2.0313e+01 9.7846e+00 * STK -23.014944 0.681994 *** 

BND*TS -1.7897e+02 2.9765e+02  TS 1.519689 0.536008 ** 

STK*TS -4.9731e+01 2.0445e+02  RY 1.808872 0.510569 *** 

BND*RY 1.5221e+02 2.9500e+02  DP -0.141199 0.011686 *** 

STK*RY 5.7841e+01 1.5725e+02  IRW 0.173818 0.016406 *** 

BND*DP 2.7599e+00 3.7505e+00  BND*TS -80.379241 20.964247 *** 

STK*DP -7.4680e-01 3.0709e+00  STK*TS -43.627418 13.189008 *** 

BND*IRW -3.9137e+01 1.8758e+01 * BND*RY -0.097575 22.068624  

STK*IRW 2.0321e+01 9.7811e+00 * STK*RY 48.561184 11.167670 *** 

    BND*DP 4.492764 0.253787 *** 

    STK*DP -1.934596 0.231463 *** 

    BND*IRW -37.999334 1.269065 *** 

    STK*IRW 23.037803 0.682510 *** 

R-squared 0.039987 R-squared 0.9048 

Adj. R-
squared 

0.038775 Adj. R-
squared 

0.90463 

Table 13 Bond fund performance results for the Malaysian bond fund sample. 
Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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Thailand 

Unconditional Single-Index Unconditional Multi-Index 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 0.00136995 0.00017303 *** α 0.00062442 0.00016209 *** 

BND 0.41101236 0.00849980 *** BND 0.29988351 0.00918406 *** 

    STK 0.12917562 0.00452122 *** 

R-squared 0.45299 R-squared 0.52238 

Adj. R-
squared 

0.45285 Adj. R-
squared 

0.52214 

 
Conditional Static Alpha 

 
Conditional Time-Varying Alpha 

 Estimate Std. Error p-
value 

 Estimate Std. Error p-
value 

α 2.9372e-02 5.4833e-03 *** α -0.163049 0.029875 *** 

BND -1.8476e+01 3.5891e+01  BND -26.130643 2.773392 *** 

STK 8.9102e+00 1.8712e+01  STK 11.120445 1.227087 *** 

BND*TS 3.6102e+02 5.8593e+02  TS 2.122064 0.933615 * 

STK*TS -1.4124e+02 3.9837e+02  RY -4.262599 0.758558 *** 

BND*RY -2.4929e+02 5.8229e+02  DP 0.043411 0.016739 ** 

STK*RY 7.5168e+01 3.0666e+02  IRW 0.164263 0.029834 *** 

BND*DP -3.2804e+00 7.2400e+00  BND*TS 223.266396 54.414283 *** 

STK*DP 2.5194e+00 5.6586e+00  STK*TS -65.884456 18.925689 *** 

BND*IRW 1.8804e+01 3.5862e+01  BND*RY -117.233927 55.312035 * 

STK*IRW -8.7785e+00 1.8702e+01  STK*RY 4.875209 13.785117  

    BND*DP -1.876494 0.469032 *** 

    STK*DP -0.366903 0.244191  

    BND*IRW 26.410690 2.772243 *** 

    STK*IRW -10.963204 1.225485 *** 

R-squared 0.0054541 R-squared 0.54935 

Adj. R-
squared 

0.0030045 Adj. R-
squared 

0.54774 

Table 14 Bond fund performance results for the Thai bond fund sample. 
Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level  
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 From the results obtained using four different models we conclude, as expected, that multi-index 

models provide better explanatory power than the single-index model and that, as we also expected, the 

conditional multi-index model provides the best fit to the data out of all the models being considered. From 

the country-level analysis, we find that our model performance is substantially better when applied to the 

bond fund samples of India, Malaysia and Thailand and performed poorly when considering the bond fund 

samples from Japan and Korea. We believe this result is mostly driven by the bond market index used, like 

the Indian, Malaysian and Thai bond markets are a part of the index while the Japanese and Korean bond 

markets are not. It is surprising then, that the model also performs poorly when considering the sample of 

bond funds from China, since the Chinese bond market is also included in our index. 

 In order to investigate further the fact that we obtain such different R-squared values using the 

same model when applied to different countries we first calculate the time-series of average returns of all 

funds over each time period for each country individually. We then analyze the correlation matrix of the 

average return distribution of each country’s fund sample, as presented in Figure 4. We find, as we 

expected, that the average return time-series for Japan is weakly correlated to all other countries, while the 

time-series of Thailand, Malaysia and India are all positively correlated among themselves. Surprisingly, we 

find that Korea, a country that is not part of the bond market index, is highly correlated with India, Thailand 

and Malaysia, countries that are a part of the JPM GBI-EM Diversified Asia index. Conversely, China, which 

is a part of the bond market index, shows a weak correlation with these countries. Nevertheless, both China 

and South Korea exhibit a similarly low R-squared value when modeled with the time-varying alpha 

conditional model (of approximately 20%), despite the factors used in the model showing stronger 

significance for the Chinese sample.  

 The overall inability of our model to explain the performance of the aggregate sample of bond funds 

to a high degree likely stems from the way our information variables are constructed. Due to a lack of, to 

the best of our knowledge, more adequate regional data, we had to construct several of our public 

information variables with data relative to our reference currency’s country, in our case that is the United 

States. This is likely to severely limit the predictive power of the public information variables constructed in 

this manner when applied to East Asian bond markets. It is worth noting, however, that even these U.S.-

based instruments exhibit some degree of usefulness in explaining the returns of the bond funds in our 

sample. We consider that this might be driven by the fact that, for most of the time period we are 
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considering, emerging market stock returns in local currency terms were highly correlated with those in U.S. 

dollars (Yardeni (2019)). In fact, Cortez et al. (2009), among others, argue that, given the increasing degree 

of globalization of the world economy, U.S. based variables can serve as a proxy for global economic 

conditions. Despite this evidence, we still find that our chosen variables are unable to fully describe the 

return generating process of East Asian bond markets. Barr and Priestley (2004) find that local bond 

markets are only partially integrated into international bond markets, and thus both local and global 

variables can be used to describe bond returns. 

 Another weakness of our model is that, since we are converting multiple local currencies into a 

reference currency simultaneously, we have no reliable way to control for exchange rate risk, which, as Hau 

and Rey (2006), among others, suggest, is a major component of the returns of international securities. 

Silva (2004) argues that, while it is customary to analyze stock returns in terms of US dollars, it is less 

suitable to do so for bonds because the volatility of exchange rates far exceeds that of interest rates.  

 A viable compromise would be to construct “global” instruments following a method proposed by 

Ilmanen (1995). The author analyzes the predictability of bond returns for various countries in local 

currency terms using both country-specific instruments and “global” versions of those instruments that are 

constructed as GNP-weighted averages of the different country-specific variables of each country in the 

sample. Given the heterogeneity of our sample in terms of the size of the economy for each country, a pure 

GNP-weighted average of the country-specific instruments would be dominated by the largest economies in 

our sample. Therefore, to hypothetically construct such instruments, we would have to ensure a baseline 

level of diversification by establishing minimum and maximum caps the weight of each country in the 

sample, similar to the way the bond market index we have used - the JPM GBI-EM Diversified Asia - is 

constructed. Each country’s sample of bond fund would then be modeled using these “global” instruments 

individually. In this scenario we would be able to, presumably, increase the explanatory power of our model, 

however, we would also lose the ability to analyze the aggregate sample of all countries. Considering the 

“global” instrument would, however, also allow the analysis of East Asian bond funds that invest 

internationally rather than limit our sample to bond funds that invest domestically, as we have done. 
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Figure 4 Graphical representation of the correlation matrix of the time-series of average returns for the bond samples of each individual country.  

 We must also point out that the asymmetry in terms of sample size between the various countries 

in our study is also a key issue. The number of bond funds in our sample pertaining to India, China and 

South Korea vastly outnumber those belonging to Japan, Thailand and Malaysia. Therefore, when 

considering the aggregate sample, our results will inevitably be disproportionally influenced by the countries 

with the largest sample sizes, while the countries with smaller samples will have very little effect on 

aggregate results. 

 We also perform one additional diagnostic of our results. We use the graphical representation of 

average fund returns at the country level compared to the average bond market excess return over the 

sample period, as presented in Figure 5. For most countries in our sample we are not able to draw any 

conclusion on performance through visual means, but in the case of Japan and Malaysia, we find an 

exception. We can clearly observe by the distribution of average bond fund returns that the vast majority of 

bond fund managers in both of these countries performed well below the benchmark over the sample 

period. It is then self-evident that any model of performance that concludes that bond fund managers in 

either of these countries outperformed the benchmark on average during this period cannot possibly be an 
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adequate fit to the data sample. We find that our model passes this test for our sample of Malaysian bond 

funds, as it accurately describes overall the performance as being negative, however, we obtain a positive 

alpha in the case of our sample of Japanese bond funds. We must, therefore, conclude that the model of 

performance we have specified does not accurately portray the performance of Japanese bond funds 

managers over the sample period. 

 

Figure 5 Top row: Density plot of average fund returns over the sample period. Bottom row: Alpha estimates for the Japanese and Malaysian 

bond fund samples estimated using the conditional time-varying alpha model.  
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5.2 - Persistence of Performance 

 

 In this section, we will analyze the persistence of performance of our sample of East Asian bond 

funds through a contingency tables method. We evaluate persistence over two different evaluation periods, 

a twelve-month period and a six-month period, using the aggregate sample of all bond funds. We present 

the results obtained for both the annual and biannual evaluation periods in Table 15.  

 We do not detect the presence of performance persistence in the aggregate sample for both 

evaluation periods, as we find the frequencies of the cells corresponding to the winner/loser and 

loser/winner outcomes to be greater than the frequencies of the repeat winner and repeat loser cells. We 

test the significance of these results using a Chi-square test with Yates’s correction for continuity and find 

them to be highly significant. At the country level, this result is significant for all countries except Japan for 

the biannual evaluation period. We also find that the frequencies of each cell of the contingency table are 

generally closer to being equal to each other when considering a biannual evaluation period than when 

considering an annual period. Results regarding performance persistence at the country level are presented 

in Tables 16 through 21. 

 Regarding the results we obtained for performance persistence, we found that the frequencies of 

the cells in the contingency table vary depending on the chosen evaluation period. However, we found 

repeat winner to be the least frequent outcome for both the six-month and the twelve-month evaluation 

periods. We also found the winner-loser and loser-winner outcomes to be more frequent than both repeat 

winner and repeat loser, meaning that a reversal of performance is more common than persistence. 

Despite the performance of the bond funds in our sample being, on average, not persistent, we can 

conclude that losers are more likely to remain losers than winners are to remain winners. 

 Given the statistical significance of the performance reversal phenomenon, it is possible that 

informed investors can take advantage of this pattern. However, without an analysis of the costs involved in 

implementing a momentum strategy in this context, we cannot conclude anything regarding its viability. 
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Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 59   13   156     182  410   29.0676702 *** 

2 74  173    7   227  481   60.4931142 *** 

3 170  63   117    225  575   81.6982921 *** 

4 205  235     57   131  628   13.6821390 *** 

5 132  8   460   204  804  35.9685318 *** 

6 251  447   130   681  1509  77.8987528 *** 

7 496   518    393  433  1840  0.2742816  

8 19   66  1088    932  2105  33.7546842 *** 

9 94 1628 15 635 2372 9.9806366 ** 

Total 1500  3151  3650  2423 10724 66.71541 *** 

 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 101   24   138    145   408   35.366444 ***    

2 63   102     74    212   451   6.923629  ** 

3 91   6     82    301   480  172.891626  *** 

4 43   6   56     406   511   157.434669 *** 

5 48  203   8   296   555   39.420871 ***  

6 128  86    116   220   550   32.857995  *** 

7 116  27   110   314   567   133.512640 *** 

8 178  318      8   176   680   65.607103 *** 

9 289    63     306  122   780  11.431723  *** 

10 4   8   645     636   1293  2.142094    

11 20  673    1   797   1491  18.417380  *** 

12 285  18  465   813   1581  324.436593  ***  

13 245  1059   114  262   1680  23.785217   *** 

14 340  190   1068   273   1871  49.786225 *** 

15 214   902     338  593  2047  76.492284   *** 

16 57    1   1094   1118  2270  51.953546   *** 

17 3  655   59    1642  2359  18.024307  *** 

18 635  462 23 1183 2303 879.304718 *** 

19 126 1044 913 102 2185 1369.491349 *** 

TOTAL 2986  5847  9611  5618 24062 23.29748 *** 
Table 15 Results for the contingency table analysis of aggregate sample bond fund performance persistence.  

 The top table presents the results when an evaluation period of 12 months is used and the bottom table presents the results when a 
6 month evaluation period is used.  

 
 Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level  
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India 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 77   21   47   36   181   9.039846 *** 

2 94  50   30   52   226   16.230535 *** 

3 116  33   70   61   280   17.557834 *** 

4 102   69   65  72   308   4.085385 * 

5 67  68  123  94  352   1.962238    

6 174  182  179  270  805   6.186022 * 

7 255  151  200  339  945  60.248988 *** 

8 266  197  203  368  1034  48.596304 *** 

9 343 226 134 362 1065 117.242198 *** 

Total 1494   997  1654  1051 5196 230.6711 *** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 98   15   27   41  181   41.7537207 *** 

2 65   38   63   42   208   0.1010911    

3 58  61   56   51   226   0.4532388   

4 110  65   22   59   256   26.8390672 *** 

5 145  36   50   49   280   25.1496171 *** 

6 129  50   61   62   302   14.8325771 *** 

7 129  48   56   75  308   27.2553746 *** 

8 103   33  91   107   334   28.1489732 *** 

9 64  180  80  28  352   72.8847685  *** 

10 230  122  263  131  746   0.2339222   

11 202  121  175  307  805   52.3972286 *** 

12 136  367  215  153  871   88.3254866 *** 

13 309  175  245  216  945  10.7028832 ** 

14 399  121   139  355  1014  238.2283541 *** 

15 216  61  317  440  1034  104.3888026 *** 

16 144  154  143   618  1059  93.0382700 *** 

17 232  404  70  359  1065 50.2696856 *** 

18 410  207  226  222  1065  26.9739289 *** 

19 421 182 196 266 1065 79.4243258 *** 

TOTAL 3600  2440  3581  2495 12116 415.7111 *** 
 

Table 16 Results for the contingency table analysis of Indian bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level  
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China 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 0    3    3    2   8    6.0088889 * 

2 1  1    2    4    8   0.1777778         

3 0    0    5    6   11   N/A        

4 0   9   0   15   24  N/A   

5 10   17  42   62  131  0.2889117   

6 34  149  36   129   348  0.7859707   

7 165  125   70  99  459  9.6257926 **  

8 154  90  199  105  548  0.4353382 

9 270 217 124 172 783 12.9838002 *** 

Total 634  611  594  481 2320 8.579124 ** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 0    4    2    2    8    6.00000000 * 

2 3    2    1    2   8    0.00000000   

3 2    1    3    2    8    0.32000000   

4 1    3    2    3    9   1.40625000   

5 4    1    2    4    11   0.88305556          

6 0    0    9    6   15   N/A         

7 0   5   0    19   24   N/A 

8 10   15   6   27   58  2.38538600   

9 40   40   34   17   131  4.23057942 * 

10 58   39   77  50  224  0.06995612  

11 11   43  147   147  348  17.37444969 *** 

12 20  212   39   116  387  20.97559741 *** 

13 177  80  96   106   459  20.50747499 *** 

14 194  122  79  89   484  8.63420790 ** 

15 218  102  144  84  548  1.25188326   

16 184  146  180  142  652  0.01337333  

17 291  141  131  220  783  69.12116146 ***  

18 322 213   110  138  783  16.53906854 *** 

19 364 77 171 171 783 92.74507843 *** 

TOTAL 1899  1246  1345  1233 5723 89.60704 *** 
 

Table 17 Results for the contingency table analysis of Chinese bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 

Note: Yates’s correction could not be calculated for some evaluation periods due to division by zero.  
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South Korea 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 5   20   13   22   60   2.93877551   

2 7   10    23   35   75   0.02852434          

3 0   0   21    69   90   N/A         

4 0   33    0   63   96  N/A   

5 0   8   34    63   105  5.90227872 * 

6 1  63   8   45    117  9.50351931 ** 

7 86   80    24  1   191  19.23079031 *** 

8 0   0  202    62  264  N/A 

9 0 108 0 138 246 N/A 

Total 99  322  498  325 1244 32.34963 *** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 1   4  14    39   58   0.7180225   

2 2   42   3   21   68   2.8464165         

3 0   0   47    27   74   N/A      

4 0   0  0    65   65   N/A       

5 0   24  0   46   70   N/A 

6 0   17   11   10   38   15.2087448 ***         

7 0   0  16    20    36   N/A 

8 0   81   0   0    81   N/A 

9 0   0   80    0  80  N/A 

10 0   0  0    101    101   N/A 

11 0   98   0   1    99   N/A 

12 6   0  74    1    81   2.6780625  

13 3  19  7   2   31  15.1393398 *** 

14 56  15  32   18   121  2.5652142  

15 11   91   67  37  206  65.2733938 ***   

16 1   1   107    180  289  0.1316727 

17 0   0  2    231  233  N/A 

18 0  71  0    106   177   N/A 

19 12 22 1 24 59 6.4922344 ** 

TOTAL 92  485  929  461 1967 60.68713 *** 
 

Table 18 Results for the contingency table analysis of South Korean bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 

Note: Yates’s correction could not be calculated for some evaluation periods due to division by zero.  
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Malaysia 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 8  12   7   14  41  0.01407967   

2 18  7   6  18  49  9.02501736 **  

3 15  5  14  20  54  4.51376471 *   

4 11  21   10  15  57  0.50914063   

5 17  9  18  18  62  0.89503686   

6 18  11  11   30  70  7.30124261 ** 

7 24  17  6  27  74  10.73483953 ** 

8 29  13  13  23  78  7.18813776 ** 

9 33 19 10 17 79 3.99444175 * 

Total 173  114  182  95 564 37.12304 *** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 6  11  7   17  41  0.005590457   

2 13  12   5  15  45  2.343750000   

3 14  4   13   18  49  4.553335777 *   

4 12  6  7   25  50  8.000996274 **  

5 13  15   5  21  54  3.347184066   

6 14  7  14   19  54  2.127979164 

7 12  14  9  22  57  1.121621322   

8 18  16  10  16  60  0.727516968   

9 18  18   16  10  62  1.344338056   

10 20   6  17  21  64  5.303830146 * 

11 7  27   21  15  70  12.01218681 *** 

12 21  7   13  30  71  11.88365870 *** 

13 20  5  10   39  74  21.97800000 ***   

14 20  22   5   28  75  7.366071429 ** 

15 38  5  5  30  78  39.86999172 ***  

16 29  13  14  23  79  6.517792606 *  

17 28  12  14   25  79  7.904309701 ** 

18 35  21  5  18  79  9.267553427 ** 

19 36 12 20 11 79 0.559448544 

TOTAL 374  233  403  210 1220 90.37477 *** 
 

Table 19 Results for the contingency table analysis of Malaysian bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level  
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Thailand 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 5   8   2  8   23  0.2468235  

2 6   2   8  8  24  0.5357143  

3 7  6   3  11   27  1.806618  

4 11  5   2  9  27  4.804781 * 

5 14  4   4  13  35  8.242863 ** 

6 11   1  7  17  36  10.12500 ** 

7 7  13   5  12  37  9.068627e-05  

8 11  6   9  11  37  0.7528828  

9 14 9 4 13 40 4.101372 * 

Total 86   54  102  44 286 26.97702 *** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 3   4   14   2   23  7.61482405 **   

2 3   7  4   9   23  0.24682349   

3 6   10   5   3   24  2.53846154   

4 8   4   9   5   26  0.08193277   

5 3   6   9   9  27  1.51875000   

6 7   7   2   11   27  2.24381868   

7 8  5   6   8   27  0.34255374 

8 11  7   2   9   29  3.49983610   

9 12  5   9   9  35  0.80541939   

10 12  6   5   12  35  3.48080599   

11 12  3   6   15  36  7.31428571 **   

12 12   5   4  16  37  7.63133097 **   

13 7   2  10   18  37  3.30627042   

14 5  16   4   12  37  0.22122130 

15 15  6   6  10   37  2.98902751   

16 11  9   11   8  39  0.25527547  

17 15  2   6   17  40  12.75029005 ***   

18 14   7  3  16   40 8.58642771 **   

19 8 12 13 7 40 3.60902256 

TOTAL 172  123  196  128 619 21.10179 *** 
 

Table 20 Results for the contingency table analysis of Thai bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level  
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Japan 

Eval. 

Period 

WW WL LW LL N 𝝌𝒀 

1 16  31  21  28  96   1.203015   

2 26  20  22  31  99  1.661642   

3 28  20   26   39  113  3.020894  

4 41  0   9   65  115  79.295317 *** 

5 44  3  1   71  119  98.978508 ***   

6 49  53   6  20  128  4.298860 *  

7 47  2  56  24  129  11.125272 *** 

8 26   31  27  50  134  1.115241 

9 4 23 56 57 140 12.206790 *** 

Total 281  183  385  224 1073 58.81793 *** 

 

EVAL. 

PERIOD 

WW WL LW LL N 𝝌𝒀 

1 18  28  48  2  96   38.76123320 ***   

2 23  11  25  39   98   6.161198300 * 

3 11  56  24  8  99  35.13307376 ***  

4 50  28   17  10  105  0.015906047   

5 41  6  43  23  113  5.907040250 *  

6 28  14  20   52  114  14.90040471 *** 

7 38  27  5  45  115  26.31909349 ***  

8 41  30   26  20  117  0.003659893  

9 41  4   31  43  119  26.34581476 *** 

10 16  0  29   74  119  27.41980993 ***  

11 19  53  2  54   128  10.35222978 ** 

12 33  54  40  2   129  40.23596170 *** 

13 36  39   51  3  129  32.99351715 *** 

14 51   2  28  52   133  47.04725623 ***  

15 8  73  46  7  134  82.00912629 ***   

16 29  23  53  33   138  0.736260328  

17 35  83  18  4   140  23.71636927 ***  

18 73  22  45  0  140  14.17421313 *** 

19 61 32 34 13 140 0.998152363 

TOTAL 652  585  484  585 2306 1.019921 
 

Table 21 Results for the contingency table analysis of Japanese bond fund performance persistence.  

Significance codes: *** Significant at the 0.1% level / ** Significant at the 1% level / * Significant at the 5% level 
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Chapter 6 - Conclusions 

 

 Studies such as French and Poterba (1991), among others, have shown that investors tend to 

under-diversify themselves in foreign markets. Despite increasing globalization of financial markets, the 

presence of home-bias among investors has seemed to endure. This makes the analysis of performance of 

foreign investment funds valuable for investors, given the opportunity for international diversification they 

represent. 

 In this dissertation, we have analyzed the performance of East Asian bond funds. We do so from 

the point of view of a US-based investor looking to diversify his portfolio internationally. We find that East 

Asian bond funds achieved superior performance during the sample period. We also find that conditional 

models that allow for time-varying alpha provide the best fit to the data, as well as the tendency to improve 

inferred performance. 

 Studying the performance of East Asian bond funds from the perspective of a foreign investor 

ultimately becomes one of the main limitations of our study, as the low explanatory power of the models we 

have considered is likely to be mostly attributable to changes in exchange rates.  

 We also find that the performance of East Asian bond funds does not persist, but rather it tend to 

reverse. However, we cannot conclude anything about the feasibility of a strategy that exploits this 

phenomenon without a comprehensive analysis of the costs that its implementation would entail. Given this 

limitation and the fact that we did not detect persistence of performance, we cannot conclude that there are 

opportunities for US-based investors to realize superior returns by investing in East Asian bond funds. 

Furthermore, we analyzed performance using a non-parametric measure of performance, namely the 

Sharpe ratio, due to concerns of an inadequate model of performance. A conditional model with higher 

explanatory power would allow us to more reliably assess the impact that conditioning information has on 

performance persistence. 

 Similar studies in this topic, such as Ilmanen (1995) and Silva et al. (2003), among others, obtain 

low 𝑅2  values for the linear regressions regarding the predictability of bond market excess returns. However, 

these studies in bond fund performance usually obtain high 𝑅2  values for the linear regressions regarding 

bond fund performance. Therefore, the low overall explanatory power of the risk-factors and public 
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information variables used in our models of performance merits concern. In future research regarding the 

performance of East Asian bond funds, we propose to elaborate a set of regional information variables 

composed of GNP-weighted country-specific data. We think that this measure is likely to improve the 

explanatory power of the conditional performance model. However, it does not address the issue of 

exchange rate risk. In order to address this issue, we propose that information variables be hedged to 

exchange rate risk, as this would better allow foreign investors to assess the performance of international 

funds. If this is not possible, then future research should at least study the impact of exchange rate risk on 

the applicability of conditional models of performance to the bond fund market. 

 We believe that improving the quality of the risk-factors and public information variables used in our 

model of performance would allow us to better analyze the performance of East Asian bond funds, as well 

as the diversification benefits they could provide for international investors. 
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