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Abstract     

In this study, we derive a new measure of aggregate systemic risk, denoted ASR, from the Hedge 

Fund Research (HFR) database that complements systemic risk of hedge funds by forecasting future 

asset returns up to six months ahead. We examine the ability of ASR measure of hedge funds to 

predict fixed income and equity returns. We apply the methodology following Linda, Bali, and Tang 

(2012) to estimate ASR and construct the main framework of this study. Subsequently, the micro level 

systemic risk exposure of individual hedge funds, that is 5% value at risk (VaR) of each fund, is 

aggregated. The VaR of each fund is estimated using a non-parametric quantile approach. This 

method is appropriate because usually hedge funds have shorter return series. ASR is then constructed 

as cross sectional average of VaR estimates of funds over a fixed rolling window of thirty six months. 

We run multiple time series regression models to predict asset returns. 

The regression results reveal mix evidence of predictability because ASR measure of hedge funds is 

able predict some asset returns while others remain unpredictable. Most of the U.S. constant maturity 

yields, especially five years and higher, are predictable along with regional ETFs. On the contrary, 

other assets show no strong evidence of predictable because only few countries’ bonds and or ETFs 

are predictable. Results indicate predictability improves slightly after adjusting hedge fund data for 

backfill bias. Based on the broad strategies of hedge funds, results suggest that systemic risk among 

hedge funds under multi-process and security selection have predictability stronger than other 

categories. Smaller funds seem to have no impact on predictability implying that predictability is 

mostly driven by larger funds. Predictability results across different time periods suggest that the 

ability of ASR to predict asset returns is strongest during 2003-2007 period followed by 1997-2002 

period. In contrast to these findings, predictability drops down at longer horizons. The long term 

predictability i.e. two to six months ahead, tends to drop because the number of assets predictable by 

ASR decline for all assets except for constant maturity yields. These results indicate that micro level 

risk exposure of hedge funds when aggregated provides a tool to forecast asset returns. Although, not 

all assets are predictable by ASR, it has the potential to be used as a forecasting tool in conjunction 

with other forecasting tools to enhance the forecast accuracy. 

Keywords: Hedge Funds, Asset Return Predictability, Aggregate Systemic Risk, Value at Risk, 

Additional information   
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1. INTRODUCTION 

 

Hedge funds may be defined as private investment vehicles that focus on absolute 

returns, having the ability to employ a vast variety of dynamic trading strategies on 

leverage basis; that is the amount of assets they hold are financed more by debt than 

equity capital, and mostly suitable for high net-worth individuals and institutional 

investors. Their economic function is similar to that of mutual funds, and other asset 

management services. The features which distinct hedge funds from other funds and 

services performing similar functions are the ways hedge funds are structured and 

organized. Typically, they are organized as limited partnership deals where fund 

managers act as general partners while investors act as limited partners. While the 

common practice in the fund management industry is to charge only management 

fees from investors for managing the funds, hedge funds not only charge 

management fees to cover the costs of managing funds but also, indict incentive fees 

as well. The major justification or general belief that consent to this practice is that 

hedge funds have the capability to generate abnormal average returns on a risk 

adjusted basis i.e. they generate a return which is higher than the risk being taken. 

Distinctive features of hedge funds are noticed as plausible explanation behind this 

superior risk-adjusted performance including employment of vast variety of 

strategies on leverage basis; their ability to take risk exposure in the financial assets 

by directly investing in major asset classes such as stocks, and bonds; taking 

advantage of non-traditional investment instruments by capturing exposures in 

derivatives, currencies, commodities, illiquid assets such as real estate, private 

equity, etc. Other reasons behind their success and higher incentive fees include the 

less regulated nature of hedge fund industry which enables them to deploy trading 

strategies including merger arbitrage, fixed income arbitrage, equity hedge, equity 

non-hedge, emerging markets, global macro, macro, equity long/short, etc. On the 

contrary, it is not feasible for traditional funds like mutual funds to take advantage of 

these strategies (Fung and Hsieh 1999).  

The first hedge fund emerged in 1949 which employed a simple strategy called 

equity long/short where long positions were taken in stocks that were expected to rise 

in value and short positions were taken in stocks that were expected to decline in 
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value; hence, the word hedge was coined to specify these types of funds. The 

popularity of hedge funds grew from the widespread news and claims made by fund 

managers which emphasized the ability of hedge fund managers to generate 

abnormal returns on risk-adjusted basis by employing complex dynamic strategies 

and accessing to markets and strategies which were not feasible to access by 

traditional fund managers. During 1950s and 1960s, hedge fund industry grew in size 

as not only new funds emerged, but also computing power allowed financial 

engineers to design new and improved strategies. The next decade saw declining 

interest in hedge funds mainly due to recession of 1970s. However, hedge funds 

resurfaced and gained recognition again in 1980s and 1990s; especially the 

technology stock bubble bolted in more investment into the hedge fund industry than 

ever before. One important reason behind the popularity of hedge fund and growth of 

industry is its low correlation with traditional assets, especially with stocks. 

Including hedge funds in portfolios together with stocks provide a good hedge and 

diversification to investors. Lack of unanimous definition of hedge fund, 

unavailability of centralized data bases, less strict regulation of the industry, and 

secrecy maintained by hedge funds with reference to their positions; creates the 

major hurdle to understand and correctly estimate the size of the industry. However, 

according to the best estimates, the industry size grew and reached its peak point by 

mid 2008 when the industry’s assets under management (AUM) were estimated to be 

around $2.5 trillion. The recent global financial crisis of 2008 caused the assets 

managed by the industry to decline severely. Nevertheless, the current estimates are 

that the global hedge fund industry has around $1.5 trillion of assets under 

management; and around half of the trading volume in major stock and bond markets 

is generated by the trading activities of hedge funds (See Fung and Hsieh 1999, 

Kruttli, Patton and Ramadorai 2013, Adrian 2007, Caldwell 1995).  

Collectively, the sizable growth of the hedge fund industry, employment of ever 

changing complex trading tactics, and reports of abnormal risk-adjusted average 

returns; raise many important questions including performance persistence, ability to 

beat the market, skilled vs. lucky managers and most importantly the impact of hedge 

funds’ trading activities on underlying asset markets. The fact that asset markets are 

networked, that is one institution in the market is directly or indirectly connected 

with all the other institutions, helps us to understand the interaction between different 
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markets; and impact of one segment of the market on the rest of the market. When a 

financial institution or fund manager takes a position in assets bearing some kind of 

risk, most of the times, in order to counter or hedge the full risk or part of the risk 

exposure, they take an offsetting position with another institution. This way, in 

theory, all the institutions play counterparty role for each other in managing risk 

exposures. Failure of one institution may not necessarily cause the failure of the 

entire system. The systemic failure of the financial system is a phenomenon known 

as market contagion. However, many major events have been noticed to cause a 

contagion at the global or regional capital markets levels. In order to understand the 

impact of hedge funds on asset markets; It is intriguing to discuss and understand the 

possible ways in which hedge funds may suffer or cause other market participants to 

suffer,  and also to understand to what extent hedge funds’ trading activities may 

have a significant impact over the global or regional markets.  

To further develop our understanding, here we briefly discuss two common 

themes to understand the interaction between hedge funds and capital markets which 

are correlation among hedge fund strategies and impact of liquidity shocks on hedge 

funds. Fung and Hsieh (1997a) apply principle component analysis on hedge funds to 

provide a quantitative classification based on hedge funds return distribution. By 

examining the correlation of fund returns, they associate individual hedge funds with 

styles used by fund managers. The first five principle component analysis can jointly 

explain approximately 45 percent of the cross sectional variation in returns of hedge 

funds i.e. hedge fund strategies are, up to 45 percent, similar to each other. Adrian 

(2007) argues that, the degree to which different hedge funds employ similar trading 

strategies, may be the determinant of risk in the hedge fund industry. In other words, 

if majority of the hedge funds employ similar trading strategies in same markets, the 

likelihood of reporting gains or losses at the same time by different hedge fund 

increases which can be identified by observing the correlation and covariance among 

different hedge funds classified under different style categories. Before the LTCM 

(Long Term Capital Management) collapse in August 1998, hedge funds returns 

were highly correlated especially in 1996 and 1997. However, just before the LTCM 

crisis, the correlation dropped causing some hedge funds to report gains while others 

reported losses. Some of the most common characteristics of hedge funds are 

redemption restrictions, lockup periods, and advance notice periods before 
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redemption. Joenväärä and Tolonen (2008) argue that hedge funds impose longer 

lockup periods to take excess risk; but in order to manage illiquid investments; they 

utilize contractual restrictions over investors that oblige them to provide longer 

advanced notice periods before redemptions. Even though hedge funds do use 

advance notice period clause in contracts to manage illiquid investments, there are 

times when the general level of liquidity drops in the asset markets which increases 

the pressure on funding liquidity. Together, the asset market liquidity and funding 

liquidity shocks, collectively called liquidity spirals, may make it harder for hedge 

funds to get funding liquidity or even meet the liquidity needs regarding trading 

activities and margin calls or redemption demands of investors (See Boyson, Stahel 

and Stulz 2010). In this vulnerable position, even a temporary drop in the prices of 

assets or mispricing of assets may force hedge funds to liquidate their positions.  

Motivation behind carrying out this study emanates from the activities of hedge 

funds in the financial sector and their impact on real macroeconomic activities. 

Careful study of the major historical events vis-à-vis hedge funds; for example, the 

collapse of LTCM, and Amaranth; may shed some light on the way hedge funds may 

impact the underlying security markets. LTCM (Long Term Capital Management), a 

hedge fund that started its operations as an arbitrage fund but gradually started 

trading in various markets and became more like a macro fund, used relative value 

strategies in bond and derivative markets speculating that the spread between the 

prices of relative securities will converge. Its assets were about $120 billion while 

equity capital was about $4.8 billion, making its leverage ratio to around 25 to 1. In 

August 1998, when the Russian government defaulted over its debt, creditworthiness 

of emerging markets deteriorated causing the spreads of securities, on which LTCM 

speculated, to widen. In one month, LTCM’s capital reduced to $2.3 billion while its 

assets declined in value to around $107 billion, making its leverage ratio to around 

45 to 1. The fund was facing difficulty in managing the margin calls on its positions, 

and required additional collateral to meet its obligation to counterparties; however, it 

lacked high-quality assets and some of its investments were illiquid. Due to its size, 

it not only traded in variety of markets; but also many large firms had stakes in it. 

Besides, LTCM’s positions were highly correlated to those held by money-center 

banks i.e. LTCM’s distress could become the distress of other market participants. 

Money-center banks function similar to conventional banks, but instead borrowing 
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and lending activities are associated with government, financial institutions and other 

banks. Market participants and the U.S Federal Reserve feared that LTCM failure 

may trigger a chain reaction in the financial sector, halt the functioning of major 

markets, may cause substantial damage to firms directly or indirectly involved with 

LTCM, and investor’s confidence may shake; forcing U.S Federal Reserve to 

intervene (See Dowd 1999).  

Amaranth, initially a multi-strategy hedge fund with positions across different 

asset classes, started to devote a large fraction of its trading in the natural gas 

derivatives market. The major trading strategy deployed by Amaranth was calendar-

spread trading. In all commodity futures markets, the price of the contract depends 

on the maturity of the contract i.e. a contract with maturity date in October will have 

a different price than a contract with maturity date in January. The spread between 

two contracts having different maturity dates is referred to as calendar-spread. 

Amaranth was long winter-delivery contracts and short non-winter-delivery contracts 

on a massive scale. Amaranth’s positions in natural gas in January 2007 represented 

a volume that was equal to natural gas consumption of all non-commercial 

consumers of United States in that month. In September 2006, it reported to its 

investors that the fund had lost more than half of its assets. Ultimately, the fund’s 

total losses grew up to $ 6.6 billion. However, unlike LTCM, its positions were not 

highly correlated with money-center banks; and its risk taking positions were 

different than major international banks which confined the losses faced by 

Amaranth mostly to its’ investors only (See Till 2007). These episodes suggest that 

hedge funds, due to their dynamic features and trading activities, may be in position 

to generate material impact on the financial sector or market as a whole, and this 

material impact may be measured as systemic risk. Linda, Bali and Tang (2012) 

propose systemic risk as a forecasting tool to predict macroeconomic downturns. 

They estimate systemic risk, called CATFIN, in banking sector which is similar to 

estimating Value at Risk (VaR), and use it in regression analysis to predict 

macroeconomic downturns.   

The main hypothesis addressed in this study is to answer the question whether the 

aggregate measure of hedge funds’ systemic risk is able to predict, statistically 

significant, future asset returns. The statistical methodology used here is systemic 

risk which is proposed by Linda, Bali, and Tang (2012). Systemic risk in the 
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financial sector may be defined as financial contagion or a phenomenon where 

systemic failure of the financial sector occurs or circumstances which affect the well 

functioning of the financial markets. They argue that the micro level systemic risks 

of individual banks determine the contribution of each bank to the systemic risk of 

the entire banking system. When the micro level systemic risks of individual banks 

are combined, the resulting estimate will be macro level systemic risk referring to the 

whole banking sector of the economy. They estimate micro level systemic risks in 

the banking sector by estimating tail risk of individual banks. In response to 

measuring micro level systemic risk, they propose three different approaches to 

estimate tail risk of individual banks in their study of which two are parametric 

approaches and one is non-parametric approach. While the parametric approaches 

include Generalized Pareto Distribution (GPD), and Skewed Generalized Error 

Distribution (SGED); the non-parametric approach is Value at Risk (VaR) which is 

based on left tail analysis of the empirical return distribution without imposing any 

restrictions on moments of the underlying density. We use the same logic here that 

hedge funds’ macro level aggregate systemic risk measure is determined by 

aggregating micro level systemic risk of individual hedge funds. The important 

question regarding this study is choosing the appropriate approach to estimate micro 

level systemic risk. Due to data limitations and considering the fact that in general 

individual hedge funds have shorter time series than banks, in this study, we are 

using only the non-parametric approach. From each funds’ empirical return 

distribution, empirical quantile is estimated as theoretical quantile. In our 

methodology, we are using fifth quantile estimate (left tail of the empirical 

distribution) from each fund. These quantile estimates are aggregated up as cross 

sectional average over a fixed rolling window of thirty six months, resulting in macro 

level aggregate systemic risk (ASR) measure. This aggregate systemic risk measure 

is used as a stressor in the regression analysis along with appropriate control 

variables to answer the question whether ASR measure of hedge funds is able to 

predict, statistically significant, future asset returns. 

In this study, we find mix evidence of predictability because ASR measure of 

hedge funds is able predict some asset returns while others remain unpredictable. We 

require each fund to have at least thirty six monthly observations before ASR can be 

estimated. We removed first twelve observations from each fund to adjust the data 
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for possible backfill bias. We find that the proportion of statistically significant 

coefficients of ASR based on t-values is highest for regional ETFs where twenty 

three out of thirty regional ETFs are predictable followed by constant maturity yields 

where five out of eight constant maturity yields are predictable. On the other hand, 

the proportion of statistically significant coefficients of ASR gets lower and lower 

for two years international bonds, country ETFs, ten years international bonds, and 

ETFs on equity indices. The comparative analysis demonstrates that after adjusting 

for backfill bias, predictability of ASR slightly improved. Additionally, ASR has 

predictive power even if estimated using a sub sample of funds. We rank funds into 

three groups based on value of assets under management. We find that after deleting 

the group with lowest rank i.e. smallest funds, the re-estimated ASR demonstrates 

similar results and predictability remains intact implying results are robust as often 

larger funds tend to influence markets more. Also, following Agarwal, Daniel and 

Naik (2009), we classify all hedge funds into four broad categories namely 

directional traders, security selection, relative value, and multi-process. We find that 

ASR of funds under the category of multi-process followed by security selection 

have strongest power to predict asset returns. Predictability results across different 

time periods suggest that the ability of ASR to predict asset returns is strongest 

during 2003-2007 period followed by 1997-2002 period. In contrast to these 

findings, the long term predictability i.e. two to six months ahead, tends to drop 

because the number of assets predictable by ASR decline for all assets except for 

constant maturity yields. 

The distinguishing contribution of this study is of two folds. First, we present a 

new measure of aggregate systemic risk, denoted ASR, of hedge funds. Second, we 

use ASR of hedge funds to assess if ASR is able to predict statistically significant 

future asset returns. In other words, we provide a forecasting tool to predict asset 

returns. In addition, this study also takes into consideration some commonly used 

methods of robustness checks including running regression models before and after 

adjusting for backfill bias, elimination of smallest group of funds based on reported 

AUM values, four new specifications of ASR based on broad categories, sub sample 

analysis based on time, and multiple periods ahead forecasting. The main purpose 

behind four new specifications of ASR is to see which strategy of hedge funds has 

strongest forecasting power, because each category of hedge funds employs different 
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strategies; and their risk and return profile is based on the way they trade. All of 

these methodologies and techniques give this study its distinctiveness. This study 

contributes in the hedge funds, asset return predictability, and systemic risk 

literatures. 

In the following study, chapter two discusses literature review and contribution of 

the study to existing literature. As the scope of this study is too broad and entails 

various areas and topics of finance, we have divided the literature review into four 

subsections. We will briefly discuss hedge funds, hedge funds’ risk exposure and 

their impact on asset markets, systemic risk and asset return predictability to provide 

the reader a thorough view of all the aspects of finance related to this study. Finally, 

at the end of this chapter, the distinctive contribution of the study is presented - 

highlighting the importance and abet to the field of finance. In chapter three, details 

of the data and applied methodology of the study are presented. Chapter three is 

divided into four parts. First, a short discussion of all the data sets which have been 

utilized and description of hedge fund data is presented. Second, a detailed 

discussion on possible hedge fund data biases and the methods we employ to rectify 

the biases following common practices is presented. The third and final parts of 

chapter three focus on applied methodology. The methodology part describes the 

statistical procedures utilized to estimate aggregate systemic risk of hedge funds. 

Finally, we discuss regression analysis and our forecasting model through which the 

corresponding empirical results are drawn. Chapter four presents the empirical 

findings of the study. It answers the research question addressed; whether the 

aggregate measure of systemic risk of hedge funds is able to predict, statistically 

significant, future asset returns. This chapter is divided into six parts. The first part 

describes the findings before and after adjusting the data for backfill bias. The 

second and third parts discuss robustness checks by examining the empirical findings 

after eliminating smaller hedge funds, and by re-measuring the aggregate systemic 

risk after classifying hedge funds into four major categories following Agarwal, 

Daniel and Naik (2009). The fourth part presents sub sampling analysis to provide a 

glimpse of how the predictability of asset returns is been varying over time. 

Afterwards, we discuss multiple periods ahead forecasting of asset returns. The last 

part analyzes the potential economic significance of the empirical findings. At last in 

chapter five, we will summarize the whole study and make concluding remarks.  
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2. LITERATURE REVIEW 

 

Due to their slightly regulated nature and unique set of characteristics, hedge funds 

are widely under discussion. As a result, here we present some discussion over the 

issue of the ability of hedge funds to manipulate and impact the underlying asset 

markets in a way that the prices of assets deviate from their fundamental values or in 

other words, can they cause systemic failure of the financial services industry and 

can we use this systemic risk as a forecasting tool. A hedge fund is a privately 

managed investment vehicle which uses vast variety of dynamic trading and complex 

strategies on leverage basis. They turn this slightly regulated environment to their 

advantage and maintain their secrecy by not fully disclosing their positions or by 

postponing the disclosure of their positions to a later date. One of the main objectives 

of hedge fund managers besides providing diversification benefits to their clients is 

that they target to beat the market on risk-adjusted basis which is the main reason 

behind employment of complex trading strategies, resulting in option like features 

which distinguish hedge fund returns from standard asset classes. They invest in all 

types of asset classes including stocks, bonds, currencies, commodities, real estate, 

private equity, derivatives etc. To beat the market on risk-adjusted basis means 

generating abnormal or excess returns or alpha which is to say that the hedge fund 

has generated excess returns relative to its risk exposure.  

The theory of efficient markets states that in general markets are in equilibrium 

and all the information related to prices of securities is reflected in the prices of 

securities; hence, generating excess returns on average is not possible. Furthermore, 

it is not possible to predict asset returns as the prices of assets already reflect all 

public and private information. The passive management industry like mutual funds 

is entirely based on the efficient markets idea where pooled funds from clients are 

invested in underlying securities to replicate a broad market index like the S&P 500 

composite index or Wilshire 5000 index aiming to replicate the performance of the 

broad market index. These two indices represent roughly eighty to ninety percent of 

U.S. equity market on market capitalization basis. On the contrary, the whole idea of 

active management is to form portfolios involving tactical bets by varying the degree 

of risk exposures, variety of assets, employing dynamic strategies, and stock picking 
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through extensive research to generate excess returns on risk-adjusted basis. As a 

result, these strategies provide liquidity to asset markets and possibly play their role 

in asset price formation process by eliminating arbitrage opportunities and forcing 

the markets towards equilibrium.  

Although, evidence shows that on average hedge funds’ return distribution is able 

to generate statistically significant alpha; at the same time it is probable for hedge 

funds to generating large adverse losses. Earlier research presents evidence that when 

many different hedge funds try to explore similar arbitrage opportunities employing 

similar strategies, hedge funds’ return correlation increases causing hedge funds 

having similar strategies to report similar returns i.e. gains or losses at the same time. 

Similarly, vast adverse shocks to market liquidity or hedge fund funding liquidity or 

both may also cause hedge funds to suffer hefty losses. If most hedge funds are 

highly leveraged with illiquid assets or lower quality assets i.e. assets in distress or 

assets that are difficult to sell quickly, hedge funds losses may amplify causing other 

networked institutions and funds to catch in fire. However, how deeply could hedge 

funds impact the underlying securities markets i.e. the systemic risk of hedge funds, 

depends on the size of the underlying securities markets and how large is the position 

or exposure of hedge funds in the underlying markets. The debate over the definition 

of systemic risk and asset return predictability is ongoing. We also discuss the 

literature on systemic risk and asset return predictability to give the reader an 

overview of the subject matter and present different points of views before 

discussing the approaches used in this study.  

2.1 Hedge Funds   

Hedge funds are privately managed funds that focus on absolute returns, performing 

similar economic function as other asset management services; except, they have 

unique set of characteristics including fees structure, contractual features, legal 

environment, and most importantly the strategies that distinguish them from other 

fund management services like mutual funds, income funds etc. While the most 

common practice in the passive management industry is to charge management fees 

only to cover the cost of managing funds on behalf of investors, hedge funds, 

claiming to be actively managed funds, typically; charge two percent management 

fees to cover cost of managing funds and twenty percent incentive or performance 
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based fees for generating significant alpha (Fung and Hsieh 1999). Alpha is referred 

to as abnormal return or excess returns on risk adjusted basis (See Jensen 1968). The 

market models like Capital Asset Pricing Model (CAPM) or Fama-French three 

factor model or Fung-Hsieh seven factor models try to explain cross sectional 

variation of average returns of portfolios (See Fama and French 1993, Fung and 

Hsieh 2004, Sharpe 1964, Lintner 1965). Alpha is the intercept term of these models 

which is statistically significant if the model is unable to explain the cross sectional 

variation of returns. Fung and Hsieh (2001) argue that complex and dynamic trading 

activities deployed by hedge funds and option like returns with no apparent 

systematic risk result in non-linear returns; a feature which linear factor models of 

investment styles using standard asset benchmarks are not designed to capture. This 

may make investors to incorrectly infer that there are no systematic risks among 

hedge funds. In other words, the empirical evidence of positive and statistically 

significant alpha may be inconclusive, and we may require a better model before 

jumping to conclusion of positive and significant alpha. Even the more sophisticated 

Fung and Hsieh seven factor model is able to explain only eighty percent of cross 

sectional variation in average returns of hedge funds. Empirical evidence suggests 

hedge funds’ alpha is positive and statistically significant implying either hedge 

funds are able to generate alpha or the models may be missing a risk factor (See 

Sadka 2009). Commonly, the performance based fees comes with hurdle rate and 

high watermark clauses. Fund managers can only charge incentives fees if the 

performance of the fund crosses the hurdle rate which is a predetermined target rate 

and incentive fees apply only to the excess rate (above hurdle rate); for example, if 

hurdle rate is five percent and fund generates six percent then incentive fees will 

apply to one percent excess return only. In case of high watermark, incentive fees 

apply only if the fund’s net asset value (NAV) is above the NAV in the previous 

periods. For example, if the NAV is 120 in first period, 110 in the second period, and 

120 in the third period then no incentive fees should be charged (See Stulz 2007). 

One important thing to notice is the measure of performance. In order to maintain the 

secrecy, hedge funds do not disclose their positions publically and report to database 

vendors voluntarily. The way different hedge funds measure the performance and 

calculate returns varies from fund to fund, causing problems in performance 

evaluation.  
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Some of the interesting and unique to hedge funds contractual features are 

withdrawal or redemption fees, share restrictions, lock-up periods and notice periods. 

It is argued that these features allow hedge fund managers not only to better manage 

the fund, but also to be flexible and deploy the complex strategies for which they are 

known. Withdrawal or redemption fees is charged only in the case investors 

withdraw their funds. It is only charged during a specified period of time following 

the date of investment or when investors desire to withdraw a specific portion of the 

investment which is higher than the predetermined limit. The main idea behind this 

kind of contractual term is may be to encourage long-term investment commitment 

and penalize short term investments, in order to better implement complex, illiquid 

and long-term strategies (See Stulz 2007). Besides imposing redemption fees on 

withdrawing investment from the fund, some hedge funds, in order to ensure the 

availability of funds, set rules such as share restrictions, lock-up periods and advance 

notice periods. Share restrictions rule restricts the ability of investors to withdraw the 

funds for some period of time or allows them to withdraw only during a specific time 

period; for instance, at the end of each quarter. Lock-up periods demand a 

commitment to keep the investment in the fund for a specific period of time. 

Meanwhile, the advance notice period’s term may function as an early warning 

system for the fund manager, as the investors are required to submit advance notices 

prior to requesting their funds back. Usually, a typical hedge fund imposes one year 

lock-up period and 30 days advance notice period with quarterly redemptions over its 

investors. Agarwal, Daniel, and Naik (2009) document the cross-sectional 

performance difference among hedge funds. They show that hedge funds having 

higher managerial incentives, stricter share restrictions and other constraints, on 

average, report superior performance than their peers on risk-adjusted basis. 

Joenväärä and Tolonen (2008) argue that funds impose lock-up periods when they 

intent to invest in riskier assets, while they use longer-advance notice periods to 

manage illiquid investments.  

Most passively managed funds like mutual funds, for example, are highly 

regulated because they deal with general public make stakes very high. Public 

regulatory authorities scrutinize their activities and require public disclosures and 

fillings to ensure their activities are in-line to public and investors’ interests. On the 

contrary, hedge funds are slightly regulated as they deal with high-net worth 
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individuals; typically, a high-net worth individual is an investor with net-worth of 

approximately US $ 1 million, and institutional clients. Because hedge funds are 

faintly regulated and their disclosure and fillings requirements are fewer than other 

funds, little is known about the risk in hedge fund strategies. Periodic collapses like 

LTCM and Amaranth; and ponzi schemes like Madoff fund have heightened 

concerns by regulators regarding the market impact of their reported speculative 

activities especially during major market events (see Fung and Hsieh 2001, Dowd 

1999, and Till 2007). In 2010, new regulations were passed in United States and 

European Union to impose new and improved regulatory requirements for hedge 

funds. In July 2010, the Dodd-Frank Wall Street Reform Act was passed in United 

States which requires hedge fund advisors to register with Security Exchange 

Commission (SEC) provided they should have US$ 150 million in assets. All U.S. 

based funds having more than 14 clients, assets under management greater than US$ 

25 million and lock-up period of less than two years, also all offshore funds with at 

least 14 U.S. based investors are required to file with SEC. In November 2010, 

Alternative Investment Fund Managers Directive was passed in European Union to 

impose greater monitoring and control over alternative investment fund managers, 

operating in European Union, by regulatory authorities. 

  In general, hedge funds are classified by data vendors or by hedge fund managers 

into hedge fund styles based on the strategies they employ; because strategies are one 

of the important aspects of hedge funds and essential in understanding the 

performance, impact, and risks of hedge funds. In the HFR database, the reported 

funds are grouped into following strategies namely Commodity Trading Advisor 

(CTA), Emerging Markets, Long/Short Equity, Equity Market Neutral, Event 

Driven, Fixed Income, Relative Value, Global Macro, Multi-Strategy, Sector, Short 

Bias and Fund of Funds (FoF). 

Commodity Trading Advisor is also referred to as Managed Futures Fund. As the 

name suggests, they invest, in general, in futures contracts largely following 

directional strategies which are based on observing market movements and trends. 

They are quite similar to Macro funds in relation to investing in liquid instruments; 

however, they employ computer models using quantitative signals and high 

frequency data. Emerging Markets funds invest in equities, bonds and other assets 

available for investment across emerging markets i.e. developing regions or 
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countries. By investing in emerging markets, they take on much greater risk but with 

prospect of higher returns. Due to their nature of investment strategy, they are 

exposed to political risk, exchange rate volatility, and other risks corresponding to 

emerging markets. Long/Short Equity funds invest in equities by taking long 

positions in equities that are supposed to increase in value and shorting equities that 

are expected to decline in value while reducing their exposure to systematic risk in 

the process. Some of these funds fully hedge their risk exposures while others 

partially hedge their risk exposures. Equity Market Neutral funds are one of the sub-

categories of Long/Short Equity. Usually, they fully hedge their risk exposures and 

use high frequency data and computer models to deploy trading strategies. Event 

Driven funds take advantage of corporate life cycles of firms that is by investing in 

securities when firms undergo structural changes such as mergers and acquisitions, 

bankruptcy reorganizations, recapitalizations, spin-offs, and share buybacks etc. For 

example, in merger arbitrage strategy, these funds generally take long position in 

equities of firm being acquired and take short position in equities of the acquiring 

firm. Fixed Income funds invest in fixed income securities aiming to exploit 

arbitrage opportunities and price inefficiencies. They invest in wide variety of 

securities such as bonds, asset-backed securities etc. Relative Value funds bet on the 

spread between prices of two related securities whether equities or fixed income. 

Usually, it involves pairs trading where two related securities are identified. As 

securities are related i.e. their fundamental values are assumed to be same, these 

funds long low price securities and short high price securities. They place their bets 

expecting that prices of related securities will converge over time. Global Macro 

funds generally focus on global economic indicators. They concentrate on major 

changes like change of government or governments’ policies that ultimately affects 

the whole macroeconomic and financial system of the country. With their extensive 

research and information systems, they rely on forecasts of macroeconomic 

systematic risk factors taking into account the major events to form investment 

strategies. They often take large positions in financial derivatives on leverage basis 

mostly for hedging purposes. They try to achieve their objective of higher returns by 

posing a more flexible attitude towards systematic risk factors with global 

diversification. Multi-Strategy funds employ a mix of various strategies such as 

convertible bond arbitrage, equity long/short, statistical arbitrage and merger 

arbitrage as part of their strategy. The advantages they gain by not focusing on a 
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single strategy are better diversification, and reduced volatility exposure resulting in 

smoother returns relative to other hedge fund styles. Sector funds focus on specific 

sectors or industries of the economy. They take into consideration many different 

variables and indicators such as size of the sector, rate of growth, regulatory 

environment, competitive dynamics and major and minor players of the industry to 

assess the potential of each sector. Short Bias strategy combines both the short and 

long positions in securities with net short exposure to the market. This dedicated net 

short strategy tries to capture profits when the probability of bear markets is higher. 

Their investments are biased to the short side. Fund of Funds or funds of hedge funds 

are investments in other hedge funds. They provide investors an alternative way of 

investing into hedge funds. Rather than investing in single hedge funds, investors 

choose kind of portfolio of hedge funds aiming at much broader diversification. 

Fung and Hsieh (1999) argue that hedge funds classified under different 

categories have low correlation to each other and to standard market indices like 

S&P 500 composite index; it implies that different risk may be associated with 

different investment strategy. In other words, hedge fund performance may be driven 

by how they trade i.e. investment strategies they employ, and not by the markets or 

securities they trade. Next section discusses whether hedge funds are exposed to risk 

factors and whether they generate a material impact on underlying asset markets. 

2.2 Hedge Funds’ risk exposure and their impact on asset markets 

Theory of finance suggests that asset prices are influenced by economic news; theory 

has not been able to identify which variables are likely to influence all assets. 

Macroeconomic risk factors such as inflation, short term and long term interest rates, 

liquidity, term spread, default spread, unemployment, economic growth, and asset 

specific risk factors such as dividend yield, lagged returns, and many others may put 

forth impact on the prices of risky assets. The CAPM assumes that all 

macroeconomic risk factors can be aggregated as systematic risk, while the micro 

level risk factors or asset specific risk is insignificant as it can be diversified away 

(Sharpe 1964). Bali, Brown and Caglayan (2011) argue that the potential links 

between macroeconomic fundamentals and returns of risky assets suggest that the 

prices of stocks, bonds, currencies and their derivatives are related to the movements 

in macroeconomic fundamentals. Taking into account that hedge funds invest in 
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underlying security markets which are influenced by macroeconomic fundamentals, 

once could argue that the hedge funds may be exposed to macroeconomic risk 

factors. If we assume for a while that macroeconomic risk factors do exert significant 

influence over security markets then it may be the case that hedge funds that trade in 

the underlying securities markets may also be exposed to systematic risk factor. 

However, we have already discussed that hedge funds’ risk exposure may be driven 

by the strategies they employ i.e. some funds may be exposed to systematic risk 

factor while others may be not; depending on the underlying strategies. The 

important question here is to see if and when hedge funds are exposed to systematic 

risk factor, are they able to exert material influence on underlying asset markets. In 

other words, do they cause contagion or amplify the impact of systematic risk factor 

on asset markets.  

In order to explain the cross-sectional variation of average returns of hedge funds, 

many studies have been conducted by scholars. Various models including the 

standard CAPM model, Fama-French three factor model, and Fung-Hsieh seven 

factors model are used for this purpose. Two important points are observed from 

these studies. First, on average, all of these models are unable to fully explain the 

cross-sectional variation of average returns i.e. alpha is found to be statistically 

significant. Second, the risk factors used in these models are statistically significant 

implying that hedge fund return distribution is significantly exposed to systematic 

risk, proxied by indexes of equity, bond and option returns (Agarwal and Naik 2004, 

Fung and Hsieh 1997a, 2001, 2004). Also, Patton (2009) and Bali, Brown and 

Caglayan (2011) report similar evidence that hedge fund returns are exposed to 

market factors. They argue that since hedge funds employ different trading strategies 

and styles, it is expected to see varying degrees of exposure to risk factors by 

different hedge fund investment styles. Even within each hedge fund investment 

style, one may also see varying degrees of exposures to the same risk factor at 

different times, as hedge fund managers adjust their beta exposures dynamically in 

response to changing market conditions. Evidence is documented that a significant 

and positive link between downside risk i.e. tail risk or the left tail of the distribution, 

and the cross-section of hedge fund returns exists. In other words, tail risk is able to 

predict future hedge fund returns (See Bali, Gokcan, and Liang 2007, Liang and Park 

2007). Bali, Brown and Caglayan (2012) find that hedge funds following directional 
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dynamic trading strategies (funds that bet on the direction of market prices of 

securities) correctly adjust their aggregate exposure to changes in factors, and hence; 

a positive and stronger link exists between their systematic risk and future returns. 

However, the cross-sectional relation between systematic risk and future returns is 

insignificant for the funds following non-directional strategies, such as equity market 

neutral, fixed income arbitrage, and convertible arbitrage. Fung and Hsieh (1997, 

2001); Agarwal and Naik (2004); and Fung, Hsieh, Naik and Ramadorai (2008) 

argue that significant hedge fund tail risk exposure is the result of dynamic trading 

and arbitrage strategies implemented by hedge funds. In the light of these arguments 

and documented evidence, it is worth to notice that hedge funds riskiness comes not 

from the asset markets they trade in but from the strategies they employ and these 

risk exposures are statistically significant and vary over time and across fund styles, 

also; the tail risk of the return distribution is able to explain hedge fund returns. 

It is interesting to discuss how a risk averse investor forms expectations of 

required returns over its investments in risky assets. In general, we assume that risk 

averse investor requires higher premia for holding risky investments. Bali (2008) 

notes that risk premia on risky assets co-vary negatively with current economic 

activity which means that investors require higher expected returns in recessions and 

lower expected returns in booms if they want to hold on risky financial securities. It 

gives an impression that may be; during recessions, risky securities become more 

risky or sensitivities to risk factors increase. Bali, Brown, and Caglayan (2011) report 

two very important findings regarding hedge funds. First, hedge funds with higher 

exposure to default risk premium in the past month generate higher returns in the 

following month, and second, hedge funds with lower exposure to inflation in the 

past month generate higher returns in the following month. As we know, default 

spread is higher in recession; therefore, hedge funds with higher exposure to default 

premium are expected to generate higher returns.  

Some of the important arguments, often cited, in favor of hedge fund activities are 

that hedge funds are major liquidity providers and they play an important role in 

security price formation process by engaging in arbitrage activities which corrects 

mispricing of securities and brings the market in equilibrium. Cao, Chen, Liang and 

Lo (2012) suggest that hedge funds take advantage of mispricing and arbitrage 

opportunities. These activities rectify security prices, leading to equity returns that 
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are more in line with the efficient frontier, thereby, aiding in the security price 

formation process. A key determinant of hedge fund risk is the degree of similarity 

between the trading strategies of different funds. In other words, funds employing 

similar strategies will likely report similar gains and losses. Adrian (2007) proposes 

correlation of hedge fund returns as the measure of similarity between their 

strategies. In the 1990s, an increase in the co-movement of dollar returns was the 

leading cause of rising correlation; however, a decline in overall volatility explains 

the recent rise in correlation. While the funds are major liquidity providers in normal 

times; in times of market stress, they may not only be affected by liquidity shocks 

but may also amplify its effects on asset markets as well. Earlier, we see the LTCM 

and Amaranth cases, where deteriorating market conditions increased liquidity needs 

of these funds and caused their counterparties to face the consequences too.  

In order to understand the interaction between hedge fund returns and their 

exposure to liquidity risk factor, Kruttli, Patton, and Ramadorai (2013) construct a 

market model in which the hedge fund begins with an endowment of illiquid assets 

and cash, and makes returns by providing liquidity to absorb buying and selling 

pressure from noise traders. The hedge fund thus acts as a quasi-market maker for the 

risky asset. Due to withdrawing pressures from investors an illiquid hedge fund is 

reluctant to purchase the risky asset and eager to sell it. They evaluate the 

comparative statistics in the model by varying the starting endowment of illiquid 

assets held by the hedge fund. Their findings suggest that liquidity does impact the 

expected returns. In other words, the higher the measure of illiquidity of the hedge 

fund’s portfolio, the higher are expected asset returns. Getmansky, Lo, and Makarov 

(2004) clearly identify that hedge funds holding the most illiquid investments are 

likely to exhibit persistent returns, and propose that the extent of illiquidity for any 

given fund at a point in time can be ascertained by the autocorrelation of its returns. 

Kruttli, Patton and Ramadorai (2013) construct a simple measure of the aggregate 

illiquidity of hedge fund portfolios using autocorrelations and show that it has strong 

in-and-out of sample forecasting power for 72 portfolios which implies that like 

other risk factors liquidity risk factor is also able to explain and forecast hedge fund 

returns. They also show a connection between the activities of hedge funds to returns 

in underlying asset market by providing evidence that hedge funds have an 

important, measurable impact on expected returns. They did it so by constructing a 
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simple measure of hedge fund aggregate ability to provide liquidity to asset markets, 

and show that this measure has strong predictive power for a wide range of assets 

spanning three broad categories, international equities, corporate bonds, and 

currencies. 

Hedge funds’ exposure to systematic risk factors especially to liquidity shocks 

either direct liquidity shock to hedge funds only or general liquidity shock to entire 

financial system, may cause some hedge funds to face adverse losses; however, these 

losses may not necessarily confine to hedge funds only. As hedge funds’ tail risk is 

not diversifiable, these losses could generate widespread material impact. The 

periodic collapse of major hedge funds such as Amaranth and LTCM have 

perpetuated these concerns, because of the perception that such collapses could 

impact the underlying asset markets in which these funds are invested. While the 

global hedge fund industry has only around US $1.5 trillion of assets under 

management, hedge fund’s substantial leverage and the high levels of trading volume 

that they generate in underlying asset markets mean that their impact may well be 

disproportionately large (Kruttli, Patton and Ramadorai 2013). Boyson, Stahel and 

Stulz (2010) define contagion as correlation over and above that expected from 

economic fundamentals. They find strong evidence of worst return contagion across 

hedge fund style for 1990 to 2008. Large adverse shocks to asset and hedge fund 

liquidity strongly increase the probability of contagion. Brown, Gregoriou and 

Pascalau (2012) present results to show that the tail risk exposure in hedge funds 

might not be diversifiable which suggests that not only tail risk could explain hedge 

fund returns but also it increases the likely hood of adverse losses. A higher un-

diversifiable tail risk does not mean higher expected losses; it means how much the 

fund can lose in a single time period given the confidence level and un-

diversification means that the probability of diversification is very narrow. 

Whether hedge funds as an asset class put forth a material impact on underling 

asset markets is inconclusive, as mixed arguments and evidences have been 

documented. Eichengreen et al (1998), argue that it is questionable for hedge funds 

to manipulate a market or cause herding among other investors or participants. They 

further argue that hedge funds as a group has only US$ 100-200 billion of capital 

among which the largest fund had US$ 10 billion, therefore, it is hard to believe that 

hedge funds could overpower the larger market having other larger traders like 
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market makers and trading desks of big investment banks and firms. Probably, the 

most comprehensive work in this regard is of Fung and Hsieh (2000). They 

document several occurrences in which hedge fund activities are prominent and 

probably exerted market impact. These episodes include the European Rate 

Mechanism (ERM) Crisis in 1992, the global bond market rally in 1993 and the 1994 

bond market turbulence. During the ERM crisis, high-yield currencies were expected 

to follow convergence path towards European Monetary Union (EMU) and realign 

their currencies. Large Global/Macro funds had US$ 11.7 billion short positions on 

British Pound. In April 1992, the daily turnover of the foreign exchange market was 

US$ 880 trillion of which share of British Pound was 7 percent i.e. roughly US$ 62 

billion while the official reserves of United Kingdom were around US$ 40 billion in 

1992. Around 80 percent of the foreign exchange transactions are interdealer trades 

which involve reshuffling of positions across dealers. In essence, retail trades in 

British pounds were around US$ 12.4 billion per day. Compared to this, the US$ 

11.7 billion short positions by hedge funds might have a substantial market impact; 

compared to official reserve the position was around 25 percent. During the global 

bond rally of 1993, when the global interest rates were declining, hedge funds were 

controlling around 1 to 2 percent of the outstanding European government bonds. 

However, not all bonds are traded in the market as generally long term bonds are 

held by domestic and international institutional investors. Using the bond futures 

contracts as proxy for liquid bonds, the range of open interest of the European Bond 

markets was between US$ 50 to 60 billion from quarter to quarter of 1993. Hence, 

hedge funds exposure to bond market was approximately 100 percent. Hedge funds 

continued making profits until February 1994 when the Federal Reserve increased 

interest rates. 

They also document other occurrences in which it is unlikely for hedge funds to 

have exerted influence on markets. These include the stock market crash in 1987, the 

Mexican Peso Crisis of 1994, and the Asian Currency Crisis of 1997. During the 

1987 stock market crash, the collective long positions in equities by hedge funds that 

faced losses were around US$ 3.9 billion which was less than 0.2 percent of the 

market value of US equities. On the contrary, funds that gained, assuming all of them 

had short positions, had US$ 0.9 billion positions. This evidence suggests hedge 

funds were not in a position to impact the bigger market. In 1994, Mexican Peso 
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devalued by more than 40 percent. In the HFR (Hedge Fund Research) database, 

only 18 hedge funds managing US$ 1.8 billion had investments in Latin America. 

Their average returns were -3.6 percent to -6.3 percent during the Mexican Peso 

devaluation period. Most of the other funds specializing in emerging markets had 

investments in dollar denominated bonds and currency positions purely for hedging 

purpose rather than speculative bets as evident from reported losses. By the end of 

1997, most Asian currencies including Thai Baht, Malaysia Ringgit, Indonesian 

Rupee, and Korean Won devalued between 44 to 56 percent. The largest hedge fund 

Quantum fund’s total assets were around US$ 5 billion in June 1997. In order to have 

a return of 11 percent, it needed US$ 3 billion short position on Thai Baht which is 

unlikely. On the other hand, Fung and Hsieh (2000) discuss that the US equity 

market had large gains during the second half of 1997. They run regression returns of 

28 large funds against S&P 500 index and the Asian currencies. In all cases, the S&P 

500 index coefficient was statistically significant while the Asian currencies were 

most of the times insignificant. They conclude that the study could not reveal 

significant strong evidence that hedge funds had material impact on the Asian 

currency markets. Collectively, no clear evidence has been documented where hedge 

funds were found guilty of manipulating the markets causing security prices to move 

away from their economic fundamental values. Based on the evidence collected, 

Fung and Hsieh (2000) argue that these episodes indicate that it is the strategy, not 

the players that can cause market disruptions. However, because many large hedge 

funds employ opportunistic trading strategies on leverage basis, hedge fund activities 

may serve as a tool to indicate market turmoil. In the following section, we discuss 

literature on systemic risk’s definition and measurement methods applied by 

practitioners and difference between systemic risk and systematic risk.  

2.3 Systemic Risk 

One of the most important challenges regarding systemic risk is how to define it, as 

no unanimous definition exists. Since policymakers, regulators, academics, and 

practitioners have yet to reach a consensus on how to define systemic risk; it is not 

possible for practitioners to use one single measure of systemic risk. One definition 

of systemic risk is “any set of circumstances that threatens the stability of or public 

confidence in the financial system” (Billio et al 2010). The European Central Bank 

(ECB) (2010) defines systemic risk as “a risk of financial instability so widespread 
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that impairs the functioning of financial system to the point where economic growth 

and welfare suffer materially”. Others have focused on more specific mechanisms, 

including correlated exposures (Acharya et al 2010) and contagion (Moussa 2011) 

and many others. This partial listing of possible definitions suggests that more than 

one risk measure will be needed to capture the complex and adaptive nature of the 

financial system. Because systemic risk is not yet fully understood, measurement is 

obviously challenging with many competing and sometimes contradictory definitions 

of threats to financial stability. The relative infrequency with which systemic shocks 

occur, make it all the more challenging to develop useful empirical and statistical 

intuition for financial crisis (See Bisias et al 2012). Systemic risk is different from 

systematic risk which is also called un-diversifiable risk or market risk. It is the risk 

that is embedded to the whole market and affects the whole market not just a 

particular security or industry (See Merton 1964). 

Some of the most common measures used to define and compute systemic risk by 

practitioners includes Expected Shortfall (ES) and Value at Risk (VaR). Acharya et al 

(2010) present a simple model of systemic risk which is derived from two basic 

measures of risk commonly used VaR and ES. They argue that each financial 

institution’s contribution to systemic risk can be measured as its systemic expected 

shortfall. VaR has become the standard measure of market risk used by financial 

institutions and their regulators. VaR is simply a particular quantile of future 

portfolio values, conditional on current information. Let {yt}
T

t=1 denote the time 

series of portfolio returns and T denote the sample size. We want to find VaRt such 

that Pr[yt < -VaRt|Ωt] = θ, where Ωt denotes the information set available at time t 

(Engle and Manganelli (2004), and Ruey Tsay 2012:287-289). These risk measures 

seek to measure the potential loss incurred by the firm as a whole in an extreme 

event. Specifically, VaR is the most that a firm loses with confidence 1-α, that is 

Pr(yt < -VaRα|Ωt) = θ. The parameter θ is typically taken to be 1% or 5%. Example, 

with α=5%, VaR is the most that the firm loses with 95% confidence. The Expected 

Shortfall (ES) is the expected loss conditional on the loss being greater than the VaR: 

ESα = -E[R|R≤ - VaRα] 
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The distribution of the portfolio returns is estimated using portfolio models such as 

historical quantiles (Engle and Manganelli 2004) under the assumption that any 

return in a particular period is equally likely. 

Much of the research to understand systemic risk and its impact on the financial 

system has been done in the banking sector of the financial system. Kashyap, Berner 

and Goodhart (2011) and Korinek (2011) argue that when individual banks in the 

financial services industry engage in fire sales of financial assets that is sale of 

financial assets in panic that prices of securities would further deteriorate regarding 

the positions held by institutions, they trigger a chain reaction which results in 

reduced liquidity in the whole financial market; thus, causes a systemic crisis. 

DeBandt and Hartmann (2002) argue that micro level systemic risk measures 

determine the contribution of each bank to overall systemic risk, which is important 

because systemic risk exposure may lead to real macroeconomic declines. Linda, 

Bali, and Tang (2012) argue that systemic risk taking in the banking system as a 

whole will have detrimental real macroeconomic effects. They develop new macro 

measure of systemic risk, CATFIN, which complements micro level systemic risk 

measures focusing on direct interbank connections, because systemic risk can emerge 

through general economic factors that cause financial markets to freeze up and or 

banks to substantially reduce the supply of credit. Similar logic can be drawn for 

hedge funds i.e. systemic risk in hedge funds may also cause financial markets to 

freeze up. Systemic risk could plausibly bubble up from wide spread catastrophic 

risk among smaller, less directly interconnected banks with common risk factors (See 

Linda, Bali, and Tang 2012). Financial contagion extends through risk and illiquidity 

in the financial sector (Longstaff 2010); thereby, creating systemic risk. Thus, 

regulators require a systemic risk measure that determines the macroeconomic 

implications of aggregate risk taking in the financial system (Linda et al 2012). 

Following section discusses paradigm shifts from efficient market hypothesis and 

apparent various anomalies challenging market efficiency to the latest literature and 

new facts on asset return predictability.  

2.4 Asset return predictability 

The big question whether asset returns are predictable is under debate since decades 

now. Once researchers focus on market efficiency to address this question and 
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believed that asset returns were not predictable. However, challenging anomalies 

were discovered that changed the course of the research; and new methods and 

models were developed to conduct further research in this direction. Finally, now we 

have documented sufficient evidence to clearly identify and address the question of 

asset return predictability. The efficient market hypothesis (EMH) proposes that 

assets are priced at fundamental value levels because markets already contain all the 

information about the fundamentals of assets and the market for these assets where 

prices are discovered are highly competitive like all other industries; therefore, one 

should not expect to make unreasonably higher profits as there are no free lunches. 

The only way one could earn a higher return is to take on more risk i.e. one should 

invest more in risky assets to earn additional return which implies that markets are 

competitive and generating alpha is not possible (See Fama 1970, 1991). For a while, 

the capital asset pricing model (CAPM) seems to be a good model in explaining 

returns across asset classes. However, different anomalies appear to be challenging. 

According to DeBondt and Thaler (1985), stocks having lower long term past return 

are likely to have higher future returns or reversal in long term returns is likely in 

future. In other words, with sufficient historical data, one can observe the reversal 

pattern in stock returns and make predictions about future stock returns. The 

momentum anomaly was discovered by Jagadeesh and Titman (1993). They find 

continuation pattern in short term returns i.e. stocks with higher returns in the 

previous twelve months seem to continue generating higher returns in the future as 

well. Many other researchers show that firm specific characteristics including firm 

size, its book-to-market equity, earnings-to-price ratio, cash-flow-to-price ratio and 

past sales growth could be related to a firm’s average stock return (See Banz 1981, 

Basu 1983, Rosenberg, Ried and Canstein 1985, and Lakonishok, Shleifer and 

Vishny 1994). 

To address these anomalies, Fama and French (1993, 1996) propose a multifactor 

model with three factors including a market return factor (a broad market index like 

S&P 500 composite index used as proxy for the market factor), the return of small 

less big stocks (SMB) factor (return on portfolio of small stocks minus return on 

portfolio of big stocks, where small and big stock portfolios are formed on market 

capitalization basis), and the return of stocks having high-book-to-market ratio less 

return of stocks having low-book-to-market ratio (HML) factor. They show that by 
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varying the loadings or betas on the latter two factors, much of the variation in 

average stock returns can be explained in the twenty five portfolios they formed 

based on size and book to market values. With the emergence of multifactor models, 

most of the returns and anomalies are being re-examined and researchers find that 

most of variation in average returns is explainable. Fama and French (1996) argue 

that most of these anomalies are related to each other and their three factor model 

could explain most of the variation in average returns. 

In contrast to the old fact that said that neither bond nor stock returns are 

predictable, now researchers have recognized that both stock and bond returns are 

significantly predictable especially at longer horizons. For example, much of average 

stock return variation is predictable by some variables including dividend-price ratio 

and the term premium. Following equations show return predictability at time t+1 

and t+k i.e. at longer horizon where dividend-price ratio is used as predictor. 

        
  

  
       

        
  

  
       

The reason behind this new perspective of stock and bond return predictability is our 

understanding of behavior of returns about individual securities as well as about the 

markets. We now know that returns of assets do vary over time which makes them 

somewhat predictable. Most of the returns are predictable at longer horizons which 

gives an impression that they might be associated with business cycles and financial 

distress. The fact that some stocks offer higher returns while others offer lower 

returns is rather puzzling, however, multifactor models helped us to understand why 

this is so. We can categorize stocks as being pro-cyclical and counter-cyclical. By 

pro-cyclical stocks we mean stocks that tend to perform well in good times but 

poorly in bad times. Therefore, prices of these stocks must fall or they must offer a 

higher average return in order to get investors to hold them. On the other hand, 

counter-cyclical stocks are those that do well in recessions, thus, behaving as 

insurance and should have higher prices and lower average returns (See Cochrane 

1999, Shiller 1981). Merton (1971) argue that if investors want to have a portfolio 

that performs well when there is bad news about future market returns then they must 
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give up some average returns like having an insurance plan. Cochrane (1999) discuss 

the relationship between return forecast and business cycle. He argues that return 

forecasts are higher at the bottom of a business cycle and lower at the top of a 

business cycle. Also, he shows that slow moving forecasting variables have greater 

predictability over a long horizon with rising R
2
 (which is considered a measure of 

goodness of fit or how much of the variation in average returns is explained by the 

model under question). When we expect returns to rise, future dividends or other 

cash flows are discounted at a higher rate which drives the prices of assets down. He 

shows that dividend-price ratios do not seem to forecast dividend growth and hence, 

they forecast returns. 

Most of the empirical studies regarding asset return predictability are under 

criticism for two main reasons. First, they are based on smaller data sets, and second, 

non-robust econometric methods are employed. Hjalmarsson (2010) takes on a large 

global data set of stocks in order to provide the most comprehensive picture of the 

global stock return predictability to this date. Results are drawn by employing panel 

data for pooled forecasting regressions which is unbiased as long as no fixed effects 

are included. The empirical findings regarding developed markets indicate that the 

short interest rate and the term spread are fairly robust predictors of stock returns. 

However, other predictors considered in this research including earnings-to-price and 

dividend-to-price ratios show no significant evidence of predictability. In order to 

analyze whether regressions at longer horizons have equal or more power advantages 

over standard one period regression Cochrane (2008) reproduces the results of asset 

return predictability. His findings indicate that there are strong power advantages to 

long horizons regressions. Also, he finds that when simple dividend yield is used as a 

predictor in regressions, it does not provide strong evidence to forecast returns. 

Furthermore, he argues that if we really want to forecast returns then we should use 

additional variables. The criteria for selecting variables and specifications for 

regression analysis is that the variables should reflect repurchases, dividend 

smoothing, and possible changes in dividend payment behavior.     

It is now a well established and acceptable thought that the variation among 

expected cash flow growth, expected future risk free rates, or risk premia causes 

price-to-dividend ratio or dividend yield to vary over time. Hence, it is now 

commonly accepted that the aggregate dividend yield strongly predicts excess returns 
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and the predictability is stronger at longer horizons (See Campbell 1991, Cochrane 

1992). Andrew and Bekaert (2006) re-examine the predictive power of dividend 

yields for forecasting average excess returns, cash flows and interest rates. 

Interestingly, they find that contrasting to the commonly accepted idea; dividend 

yields are not statistically significant at predicting average excess returns at longer 

horizons; however, predictability of dividend yields seem to be stronger only at 

shorter horizons. The short term rate reveals similar results which imply that 

predictability may be a short term phenomenon. The following section presents the 

contribution of this study to the existing literature and its distinctiveness that makes it 

one of the important studies on hedge funds and asset return predictability. 

2.5 Contribution of the study 

The distinctive contribution of this study is of two folds. First, we present a new 

measure of aggregate systemic risk (ASR) of hedge funds. Second, to the best of our 

knowledge for the first time ever, we use ASR of hedge funds to see whether ASR is 

able to predict statistically significant future asset returns. In other words, we provide 

a forecasting tool to predict asset returns. We estimate ASR of hedge funds from 

hedge funds’ return distributions using non-parametric quantile approach following 

Linda, Bali and Tang (2012). They propose aggregate systemic risk measure for 

banking sector. Afterwards, we run regressions where excess asset returns at time 

t+1 are regressed against ASR and other control variables at time t. These control 

variables include market risk factor (excess returns of S&P 500 composite index as 

market proxy), prior month’s return, dividend yield, interest rate yield, credit spread 

(return spread between Moody’s BAA corporate bonds and 10-year US treasuries), 

small cap premium (the return spread between Russell 2000 index and S&P 500 

index), book-to-market ratio, earnings per share, price-to-earnings ratio, and term 

spread (excess return of 10-year treasures). The reason is to see whether the 

coefficient of ASR in the regression is statistically significant. Moreover, this study 

also takes into consideration some common methods of robustness checks. We run 

regressions before and after adjusting for backfill bias. Backfill bias occurs when 

hedge funds start reporting to hedge fund databases after a short successful history 

i.e. once the fund starts generating profits and manager feels that the fund will 

continue the good performance in future as well then managers start reporting to the 

databases for marketing purposes. Fung and Hsieh (2000) argue that this practice 
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generates upward bias (the first 12 observations cause the mean of the returns to be 

higher) in returns and suggest that first 12 observations should be eliminated to 

correct for this bias. We adjust for this bias by eliminating first 12 observations. 

Further, we rank funds based on reported assets under management (AUM) into three 

groups. We eliminated the smallest group and re-estimate ASR and re-run 

regressions to forecast asset returns. Also, following Agarwal, Daniel and Naik 

(2009), we classify all hedge funds into four broad categories namely directional 

traders, security selection, relative value and multi-process; re-estimate ASR across 

each broad category and re-run regressions to forecast asset returns. The main 

purpose behind this is to see which type of hedge funds has stronger forecasting 

power, as each category of hedge funds employ different types of strategies; and 

their risk and return profile is based on the way they trade. Also, we perform sub 

sample analysis where we divide the data sample into three different time intervals. 

Re-estimate ASR over three different time intervals; re-run regressions to see how 

the ASR measure is changing over time; and does the forecasting ability changes 

from one time period to another, as earlier discussion shows that major economic 

events like LTCM crisis, ERM crisis, and other similar events may trigger a chain 

reaction causing the volatility of hedge funds to vary over time. Lastly, we run 

multiple periods-ahead regressions to assess long term forecasting ability of ASR. 

All of these methodologies and steps give this study its distinctiveness and 

importance in the hedge funds, asset return predictability and systemic risk 

literatures. 
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3. DATA AND METHODOLOGY 

 

This section, first, describes the stipulated characteristics of available hedge fund 

data set. Different hedge funds styles and strategies as reported by data vendor are 

discussed in detail to give the reader a thorough view of hedge fund data. As a 

typical hedge fund study is subject to data biases, next section discusses potential 

biases in the data under discussion. Different procedures are developed by 

researchers to correct data for biases. We discuss and apply these procedures to not 

only estimate and correct these biases in our data sample, but also to obtain robust 

results. Also, we describe the asset markets data such as bonds and ETFs which we 

use in forecasting regression model to answer the hypothetical question addressed in 

this study. Lastly, we present the applied methodology to conduct this study. The 

methodology part is divided in to two parts. In the first part, we explicate the 

statistical procedures and formulas to compute aggregate systemic risk measure of 

hedge funds. Afterwards, we explain regression analysis, and present our multi-factor 

forecasting model.  

3.1 Data description and availability 

We compute aggregate systemic risk of hedge funds by using monthly net of fees 

returns of live and defunct funds reported in Hedge Fund Research (HFR) database 

over the period of January 1994 to March 2013. This time period includes 

observations when markets were up and down, calm and turbulent, and major events 

such as LTCM crisis, ERM crisis, Asian currency crisis, and recent global financial 

crisis of 2008 happened. Hedge funds report to HFR database voluntarily or for 

marketing purposes only. The HFR database contains information about hedge 

funds’ name, inception date, assets under management (AUM), currency, net 

monthly returns which are calculated and reported by the fund managers, hedge 

funds investment styles or strategies which are in general reported by hedge funds or 

classified by data vendors and other information. Our initial hedge fund universe 

contains 11,504 funds including both alive and dead funds. Based on the applied 

methodology in this study, we require funds to have at least thirty six monthly 

observations to qualify for the purpose of estimating aggregate systemic risk. We 

compute aggregate systemic risk of hedge funds over a fixed thirty six months 
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moving window (See section 3.3 for the discussion of computation of aggregate 

systemic risk of hedge funds). Hence, we delete all funds having less than thirty six 

monthly observations which leave us with 8,046 funds of which 3,381 are alive funds 

and 4,665 funds are defunct funds. 

Agarwal, Daniel, and Naik (2009) classify hedge funds into four broad categories 

based on their strategies namely directional traders, relative value, security selection, 

and multi-process. As the name implies directional traders speculate the general 

direction of market prices of various asset classes including currencies, commodities, 

equities and bonds. They trade in both the futures and spot markets. They also 

include emerging markets, market timing, short selling and sector i.e. specializing in 

a specific sector or industry of the macro economy. Relative value strategies try to 

take advantage of price discrepancies between related securities with an aim to 

minimize market exposure. In general, they bet that the spread between the prices of 

two related securities will converge over time. Most common sub-strategies include 

equity market neutral, fixed income arbitrage, convertible arbitrage, and statistical 

arbitrage. Security selection involves taking long positions in securities that are 

expected to increase in value and taking short positions in securities that are expected 

to decline in value over time. Usually, managers rely on fundamental analysis or 

technical indicators to identify undervalued and overvalued securities. The sub-

strategies include equity hedge, equity non-hedge and short selling. Usually, they 

take positions in equity markets and reduce the systematic market risks in the 

process. Multi-process strategy involves employment of multiple strategies aiming to 

invest in opportunities created by significant transactional events. In general, these 

opportunities are created as part of the corporate life cycle of firms. These events 

include spin-offs, mergers and acquisitions, bankruptcy reorganizations, 

recapitalizations and share buy backs. 

Following Agarwal, Daniel and Naik (2009), we also classify hedge fund 

investment styles reported in HFR database into same four broad categories. In table 

1, we present descriptive statistics of hedge funds under each of these categories. 
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Table 1: Descriptive statistics of hedge funds by category 

 

In this table, all individual hedge funds from the HFR database are categorized into four broad categories. Under 

each broad category, we have number of individual hedge funds grouped into categories from the total universe 

along with annualized monthly mean return in percentage, annualized monthly standard deviation (St.dev) in 

percentage, assets under management (AUM) in billions of US dollars, and number of alive and dead funds. 

 

Category No. of Funds Mean (%) St.dev (%) AUM (in billions) Alive Dead 

Directional Traders 1,369 9.85 19.06 $227.77 582 787 

Multi-Process 673 10.03 2.89 $130.83 260 413 

Relative Value 1,147 9.22 2.66 $264.77 465 682 

Security Selection 3,310 10.47 3.02 $289.01 1,177 2,133 

 

From the total universe of hedge funds as in table1 (7,986 funds), approximately 

51.09 percent of all funds fall under Security Selection category, 21.48 percent are 

Directional Traders, 17.86 percent of funds follow Relative Value strategy, and 9.58 

percent are categorized under Multi-Process strategy.  The annualized mean monthly 

returns are quite high relative to average returns reported by major stock and passive 

indices which are in line with earlier literature. Based on mean and standard 

deviation statistics, we notice that directional traders probably have lowest Sharpe 

ratio (return per unit of risk) which implies that probably directional traders are more 

exposed to systematic risk factors or their strategies formed on predicting market 

movements increase funds’ volatility. Some of the sub-categories of directional 

traders include Emerging Markets funds and Short Bias. Usually, in turbulent 

markets, volatility and tail risk of these funds increase which may be the reason 

behind higher volatility of directional traders.   

Thereafter, in order to predict future asset returns using aggregate systemic risk of 

hedge funds, we draw on U.S. government constant maturity yields (CMY), 

international bonds and equity ETFs (Exchange Traded Funds) data. Both the U.S. 

government CMY and international bonds data return series are downloaded from 

DataStream and website of Federal Reserve starting from the period of January 1997 

to March 2013 (See Appendix A for descriptive statistics). The U.S. CMYs are based 

on closing bid-yields of actively-traded Treasury securities. CMYs are used as a 

reference for pricing debt securities issued by other entities such as corporations and 

institutions. In our data sample, we have one, two, three, five, seven, ten, twenty and 



39 

 

thirty years CMYs while the international bonds include two and ten years maturity 

bonds. An ETF is an equity security designed to track a broad index or portfolio or 

basket of securities like a passive index. Some of the advantages of an ETF are that it 

is highly liquid as ETFs are traded all day to provide constant liquidity to investors 

and their prices are close to net asset value. They are traded on major stock 

exchanges like a stock. In fact, investors can buy ETFs on margins, sell short and 

buy any number of ETFs they want, pretty much like a stock. Knowing these 

advantages and benefits of ETFs including liquidity, tracking a passive index, and 

diversification they provide to investors; we decide to use ETFs data as asset returns 

series in our multivariate regression analysis to predict future asset returns of these 

ETFs return series. Monthly total return indices (total return indices include 

reinvested dividends) of MSCI (Morgan Stanley Capital International) country ETFs, 

MSCI regional ETFs and ETFs on major world indices are downloaded from 

DataStream over the period of January 1997 to March 2013 to perform regression 

analysis (See Appendix A for descriptive statistics). The MSCI country and regional 

ETFs are developed by MSCI Inc. They are used by managers and academics for 

research and investment purposes besides serving as benchmarks in portfolio 

management services industry worldwide. The MSCI countries ETFs include twenty 

four countries that are said to be advanced economies by the International Monetary 

Fund (IMF) and twelve developing countries. The MSCI regional ETFs include 

developed and developing regions, all continents and regional markets. Finally, we 

use ETFs that track major stock indices worldwide. In the next section, we present 

potential data biases in hedge fund databases and the common practices to rectify 

these biases. 

3.2 Data biases 

In general, hedge fund studies are subject to some potential data biases. Earlier 

research work has highlighted the possible sources and importance of these data 

biases (See Fung and Hsieh 2000, 2009; Bali, Brown, and Caglayan 2011; Joenväärä, 

Kosowiski, and Tolonen 2013b). The first data bias in the hedge fund study is the 

survivorship bias. It originates when the returns of defunct funds or non-surviving 

hedge funds are excluded from the hedge fund database. In our study, we are using 

HFR database which includes both alive and dead funds over the period of January 

1994 to March 2013 with monthly observations. In our data sample, we require funds 
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to have at least thirty six monthly observations which reduce the number of funds 

from 11,504 to 8,046 of which 3,381 funds are live funds and 4,665 funds are 

defunct funds. In table I, out of 7,986 funds, we have 3,354 (42%) live funds and 

4,632 (58%) dead funds. We compute the survivorship bias following Bali, Brown, 

and Caglayan (2011). We take the difference between the annualized mean return of 

dead funds in the sample and the annualized mean return of all funds including alive 

and dead. We find that in our sample data, survivorship bias is around 0.35 percent 

per year. Fung and Hsieh (2009) argue that two other possible causes may also lead 

to survivorship biases which are, first, the migration of hedge funds from one 

database to another and second, merger of two or more databases. Hedge funds 

report to database vendors voluntarily. It is a common practice in the industry that 

when hedge funds stop reporting to specific database vendor, they are moved to 

defunct database which is treated as though the fund has been liquidated. However, 

in reality fund may not have liquidated rather simply start reporting to another 

database vendor. This practice raises the question if all the funds reported as dead 

funds in a particular database are actually dead funds at all. When two or more 

databases are merged, it creates a hidden survivorship bias as more surviving funds 

are added to the merged database. 

The second data bias corresponding to hedge fund studies is back-fill bias. When 

a hedge fund starts reporting to hedge fund database, its historical returns are 

automatically added retrospectively into the database which is referred to as 

backfilling. This practice is common among vendors and fund managers. Fung and 

Hsieh (2000) argue that this practice by hedge funds and data vendors may lead to 

data bias because only successful fund managers i.e. with good performance record 

will be likely to report to databases as per marketing strategy. On the contrary, funds 

that suffer losses since inception or immediately after inception, for example, will 

not have any incentive to report fund’s poor track record to databases. As a result, 

backfilling may generate an upward bias in returns of hedge funds; especially, during 

their early histories. On average, the time period between when the fund starts its 

operation and the time when the fund first starts reporting to a database is twelve 

months. Fung and Hsieh (2000), find back-fill bias in their data sample. In order to 

correct for it, they delete first twelve-month return history from each fund in their 

data sample. We calculate the average annual return of all hedge funds (both alive 
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and dead funds including all reported observations) to be around 9.42 percent per 

year. Next, we delete first twelve-month return observations of each individual funds 

(i.e. starting from thirteenth month); the average annual return drops by 

approximately 1 percent to 8.43 percent. In our analysis, first, we compute ASR of 

hedge funds using all fund return observations, and second, to avoid back-fill bias, 

we delete first twelve-month observations from each fund and re-estimate ASR (See 

section 4.1 for further discussion).  

Another potential data bias in hedge fund study is multi-period sampling bias. It is 

based on the idea that a typical investor requires at least 24 to 36 months track record 

before taking the decision to invest in the particular fund. Hence, common practice 

followed by hedge fund researchers is to eliminate hedge funds with short term 

return series i.e. funds having return series shorter than 24 or 36 monthly 

observations. Also, in order to run regressions, to estimate parameters and get 

conclusive results, it is vital to have at least 24 monthly observations in the data 

sample for each individual hedge fund. In our study, we require individual hedge 

funds to have at least 36 monthly observations in the data sample as we compute the 

aggregate systemic risk measure over a moving window of 36 months. This 

requirement, however, reduce the number of hedge funds in the data sample form the 

initial sample size of 11,504 funds to 8,046 funds. Common sense suggests that 

3,458 funds having less than 36 monthly return observations i.e. with shorter return 

histories may have liquidated or stopped reporting to the database for some other 

reason. Hence, vendors report them under defunct funds. If they were liquidated, 

most obvious cause may be bad performance leading to liquidation of the fund. 

There is a slight chance, however, that this elimination of 3,458 funds due to short 

return histories may introduce an upward survivorship bias in the sample as well. 

Therefore, we compare the annualized average return of hedge funds before and after 

the 36-month return history to estimate this bias. We find the difference between 

annualized average return of all funds and funds with at least 36 monthly 

observations is 2.32 percent. The fourth, and final, data bias in hedge fund study is 

originated when different databases are merged generating duplicate funds. As in this 

study, we are using only one hedge fund database, HFR (Hedge Fund Research), we 

eliminate the probability of same fund occurring twice in our computations and 



42 

 

analysis. Next, we present the applied methodology of this study where we discuss 

how we estimate the aggregate systemic risk measure of hedge funds. 

3.3 Aggregate Systemic Risk (ASR) measure 

The main research question addressed in this study is whether the aggregate systemic 

risk measure of hedge funds is statistically significant in predicting future asset 

returns. Earlier, in literature review (See section 2.3) section, we discuss that there is 

no consensus over a single definition of systemic risk. Different international 

organizations, and well known researchers and scholars have defined systemic risk in 

different ways. In this study, following Linda, Bali, and Tang (2012), we define 

systemic risk as VaR which seeks to measure the potential loss incurred by the fund 

as a whole in an extreme event. Specifically, VaR is the most that a fund loses with 

confidence 1-α, that is                   . In other words, the probability of 

loss with confidence 1-α and conditional on information set    at time t. In this 

study, we use α = 5% and the parameter θ is 5
th

 percentile of the distribution of 

returns of each individual fund. Hence, VaR is the most that the fund loses with 95% 

confidence (Engle and Manganelli 2004, and Ruey Tsay 2012:287-289). Under the 

assumption of normality, a normal distribution has mean of zero and its frequency 

distribution forms a bell curve; hence, 5
th

 percentile of the distribution lies on left tail 

of the distribution. In our study, first, we eliminate all funds having less than 36-

month return histories from the total universe. Afterwards, we compute tail risk or 

VaR of each fund following a non-parametric quantile approach. Let n be the number 

of non-missing values of a random variable r which represents returns of hedge 

funds. Let the order statistic for the random variable r be: 

                     

where r(n) is the nth order static of the sample. For a given return distribution, we can 

find the location (L) of the percentile (y) as   

        
 

   
  

where n is the sample size. Or alternatively, the definition used in this study, we can 

find the empirical quantile with given probability p (in our study probability p = 

0.05) and sample size n as 
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where j is an integer part of np (np represents the location of the empirical quantile 

under question with probability p and sample size n) and g is the fractional part. For 

example, if the probability is 0.05 and sample size is 252 then location of 5
th

 quantile 

will be 12.6
th

 observation. The ith quantile is calculated with empirical distribution 

function by averaging. In other words, if g, the fractional part, is zero then in our 

example np will be ½ (r12 + r12 + 1) or average of 12
th

 observation times 2 plus 1. 

When g is greater than zero, np will be (r12 + 1) or 13
th

 observation of the empirical 

distribution (See DeFusco et al 2004: 120-121, SAS Documentation 2009; 1541-

1543).   

    
 

 
                     

                    

After computing micro level systemic risk of individual hedge funds, next, we 

compute aggregate systemic risk denoted as ASR of hedge funds. Again, we define 

ASR following Linda, Bali, and Tang (2012) as cross-sectional average of micro 

level systemic risks of individual hedge funds in the data sample.  

      
 

 
   

 

   

 

Where ri is the micro level systemic risk or VaR of individual hedge fund i. Because 

hedge funds do not have continuous observations for the whole sample period from 

January 1994 to March 2013, we are computing ASR measure over a moving 

window of 36-month return series. As a result, our methodology generates a time 

series of ASR measure over the period of January 1997 to March 2013. In the next 

section, we discuss regression analysis, ordinary least squares method, and our model 

of multiple regression analysis.  

3.4 Forecasting regression model 

We use regression analysis to study the relationship between dependent and 

independent variables. Many techniques and methods are used in this regard 

especially to study and understand the impact, forecasting and predictability, cause 



44 

 

and affect relationships etc. Regression analysis estimates the conditional 

expectations of dependent variables given the independent variables which means 

estimating the average value of dependent variable when values of independent 

variables are given and fixed. Usually, in multiple regression analysis, we 

hypothesize that more than one independent variable explains the behavior of 

dependent variable. Multiple regression analysis is a special case of general linear 

models where we deliberately restrict the number of dependent variables to only one. 

The general form of the multiple regression equation is given below. 

                                      

where Yi is the dependent variable, Xij is the ith observation of jth independent 

variable, Xj = 1, 2, … h, subscript i = 1, 2, …n, b0 is the intercept of the model,   is 

the residual and b1, …h are the slope coefficients for each of the independent variables 

in the model. A slope coefficient measures how much the dependent variable 

changes when the independent variable changes by one unit, holing all other 

independent variables constant. The method, we use in our study to run our multi-

factor regression model, is ordinary least squares which is commonly used in 

regression analysis. It is a method of estimating unknown parameters i.e. slope 

coefficients of the independent variables of the model. This method minimizes the 

vertical distances between the observed values of the independent variable and the 

estimated values of the model (See DeFusco et al 2004: 442-448).  

After computing ASR of hedge funds, we use it in our multi-factor regression 

model to predict future asset returns. First, we run one-step ahead forecasting model, 

where we have dependent variable at time t+1 and independent variables at time t, to 

see the forecasting power of ASR in predicting asset returns. Second, we run 

multiple-step ahead forecasting model, where we have dependent variable at time 

t+k and independent variables at time t, k = 1, 2, …, 6, to predict asset returns. The 

model used in the study is given below.  

                                               

where Ri,t+k is the excess return on asset i in month t+k,    is the intercept of the 

model,      is the aggregate systemic risk of hedge funds at time t,    is the slope 

coefficient of     ,         denotes a vector of control variables i.e. jth independent 
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variable of asset i at time t,    is the vector of j number of coefficients for each 

independent variable and        is the residual term of the model. The control 

variables used in the model include Lagged return (return on asset i in previous 

month), Book-to-price ratio (book value over price), price-to-earnings ratio (price of 

asset over its earnings),  market risk factor (excess returns of S&P 500 composite 

index as market proxy), dividend yield (dividend over price of security), interest rate 

yield (interest earned over price of security), credit spread (return spread between 

Moody’s BAA corporate bonds and 10-year US treasuries), small cap premium (the 

return spread between Russell 2000 index and S&P 500 index), term spread (excess 

return of 10-year treasures), and trailing earnings per share (previous year’s 

earnings over current price). In multi-step ahead forecasting, we use non-overlapping 

data i.e. we remove overlapping observations from the sample. 

Further, we perform t-tests and some robustness checks to assess the ability of 

ASR measure of hedge funds in predicting future asset returns. We perform two 

tailed t-test on the coefficients of independent variables to see if they are statistically 

significantly different from zero. We test null hypothesis that coefficients are equal 

to zero vs. alternative hypothesis that coefficients are not equal to zero. In a t-test a 

critical value is defined according to predetermined significance level which in our 

study is     percent level of significance (critical t-value of ± 1.96), and we 

compare t-statistics with the predetermined value to decide whether it falls in the 

rejection region or not and draw our conclusion. We run the regression model on the 

data sample before and after adjusting it for back-fill bias (See section 3.2 for further 

discussion). In the after adjusting for back-fill bias data sample, we discard first 12-

month history from all funds, and compare the results with those in the before 

adjusting for back-fill bias data sample. Earlier, in the literature review section, we 

discuss that the impact of hedge funds on asset markets may depend upon the size of 

the underlying market and how large are the positions held by hedge funds. 

Therefore, we rank all the funds in the data sample based on their AUM values into 

three groups. We delete the lowest rank funds i.e. funds having smallest AUM 

values, and re-estimate ASR measure to perform regression analysis based on the 

new ASR measure. We also categories hedge funds into four broad categories (See 

section 3.1) as their exposure depends on the type of strategies they deploy. After re-

estimating ASR measure across four broad categories, we run regressions to predict 
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future asset returns. It is well known fact that in times when market turbulence or 

volatility is high, some hedge funds report losses and others report huge gains. Also, 

we know that volatility or tail risk is not constant; rather, it is time variant that means 

it changes over time. It suggests that our ASR measure of hedge funds may also be 

time variant. Therefore, we divide the data sample into three sub sample periods i.e. 

from 1997-2002, 2003-2007, and 2008-2013. The reason behind performing sub-

sampling analysis is to see how the ASR measure is changing, and does its ability to 

predict asset returns is also changing provided predictability exists at all.  
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4. EMPIRICAL FINDINGS 

 

This chapter reports the main results of this study. In this study, we perform lots of 

regressions and robustness checks which are important before we jump to conclusion 

that’s why we separated this chapter into six parts. First, we assess the ability of 

aggregate systemic risk measure of hedge funds to predict future asset returns before 

and after adjusting for backfill bias. The idea is not only to see the predictability of 

ASR but also to perform comparative analysis as a robustness check. For this step, 

we adjust the database for backfill bias by eliminating first twelve observations from 

each fund and re-compute ASR. Next, we rank all hedge funds into three groups 

based on their AUM values. Because earlier research shows a negative relationship 

between fund size and performance, we delete the funds in the smallest rank category 

before computing ASR which we use in our regression models. Further, we 

categorize funds into four broad categories namely directional traders, relative value, 

security selection, and multi-process as in table 1 on page 38. We compute ASR 

across these broad categorizes as four specifications of ASR. We run regressions to 

assess the predictability power across these specifications of ASR. Afterward, we 

assess the ability of ASR to predict asset returns based on time. We divide the whole 

sample period into three sub-samples: 1997-2002, 2003-2007, and 2008-2013. 

Subsequently, we decide to examine the ability of ASR in predicting asset returns at 

longer horizon. We run regressions to predict returns up to six periods ahead in time 

for various assets. The final aspect of this study presents our comments about 

significance of the study. We present our supporting arguments and highlight the 

important dimensions this study adds to the existing literature. 

4.1 Predictive power of ASR before and after adjusting for backfill bias 

In this section, we report regression results for CMYs, two year international bonds, 

ten year international bonds, country ETFs, regional ETFs, and ETFs on major equity 

indices before and after adjusting for backfill bias that is we delete first twelve 

observations from each hedge fund to adjust for upward bias. Our initial data sample 

starts from January 1994 to March 2013. We compute ASR measure of hedge fund 

over a fixed rolling window of thirty six months. Therefore, the first observation of 

ASR starts form the period January 1997 to March 2013.  
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We run following regressions to estimate time-series average intercept and slope 

coefficients. 

                                                         

where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,           are the coefficients of dependent and independent variables, 

ASR is the aggregate systemic risk measure of hedge funds, CS is credit spread, CGS 

is term spread, L.R is lagged return and       is error term. We find that ASR 

measure is significant and positive in predicting future CMYs of five, seven, ten, 

twenty and thirty years. The magnitudes of the slope coefficients of ASR are very 

low but all of them are positive suggesting an upward trend in future returns of 

CMYs. Interestingly, credit spread seems to have no predictability as none of the 

coefficients is significant. Similar to ASR measure, all of the slope coefficients of 

term spread are significant and positive even for one, two, three and five years 

CMYs. However, their coefficients are also very low in magnitude. Lagged return 

seems to be major driver behind predictability as all coefficients of lagged return are 

significant even at 1% level of confidence, positive, and high in magnitude ranging 

from 0.45 to 0.94. Interestingly, the magnitudes of coefficients of lagged return are 

rising with maturity of CMY which may imply that predictability of CMY gets 

stronger with maturity. Likewise, the r-square values also rise with maturity of CMY 

ranging from 0.27 for one year CMY to 0.91 for thirty years CMY. Appendix B 

reports the associated tables of asset returns predictability before adjusting for 

backfill bias.  

To predict future bond returns of two years international bonds, we run following 

regressions. 

                                                      

where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,             are the coefficients of dependent and independent variables, 

ASR is the aggregate systemic risk measure of hedge funds, CS is credit spread, CGS 

is term spread, IY is interest yield, L.R is lagged return and       is error term. We 

find that only five coefficients of ASR are statistically significant and all of them are 

negative which means future bonds returns are predicted to be negative which is in 
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contrast to our findings for CMYs. Both Canada and U.S. are significant with highest 

magnitudes followed by Japan, Euro land and Ireland. All of the other coefficients 

are insignificant but negative except Netherlands. Similar to previous findings, credit 

spread shows no predictability except for U.S. where coefficient is significant at 1% 

confidence level and negative. All of the coefficients of term spread are significant at 

1% confidence level and are positive and high in magnitude suggesting strong 

predictability with rising trend except for Japan. Interest yield does not seem to have 

much predictability as only few coefficients are significant with both positive and 

negative signs. Most of the coefficients of lagged return are significant and positive. 

However, for U.S., it is insignificant which is in contrast to previous findings where 

the coefficients of lagged return of CMYs are significant. The r-square values 

suggest regression models are adequate.  

We run following regressions to predict one step-ahead return of ten years 

international bonds. 

                                                      

where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,             are the coefficients of dependent and independent variables, 

ASR is the aggregate systemic risk measure of hedge funds, CS is credit spread, CGS 

is term spread, IY is interest yield, L.R is lagged return and       is error term. As 

opposed to our previous findings for CMYs and two years international bonds, we 

find none of the coefficients of ASR is statistically significant in predicting future 

bond returns. However, predictability of term spread remains intact as all of the 

coefficients are not only significant at 1% confidence level but are also positive 

alongside high magnitude. Only three coefficients of credit spread are significant 

with different signs suggesting it is insignificant in driving predictability, in general. 

Only Ireland and Italy have significant coefficients of interest yield. Unlike CMYs 

and two year international bonds, lagged return does not seem to have predictability 

as only three coefficients are significant that is not strong evidence of predictability. 

However, the r-square values are even higher than two year international bonds.  

We run regressions over country ETFs to estimate average slope coefficients 

using the following regression model. 
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where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,                 are the coefficients of dependent and independent 

variables, ASR is the aggregate systemic risk measure of hedge funds, SP is excess 

return of S&P 500 index, SCLC is small cap premium, CS is credit spread, CGS is 

term spread, D is dividend yield, L.R is lagged return and       is error term. We find 

that only three countries out of thirty six have significant coefficients for ASR 

namely Germany, Greece and Netherlands. Excess return of S&P 500 index as 

market proxy is significant across all countries at 1% confidence level with positive 

coefficients. Both small cap premium and credit spread also show strong 

predictability second to market risk factor. Not surprisingly, coefficients are positive 

favoring increasing return trend. Term spread, however, is insignificant in predicting 

ETFs’ return except for Belgium. Only few coefficients of dividend yield are 

significant which is in contrast to what is generally believed about stocks. 

Coefficients of lagged return, also like dividend yield, does not show strong evidence 

of predictability. Only few of the coefficients are significant with both positive and 

negative signs. R-square values suggest models are adequate. Regression for 

Germany where ASR is significant has r-square value of 0.70.  

Next, we run following regression specification to predict returns of regional 

ETFs. 

                                                    

                                                                      

where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,                   are the coefficients of dependent and independent 

variables, ASR is the aggregate systemic risk measure of hedge funds, SCLC is small 

cap premium, CS is credit spread, CGS is term spread, D is dividend yield, B is book-

to-price ratio, P is price-to-earnings ratio, L.R is lagged return and       is error term. 

We find twenty two of thirty coefficients of ASR measure are strongly significant at 

1% confidence level in predicting future regional ETFs’ returns. All of these 

coefficients including insignificant ones are positive i.e. keeping all other variables 
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constant future returns of regional ETFs are tend to increase next month. So far, 

these findings show strongest evidence of predictability in terms of proportion of 

statistically significant coefficients of ASR. After ASR, only credit spread and small 

cap premium seems to have highest power of predictability as all of the coefficients 

of credit spread are significantly positive at 1% confidence level. Also, their 

magnitudes are greater than one. Although magnitudes of small cap premium are not 

that high but most of them are significant and positive. Only two coefficients of term 

spread are significantly negative namely Americas and Scandinavia. Dividend yield 

is significant only for emerging Europe. Book-to-price, price earnings ratio and 

lagged return show mix evidence. In other words, only few coefficients are 

significant with positive signs only for price earnings ratio. R-square values range 

from 0.16 to 0.33.   

For our last set of assets, ETFs on thirteen major equity indices, we run following 

specification of regression model.  

                                                      

                                                                      

where        is the excess return of CMYs of maturity   at time    ,    is intercept 

at time t,                   are the coefficients of dependent and independent 

variables, ASR is the aggregate systemic risk measure of hedge funds, SCLC is small 

cap premium, CS is credit spread, CGS is term spread, D is dividend yield, B is book-

to-price ratio, EPS is trailing earnings per share, L.R is lagged return and       is 

error term. From these regressions, we find that none of the coefficients of ASR, 

credit spread, small cap premium or term spread are significant. ETF on Thailand’s 

SET50 index are predictable by dividend yield. Book-to-price predicts only few 

indices with negative coefficients, so as trailing earnings per share and lagged return 

but with negative and positive coefficients respectively. Also, the r-square values are 

very low in relation to asset data sets of CMYs, bonds, and other ETFs. 

However, in the second part of analysis that is after adjusting for back-fill bias 

and estimating ASR over a fixed rolling window of thirty six months, our full sample 

period starts from January 1998 to March 2013. We run Eq. (2) for CMYs. Table 2 
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presents time-series average intercept and slope coefficients from the regressions of 

one month-ahead fund excess returns on multivariate factors from Eq. (2).  

Table 2: One step-ahead predictive regression of constant maturity yields 

 
This table reports the average intercept and slope coefficients from equation (2) where one period-ahead excess 

returns of constant maturity yields of one, two, three, five, seven, ten, twenty, and thirty years are regressed 

against ASR (aggregate systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA 

corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), L.R (lagged 

return, previous month’s return). Int. is average intercept term. Coefficients marked with **, and * are significant 

at the 1%, and 5% level, respectively. 

 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00* 0.00 0.00 0.00** 0.49** 0.31 

2Y 0.00 0.00 0.00 0.00** 0.70** 0.56 

3Y 0.00 0.00 0.00 0.00** 0.77** 0.67 

5Y 0.00 0.00* 0.00 0.00** 0.84** 0.79 

7Y 0.00 0.00* 0.00 0.00** 0.88** 0.84 

10Y 0.00 0.00* 0.00 0.00** 0.91** 0.88 

20Y 0.00 0.00* 0.00 0.00** 0.93** 0.91 

30Y 0.00 0.00** 0.00 -0.01** 0.94** 0.92 

 

We find that ASR measure of hedge funds is statistically significant in predicting 

future returns of five, seven, ten, twenty and thirty years CMYs. The magnitudes of 

slope coefficients are very low (less than 1%) but are significant at 5% confidence 

level. The thirty years CMY’s slope coefficient is significant even at 1% level of 

significance. All of the significant slope coefficients of ASR are negative implying 

lower future yields. Observing the raw data, we see that yields were higher in 1990s, 

lower in early 2000s and lowest at the end of the sample period in 2013. The term 

spread and lagged return are significant for all CMYs. Like coefficients of ASR, 

coefficients of term spread are very low in magnitude and are negative. However, as 

expected, coefficients of lagged return are higher in magnitude and all of them are 

positive implying that future CMYs depend positively on lagged values. The r-square 

values range from 0.31 to 0.92 and are increasing as the maturity of CMY is 

increasing.  

In table 3, we present regressions of Eq. (3) for two years maturity international 

bonds. The ASR measure of hedge funds is significant and negative among eight out 
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of eighteen countries which is not strong but fair evidence of predictability. The 

magnitudes of significant ASR slope coefficients range from -0.04 to -0.07. 

Table 3: One step-ahead predictive regression of two years international bonds 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess 

returns of two years international bonds of eighteen countries are regressed against ASR (aggregate systemic risk 

of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), IY (previous month’s interest yield of bonds) 

and L.R (lagged return, previous month’s return). Int. is average intercept term. Coefficients marked with **, and 

* are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.00 -0.03 -0.04 0.11** -0.35 0.01 0.33 

Austria 0.00 -0.03 0.01 0.13** -1.03** 0.15* 0.54 

Belgium 0.00 -0.03 0.03 0.14** -0.05 0.19** 0.52 

Canada 0.00 -0.07* -0.01 0.14** -0.83 0.09 0.38 

Denmark 0.00 -0.03 0.01 0.13** 0.14 0.24** 0.50 

Euro land 0.00 -0.04* 0.02 0.14** -0.87 0.20** 0.55 

France -0.01** -0.01 0.03 0.14** 1.65** 0.19** 0.57 

Germany 0.00 -0.04* 0.02 0.14** -0.82 0.20** 0.54 

Ireland 0.00 -0.04* 0.00 0.04** -0.53* 0.29** 0.36 

Italy 0.00 -0.03 0.03 0.14** 0.13 0.19** 0.54 

Japan 0.00** -0.05** -0.01 0.00 -0.57** 0.10 0.15 

Netherlands 0.00 0.00 0.01 0.13** 0.55** 0.18* 0.51 

New Zealand 0.00* -0.01 0.00 0.08** -0.59 0.16 0.22 

Spain 0.00 -0.04* 0.02 0.13** -0.43 0.22** 0.54 

Sweden 0.00 -0.04 0.00 0.11** -0.32 0.24** 0.46 

Switzerland 0.00 -0.06* 0.02 0.07** -0.86 0.19* 0.26 

UK 0.00 -0.01 -0.02 0.13** 0.29 0.16* 0.46 

US 0.00 -0.05** -0.07** 0.19** -0.41 -0.01 0.66 

 

Even though, they are higher in values in relation to magnitudes of CMYs; they 

are negative suggesting similar declining trend of future bond returns. Only U.S. 

shows significant slope coefficient for credit spread. The term spread is significant at 

1% confidence level for all countries with positive and very high values except for 

Japan. We also add interest yield as an explanatory variable, but it is significant for 

only five countries. Most of the coefficients of lagged return are significantly 

positive and very high in magnitude ranging from 0.15 to 0.29. Only five countries 

have insignificant coefficients including U.S. with insignificant coefficient of -0.01. 

The r-square values range from 0.15 for Japan to 0.66 for U.S. 
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Table 4: One step-ahead predictive regression of ten years international bonds 

 
This table reports the average intercept and slope coefficients from equation (4) where one period-ahead excess 

returns of ten years international bonds of twenty countries are regressed against ASR (aggregate systemic risk of 

hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), IY (previous month’s interest yield of bonds) 

and L.R (lagged return, previous month’s return). Int. is average intercept term. Coefficients marked with **, and 

* are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.01 -0.02 -0.09* 0.67** -1.18 -0.02 0.65 

Austria 0.00 -0.08 0.09* 0.53** -1.88 -0.06 0.51 

Belgium 0.00 -0.04 0.06 0.52** -0.15 0.04 0.42 

Canada 0.00 -0.02 0.05 0.59** -0.68 -0.09* 0.68 

Denmark 0.00 -0.07 0.08* 0.59** -1.05 0.04 0.60 

Euro land 0.00 -0.06 0.01 0.56** -1.22 -0.05 0.56 

Finland 0.00 -0.08 0.05 0.53** -1.31 -0.09 0.54 

France 0.00 -0.07 0.06 0.55** -0.98 -0.07 0.53 

Germany 0.00 -0.06 0.01 0.56** -1.21 -0.05 0.56 

Ireland -0.02 0.21 0.08 0.50** 9.31* 0.17* 0.24 

Italy -0.02 0.04 0.08 0.38** 6.58* 0.12 0.23 

Japan -0.01* -0.08 0.04 0.18** 5.34 -0.02 0.16 

Netherlands 0.00 -0.08 0.08 0.59** -1.89 -0.13* 0.55 

New Zealand 0.00 -0.03 0.01 0.52** -1.00 0.07 0.51 

Norway 0.00 -0.05 0.03 0.49** 0.52 0.03 0.44 

Spain -0.01 0.06 0.05 0.43** 5.10 0.02 0.24 

Sweden 0.00 -0.04 -0.01 0.55** 0.51 0.00 0.53 

Switzerland -0.01 -0.08 0.05 0.39** 0.47 0.02 0.43 

UK 0.00 -0.06 0.01 0.59** -1.35 -0.07 0.58 

US 0.00 -0.02 -0.02 0.95** -0.68 -0.05* 0.92 

 

Table 4 reports regressions of Eq. (4) where we run regressions over excess 

returns of ten years international bonds of twenty countries. Interestingly, we notice 

that the ASR measure of hedge funds is insignificant for all the countries. Only term 

spread seems to be able to predict future returns for all countries because its 

coefficients are all positive having high values, and are significant at 1% confidence 

level. Only three countries show significant coefficients for credit spread while only 

two countries for interest yield. Unlike two years international bonds, only four 

countries have significant coefficients for lagged return. Similar to previous findings, 

r-square values are higher ranging from 0.16 to 0.92. 
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Table 6: Table 5: One step-ahead predictive regression of country ETFs 

 
This table reports average intercept and slope coefficients from equation (5) where one period-ahead excess 

returns of thirty six country ETFs (developed and developing countries) are regressed against ASR (aggregate 

systemic risk of hedge funds), SP (market risk factor, excess return of S&P 500 index), SCLC (small cap 

premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between 

Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year 

treasury), D (previous month’s dividend yield of respective ETF) and L.R (lagged return, previous month’s 

return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients marked with **, and 

* are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR SP SCLC CS CGS D L.R R
2
 

Argentina -0.01 -0.29 0.71** 0.48** 0.76* -0.10 -0.49 0.07 0.31 

Australia 0.01 0.17 1.04** 0.22* 0.57* 0.30* 0.21 -0.03 0.67 

Austria 0.02 0.31 0.90** 0.22 0.69** 0.32 0.03 0.06 0.50 

Belgium 0.01 0.30 0.89** 0.11 0.44* 0.46** 0.31 0.12* 0.53 

Canada 0.01 0.20 1.03** 0.36** 0.34* 0.15 0.15 0.04 0.70 

Chile 0.00 0.14 0.65** 0.22 0.64** -0.20 0.57 0.01 0.42 

China 0.00 0.22 0.92** 0.33 0.07 0.12 0.69 0.05 0.21 

Denmark 0.02 0.33 0.89** 0.17 0.67** 0.31* 0.10 -0.01 0.60 

Finland 0.03 0.33 1.47** 0.30 -0.08 0.03 -0.11 0.01 0.51 

France 0.03 0.33* 1.07** 0.28** 0.32 0.02 -0.06 -0.10* 0.67 

Germany 0.03* 0.47** 1.11** 0.37** 0.31* -0.05 0.23 -0.10* 0.71 

Greece 0.06 0.96** 1.02** 0.19 0.57 -0.30 0.40 0.01 0.36 

Hong Kong -0.03 0.11 0.96** 0.35** 0.30 0.06 1.26* 0.03 0.53 

Indonesia -0.08 -0.26 1.25** 0.29 0.58 0.53 2.61** 0.23* 0.38 

Ireland 0.01 0.16 1.08** 0.24* 0.33 0.22 0.07 0.07 0.62 

Italy 0.03 0.43* 0.97** 0.38** 0.53* 0.10 -0.06 -0.09 0.54 

Japan 0.01 0.14 0.63** 0.08 0.25 0.28 0.03 0.02 0.30 

Malaysia -0.03 -0.14 0.75** 0.46** 0.13 0.07 0.86 -0.06 0.24 

Mexico 0.00 0.17 1.20** 0.61** 0.07 0.20 1.00 -0.02 0.61 

Netherlands 0.03 0.42** 0.99** 0.26** 0.82** -0.01 0.00 -0.13** 0.70 

New Zealand 0.03 -0.17 0.84** 0.07 0.58** 0.31 -0.80 -0.05 0.48 

Norway 0.02 0.38 1.09** 0.35** 0.68** -0.21 0.41 -0.03 0.58 

Philippines -0.02 0.16 0.88** 0.03 0.07 -0.10 1.94** 0.14* 0.33 

Poland 0.05 0.57 1.46** 0.74** 0.17 0.31 -0.08 -0.08 0.54 

Portugal 0.04* 0.45 0.76** 0.18 0.53* 0.23 -0.23 0.02 0.38 

Singapore -0.02 0.08 0.96** 0.24* 0.53* -0.02 0.97 0.06 0.52 

South Africa -0.03 0.20 1.14** 0.64** 0.19 0.46 1.43 0.02 0.48 

South Korea -0.05 -0.28 1.57** 0.11 0.00 -0.05 2.75 0.04 0.40 

Spain 0.03* 0.43 1.03** 0.18 0.49* 0.22 -0.11 -0.08 0.54 

Sweden 0.01 0.21 1.22** 0.41** 0.47* -0.13 0.41 -0.08 0.66 

Taiwan -0.02 -0.05 1.00** 0.20 0.20 -0.43 0.58 -0.02 0.42 

Thailand -0.05 -0.29 1.20** 0.07 0.45 0.40 1.17* 0.07 0.31 

Turkey 0.02 0.59 1.19** 0.67* 1.72** -0.48 1.53 -0.12 0.38 

UK 0.01 0.19 0.89** 0.13 0.47** 0.12 0.07 -0.06 0.71 

US -0.01 0.04 0.99** 0.08 0.10 0.01 0.52 -0.06* 0.86 

Venezuela -0.03 0.66 0.57** 0.68** -0.70 0.39 1.14** -0.05 0.19 
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One step-ahead predictive regression of regional ETFs 

 
This table reports average intercept and slope coefficients from equation (6) where one period-ahead excess 

returns of thirty regional ETFs (developed and developing regions) are regressed against ASR (aggregate 

systemic risk of hedge funds), SCLC (small cap premium, return spread of Russell 2000 index and S&P 500 

index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), 

CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF), B-P 

(previous month’s book-to-price ratio of respective regional ETF), PE (previous month’s price earnings ratio), 

and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Region Int. ASR SCLC CS CGS D B-P PE L.R R2 

America 0.05 0.18 0.15 1.03** -0.42* -0.37 0.03 -0.15 -0.14 0.28 

Asia 0.04 0.77** 0.20 0.91** -0.13 2.28 -5.20* 0.25** 0.00 0.26 

Asia ex. Japan -0.03 0.55 0.36** 1.11** -0.33 2.78 -3.46 0.42 0.05 0.32 

Australia Asia 0.09 0.57 0.26* 1.38** -0.17 -0.05 -2.76 0.13 -0.09 0.29 

Bric 0.03 0.33 0.67** 1.60** -0.31 -0.01 3.82 -0.52 -0.03 0.31 

Developed Markets 0.06 0.68** 0.17 1.03** -0.32* 0.21 -4.49** 0.46* -0.16* 0.32 

Developed Markets 

ex. USA 0.09 0.97** 0.22* 1.08** -0.23 0.32 -6.88** 0.55** -0.14 0.34 

Emerging Markets 0.01 0.68* 0.45** 1.34** -0.43* 1.62 -3.22 0.49 -0.02 0.34 

Emerging Europe 0.04 0.62 0.62** 1.68** -0.72* 0.89 -3.33 0.35 -0.07 0.28 

Europe 0.02 1.03** 0.26* 1.24** -0.29 1.13 -5.78** 0.89* -0.14* 0.34 

Europe Emerging 

Markets 0.04 0.87** 0.33** 1.31** -0.33 0.21 -3.08 0.47 -0.16* 0.31 

Europe ex. 

Emerging Markets 0.02 1.05** 0.26* 1.21** -0.28 1.12 -5.38** 0.87** -0.16* 0.33 

Europe ex. 

Emerging Europe 0.06 0.56* 0.17 1.16** -0.27 0.04 -2.22 0.19 -0.09 0.30 

Europe ex. UK 0.04 0.84** 0.31* 1.29** -0.33 0.38 -4.16* 0.60* -0.14* 0.32 

Europe Far East 0.10 0.97** 0.22* 1.09** -0.25 0.32 -7.20** 0.55** -0.12 0.34 

European Union 0.01 1.16** 0.27* 1.25** -0.28 1.27 -5.87** 0.95** -0.16* 0.34 

Far East -0.01 0.56* 0.13 0.84** 0.02 2.38 -1.01 0.12 0.01 0.18 

Latin America 0.06 0.64* 0.49** 1.42** -0.35 0.65 1.74 -0.44 -0.02 0.30 

Non European 

Union 0.06 0.56* 0.20 1.20** -0.33 0.09 -1.19 0.06 -0.05 0.26 

North America 0.01 0.22 0.13 0.98** -0.42* 0.69 -0.04 -0.02 -0.13 0.26 

Pacific 0.05 0.78** 0.19 0.89** -0.14 1.84 -5.60* 0.27** -0.01 0.26 

Scandinavia 0.15* 0.68* 0.36* 1.41** -0.55* -1.35 -3.86** 0.13 -0.10 0.32 

South East Asia 0.00 0.23 0.32* 1.09** -0.18 1.27 -2.37 0.19 0.16* 0.28 

Southern Europe 0.06 0.72** 0.36* 1.35** -0.21 -0.19 -3.76 0.41 -0.12 0.27 

World 0.05 0.75** 0.18 1.08** -0.32* 0.64 -4.68* 0.52* -0.14* 0.33 

World ex. 

Developed Europe 0.03 0.50* 0.17 1.04** -0.34* 0.69 -2.88 0.29 -0.12 0.31 

World ex. Emerging 

Europe 0.04 0.62* 0.16 1.04** -0.33* 0.82 -3.87* 0.39 -0.12 0.32 

World ex. Japan 0.02 0.71** 0.20 1.13** -0.35* 0.88 -3.84* 0.57 -0.14* 0.33 

World ex. UK 0.05 0.71** 0.20* 1.07** -0.33* 0.64 -4.50* 0.49* -0.14* 0.33 

World ex. USA 0.09 1.01** 0.27** 1.13** -0.25 0.57 -7.13** 0.57* -0.11 0.36 
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Regression results of Eq. (5) are reported in table 5. We run regressions of excess 

returns of country ETFs against seven independent variables. We notice that the ASR 

measure is able to predict one-step-ahead asset returns of only five countries out of a 

total sample of thirty six countries. Especially, western European and southeastern 

European countries seems to be predictable by ASR measure. Unlike earlier findings 

about CMYs and bonds, all five of the slope coefficients are positive implying 

increasing trend in future asset returns. Also, their magnitudes are very high ranging 

from 0.33 for France to 0.96 for Greece. Excess returns of S&P 500 composite index 

as a proxy for market index is significant at 1% confidence level across all country 

ETFs. Small cap premium and credit spread are also significant for a fair number of 

ETFs. Term spread, however, is significant only for three countries. Interestingly, 

unlike bonds and common stocks, dividend yield and lagged returns show slight 

predictability as only few slope coefficients are significant. As usual, r-square values 

are quite higher ranging from 0.21 to 0.86.  

Table 7: One step-ahead predictive regression of ETFs on major equity indices 

 
This table report the average intercept and slope coefficients from equation (7) where one period-ahead excess 

returns of thirteen ETFs on equity indices are regressed against ASR (aggregate systemic risk of hedge funds), 

SCLC (small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return 

spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 

10 year treasury), D (previous month’s dividend yield of respective ETF), B-P (previous month’s book-to-price 

ratio of respective regional ETF), EPS (lagged value of trailing earnings per share), and L.R (lagged return, 

previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients 

marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

ETF Index Int. ASR SCLC CS CGS D B-P EPS L.R R
2
 

AEX 0.11* 0.24 0.00 0.15 0.14 -0.85 -2.76** -0.03 0.06 0.06 

HIS -0.05 -0.05 -0.06 -0.08 0.03 2.17 0.01 0.00 0.16 0.05 

IBEX 0.05 0.40 0.00 0.07 0.49* 0.21 -0.70 0.00 0.14 0.05 

INDU 0.10* -0.01 0.05 0.08 0.11 -0.56 -1.99** 0.00 0.07 0.06 

MEXBOL 0.02 0.13 0.10 0.31 0.11 1.33 -0.63 0.00 -0.01 0.02 

MID 0.11 0.18 -0.09 0.21 0.19 0.77 -3.30 -0.09 0.19* 0.08 

OMX 0.05 -0.13 -0.07 -0.24 0.17 -0.66 -1.87* 0.01 0.21* 0.07 

RIY -0.02 0.02 0.03 0.15 0.22 1.56 0.08 -0.02 0.15 0.05 

RTY 0.17 0.36 -0.34 0.26 0.13 -1.48 -6.00* 0.04 0.23* 0.09 

SET50 0.02 -0.08 0.24 0.33 0.62 1.16* -1.82 -0.04 0.05 0.07 

SPX -0.01 0.04 0.04 0.13 0.21 1.17 -0.08 -0.01 0.14 0.04 

TPX 0.09 0.62* -0.08 -0.05 -0.11 0.46 -1.93 -0.05* 0.20* 0.09 

UKX -0.04 0.05 0.02 0.03 0.20 1.07 0.52 0.00 0.11 0.04 
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Table 6 reports average intercept and slope coefficients from Eq. (6). We run 

regressions over excess returns of regional ETFs. There are thirty regional ETFs. The 

slope coefficients of ASR measure are statistically significant and positive with high 

magnitudes for twenty three regional ETFs. By far, this is the most interesting 

finding of the study so far. All of the intercepts are insignificant except for 

Scandinavian region suggesting predictability strongly depends upon independent 

variables especially, ASR measure, small cap premium, credit spread, book-to-price 

and price-earnings ratios. Almost half of the coefficients are significant for small cap 

premium and credit spread. Dividend yield does not seem to have any predictability 

at all. On the contrary, book-to-price and price-earnings ratios are significant across 

some of the regional ETFs. In terms of magnitude, both credit spread and book-to-

price ratio are very large. All the average coefficients of credit spread are positive 

where as all the average coefficients of book-to-price ratios are negative. Even after 

large positive ASR coefficients, future regional ETFs’ returns seem to have a 

declining trend. Lagged return also shows significant coefficients across ten regions. 

The r-square values range from 0.18 to 0.36 suggesting regression models are 

adequate but these values are lower than r-square values of bonds, CMYs and 

country ETFs.  

Table 7 reports the final regression model in Eq. (7) where we run regressions of 

excess returns of ETFs on thirteen major indices. Unlike regional ETFs only few 

slope coefficients are significant in predicting future asset returns. Both ASR 

measure’s and trailing earnings per share’s coefficients are significant and positive 

only for Tokyo Price Index (TPX). Small cap premium and credit spread seems to 

have no predictability power at all. Term spread predicts only Spanish index (IBEX), 

where as dividend yield predicts Thailand’s index (SET50). Similar to regional 

ETFs, coefficients of book-to-price ratio are very large in value and negative while 

most other significant coefficients are positive. The r-square values are very low 

ranging from 0.02 to 0.09. In conclusion, we find inconclusive evidence of 

predictability except for CMYs and regional ETFs where evidence is fairly robust. 

Strong predictors of future asset returns along with ASR measure include small cap 

premium, credit spread, book-to-price, price earnings ratio, lagged return and term 

spread.  
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Comparing results before and after adjusting for backfill reveals that in general 

predictive power of ASR measure of hedge funds has increased a bit after adjusting 

for backfill bias. In CMYs, there seems to be almost no difference of predictability 

except that smaller change in magnitudes of coefficients. For two year international 

bonds, ASR’s coefficient is significant for Spain and Switzerland after removing 

backfill bias. No major difference is observed for ten year international bonds as 

ASR shows no predictability at all. As far as country ETFs are concerned, ASR’s 

coefficients for both France and Italy are significant after backfill adjustment, which 

is similar to earlier findings that removal of biases increases predictability. ASR has 

strongest predictability for regional equity ETFs both before and after adjusting for 

bias results. However, complying with earlier conclusion, one additional coefficient 

of ASR is significant after adjustment. Similarly, we notice for ETFs on equity 

indices that none of the coefficients of ASR is significant in predicting ETFs returns 

in the before adjusting for backfill bias results; however, in after adjusting for biases 

results, only the Tokyo price index happens to be predictable.  

4.2 Predictive power of ASR after discarding one third smaller funds by AUM 

In this section, we investigate the predictive power of ASR after discarding the 

smallest hedge funds from the database. As discussed earlier in section 3.4, we rank 

all hedge funds by their AUM value in three groups and delete all funds with 

smallest rank. The main purpose behind this approach is to see whether bigger funds 

or smaller funds derive the predictability of ASR and to assess the robustness of our 

findings. Earlier work by Agarwal, Daniel, and Naik (2009), and Teo (2009) show 

negative relationship between fund size and fund performance i.e. as funds increase 

in size their performance drops down. Based on these findings, it seems smaller 

funds tend to cause higher returns or significant positive alpha.  

After deleting funds in the smallest rank group, we re-compute ASR measure and 

run regressions for CMYs as in Eq. (2). Our findings show similar results. 

Coefficients of ASR are significant for five, seven, ten, twenty and thirty years 

CMYs. Their magnitudes are very low but positive. Credit spread shows no 

predictability at all. Term spread’s coefficients are all significant at 1% confidence 

level. All of the coefficients of term spread are positive and very low in magnitude. 

Lagged returns show strong predictability at 1% significance level and magnitudes 
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rise with maturity of CMYs. R-square values range from 0.27 to 0.91 and are rising 

with maturity which is in line with earlier findings in section 4.1. Appendix C 

contains the tables of this section.  

For the predictability of two years international bonds, we run regressions of Eq. 

(3). Unlike CMYs, here, we notice that predictability of ASR measure slightly 

declines as only three countries namely U.S., Ireland, and Japan have significant 

coefficients at 1% confidence level and all of them are negative. This negative trend 

is similar to earlier findings but in relation to earlier findings predictability 

diminishes in five countries. Credit spread shows no sign of predictability except for 

U.S. bonds. Term spread shows predictability for all two years bonds for all 

countries except for Japan. Both interest yield and lagged return show somewhat mix 

evidence of predictability as only few countries’ one step-ahead return is predictable. 

R-square values are in tolerance ranging from 0.14 to 0.66.  

We run Eq. (4) regressions to assess predictability of ASR in predicting excess 

returns of ten years international bonds. We find no hard evidence of predictability as 

all the coefficients of ASR measure are insignificant in predicting one step-ahead 

return except for Ireland. Likewise, credit spread’s predictability is also doubtful; 

only three coefficients for Australia, Austria and Denmark are significant. Similar to 

two years international bonds, only term spread seems to have predictability. All of 

its coefficients are significant at 1% confidence level. They are positive, and high in 

magnitude. Both interest yield and lagged return show few significant coefficients. 

R-square values are also very high ranging from 0.16 to 0.92.  

For country ETFs, we run regressions of Eq. (5). We find Western Europe and 

Italy have significant and positive coefficients for ASR measure. Excess return of 

S&P 500 composite index is able to predict one step-ahead return of country ETFs at 

1% confidence level and all coefficients are positive and high in value. Small cap 

premium and credit spread also show somewhat fair evidence of predictability; 

however, their magnitudes are lower than S&P 500 index’s coefficients. Term spread 

shows no power of predictability at all; all coefficients are insignificant except for 

Belgium. Only few coefficients of dividend yield are significant, but are very high in 

magnitude which does not strongly support the hypothesis that dividend yield is able 

to predict future returns. Lastly, the lagged return coefficients also show no strong 
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and persistent evidence of predictability. Regressions are adequate based on r-square 

values where average r-square value is 0.48.  

Next, the regressions of Eq. (6) are run to predict one step-ahead return of 

regional ETFs. We find similar trend as in previous section 4.1. ASR shows 

convincing evidence of predictability because twenty out of thirty six regions are 

predictable by ASR. Coefficients predict rising trend in future returns, and 

magnitudes of coefficients are high. Almost half of the coefficients are significant 

even at 1% confidence level other half at 5% level of significance. Also, we notice 

that some of the control variables demonstrate predictability power. Small cap 

premium shows mix evidence because seventeen regions have significant 

coefficients. Most importantly, credit spread so far shows highest power of 

predictability. All of its coefficients are significant at 1% confidence level with high 

values, mostly above one. On the contrary, other control variables like term spread, 

dividend yield, book-to-price ratio, trailing earnings per share, and lagged return do 

not show robust evidence. Few of their coefficients are significant but most are 

insignificant.  

Lastly, we run the regressions of Eq. (7) to predict future returns of ETFs on 

major equity indices. We find that ASR is not able predict one step-ahead returns of 

any of the indices. Three of the other control variables including small cap premium, 

credit spread, and term spread also show no predictability power at all. Dividend 

yield is able to predict only one ETF, Thailand’s SET50 index. Book-to-price, 

trailing earnings per share, and lagged return are able to predict only few ETFs. 

However, values of coefficients are positive only for lagged return. Similar to earlier 

findings, the r-square values are very low ranging from 0.03 to 0.09. We observe that 

coefficients of lagged return, whether significant or not, are mostly positive while 

other accounting variables like book-to-price and earnings per share are mostly 

negative. The findings in this section are quite similar to our findings in section 4.1; 

hence, we conclude that elimination of smallest funds based on AUM values does 

not increase predictability power of ASR measure of hedge funds in predicting future 

asset returns; rather findings are pretty much similar. 
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4.3 Predictive power of ASR’s specifications across broad categories 

To further our understanding of predictability power of ASR measure, in this section, 

we perform some robustness checks by formulating four new specifications of ASR. 

Following Agarwal, Daniel and Naik (2009), we categorize our hedge fund database 

into four broad categories (See table 1 for details). The four broad categories are 

directional traders, relative value, security selection and multi-process. We denote 

new specifications of ASR as ASRD (directional traders), ASRR (relative value), 

ASRS (security selection), and ASRM (multi-process) respectively. We run 

regressions for each of these specifications separately.  

First, we run regressions of Eq. (2) for excess returns of CMYs against ASRD 

with other control variables. Appendix D presents the associated tables. Interestingly, 

we find that none of the coefficients of ASRD is significant in predicting future 

return of CMYs. In line with the previous findings, credit spread shows no 

predictability. However, term spread and lagged return are all significant at 1% 

confidence level and positive. Although, magnitudes of term spread coefficients are 

very low, but magnitudes of lagged return coefficients are very high. These 

coefficients are rising with maturity of CMY, so are the values of r-square. On the 

other hand, the coefficients of ASRR are significant for seven, ten, twenty, and thirty 

years. Credit spread shows no predictability. Similar to ASR and ASRD, term spread 

and lagged return are all significant at 1% confidence level and are rising with 

maturity of CMYs. Lagged return shows strongest predictability because the 

magnitudes of coefficients are very high. R-square values show similar pattern of 

rising with maturity. The ASR measure of security selection funds i.e. ASRS shows 

no predictability at all. Credit spread’s coefficients are insignificant. Term spread and 

lagged return are the major drivers of predictability. However, the ASRM measure is 

able to predict five, seven, ten, twenty, and thirty years CMYs. Meanwhile the results 

for credit spread, term spread, and lagged return are similar to previous findings. 

These results indicate that predictability power of ASR is actually predictability 

power of ASRR and ASRM i.e. only ASR of funds categorized under relative value 

and multi-process shows the ability to predict future CMYs’ return.  

Next, we run regressions of Eq. (3) to predict two years international bonds. We 

find that only three countries out of eighteen are predictable by ASRD one more than 
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the previous findings which is Sweden. All of the coefficients are negative and range 

from -0.09 to -0.14. Credit spread is not able to predict any bond return except U.S. 

two years bond. Term spread’s coefficients are significant at 1% confidence level. 

However, interest yield and lagged return coefficients contain both significant and 

insignificant values. While interest yield coefficients are negative, magnitudes of 

lagged return are all positive in line with previous findings. The ASRR measure of 

relative value funds is able to predict only four countries’ bonds including North 

American bonds i.e. both U.S. and Canada. Similar to previous findings, except U.S. 

coefficients of credit spread are insignificant. Term spread shows predictability while 

some of the coefficients of interest yield and lagged return are able to predict one 

step-ahead two years bonds’ return. Across ASRS, we find similar patters among all 

independent variables. Return of five bonds is predictable by ASRS. Likewise, credit 

spread predicts only U.S. bond. Again term spread shows predictability. Some 

coefficients of interest yield and lagged return are able to predict return of some 

bonds. Surprisingly, thirteen out of eighteen bonds are predictable by ASRM which 

is strongest evidence so far. Most of the bonds of European and North American 

countries are predictable. As we know, multi-process category includes funds that 

deploy all types strategies across all over the world including trades in emerging 

markets, global macro etc. In other words, pretty much every strategy that is believed 

to generate profits. It indicates that as managers’ flexibility increases in deploying 

dynamic trading strategies, funds’ systemic risk’s ability to predict future asset 

returns also increases.  

To predict excess returns of ten years international bonds, we run regressions of 

Eq. (4). We find that ASRD is able to predict two Scandinavian countries including 

Finland and Norway. Where credit spread is able to predict only three countries, term 

spread shows strong forecasting evidence because all of the coefficients are positive, 

high in magnitude and significant at 1% confidence level. Similar to two years 

bonds’ results, interest yield and lagged are able to predict only few ten years bonds; 

however, interest yield coefficients are positive and two of three coefficients of 

lagged return are negative. Interestingly, ASRS is not able to predict future bond 

returns at all because none of the coefficients is significant. Credit spread, interest 

yield and lagged return coefficients are mix of significant and insignificant values. 

Again term spread coefficients are able to predict future bond return at 1% level of 
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confidence. Unlike two years bonds, only three countries from Europe and Japan are 

predictable by ASRM. Other variables show patterns similar to earlier findings. Term 

spread coefficients are significant while only few of the coefficients of credit spread, 

interest yield and lagged return are significant. The r-square values of all regressions 

are quite passable.  

We run Eq. (5) on excess returns of country ETFs to estimate average slope 

coefficients. We find that ASRD is able to forecast four countries’ ETFs including 

China and Mexico. We use excess return of S&P 500 composite index as market risk 

factor, and find it is able to predict return of all ETFs except Malaysia. Small cap 

premium and credit spread also show significant evidence to predict future return. 

However, term spread, dividend yield and lagged return do not show convincing 

results. R-square values are quite high ranging from 0.17 to 0.86. The ASRR 

measure is able to predict only three countries including Venezuela. Other predictors 

show similar patters like S&P 500 index predicts all countries, credit spread, small 

cap premium, and term spread show slightly mix results. Only handful coefficients of 

dividend yield and lagged return are significant. Lagged return’s significant 

coefficients are negative indicating declining trend keeping other variables constant. 

The results of ASRS and ASRM are not so different from each other and from other 

specifications of ASR. Both of them predict only few countries like Western Europe 

and Italy. Similarly, market risk factor is able to forecast one period ahead return of 

all countries. Other variables show somewhat predictability. The r-square values 

across all four specifications are fairly similar ranging from 0.17 to 0.86 which 

indicates our models are reasonable.  

Thereafter, we run Eq. (6) regressions to predict regional ETFs. In section 4.1, we 

find that ASR predicts twenty three regional ETFs out of thirty. Here, we find that 

most of the regional ETFs are predictable by ASRS and ASRM specifications which 

again are interesting because under multi-process category managers are flexible to 

deploy a wide selection of strategies and under security selection category managers 

may use subjective approach along with extensive research to find undervalued and 

overvalued securities. Among the other independent variables, we find that only 

credit spread shows supportive evidence of predictability because, across all four 

specifications of Eq. (6), all coefficients of credit spread are positive and significant 

at 1% confidence level. All other variables including small cap premium, term 
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spread, dividend yield, book-to-price ratio, price earnings ratio, and lagged return 

show mix evidence. R-square values are fair suggesting regression models are good 

enough to make inferences.  

We run regressions of Eq. (7) to assess the forecasting power of four 

specifications of ASR in predicting one step-ahead return of ETFs on equity indices. 

We find none of the specifications of ASR is able to predict ETF return. Also, credit 

spread, term spread, small cap premium and lagged return show no predictability. 

Only few coefficients of price-to-book ratio, earnings per share, and dividend yield 

are significant. Together with very low r-square values, we see no clear evidence of 

predictability. Our findings suggest that among the four specifications of ASR, based 

on four broad categories of hedge funds, ASRM measure, which is computed from 

the funds under the multi-process category, is able to predict one step-ahead return of 

more assets than other specifications of ASR followed by ASRS.   

4.4 Sub sampling analysis 

In this section, we divide our data sample into three sub samples. Our initial hedge 

fund data sample starts from January 1994 to March 2013. We compute ASR 

measure of hedge funds over fixed rolling window of thirty six months. Therefore, 

our first observation in the regressions starts from January 1997 to March 2013. We 

divide our sample into three sample periods from January 1997 to December 2002 

which includes the very famous LTCM crisis and Asian currency crisis, January 

2003 to December 2007 which includes Amaranth’s case and beginning of global 

financial crisis, and January 2008 to march 2013 includes the recent global financial 

crisis. The main purpose behind this robust approach is to analyze how the ASR’s 

ability to predict future asset returns changes across time. Accompanying tables are 

provided in Appendix E. 

We run Eq. (2) regressions separately for three time periods as mentioned above. 

Interestingly, we find that ASR is able to predict only one year CMY’s return one 

period-ahead and all other coefficients of ASR are insignificant for the time period 

from January 1997 to December 2002. However, ASR is able to predict returns of all 

CMYs except one year CMY’s return during the second time period from January 

2003 to December 2007. For the third time period, ASR predicts two, seven, ten, 

twenty and thirty years CMYs. Also, the magnitudes of significant coefficients are 
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negative but during the second time period magnitudes rise with maturity. Term 

spread and lagged return seems to have highest predictability and their coefficients 

also rise with maturity so does r-square values. The r-square values are highest 

during the second time period which indicates that ASR’s ability to predict future 

CMY returns is strongest during the period of January 2003 to December 2007.  

Next, we run model in Eq. (3) to predict return of two years international bonds. 

We find similar results like CMY for ASR. We see ASR is able to predict one 

period-ahead return of all of the eighteen international bonds during the second 

period, followed by third period and during the first time period predictability 

declines dramatically as only two coefficients of ASR are significant. Other results 

indicate term spread is able to predict future bond returns across all sample time 

periods; however, its predictability declines in the last sample from January 2008 to 

March 2013. Unlike CMYs where r-square values are highest during second period, 

the r-square values for two years international bonds show increasing pattern across 

time. For example, in the last period, all coefficients except lagged return are 

significant at 1% confidence level for Netherlands with unusually high magnitudes 

and r-square value of 1.  

We predict one period-ahead return of ten years international bonds following Eq. 

(4). Again, we notice that ASR shows strongest evidence of predictability during the 

second period in line with previous findings. Four countries’ bond returns, including 

U.S., are significantly predictable. None of the coefficients of ASR are predictable 

across other time periods. Term spread shows ability to forecast return across all 

countries and all time periods. Other variables including credit spread, interest yield 

and lagged return show mix evidence of predictability because only few coefficients 

are significant. However, lagged return shows more significant coefficients in the last 

time period. The r-square values range from 0.15 to 0.97 and are quiet similar in all 

sample periods.  

Next, we run regressions of Eq. (5) to predict return of country ETFs. These 

results are very interesting and in contradiction to previous findings where we notice 

that second time period from January 2003 to December 2007 happens to have 

highest number of significant coefficients. Here, we find that ASR is able to predict 

returns of twelve countries out of thirty six in period one from January 1997 to 
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December 2002. The magnitudes are quite high with both signs. Most Asian 

countries like Singapore, Thailand etc have negative sings i.e. decreasing trend in 

future asset return probably because of Asian currency crisis. On the contrary, 

European countries show positive signs i.e. increasing trend in future return. Market 

risk factor is significant for almost all countries in all time periods and most 

coefficients are significant at 1% confidence level. Other control variables show 

somewhat predictability in all time periods.  

Next, we run regression of Eq. (6) to predict returns of regional ETFs by 

regressing against ASR and seven other control variables. Again, we find similar 

patterns to pervious findings. ASR’s ability to predict is strongest during the second 

time period where thirteen regional ETFs are predictable mostly European regions, 

developed markets, far east etc. However, during the first time period from January 

1997 to December 2002 only seven coefficients of ASR are significant, but all of 

them are European regions. Moreover only two of the coefficients are significant in 

predicting returns of America and Scandinavia during the last time period from 

January 2008 to March 2013. Besides, credit spread is the only variable which shows 

persistent ability to predict future returns of regional ETFs across all time periods. 

Other variables show mix results. 

To predict future returns of ETFs on equity indices, we run regressions of Eq. (7) 

to estimate average slope coefficients and perform t-tests. Again, we find results in 

line with previous findings. Five out of thirteen ASR’s coefficients are significant 

during second period including UKX which is ETF on FTSE 100 index. We find that 

in other two periods none of the coefficients of ASR is significant. Other control 

variables show mix results for predictability because only few coefficients of each 

control variable are significant. One interesting finding is that in all previous sections 

4.1, 4.2, and 4.3, we find very low r-square values reaching maximum of 0.09; 

however, in sub sampling analysis, we notice that r-square values range from 0.14 to 

0.39. The magnitudes of the coefficients of book-to-price ratio are unusually high 

with both negative and positive signs. Based on the regressions, we conclude that on 

average ASR’s ability to predict future asset returns is highest during the second time 

period from January 2003 to December 2007.  
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4.5 Multiple periods ahead return predictability 

In this section, we examine the ability of ASR to forecast future asset returns at 

longer horizons. Our goal is to predict asset returns two to six months ahead. We take 

full data sample after adjusting for back-fill bias that is after deleting short return 

histories i.e. first twelve observations from each hedge fund. We are using non-

overlapping data to have more robust results. Our sample period starts from January 

1998 to March 2013. We run regressions of equation (2) to (7) where the dependent 

variable i.e. the excess return of asset starts from time t+k, where k range from 2 to 6 

in increasing fashion, is regressed against the independent variables at time t. 

Accompanying tables are provided in Appendix F. 

First, we run regressions of Eq. (2) to forecast excess returns of CMYs from 

period two to six. We find returns of five, seven, ten, twenty, and thirty years CMYs 

are predictable because coefficients of ASR are significant. Also, we find that the 

magnitudes and t-values are all negative which is in line with our previous findings 

and are rising in absolute terms across two dimensions. First, they are increasing with 

maturity of CMYs i.e. coefficients and t-values of seven years CMY are higher than 

that of five years CMY and so on. Second, coefficients and t-values are rising from 

period to period. In other words, coefficients and t-values forecasted for period three 

are higher than forecasted values for period two and so on. However, in general, the 

r-square values show hump like curve. The r-square values tend to rise initially then 

gradually decline but they are rising with maturity of CMYs. 

Next, we run regressions of Eq. (3) to forecast excess returns two years 

international bonds six periods ahead. We find that magnitudes of coefficients are 

rising from period to period in absolute terms as all of the values are negative. 

However, t-values show no strong evidence of predictability as only Japanese bond 

returns are predictable up to six periods. Irish bonds are predictable up to five 

periods, Swedish bonds up to four periods and Swiss bonds for period two only. We 

do not see rising t-value patter in absolute terms. However, in general, r-square 

values show hump like curve again similar to CMYs where, first, they rise, then fall 

and rise again.   

Afterward, we run regressions of Eq. (4) to forecast excess returns of ten years 

international bonds up to six periods ahead. We find that, unlike the magnitudes of 
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ASR for two years bonds, the magnitudes of ASR for ten years bonds show rising 

pattern in absolute terms from period two to four and again at period six; however, 

they all decline in value at period five. All values are negative suggesting declining 

trend in future bond returns. The t-values of coefficients of ASR are significant for 

only five out of twenty country bonds. Four of them are in Europe including Finland, 

and Denmark; and the fifth one is Japanese bond. Unlike previous results, the r-

square values here show wave like pattern i.e. they start form high value then 

decline, rise again, and decline again. 

To forecast excess returns of thirty six country ETFs including developed and 

developing countries six periods ahead, we run regressions of Eq. (5). We find that 

magnitudes of coefficients of ASR show three different patters across all thirty six 

country ETFs including rising pattern, hump like, and wave like pattern in absolute 

terms. Based on the t-values, we find that ASR is able to predict only Greece’s 

country ETF up to fourth period. Argentina’s ETF is predictable only at sixth period. 

The r-square values show either declining patter or wave like pattern, but range from 

0.09 to 0.63 which suggests models are adequate.  

With regressions of Eq. (6), we forecast excess returns of thirty regional ETFs 

across the globe up to six periods ahead. We find that magnitudes of ASR for 

regional ETFs are all positive except for America and North America. All of them 

show rising pattern in absolute terms. Based on t-values, however, we find that, 

unlike our previous findings in section 4.1 where twenty three of thirty ETFs are 

predictable by ASR, only eight regional ETFs are predictable by ASR. Some of them 

are predictable up to sixth period, some up to fifth period, and some have 

insignificant t-value followed by significant t-value. Again, the r-square values show 

wave like pattern. 

Finally, we run regressions of Eq. (7) to forecast excess returns of ETFs on 

thirteen major equity indices across the world six periods ahead. The magnitudes of 

ASR for ETFs on equity indices are mostly negative and show wave like pattern in 

absolute terms. Based on the t-values, we see that none of the coefficients is 

significant in predicting future returns of ETFs. The r-square values are either 

increasing from period to period or show wave like pattern but in all cases the last 
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value of r-square i.e. at sixth period is greater than the value of r-square at second 

period. 

4.6 Economic significance 

The potential value of ASR measure of hedge funds as a forecasting tool is based on 

mix evidence of predictability of future asset returns; however, at times it may not be 

a perfect forecasting tool, but it may be used alongside other forecasting tools to 

supplement analysis as it may shed light on some grey areas. Although, no model can 

claim to be perfect and no model is without an error. The ASR measure of hedge 

funds shows the ability of somewhat predictability. In other word, we have mix 

evidence of predictability because returns of few assets are predictable by ASR while 

returns of some other assets are not. Especially future returns of U.S. constant 

maturity yields and regional ETFs are predictable by our proposed measure of 

aggregate systemic risk. Also, we find that some specifications of ASR especially 

ASRM, which is cross sectional average of value at risk of the funds under the 

category of multi-process, shows superior predictability. As we know hedge funds 

are categorized based on the strategy they employ, the specifications of ASR shed 

light on which strategies may contribute more in the systemic risk at aggregate level. 

Besides, we observe that predictability of ASR is changing over time in particular the 

period from 2003-2007 appear to have strongest predictability i.e. ASR and its 

predictability change over time. We notice during this second period ASR predicts 

that one period-ahead return of most Asian countries to be negative which is exactly 

what we observe in the raw data where total return index of country ETFs is 

declining during this period. We suggest to investors and policymakers to use this 

tool alongside other forecasting tools to have better insights on predictability of asset 

returns. This measure has the potential to serve as a predictive tool in forecasting 

asset returns, and contributes to the hedge fund’s literature by endorsing earlier 

literature that hedge funds do impact on asset markets. 
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5. CONCLUSION  

 

We derive a new measure of hedge fund’s systemic risk at aggregate level that can 

forecast asset returns approximately six months ahead in the future. The micro level 

catastrophic risk exposure of hedge funds is aggregated and is shown to be quite 

robust measure of systemic risk in the financial services industry. When the micro 

level risk of individual hedge funds is aggregated that is at collective level, the 

aggregate systemic risk exposure has statistically significant power in forecasting 

future asset returns. We utilize 5% value-at-risk (VaR) of individual hedge funds to 

measure aggregate systemic risk exposure. The VaR is estimated using a non-

parametric quantile approach where we compute the fifth quantile of each fund from 

its historical returns series. Our new aggregate systemic risk measure of hedge funds, 

denoted ASR, is constructed as cross sectional average of VaR estimates over a fixed 

rolling window of thirty six months. To predict future asset returns, we run 

regressions of excess returns of U.S. constant maturity yields; two and ten year’s 

international bonds; country and regional ETFs; and ETFs on equity indices against 

ASR alongside some control variables.  

This study reports mix evidence of predictability because ASR measure of hedge 

funds is able predict some asset returns while others remain unpredictable. Research 

requires each fund to have at least thirty six monthly observations before ASR can be 

estimated. First twelve observations from each fund are removed to adjust for 

backfill bias. The proportion of statistically significant coefficients of ASR based on 

t-values is highest for constant maturity yields where five out of eight constant 

maturity yields are predictable and regional ETFs where twenty three out of thirty 

regional ETFs are predictable. Meanwhile, the proportion of statistically significant 

coefficients of ASR is low, in a decreasing fashion, for two years international 

bonds, followed by country ETFs, ten years international bonds, and ETFs on equity 

indices. Comparative analysis demonstrates that after adjusting for backfill bias 

predictability of ASR slightly improved. Moreover, ASR has predictive power even 

if estimated using a sub-sample of funds. Based on value of assets under 

management, funds are ranked into three groups. After deleting the group with 

lowest rank i.e. smallest funds, re-estimated ASR demonstrates similar results and 
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predictability remains intact implying results are robust as often larger funds tend to 

influence markets more. Predictability results across different time periods suggest 

that the ability of ASR to predict asset returns is strongest during 2003-2007 period 

followed by 1997-2002 period. In contrast to these findings, the long term 

predictability i.e. two to six months ahead, tends to drop because the number of 

assets predictable by ASR decline for all assets except for constant maturity yields. 

The ability of ASR to predict asset returns emanates from the role of hedge funds 

in the larger economy. Hedge funds, a specific type of alternative investments asset 

class, employ various dynamic trading strategies in anticipation to outperform the 

benchmark and generate alpha on risk-adjusted basis. It is these strategies that make 

hedge funds unique, and their return series have option like features which standard 

market models are not designed to capture. Following Agarwal, Daniel, and Naik 

(2009), all funds are categorized into four broad categories namely directional 

traders, relative value, security selection, and multi-process. Under each category, 

funds employ a different set of strategies i.e. their risk exposure varies across each 

category. Four new specifications of ASR are constructed following four broad 

categories. Applying the same regression models for these four specifications reveals 

similar results of predictability; however, ASRM and ASRS i.e. ASR for multi-

process category (M), and security selection (S) category, demonstrate strongest 

evidence of predictability. Even though descriptive statistics show that funds under 

directional traders tend to have highest standard deviation, reported results indicate 

that forecasting ability seems to be independent of standard deviation. 

Although, this study faces some limitations; the ASR measure of hedge funds can 

be used as a forecasting tool; however, further research may reveal more detailed 

information about the ability of ASR to predict asset returns and add more 

dimensions in the hedge fund literature. The reported results divulge that micro level 

risk exposure of hedge funds when aggregated provides a system to forecast asset 

returns. Although, not all assets are predictable by ASR, it has the potential to be 

used as a forecasting tool in conjunction with other forecasting tools to enhance the 

accuracy of forecasts. It could be helpful for both regulators and investors to predict 

the trend in asset returns. Investors may use it to exploit profitable opportunities 

while regulators may use it to foresee broader market trends and take necessary steps 

to lead the market in appropriate direction. Because hedge funds’ return series have 
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short histories, it is not appropriate to use parametric approaches like Generalized 

Pareto Distribution or other parametric methods to estimate ASR. The idea proposed 

in this study can be extended further to analyze predictability of other types of assets. 

Especially, the derivatives markets as hedge funds’ return series have option like 

features. It will be interesting to see whether ASR is able to predict returns of 

derivatives.  
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Appendix A: Descriptive Statistics of U.S. CMYs, two and ten years international bonds, 

country and regional ETFs, and ETFs on equity indices. 

Table 8: Descriptive Statistics of U.S. Constant Maturity Yields 

 
Following table reports annualized minimum, maximum, mean and standard deviation of U.S. constant maturity yields of one, 

two, three, five, seven, ten, twenty and thirty years in percentage. 

 

Statistics 1Y 2Y 3Y 5Y 7Y 10Y 20Y 30Y 

Min 0.10% 0.20% 0.30% 0.60% 1.00% 1.50% 2.20% 2.60% 

Max 5.80% 6.30% 6.30% 6.30% 6.40% 6.50% 6.80% 6.70% 

Mean 2.60% 2.90% 3.10% 3.50% 3.80% 4.10% 4.70% 4.70% 

Std 1.90% 1.90% 1.80% 1.50% 1.30% 1.10% 1.00% 0.80% 

 

Table 9: Descriptive statistics of thirteen ETFs on equity indices 

 
Following table reports monthly minimum, maximum, mean and standard deviation of thirteen ETFs on major equity indices in 

percentage. 

 

Index Mean Std Min Max 

AEX Index 0.33% 6.16% -20.37% 15.73% 

HSI Index 0.61% 7.67% -29.68% 28.71% 

IBEX Index 0.52% 6.42% -21.67% 17.08% 

INDU Index 0.50% 4.54% -15.31% 10.70% 

MEXBOL Index 1.50% 6.88% -29.95% 19.16% 

MID Index 0.82% 5.43% -21.82% 14.85% 

OMX Index 0.74% 6.37% -16.94% 20.02% 

RIY Index 0.46% 4.74% -17.44% 11.20% 

RTY Index 0.58% 6.09% -20.89% 16.09% 

SET50 Index 0.81% 10.47% -30.79% 46.74% 

SPX Index 0.43% 4.68% -16.87% 10.92% 

TPX Index -0.14% 5.28% -20.34% 13.21% 

UKX Index 0.41% 4.25% -12.97% 8.93% 
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Table 10: Descriptive Statistics of Country ETFs 

 

Following table reports monthly minimum, maximum, mean and standard deviation of thirty six country ETFs in percentages. 

 

Country Mean Std Min Max 

Argentina 0.28% 9.29% -28.41% 29.84% 

Australia 0.87% 6.69% -24.62% 21.48% 

Austria 0.59% 7.16% -31.59% 23.81% 

Belgium 0.63% 6.36% -30.36% 18.64% 

Canada 0.83% 6.46% -25.25% 22.51% 

Chile 0.87% 6.58% -23.07% 21.49% 

China 1.32% 10.47% -24.48% 42.34% 

Denmark 0.84% 6.24% -24.59% 16.39% 

Finland 1.01% 9.64% -27.48% 36.36% 

France 0.64% 6.63% -20.19% 17.94% 

Germany 0.56% 6.86% -20.15% 19.94% 

Greece 0.50% 10.23% -31.26% 34.97% 

Hong Kong 0.60% 7.52% -24.71% 29.27% 

Indonesia 0.88% 12.58% -38.83% 55.62% 

Ireland 0.41% 6.88% -24.15% 20.42% 

Italy 0.47% 7.25% -21.29% 20.41% 

Japan -0.01% 5.83% -15.27% 22.98% 

Malaysia 0.50% 9.12% -32.64% 44.81% 

Mexico 1.22% 7.95% -31.98% 24.89% 

Netherlands 0.42% 6.84% -29.04% 20.15% 

New Zealand 0.60% 6.38% -19.32% 22.20% 

Norway 0.94% 8.31% -30.30% 23.65% 

Philippines 0.51% 8.60% -27.15% 52.24% 

Poland 0.84% 10.22% -35.62% 26.28% 

Portugal 0.46% 6.97% -24.96% 29.23% 

Singapore 0.65% 7.61% -22.05% 29.94% 

South-Africa 1.04% 8.73% -34.37% 32.13% 

South-Korea 1.22% 12.03% -32.26% 63.34% 

Spain 0.67% 7.29% -22.09% 23.59% 

Sweden 0.92% 7.99% -22.45% 22.21% 

Taiwan 0.36% 8.46% -20.93% 26.59% 

Thailand 0.89% 11.60% -32.98% 51.44% 

Turkey 1.88% 15.49% -42.15% 66.02% 

UK 0.44% 5.45% -20.67% 18.77% 

US 0.46% 5.12% -16.96% 15.79% 

Venezuela 1.18% 12.39% -45.95% 62.78% 
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Table 11: Descriptive statistics of regional ETFs 

 

Following table reports monthly minimum, maximum, mean and standard deviation of thirty regional ETFs in percentages. 

 

Region Mean Std Min Max 

Americas 0.50% 5.23% -18.68% 16.14% 

Asia   0.24% 5.82% -18.84% 21.87% 

Asia ex. Japan 0.54% 6.99% -21.99% 23.26% 

Australia Asia 0.87% 6.62% -24.42% 21.34% 

Bric 1.18% 9.13% -28.77% 31.18% 

Developed Markets 0.43% 5.12% -18.79% 14.56% 

Developed Markets ex. USA 0.38% 5.45% -19.70% 16.06% 

Emerging Europe 1.39% 10.85% -41.93% 43.94% 

Emerging Markets 0.77% 7.29% -26.52% 22.94% 

Europe 0.56% 6.07% -21.95% 16.96% 

Europe and Far East 0.39% 5.53% -20.42% 15.91% 

Europe Emerging Markets 0.55% 6.53% -22.02% 17.03% 

Europe ex. Emerging Europe 0.54% 5.46% -19.16% 16.54% 

Europe ex. Emerging Markets 0.54% 5.97% -20.82% 16.81% 

Europe ex. UK 0.62% 6.41% -22.32% 16.37% 

European Union 0.53% 6.10% -21.99% 17.77% 

Far East 0.17% 5.50% -17.39% 22.87% 

Latin America 1.11% 8.01% -27.68% 22.64% 

Non-European Union 0.82% 6.34% -21.71% 20.22% 

North America 0.48% 5.16% -17.76% 15.97% 

Pacific 0.27% 5.69% -18.78% 21.79% 

Scandinavia 0.91% 7.56% -22.58% 22.84% 

South East Asia 0.53% 7.49% -27.24% 27.47% 

Southern Europe 0.56% 7.03% -22.57% 21.21% 

World 0.46% 5.28% -19.99% 14.81% 

World ex. Developed Europe 0.44% 5.19% -19.65% 15.11% 

World ex. Emerging Europe 0.44% 5.16% -19.57% 14.81% 

World ex. Japan 0.54% 5.45% -20.49% 15.91% 

World ex. UK 0.46% 5.30% -19.93% 15.01% 

World ex. USA 0.47% 5.63% -21.68% 17.15% 
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Table 12: Descriptive statistics of ten years international bonds 

 

Following table reports monthly minimum, maximum, mean and standard deviation of ten years international bonds in 

percentage. 

 

Country Mean Std Min Max 

Australia 0.63% 2.01% -4.61% 7.44% 

Austria 0.56% 1.58% -3.46% 5.69% 

Belgium 0.58% 1.74% -5.63% 5.62% 

Canada 0.58% 1.59% -2.96% 5.50% 

Denmark 0.58% 1.67% -4.12% 5.54% 

Euro land 0.48% 1.68% -3.26% 5.70% 

Finland 0.58% 1.61% -3.56% 5.63% 

France 0.53% 1.64% -3.10% 6.76% 

Germany 0.54% 1.68% -3.26% 5.70% 

Ireland 0.55% 2.68% -11.86% 15.24% 

Italy 0.56% 1.96% -7.47% 9.79% 

Japan 0.28% 1.27% -5.61% 5.43% 

Netherlands 0.56% 1.71% -4.27% 6.81% 

New Zealand 0.64% 1.74% -4.20% 7.71% 

Norway 0.57% 1.67% -3.82% 5.32% 

Spain 0.53% 2.00% -7.51% 8.59% 

Sweden 0.60% 1.72% -4.20% 6.43% 

Switzerland 0.41% 1.36% -3.00% 5.27% 

UK 0.62% 1.82% -4.28% 6.75% 

US 0.53% 2.21% -6.43% 11.50% 
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Table 13: Descriptive statistics of two years international bonds 

 

Following table reports monthly minimum, maximum, mean and standard deviation of two years international bonds in 

percentage. 

 

Country Mean Std Min Max 

Australia 0.46% 0.54% -0.93% 2.56% 

Austria 0.29% 0.38% -0.99% 1.45% 

Belgium 0.32% 0.46% -1.16% 2.40% 

Canada 0.33% 0.49% -0.81% 2.01% 

Denmark 0.33% 0.46% -0.79% 2.71% 

Euro land 0.25% 0.42% -1.01% 1.97% 

France 0.29% 0.39% -0.81% 1.61% 

Germany 0.27% 0.40% -1.01% 1.97% 

Ireland 0.16% 0.30% -0.52% 1.42% 

Italy 0.36% 0.66% -2.19% 3.57% 

Japan 0.05% 0.17% -0.67% 0.76% 

Netherlands 0.28% 0.37% -1.07% 1.49% 

New Zealand 0.53% 0.45% -0.65% 2.68% 

Spain 0.35% 0.65% -2.73% 3.16% 

Sweden 0.30% 0.39% -0.86% 1.32% 

Switzerland 0.16% 0.38% -0.75% 2.38% 

UK 0.40% 0.46% -0.90% 2.03% 

US 0.33% 0.52% -1.00% 2.24% 
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Appendix B: One step-ahead predictive regression before adjusting hedge funds database 

for backfill bias. 

Table 14: One step-ahead predictive regression of U.S. CMYs 

 

This table reports the average intercept and slope coefficients from equation (2) where one period-ahead excess returns of 

constant maturity yields of one, two, three, five, seven, ten, twenty, and thirty years are regressed against ASR (aggregate 

systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00* 0.00 0.00 0.00** 0.45** 0.27 

2Y 0.00 0.00 0.00 0.00** 0.68** 0.52 

3Y 0.00 0.00 0.00 0.00** 0.75** 0.63 

5Y 0.00 0.00* 0.00 0.00** 0.83** 0.77 

7Y 0.00 0.00* 0.00 0.00** 0.87** 0.82 

10Y 0.00 0.00* 0.00 0.00** 0.90** 0.87 

20Y 0.00 0.00* 0.00 0.00** 0.93** 0.90 

30Y 0.00 0.00* 0.00 0.00** 0.94** 0.91 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



85 

 

Table 15: One step-ahead predictive regression of country ETFs 

 
This table reports average intercept and slope coefficients from equation (5) where one period-ahead excess returns of thirty six 

country ETFs (developed and developing countries) are regressed against ASR (aggregate systemic risk of hedge funds), SP 

(market risk factor, excess return of S&P 500 index), SCLC (small cap premium, return spread of Russell 2000 index and S&P 

500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term 

spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF) and L.R (lagged return, 

previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients marked with **, 

and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR SP SCLC CS CGS D L.R R2 

Argentina 0.00 -0.28 0.76** 0.43** 0.74* -0.12 -0.50 0.05 0.31 

Australia 0.00 0.11 1.00** 0.26** 0.55** 0.23 0.28 -0.03 0.64 

Austria 0.02 0.30 0.84** 0.29* 0.67 0.26 0.14 0.07 0.48 

Belgium 0.01 0.27 0.84** 0.13 0.46* 0.38* 0.32 0.11* 0.52 

Canada 0.01 0.17 1.02** 0.38** 0.33* 0.14 0.26 0.04 0.70 

Chile -0.01 0.16 0.66** 0.24* 0.59** -0.23 0.84 0.02 0.42 

China -0.01 0.17 0.85** 0.35 0.06 0.05 0.85 0.07 0.19 

Denmark 0.02 0.30 0.86** 0.19* 0.67** 0.27 0.14 -0.01 0.60 

Finland 0.02 0.27 1.43** 0.34* -0.09 -0.02 -0.04 0.01 0.51 

France 0.02 0.28 1.01** 0.29** 0.35* -0.06 0.01 -0.11* 0.64 

Germany 0.02 0.43** 1.07** 0.37** 0.33* -0.09 0.32 -0.10* 0.70 

Greece 0.05 0.96** 1.00** 0.22 0.52 -0.42 0.51 0.01 0.36 

Hong Kong -0.04 0.03 1.02** 0.36** 0.22 0.09 1.38* 0.03 0.52 

Indonesia -0.11** -0.41 1.25** 0.31 0.51 0.54 3.03** 0.23** 0.36 

Ireland 0.01 0.16 1.03** 0.26** 0.36* 0.17 0.03 0.07 0.62 

Italy 0.03 0.41 0.94** 0.38** 0.56** 0.08 -0.06 -0.10 0.53 

Japan 0.00 0.11 0.61** 0.13 0.20 0.27 0.31 0.06 0.28 

Malaysia -0.08* -0.36 0.70** 0.46** 0.08 0.04 1.77* 0.02 0.21 

Mexico 0.00 0.21 1.22** 0.58** 0.09 0.19 1.01 -0.03 0.61 

Netherlands 0.03 0.39* 0.97** 0.27** 0.82** -0.03 0.02 -0.13** 0.69 

New Zealand 0.03 -0.21 0.81** 0.12 0.56** 0.27 -0.86 -0.05 0.47 

Norway 0.02 0.37 1.03** 0.42 0.69** -0.28 0.51 -0.04 0.57 

Philippines -0.04 0.09 0.86** 0.03 0.01 -0.22 2.50** 0.18** 0.33 

Poland 0.02 0.38 1.35** 0.82** 0.10 0.13 0.18 -0.04 0.49 

Portugal 0.04* 0.44 0.75** 0.19 0.52* 0.19 -0.22 0.02 0.38 

Singapore -0.03 0.03 0.95** 0.26* 0.48* -0.06 1.36* 0.07 0.51 

South Africa -0.03 0.19 1.09** 0.60** 0.19 0.36 1.63* 0.03 0.46 

South Korea -0.05 -0.41 1.47** 0.25 -0.07 -0.17 1.92 0.08 0.36 

Spain 0.03* 0.42 0.98** 0.23* 0.52* 0.11 -0.08 -0.11* 0.51 

Sweden 0.00 0.18 1.18** 0.45** 0.47* -0.18 0.44 -0.08 0.66 

Taiwan -0.02 -0.07 1.00** 0.15 0.18 -0.44 0.66* 0.03 0.41 

Thailand -0.06 -0.50 1.17** 0.08 0.41 0.36 0.98 0.09 0.27 

Turkey 0.02 0.56 1.17** 0.65* 1.71** -0.59 1.29 -0.13* 0.36 

UK 0.01 0.17 0.85** 0.17* 0.48** 0.08 0.02 -0.07 0.69 

US -0.01 0.04 0.99** 0.09* 0.10 0.02 0.52 -0.06 0.86 

Venezuela 0.00 0.73 0.66** 0.70** -0.73 0.50 0.92** -0.02 0.18 
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Table 16: One step-ahead predictive regression of regional ETFs 

 
This table reports average intercept and slope coefficients from equation (6) where one period-ahead excess returns of thirty 

regional ETFs (developed and developing regions) are regressed against ASR (aggregate systemic risk of hedge funds), SCLC 

(small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s 

BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s 

dividend yield of respective ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), PE (previous month’s 

price earnings ratio), and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Region Int. ASR SCLC CS CGS D B-P PE L.R R2 

America 0.06 0.18 0.11 1.08** -0.34* -0.45 0.40 -0.22 -0.14 0.26 

Asia 0.04 0.72** 0.21 0.86** -0.08 2.48 -5.40** 0.25** 0.04 0.24 

Asia ex. Japan -0.01 0.49 0.31* 1.07** -0.28 2.67 -3.99 0.37 0.08 0.29 

Australia Asia 0.08 0.39 0.25* 1.41** -0.12 -0.21 -1.56 -0.04 -0.08 0.27 

Bric 0.05 0.51 0.58** 1.66** -0.23 -0.06 1.86 -0.25 -0.01 0.27 

Developed Markets 0.05 0.65** 0.15 1.05** -0.25 0.22 -4.22* 0.43 -0.15* 0.30 

Developed Markets ex. USA 0.08 0.78** 0.22* 1.08** -0.19 0.28 -5.42** 0.41* -0.11 0.31 

Emerging Europe 0.03 0.65 0.57** 1.66** -0.61 1.56* -4.68 0.54 -0.05 0.27 

Emerging Markets 0.01 0.63* 0.38** 1.32** -0.37 1.65 -2.71 0.34 0.01 0.31 

Europe 0.02 0.97** 0.25* 1.25** -0.24 1.08 -5.39 0.83** -0.14* 0.32 

Europe Emerging Markets 0.04 0.82** 0.29* 1.33** -0.29 0.24 -2.79 0.43 -0.16* 0.30 

Europe ex. Emerging Europe 0.05 0.56* 0.16 1.18** -0.22 0.20 -1.92 0.19 -0.10 0.28 

Europe ex. Emerging Markets 0.01 1.00** 0.24* 1.22** -0.24 1.11 -5.07** 0.83** -0.16* 0.32 

Europe ex. UK 0.04 0.79** 0.29* 1.31** -0.28 0.39 -3.86* 0.55 -0.15* 0.31 

Europe Far East 0.08 0.82** 0.23* 1.08** -0.21 0.33 -5.98** 0.44* -0.10 0.31 

European Union 0.01 1.09** 0.25* 1.26** -0.24 1.25 -5.49** 0.90** -0.16* 0.33 

Far East -0.01 0.49 0.14 0.79** 0.06 2.51 -0.96 0.10 0.06 0.16 

Latin America 0.08 0.63* 0.43* 1.46** -0.31 0.47 1.84 -0.55 -0.03 0.28 

Non European Union 0.05 0.58** 0.17 1.22** -0.28 0.19 -1.54 0.13 -0.06 0.25 

North America 0.00 0.25 0.09 1.03** -0.33* 1.19 0.37 -0.04 -0.13 0.24 

Pacific 0.05 0.73** 0.20 0.85** -0.09 2.00 -5.72** 0.26* 0.03 0.24 

Scandinavia 0.14* 0.63* 0.36** 1.43** -0.49* -1.22 -3.61* 0.13 -0.10 0.30 

Southern Europe 0.07 0.71** 0.33* 1.36** -0.18 -0.23 -3.85 0.41 -0.12 0.26 

South East Asia -0.02 0.07 0.28* 1.05** -0.14 1.58 -1.70 0.12 0.20** 0.26 

World 0.04 0.72** 0.16 1.10** -0.26 0.69 -4.47* 0.50 -0.14* 0.31 

World ex. Developed Europe 0.03 0.49* 0.15 1.06** -0.27 0.70 -2.73 0.27 -0.12 0.28 

World ex. Emerging Europe 0.04 0.60* 0.14 1.06** -0.26 0.85 -3.68* 0.37 -0.12 0.30 

World ex. Japan 0.02 0.72** 0.17 1.16** -0.29 0.95 -3.76* 0.57 -0.14* 0.31 

World ex. UK 0.04 0.67** 0.17 1.09** -0.27 0.63 -4.20* 0.46 -0.14* 0.31 

World ex. USA 0.08 0.82** 0.26** 1.13** -0.21 0.57 -5.64* 0.43* -0.09 0.33 
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Table 17: One step-ahead predictive regression of major equity indices 

 
This table report the average intercept and slope coefficients from equation (7) where one period-ahead excess returns of thirteen 

ETFs on equity indices are regressed against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return 

spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 

10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective 

ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), EPS (lagged value of trailing earnings per share), 

and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. 

Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

ETF Index Int. ASR CS SCLC CGS D B-P EPS L.R R
2
 

AEX 0.11* 0.21 0.20 0.04 0.02 -0.85 -2.86** -0.02 0.00 0.07 

HSI  -0.04 -0.03 -0.04 -0.05 -0.08 2.03 -0.33 0.00 0.10 0.05 

IBE 0.06 0.39 0.11 0.05 0.36 -0.02 -1.21 0.00 0.08 0.04 

INDU 0.09* -0.04 0.09 0.08 0.05 -0.48 -1.90** 0.00 0.03 0.06 

MEX 0.04 0.30 0.34 0.17 0.06 1.04 -1.32 0.00 -0.06 0.03 

MID 0.11 0.17 0.23 -0.06 0.17 0.96 -3.22* -0.09* 0.17 0.08 

OMX 0.05 -0.16 -0.21 -0.02 0.06 -0.54 -1.78** 0.00 0.15 0.06 

RIY -0.02 0.05 0.15 0.05 0.16 1.69 0.08 -0.02 0.11 0.04 

RTY 0.14 0.34 0.27 -0.30 0.13 -0.82 -4.97* 0.03 0.22* 0.08 

SET 0.01 -0.19 0.37 0.28 0.48 1.13* -0.99 -0.07** -0.04 0.08 

SPX 0.00 0.07 0.13 0.07 0.15 1.31 -0.08 -0.02 0.10 0.04 

TPX 0.08 0.52 -0.08 -0.07 -0.16 0.23 -2.32 -0.04* 0.22** 0.09 

UKX -0.03 0.07 0.07 0.01 0.13 1.03 0.57 0.00 0.06 0.03 
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Table 18: One step-ahead predictive regression of ten years international bonds 
 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of ten 

years international bonds of twenty countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.01 -0.02 -0.09* 0.67** -1.18 -0.02 0.65 

Austria 0.00 -0.07 0.09* 0.53** -1.84 -0.05 0.51 

Belgium 0.00 -0.04 0.06 0.52** -0.14 0.04 0.42 

Canada 0.00 -0.01 0.05 0.59** -0.68 -0.09* 0.68 

Denmark 0.00 -0.07 0.08* 0.59** -1.03 0.04 0.60 

Euro land 0.00 -0.06 0.01 0.56** -1.22 -0.05 0.56 

Finland 0.00 -0.08 0.05 0.53** -1.29 -0.09 0.54 

France 0.00 -0.06 0.06 0.55** -0.95 -0.07 0.53 

Germany 0.00 -0.06 0.01 0.57** -1.21 -0.05 0.56 

Ireland -0.02 0.21 0.08 0.50** 9.25* 0.17* 0.24 

Italy -0.02 0.04 0.08 0.38** 6.62* 0.12 0.23 

Japan -0.01* -0.07 0.04 0.18** 5.15 -0.02 0.16 

Netherlands 0.00 -0.07 0.08 0.59** -1.88 -0.13* 0.55 

New Zealand 0.00 -0.03 0.01 0.52** -1.01 0.07 0.51 

Norway 0.00 -0.05 0.03 0.49** 0.54 0.03 0.44 

Spain -0.01 0.06 0.05 0.43** 5.08 0.02 0.24 

Sweden 0.00 -0.04 -0.01 0.55** 0.52 0.00 0.53 

Switzerland -0.01 -0.07 0.05 0.39** 0.51 0.02 0.43 

UK 0.00 -0.06 0.01 0.59** -1.35 -0.07 0.58 

US 0.00 -0.02 -0.02 0.95** -0.68 -0.05* 0.92 

 

 

 

 

 

 

 

 

 



89 

 

Table 19: One step-ahead predictive regression of two years internal bonds 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of two 

years international bonds of eighteen countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.00 -0.02 -0.04 0.11** -0.33 0.01 0.33 

Austria 0.00 -0.02 0.01 0.13** -1.04** 0.15* 0.53 

Belgium 0.00 -0.02 0.03 0.14** 0.04 0.19** 0.51 

Canada 0.00 -0.07* -0.01 0.14** -0.88 0.09 0.38 

Denmark 0.00 -0.02 0.01 0.13** 0.16 0.24** 0.50 

Euro land 0.00 -0.04* 0.02 0.15** -0.85 0.21** 0.54 

France -0.01** -0.01 0.03 0.14** 1.70** 0.20** 0.57 

Germany 0.00 -0.04 0.02 0.14** -0.80 0.21** 0.54 

Ireland 0.00 -0.04** 0.00 0.04** -0.55* 0.29** 0.36 

Italy 0.00 -0.02 0.03 0.14** 0.23 0.19** 0.53 

Japan 0.00 -0.05** -0.01 0.00 -0.57** 0.11 0.14 

Netherlands 0.00 0.00 0.01 0.13** 0.57** 0.18* 0.51 

New Zealand 0.00* -0.01 0.00 0.08** -0.59 0.16 0.22 

Spain 0.00 -0.04 0.02 0.13** -0.41 0.22** 0.54 

Sweden 0.00 -0.03 0.00 0.11** -0.30 0.24** 0.46 

Switzerland 0.00 -0.05 0.02 0.07* -0.68 0.21* 0.25 

UK 0.00 -0.01 -0.02 0.13** 0.33 0.16* 0.46 

US 0.00 -0.05** -0.07** 0.19** -0.43 -0.01 0.66 
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Appendix C: Predictive regressions after eliminating small hedge funds based on AUM 

value. 

Table 20: One period-ahead predictive regression of U.S. constant maturity yields 

 
This table reports the average intercept and slope coefficients from equation (2) where one period-ahead excess returns of 

constant maturity yields of one, two, three, five, seven, ten, twenty, and thirty years are regressed against ASR (aggregate 

systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00* 0.00 0.00 0.00** 0.45** 0.27 

2Y 0.00 0.00 0.00 0.00** 0.68** 0.52 

3Y 0.00 0.00 0.00 0.00** 0.75** 0.63 

5Y 0.00 0.00* 0.00 0.00** 0.83** 0.77 

7Y 0.00 0.00* 0.00 0.00** 0.87** 0.83 

10Y 0.00 0.00* 0.00 0.00** 0.90** 0.87 

20Y 0.00 0.00* 0.00 0.00** 0.92** 0.90 

30Y 0.00 0.00* 0.00 0.00** 0.93** 0.91 
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Table 21: One period-ahead predictive regression of country ETFs 

 
This table reports average intercept and slope coefficients from equation (5) where one period-ahead excess returns of thirty six 

country ETFs (developed and developing countries) are regressed against ASR (aggregate systemic risk of hedge funds), SP 

(market risk factor, excess return of S&P 500 index), SCLC (small cap premium, return spread of Russell 2000 index and S&P 

500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term 

spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF) and L.R (lagged return, 

previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients marked with **, 

and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR SP SCLC CS CGS D L.R R2 

Argentina -0.01 -0.41 0.76** 0.43* 0.74* -0.13 -0.55 0.05 0.31 

Australia 0.00 0.15 1.00** 0.26** 0.55** 0.23 0.32 -0.03 0.64 

Austria 0.02 0.38 0.84** 0.29** 0.67** 0.26 0.24 0.07 0.49 

Belgium 0.01 0.30 0.84** 0.14 0.46* 0.39* 0.33 0.11* 0.52 

Canada 0.01 0.18 1.02** 0.38** 0.32* 0.14 0.30 0.04 0.70 

Chile -0.01 0.13 0.66** 0.24* 0.58** -0.23 0.81 0.03 0.42 

China -0.01 0.18 0.85** 0.35 0.06 0.05 0.82 0.07 0.19 

Denmark 0.02 0.32 0.86** 0.19* 0.67** 0.27 0.12 -0.01 0.60 

Finland 0.03 0.33 1.43** 0.34* -0.09 -0.01 -0.02 0.01 0.51 

France 0.02 0.31 1.01** 0.29** 0.34* -0.06 0.05 -0.11* 0.64 

Germany 0.02 0.45* 1.08** 0.37** 0.32* -0.09 0.38 -0.10* 0.70 

Greece 0.05 1.07** 1.00** 0.22 0.52 -0.42 0.59 0.01 0.36 

Hong Kong -0.04 0.04 1.02** 0.36** 0.22 0.09 1.38* 0.03 0.52 

Indonesia -0.10** -0.39 1.25** 0.31 0.52 0.54 2.99** 0.23** 0.36 

Ireland 0.01 0.22 1.03** 0.26** 0.37* 0.18 0.05 0.07 0.62 

Italy 0.03 0.44* 0.94** 0.38** 0.55** 0.08 -0.03 -0.10 0.53 

Japan 0.00 0.13 0.61** 0.13 0.20 0.27 0.35 0.06 0.29 

Malaysia -0.07* -0.29 0.70** 0.46** 0.09 0.05 1.74* 0.03 0.20 

Mexico 0.00 0.20 1.22** 0.58** 0.09 0.19 1.03 -0.03 0.61 

Netherlands 0.02 0.41* 0.98** 0.28** 0.81** -0.03 0.05 -0.13** 0.69 

New Zealand 0.03 -0.18 0.81** 0.13 0.57** 0.28 -0.82 -0.05 0.47 

Norway 0.01 0.36 1.03** 0.42** 0.68** -0.28 0.51 -0.04 0.57 

Philippines -0.04 0.18 0.86** 0.03 0.01 -0.21 2.59** 0.18** 0.33 

Poland 0.02 0.41 1.35** 0.82** 0.10 0.13 0.22 -0.04 0.49 

Portugal 0.03* 0.45 0.75** 0.19 0.51* 0.19 -0.20 0.02 0.37 

Singapore -0.03 0.06 0.95** 0.26* 0.48* -0.06 1.38* 0.07 0.51 

South Africa -0.04 0.16 1.09** 0.60** 0.19 0.36 1.61* 0.03 0.46 

South Korea -0.05 -0.35 1.47** 0.25 -0.06 -0.17 1.85 0.07 0.36 

Spain 0.03* 0.47 0.98** 0.23* 0.52* 0.11 -0.04 -0.11* 0.51 

Sweden 0.00 0.17 1.19** 0.45** 0.47* -0.18 0.46 -0.08 0.66 

Taiwan -0.02 -0.04 1.00** 0.15 0.19 -0.44 0.65* 0.03 0.41 

Thailand -0.05 -0.41 1.17** 0.07 0.43 0.37 0.91 0.09 0.27 

Turkey 0.02 0.56 1.17** 0.65* 1.71** -0.59 1.32 -0.12* 0.36 

UK 0.01 0.18 0.85** 0.17* 0.48** 0.07 0.05 -0.06 0.69 

US -0.01 0.05 0.99** 0.09* 0.10 0.02 0.54 -0.06 0.86 

Venezuela 0.00 0.87 0.65** 0.70** -0.72 0.51 0.95** -0.02 0.18 
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Table 22: One step-ahead predictive regression of regional ETFs 

 
This table reports average intercept and slope coefficients from equation (6) where one period-ahead excess returns of thirty 

regional ETFs (developed and developing regions) are regressed against ASR (aggregate systemic risk of hedge funds), SCLC 

(small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s 

BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s 

dividend yield of respective ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), PE (previous month’s 

price earnings ratio), and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Region Int. ASR SCLC CS CGS D B-P EPS L.R R2 

America 0.06 0.18 0.11 1.07** -0.34* -0.48 0.42 -0.23 -0.14 0.26 

Asia 0.03 0.69* 0.21 0.86** -0.08 2.51 -4.83* 0.23* 0.04 0.24 

Asia ex. Japan -0.03 0.44 0.31* 1.07** -0.28 2.77 -3.49 0.35 0.08 0.29 

Bric 0.04 0.45 0.58** 1.66** -0.24 -0.07 2.18 -0.26 -0.01 0.27 

Developed Markets 0.05 0.67** 0.15 1.04** -0.25 0.24 -4.18* 0.41 -0.15* 0.30 

Developed Markets ex. USA 0.07 0.81** 0.23* 1.07** -0.19 0.30 -5.36** 0.39* -0.11 0.31 

Australia Asia 0.09 0.43 0.25* 1.41** -0.12 -0.18 -1.61 -0.05 -0.08 0.27 

Emerging Europe 0.01 0.58 0.57** 1.66** -0.61 1.63* -4.57 0.58* -0.05 0.27 

Emerging Markets -0.01 0.60 0.38** 1.33** -0.38 1.82 -2.19 0.35 0.01 0.31 

Europe 0.02 1.02** 0.25* 1.24** -0.24 1.01 -5.58** 0.81* -0.14* 0.32 

Europe & Emerging Markets 0.04 0.91** 0.30* 1.31** -0.29 0.35 -3.03* 0.46 -0.16* 0.30 

Europe ex. Emerging Europe 0.05 0.52* 0.16 1.18** -0.22 0.06 -1.64 0.12 -0.09 0.28 

Europe ex. Emerging markets 0.02 1.05** 0.24* 1.21** -0.24 1.08 -5.28** 0.81** -0.15* 0.32 

Europe Far East 0.08 0.83** 0.23* 1.08** -0.21 0.32 -5.85** 0.41* -0.09 0.31 

European Union 0.01 1.16** 0.25* 1.25** -0.24 1.25 -5.76** 0.90** -0.16* 0.33 

Europe ex. UK 0.04 0.85** 0.29* 1.30** -0.28 0.44 -4.10* 0.57* -0.14* 0.31 

Far East -0.02 0.48 0.14 0.79** 0.06 2.50 -0.87 0.10 0.06 0.16 

Latin America 0.07 0.58 0.43** 1.46** -0.31 0.38 2.15 -0.58 -0.03 0.28 

Non European Union 0.06 0.59* 0.17 1.21** -0.28 0.13 -1.65 0.13 -0.06 0.25 

North America 0.00 0.25 0.09 1.02** -0.33* 1.19 0.38 -0.05 -0.13 0.24 

Pacific 0.03 0.71* 0.20 0.85** -0.10 2.05 -5.15* 0.24* 0.03 0.24 

Scandinavia 0.14* 0.64* 0.36** 1.42** -0.49* -1.22 -3.58* 0.11 -0.10 0.30 

South East Asia -0.02 0.10 0.28* 1.05** -0.13 1.63 -1.73 0.13 0.20** 0.26 

Southern Europe 0.07 0.76** 0.34* 1.35** -0.19 -0.21 -3.94 0.41 -0.12 0.26 

World 0.05 0.72** 0.16 1.09** -0.26 0.64 -4.31* 0.46 -0.13 0.31 

World ex. Developed Europe 0.03 0.49* 0.15 1.06** -0.27 0.68 -2.62 0.25 -0.11 0.28 

World ex. Emerging Europe 0.04 0.58* 0.14 1.06** -0.27 0.78 -3.43 0.33 -0.11 0.29 

World ex. Japan 0.02 0.72** 0.17 1.15** -0.29 0.88 -3.67* 0.52 -0.14* 0.31 

World ex. UK 0.04 0.68** 0.18 1.08** -0.27 0.65 -4.11* 0.43 -0.13 0.30 

World ex. USA 0.07 0.82** 0.26** 1.13** -0.21 0.55 -5.30* 0.39 -0.08 0.32 
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Table 23: One period-ahead predictive regression of equity indices 

 
This table report the average intercept and slope coefficients from equation (7) where one period-ahead excess returns of thirteen 

ETFs on equity indices are regressed against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return 

spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 

10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective 

ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), EPS (lagged value of trailing earnings per share), 

and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. 

Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

ETF Index Int. ASR SCLC CS CGS D B-P EPS L.R R
2
 

AEX 0.11** 0.29 0.04 0.20 0.03 -0.84 -2.92** -0.02 0.00 0.07 

HSI  -0.04 0.00 -0.05 -0.03 -0.07 2.01 -0.37 0.00 0.10 0.05 

IBEX 0.06 0.45 0.05 0.11 0.37 0.02 -1.21 0.00 0.08 0.04 

INDU 0.09* 0.01 0.08 0.09 0.05 -0.42 -1.90** 0.00 0.03 0.06 

MEXBOL 0.04 0.33 0.17 0.35 0.06 1.05 -1.34 0.00 -0.06 0.03 

MID 0.12 0.24 -0.06 0.23 0.17 0.95 -3.42* -0.09* 0.17* 0.08 

OMX 0.05 -0.14 -0.02 -0.20 0.06 -0.53 -1.76** 0.00 0.15 0.06 

RIY -0.01 0.10 0.05 0.16 0.17 1.72 0.05 -0.03 0.11 0.04 

RTY 0.15 0.43 -0.30 0.27 0.14 -0.81 -5.23* 0.03 0.22* 0.08 

SET50 0.02 -0.07 0.28 0.39 0.50 1.12* -1.14 -0.07** -0.04 0.08 

SPX 0.00 0.12 0.07 0.13 0.15 1.37 -0.09 -0.02 0.10 0.04 

TPX 0.08 0.55 -0.06 -0.08 -0.16 0.39 -2.20 -0.04 0.22** 0.09 

UKX -0.03 0.09 0.01 0.07 0.13 1.05 0.57 0.00 0.06 0.03 
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Table 24: One step-ahead predictive regression of ten years international bonds 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of ten 

years international bonds of twenty countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.01 -0.03 -0.09* 0.67** -1.09 -0.02 0.65 

Austria 0.00 -0.07 0.09* 0.53** -1.64 -0.05 0.51 

Belgium 0.00 -0.04 0.06 0.52** -0.02 0.04 0.42 

Canada 0.00 -0.01 0.05 0.59** -0.65 -0.09* 0.68 

Denmark 0.00 -0.07 0.08* 0.59** -0.92 0.04 0.60 

Euro land 0.00 -0.07 0.01 0.56** -1.14 -0.05 0.56 

Finland 0.00 -0.08 0.05 0.53** -1.15 -0.09 0.54 

France 0.00 -0.06 0.06 0.55** -0.81 -0.07 0.53 

Germany 0.00 -0.07 0.01 0.56** -1.13 -0.05 0.56 

Ireland -0.02 0.26* 0.09 0.50** 10.11** 0.16* 0.25 

Italy -0.02 0.03 0.08 0.38** 6.41* 0.12 0.23 

Japan -0.01* -0.08 0.04 0.18** 5.12 -0.02 0.16 

Netherlands 0.00 -0.08 0.08 0.59** -1.76 -0.13* 0.55 

New Zealand 0.00 -0.04 0.01 0.52** -0.94 0.07 0.52 

Norway 0.00 -0.06 0.03 0.49** 0.62 0.03 0.44 

Spain -0.01 0.06 0.05 0.43** 4.88 0.02 0.24 

Sweden 0.00 -0.05 -0.01 0.55** 0.56 0.00 0.53 

Switzerland -0.01 -0.09 0.05 0.39** 0.69 0.02 0.43 

UK 0.00 -0.07 0.01 0.59** -1.25 -0.08 0.58 

US 0.00 -0.02 -0.02 0.95** -0.66 -0.05* 0.92 
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Table 25: One step-ahead predictive regression of two years international bonds 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of two 

year international bonds of eighteen countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. 

 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.00 -0.02 -0.04 0.11** -0.32 0.01 0.33 

Austria 0.00 -0.02 0.01 0.13** -1.06** 0.16* 0.53 

Belgium 0.00 -0.01 0.03 0.14** 0.11 0.19** 0.51 

Canada 0.00 -0.08 -0.01 0.14** -0.84 0.10 0.37 

Denmark 0.00 -0.03 0.01 0.13** 0.17 0.25** 0.50 

Euro land 0.00 -0.04 0.02 0.15** -0.83 0.21** 0.54 

France -0.01** -0.01 0.03 0.14** 1.73** 0.20** 0.57 

Germany 0.00 -0.04 0.02 0.14** -0.78 0.21** 0.54 

Ireland 0.00 -0.04** 0.00 0.04** -0.57** 0.29** 0.36 

Italy 0.00 -0.02 0.03 0.14** 0.28 0.19** 0.53 

Japan 0.00** -0.06** -0.01 0.00 -0.57** 0.12 0.14 

Netherlands 0.00 0.01 0.01 0.13** 0.58** 0.18* 0.51 

New Zealand 0.00* -0.01 0.00 0.08** -0.59 0.16 0.22 

Spain 0.00 -0.04 0.02 0.13** -0.38 0.23** 0.54 

Sweden 0.00 -0.04 0.00 0.11** -0.29 0.25** 0.46 

Switzerland 0.00 -0.05 0.02 0.07** -0.59 0.21* 0.25 

UK 0.00 -0.01 -0.02 0.13** 0.36 0.16* 0.46 

US 0.00 -0.06** -0.07** 0.19** -0.45 -0.01 0.66 
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Appendix D: Predictive regressions of one-month ahead excess returns on four 

specifications of ASR based on broad categories. 

Table 26: One step-ahead predictive regression of U.S. constant maturity yields over four specifications 

of ASR 

 
This table reports the average intercept and slope coefficients from equation (2) where one period-ahead excess returns of 

constant maturity yields of one, two, three, five, seven, ten, twenty, and thirty years are regressed against ASR (aggregate 

systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. The four specifications 

of ASR are used. Panel A reports ASRD (directional traders). Panel B reports ASRR (relative value). Panel C reports ASRS 

(security selection). Panel D reports ASRM (multi-process). 

 

Panel A: ASRD 

CMY Int. ASRD CS CGS L.R R
2
 

1Y 0.00 0.00 0.00 0.00** 0.46** 0.27 

2Y 0.00 -0.01 0.00 0.00** 0.66** 0.52 

3Y 0.00 -0.01 0.00 0.00** 0.74** 0.63 

5Y 0.00 -0.01 0.00 0.00** 0.84** 0.76 

7Y 0.00 -0.01 0.00 0.00** 0.88** 0.82 

10Y 0.00 -0.01 0.00 0.00** 0.91** 0.86 

20Y 0.00 0.00 0.00 0.00** 0.94** 0.90 

30Y 0.00 0.00 0.00 0.00** 0.95** 0.91 

 

Panel B: ASRR  

CMY Int. ASRR CS CGS L.R R
2
 

1Y 0.00** 0.00 0.00 0.00** 0.46** 0.27 

2Y 0.00* 0.00 0.00 0.00** 0.68** 0.52 

3Y 0.00 0.00 0.00 0.00** 0.75** 0.63 

5Y 0.00 0.00 0.00 0.00** 0.84** 0.77 

7Y 0.00 0.00* 0.00 0.00** 0.87** 0.82 

10Y 0.00 0.00* 0.00 0.00** 0.89** 0.87 

20Y 0.00 0.00* 0.00 0.00** 0.92** 0.90 

30Y 0.00 0.00* 0.00 0.00** 0.93** 0.91 
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Panel C: ASRS 

CMY Int. ASRS CS CGS L.R R
2
 

1Y 0.00** 0.00 0.00 0.00** 0.45** 0.27 

2Y 0.00 0.00 0.00 0.00** 0.68** 0.52 

3Y 0.00 0.00 0.00 0.00** 0.75** 0.63 

5Y 0.00 0.00 0.00 0.00** 0.84** 0.76 

7Y 0.00 0.00 0.00 0.00** 0.88** 0.82 

10Y 0.00 0.00 0.00 0.00** 0.91** 0.87 

20Y 0.00 0.00 0.00 0.00** 0.93** 0.90 

30Y 0.00 0.00 0.00 0.00** 0.94** 0.91 

 

Panel D: ASRM 

CMY Int. ASRM CS CGS L.R R
2
 

1Y 0.00** 0.00 0.00 0.00** 0.46** 0.27 

2Y 0.00 0.00 0.00 0.00** 0.68** 0.52 

3Y 0.00 0.00 0.00 0.00** 0.75** 0.63 

5Y 0.00 0.00* 0.00 0.00** 0.82** 0.77 

7Y 0.00 0.00** 0.00 0.00** 0.85** 0.83 

10Y 0.00 0.00** 0.00 0.00** 0.88** 0.87 

20Y 0.00 0.00* 0.00 0.00** 0.90** 0.90 

30Y 0.00 0.00** 0.00 0.00** 0.91** 0.92 

 

 

 

 

 

 

 

 

 

 

 

 

 



98 

 

Table 27: One step-ahead predictive regression of country ETFs over four specifications of ASR 

 
This table reports average intercept and slope coefficients from equation (5) where one period-ahead excess returns of thirty six 

country ETFs (developed and developing countries) are regressed against ASR (aggregate systemic risk of hedge funds), SP 

(market risk factor, excess return of S&P 500 index), SCLC (small cap premium, return spread of Russell 2000 index and S&P 

500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term 

spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF) and L.R (lagged return, 

previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients marked with **, 

and * are significant at the 1%, and 5% level, respectively. Four new specifications of ASR are used. Panel A reports ASRD 

(directional traders). Panel B reports ASRR (relative value). Panel C reports ASRS (security selection). Panel D reports ASRM 

(multi-process). 

 

Panel A: ASRD 

Country Int. ASRD SP SCLC CS CGS D L.R R2 

Argentina -0.03 -0.61 0.75** 0.44** 0.74* -0.12 -0.47 0.05 0.31 

Australia 0.05 0.86 1.01** 0.25** 0.57** 0.25 0.41 -0.03 0.65 

Austria 0.07 1.13 0.86** 0.27* 0.67** 0.27 0.26 0.07 0.49 

Belgium 0.02 0.36 0.85** 0.13 0.43* 0.38* 0.30 0.12* 0.51 

Canada 0.04 0.62 1.03** 0.38** 0.33* 0.14 0.27 0.04 0.70 

Chile 0.04 0.87 0.67** 0.23* 0.60* -0.21 0.99 0.03 0.43 

China 0.14 2.44* 0.87** 0.33 0.12 0.11 1.50* 0.07 0.21 

Denmark 0.06 0.80 0.88** 0.18* 0.65** 0.27 0.17 -0.01 0.60 

Finland 0.04 0.45 1.44** 0.33* -0.12 -0.02 -0.05 0.02 0.51 

France 0.03 0.44 1.02** 0.28** 0.32 -0.06 -0.04 -0.10* 0.63 

Germany 0.05 0.81 1.10** 0.36** 0.30 -0.09 0.20 -0.09* 0.69 

Greece 0.08 1.33 1.05** 0.21 0.40 -0.45 0.47 0.04 0.34 

Hong Kong 0.02 0.99 1.03** 0.36** 0.26 0.12 1.56** 0.03 0.53 

Indonesia -0.05 0.33 1.23** 0.31 0.59 0.59 2.84** 0.23** 0.35 

Ireland 0.01 0.20 1.04** 0.26** 0.34 0.17 0.03 0.07 0.62 

Italy 0.03 0.43 0.96** 0.37** 0.52* 0.06 -0.14 -0.09 0.52 

Japan 0.01 0.28 0.62** 0.13 0.20 0.27 0.31 0.06 0.28 

Malaysia -0.05 -0.07 0.69 0.47** 0.13 0.07 1.74* 0.03 0.20 

Mexico 0.06 1.08* 1.24** 0.57** 0.11 0.21 1.09 -0.03 0.62 

Netherlands 0.06 0.85* 0.99** 0.26** 0.79** -0.03 0.00 -0.12* 0.69 

New Zealand 0.05 0.30 0.80** 0.13 0.59** 0.30 -0.63 -0.04 0.47 

Norway 0.08 1.27* 1.05** 0.40** 0.69** -0.27 0.59 -0.04 0.57 

Poland 0.08 1.16 1.37** 0.80** 0.11 0.14 0.16 -0.04 0.49 

Portugal 0.05 0.57 0.77** 0.18 0.48* 0.18 -0.31 0.03 0.37 

Singapore 0.02 0.80 0.95** 0.26* 0.50* -0.04 1.50** 0.07 0.52 

South Africa 0.00 0.71 1.10** 0.59** 0.20 0.37 1.58* 0.03 0.46 

South Korea -0.04 -0.23 1.46** 0.26 -0.01 -0.14 1.54 0.07 0.35 

Spain 0.05 0.69 1.00** 0.21 0.48* 0.10 -0.14 -0.10 0.50 

Sweden 0.00 0.15 1.19** 0.45** 0.45* -0.19 0.44 -0.07 0.65 

Taiwan -0.01 0.06 1.00** 0.15 0.20 -0.43 0.66* 0.03 0.41 

Thailand 0.00 0.35 1.16** 0.07 0.51 0.43 0.82 0.09 0.27 

UK 0.02 0.36 0.86** 0.16* 0.47** 0.07 0.04 -0.06 0.69 

US -0.01 0.04 0.99** 0.09* 0.10 0.02 0.52 -0.06 0.86 

Venezuela 0.06 1.63 0.69** 0.67** -0.75 0.50 0.89** -0.02 0.17 
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Panel B: ASRR 

Country Int. ASRR SP SCLC CS CGS D L.R R
2
 

Argentina 0.00 -0.49 0.76** 0.43** 0.74* -0.15 -0.67* 0.04 0.32 

Australia -0.01 0.07 1.00** 0.26** 0.54** 0.23 0.35 -0.03 0.64 

Austria 0.01 0.20 0.85** 0.29* 0.66** 0.26 0.15 0.07 0.48 

Belgium 0.00 0.23 0.85** 0.13 0.44* 0.39* 0.38* 0.12* 0.52 

Canada 0.00 0.14 1.02** 0.38** 0.31* 0.13 0.50 0.05 0.70 

Chile -0.01 -0.08 0.66** 0.24* 0.57** -0.25 0.50 0.02 0.42 

China -0.01 -0.02 0.86** 0.34 0.04 0.04 0.72 0.07 0.19 

Denmark 0.01 0.20 0.86** 0.19* 0.65** 0.27 0.28 -0.01 0.59 

Finland 0.01 0.33 1.43** 0.34* -0.10 -0.01 0.19 0.02 0.51 

France 0.00 0.24 1.01** 0.29** 0.32 -0.06 0.26 -0.10* 0.64 

Germany 0.00 0.30 1.08** 0.37** 0.28 -0.10 0.63 -0.09 0.69 

Greece 0.01 0.90** 1.01** 0.22 0.49 -0.43 1.00 0.01 0.37 

Hong Kong -0.04* -0.05 1.03** 0.36** 0.21 0.08 1.38* 0.03 0.52 

Indonesia -0.08** -0.21 1.24** 0.31 0.55 0.55 2.81** 0.23** 0.36 

Ireland 0.00 0.21 1.03** 0.26** 0.37* 0.18 0.12 0.07 0.62 

Italy 0.01 0.43* 0.95** 0.38** 0.53* 0.08 0.23 -0.09 0.53 

Japan -0.01 0.06 0.61** 0.13 0.19 0.27 0.37 0.06 0.28 

Malaysia -0.05* -0.16 0.69** 0.46** 0.11 0.05 1.60* 0.02 0.20 

Mexico -0.01 0.11 1.23** 0.58** 0.07 0.19 1.12 -0.03 0.61 

Netherlands 0.00 0.24 0.99** 0.27** 0.77** -0.03 0.18 -0.11* 0.69 

New Zealand 0.03 -0.12 0.80** 0.13 0.57** 0.28 -0.78 -0.05 0.47 

Norway 0.00 0.16 1.04** 0.41** 0.65** -0.29 0.55 -0.03 0.56 

Poland 0.00 0.27 1.35** 0.81** 0.08 0.12 0.39 -0.04 0.49 

Portugal 0.02 0.24 0.76** 0.19 0.48* 0.18 -0.16 0.03 0.37 

Singapore -0.03* 0.04 0.95** 0.26* 0.48* -0.06 1.41* 0.07 0.51 

South Africa -0.04 0.06 1.10** 0.60** 0.18 0.35 1.59* 0.03 0.45 

South Korea -0.03 -0.24 1.47** 0.25 -0.05 -0.16 1.77 0.07 0.35 

Spain 0.01 0.35 0.98** 0.23* 0.49* 0.10 0.10 -0.10 0.51 

Sweden -0.01 0.08 1.19** 0.45** 0.45* -0.18 0.52 -0.07 0.66 

Taiwan -0.02 0.03 1.00** 0.15 0.20 -0.43 0.68* 0.03 0.41 

Thailand -0.03 -0.28 1.17** 0.07 0.45 0.38 0.74 0.08 0.27 

UK 0.00 0.08 0.85** 0.16* 0.46** 0.07 0.10 -0.06 0.69 

US -0.01 0.08 0.99** 0.09* 0.10 0.02 0.73 -0.06 0.86 

Venezuela -0.03 1.04* 0.63** 0.68** -0.66 0.52 1.21** -0.03 0.19 
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Panel C: ASRS 

Country Int. ASRS SP SCLC CS CGS D L.R R
2
 

Argentina 0.01 -0.08 0.76** 0.43** 0.74* -0.10 -0.41 0.06 0.31 

Australia 0.00 0.06 1.00** 0.26** 0.55** 0.23 0.24 -0.03 0.64 

Austria 0.01 0.18 0.84** 0.29* 0.68** 0.25 -0.01 0.06 0.48 

Belgium 0.01 0.19 0.84** 0.14 0.46* 0.38* 0.30 0.11* 0.52 

Canada 0.01 0.12 1.02** 0.38** 0.33* 0.13 0.16 0.04 0.70 

Chile -0.01 0.17 0.65** 0.24* 0.59** -0.23 0.86 0.02 0.42 

China -0.01 0.14 0.85** 0.35 0.06 0.05 0.89 0.07 0.19 

Denmark 0.02 0.22 0.86** 0.19* 0.66** 0.26 0.15 -0.01 0.60 

Finland 0.02 0.17 1.43** 0.34* -0.10 -0.02 -0.10 0.02 0.51 

France 0.02 0.21 1.01** 0.29** 0.35* -0.06 -0.10 -0.11* 0.64 

Germany 0.03* 0.34** 1.07** 0.37** 0.34* -0.09 0.15 -0.11* 0.70 

Greece 0.05 0.66* 1.00** 0.23 0.50 -0.44 0.30 0.01 0.35 

Hong Kong -0.04 0.02 1.02** 0.36* 0.22 0.09 1.38* 0.03 0.52 

Indonesia -0.11** -0.42 1.26** 0.31 0.49 0.53 3.19** 0.23** 0.36 

Ireland 0.00 0.08 1.03** 0.26** 0.35 0.17 0.02 0.07 0.62 

Italy 0.03 0.30 0.94** 0.38** 0.56** 0.07 -0.14 -0.10 0.53 

Japan 0.00 0.08 0.61** 0.13 0.20 0.27 0.25 0.06 0.28 

Malaysia -0.08* -0.35 0.71** 0.46** 0.07 0.04 1.89** 0.03 0.21 

Mexico 0.00 0.15 1.22** 0.58** 0.09 0.19 0.90 -0.04 0.61 

Netherlands 0.03 0.31* 0.97** 0.28** 0.83** -0.03 -0.07 -0.13** 0.69 

New Zealand 0.03 -0.19 0.81** 0.12 0.57** 0.27 -0.90 -0.05 0.47 

Norway 0.02 0.29 1.02** 0.42** 0.69** -0.29 0.44 -0.04 0.57 

Poland 0.02 0.28 1.34** 0.82** 0.10 0.12 0.11 -0.04 0.49 

Portugal 0.04* 0.37* 0.74** 0.19 0.53** 0.19 -0.29 0.01 0.38 

Singapore -0.04 -0.02 0.95** 0.26* 0.47* -0.06 1.34* 0.07 0.51 

South Africa -0.03 0.16 1.09** 0.60** 0.19 0.35 1.62* 0.03 0.46 

South Korea -0.06 -0.37 1.48** 0.24 -0.07 -0.17 1.98 0.08 0.36 

Spain 0.03* 0.32 0.98** 0.23* 0.52* 0.11 -0.17 -0.11* 0.51 

Sweden 0.01 0.16 1.18** 0.45** 0.48* -0.18 0.38 -0.08 0.66 

Taiwan -0.03 -0.08 1.00** 0.15 0.18 -0.44 0.68* 0.03 0.41 

Thailand -0.08 -0.52 1.18** 0.08 0.39 0.34 1.17 0.09 0.28 

UK 0.01 0.15 0.85** 0.17* 0.49** 0.07 -0.05 -0.07 0.69 

US -0.01 0.02 0.99** 0.09* 0.10 0.02 0.49 -0.06 0.86 

Venezuela -0.02 0.44 0.66** 0.70** -0.76 0.49 0.87** -0.02 0.17 
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Panel D: ASRM 

Country Int. ASRM SP SCLC CS CGS D L.R R
2
 

Argentina 0.00 -0.51 0.76** 0.42* 0.72* -0.15 -0.62* 0.04 0.32 

Australia -0.01 0.03 1.00** 0.26** 0.54** 0.23 0.27 -0.03 0.64 

Austria 0.01 0.16 0.85** 0.29* 0.67** 0.26 0.01 0.07 0.48 

Belgium 0.00 0.26 0.85** 0.14 0.45* 0.39* 0.37* 0.12* 0.52 

Canada 0.00 0.14 1.02** 0.39** 0.32* 0.14 0.41 0.05 0.70 

Chile -0.01 -0.07 0.66** 0.23* 0.57** -0.25 0.54 0.02 0.42 

China -0.02 -0.06 0.86** 0.34 0.03 0.03 0.69 0.07 0.19 

Denmark 0.01 0.21 0.87** 0.19* 0.65** 0.27 0.32 -0.01 0.59 

Finland 0.02 0.37 1.43** 0.35* -0.08 -0.01 0.13 0.02 0.51 

France 0.01 0.30 1.01** 0.30** 0.34* -0.06 0.23 -0.11* 0.64 

Germany 0.01 0.41* 1.08** 0.37** 0.31* -0.09 0.62 -0.09* 0.70 

Greece 0.03 1.10** 1.00** 0.24 0.55 -0.41 0.95 0.01 0.37 

Hong Kong -0.04* -0.08 1.03** 0.36** 0.20 0.08 1.38* 0.03 0.52 

Indonesia -0.09** -0.35 1.24** 0.31 0.52 0.53 2.84** 0.23** 0.36 

Ireland 0.01 0.20 1.03** 0.27** 0.37* 0.18 0.07 0.07 0.62 

Italy 0.02 0.49* 0.95** 0.39** 0.56** 0.08 0.16 -0.09 0.53 

Japan -0.01 0.03 0.62** 0.13 0.19 0.27 0.26 0.06 0.28 

Malaysia -0.06* -0.30 0.70** 0.46** 0.08 0.04 1.61* 0.02 0.21 

Mexico -0.01 0.12 1.23** 0.58** 0.08 0.19 1.09 -0.03 0.61 

Netherlands 0.01 0.34* 0.98** 0.28** 0.80** -0.02 0.18 -0.12* 0.69 

New Zealand 0.03 -0.24 0.81** 0.12 0.55** 0.26 -0.84 -0.05 0.47 

Norway 0.00 0.23 1.03** 0.42** 0.66** -0.29 0.58 -0.03 0.57 

Poland 0.01 0.31 1.35** 0.82** 0.09 0.13 0.32 -0.04 0.49 

Portugal 0.02 0.34 0.75** 0.19 0.51* 0.19 -0.15 0.03 0.37 

Singapore -0.03* -0.01 0.95** 0.26* 0.47* -0.06 1.33* 0.07 0.51 

South Africa -0.04 0.12 1.09** 0.60** 0.19 0.35 1.65* 0.03 0.45 

South Korea -0.04 -0.35 1.47** 0.24 -0.08 -0.18 1.87 0.07 0.36 

Spain 0.02 0.43 0.98** 0.23* 0.52* 0.11 0.07 -0.11 0.51 

Sweden 0.00 0.10 1.19** 0.45** 0.46* -0.18 0.50 -0.07 0.66 

Taiwan -0.02 -0.06 1.00** 0.15 0.18 -0.44 0.63* 0.03 0.41 

Thailand -0.05 -0.50 1.17** 0.07 0.40 0.35 0.82 0.08 0.28 

UK 0.00 0.11 0.85** 0.17* 0.47** 0.07 0.09 -0.06 0.69 

US -0.01 0.07 0.99** 0.09* 0.10 0.02 0.63 -0.06 0.86 

Venezuela -0.02 0.91 0.65** 0.70** -0.67 0.52 1.08** -0.02 0.18 
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Table 28: One step-ahead predictive regression of regional ETFs over four specifications of ASR 

 
This table reports average intercept and slope coefficients from equation (6) where one period-ahead excess returns of thirty 

regional ETFs (developed and developing regions) are regressed against ASR (aggregate systemic risk of hedge funds), SCLC 

(small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s 

BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s 

dividend yield of respective ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), PE (previous month’s 

price earnings ratio), and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Four new specifications 

of ASR are used here. Panel A reports ASRD (directional traders). Panel B reports ASRR (relative value). Panel C reports ASRS 

(security selection). Panel D reports ASRM (multi-process). 

 

Panel A: ASRD 

Region Int. ASRD SCLC CS CGS D B-P PE L.R R2 

America 0.06 -0.60 0.12 1.06** -0.38* -2.08 0.71 -0.43* -0.14* 0.26 

Asia 0.13 1.82* 0.18 0.85** -0.09 2.30 -6.01** 0.26* 0.05 0.23 

Asia ex. Japan 0.05 1.42 0.29* 1.07** -0.28 2.90 -4.27* 0.40 0.08 0.29 

Australia Asia 0.15 1.25 0.23 1.39** -0.14 -0.15 -2.52 0.05 -0.08 0.27 

Bric 0.08 1.00 0.56** 1.65** -0.25 -0.10 2.19 -0.28 -0.01 0.27 

Developed Markets 0.10 0.63 0.14 1.05** -0.27 -0.90 -3.28 0.21 -0.13 0.27 

Developed Markets ex. USA 0.18* 1.69* 0.20* 1.06** -0.20 -0.37 -6.38* 0.40 -0.10 0.29 

Emerging Europe 0.07 1.48 0.54** 1.66** -0.61 1.88** -4.76 0.61* -0.04 0.27 

Emerging Markets 0.06 1.40 0.36** 1.34** -0.39 1.70 -2.68 0.41 0.01 0.31 

Europe 0.10 1.68 0.22* 1.23** -0.27 0.46 -5.21* 0.71 -0.12 0.29 

Europe & Emerging Markets 0.11 0.84 0.27* 1.31** -0.32 -0.87 -3.09 0.22 -0.14 0.27 

Europe & Far East 0.17* 1.75* 0.20 1.06** -0.22 -0.19 -6.73* 0.44 -0.08 0.29 

Europe ex. Emerging Europe 0.03 0.11 0.17 1.16** -0.25 -0.23 0.09 -0.07 -0.08 0.26 

Europe ex. Emerging Markets 0.11 1.63 0.21 1.21** -0.26 0.21 -4.90* 0.64 -0.13 0.28 

Europe ex. UK 0.11 1.13 0.26* 1.29** -0.31 -0.53 -4.27* 0.44 -0.12 0.28 

European Union 0.11 1.81 0.22* 1.25** -0.27 0.38 -5.12* 0.69 -0.13 0.29 

Far East 0.05 1.19 0.12 0.78** 0.05 2.38 -1.18 0.09 0.07 0.16 

Latin America 0.16* 1.50 0.41** 1.47** -0.32 0.13 2.22 -0.69* -0.02 0.28 

Non European Union 0.05 0.63 0.16 1.19** -0.30 0.17 -1.79 0.22 -0.05 0.23 

North America 0.01 -0.51 0.10 1.01** -0.37* -0.47 0.96 -0.28 -0.13 0.24 

Pacific 0.14* 1.90* 0.17 0.84** -0.10 1.83 -6.51** 0.27* 0.04 0.23 

Scandinavia 0.17* 0.92 0.34* 1.38** -0.51* -1.38 -3.69 0.10 -0.09 0.29 

South East Asia 0.01 0.65 0.28* 1.06** -0.12 1.76 -2.27 0.20 0.20** 0.26 

Southern Europe 0.09 0.90 0.32* 1.32** -0.21 -0.49 -4.30 0.43 -0.11 0.24 

World 0.09 0.60 0.15 1.10** -0.29 -0.64 -2.78 0.16 -0.11 0.28 

World ex. Developed Europe 0.06 0.39 0.14 1.06** -0.29 -0.20 -1.88 0.10 -0.10 0.27 

World ex. Emerging Europe 0.06 0.54 0.13 1.07** -0.28 -0.01 -2.22 0.15 -0.10 0.27 

World ex. Japan 0.07 0.44 0.15 1.16** -0.32 -0.47 -1.84 0.12 -0.12 0.28 

World ex. UK 0.09 0.73 0.16 1.09** -0.29 -0.52 -3.30 0.23 -0.12 0.28 

World ex. USA 0.19* 2.01* 0.23* 1.11** -0.22 0.12 -7.01* 0.47 -0.07 0.31 
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Panel B: ASRR 

Region Int. ASRR SCLC CS CGS D B-P PE L.R R2 

America 0.05 0.23 0.11 1.06** -0.34* -0.10 0.20 -0.21 -0.13 0.26 

Asia 0.00 0.31 0.20 0.87** -0.10 2.17 -3.40 0.15 0.06 0.22 

Asia ex. Japan -0.05 0.12 0.31* 1.06** -0.31 2.77 -2.48 0.26 0.09 0.28 

Australia Asia 0.08 0.28 0.24* 1.41** -0.12 -0.13 -1.07 -0.15 -0.08 0.27 

Bric 0.01 0.24 0.57** 1.66** -0.24 -0.06 3.03 -0.30 -0.01 0.27 

Developed Markets 0.06 0.46* 0.15 1.02** -0.26 0.00 -3.86* 0.26 -0.13 0.29 

Developed Markets ex. USA 0.07 0.44* 0.22* 1.06** -0.21 -0.18 -4.39* 0.18 -0.09 0.29 

Emerging Europe -0.01 0.44 0.56** 1.68** -0.60 1.73** -4.92 0.67* -0.05 0.27 

Emerging Markets -0.07 0.33 0.37** 1.33** -0.39 2.46 -0.76 0.36 0.02 0.30 

Europe 0.05 0.68** 0.24* 1.21** -0.27 0.31 -5.43** 0.53 -0.12 0.31 

Europe & Emerging Markets 0.03 0.74** 0.29* 1.25** -0.30 0.47 -3.78* 0.43 -0.14* 0.29 

Europe & Far East 0.07 0.45* 0.22* 1.06** -0.23 -0.13 -4.65* 0.20 -0.07 0.29 

Europe ex. Emerging Europe 0.06 0.33 0.16 1.16** -0.23 -0.35 -1.17 -0.06 -0.08 0.27 

Europe ex. Emerging Markets 0.05 0.70** 0.23* 1.17** -0.26 0.42 -5.26** 0.53 -0.13 0.31 

Europe ex. UK 0.04 0.63** 0.28* 1.25** -0.30 0.27 -4.61* 0.47 -0.12 0.30 

European Union 0.04 0.77** 0.25* 1.21** -0.27 0.60 -5.60** 0.59* -0.13 0.31 

Far East -0.02 0.18 0.14 0.78** 0.04 1.84 -0.63 0.05 0.07 0.15 

Latin America 0.05 0.33 0.43** 1.45** -0.32 0.32 2.99* -0.65 -0.02 0.27 

Non European Union 0.06 0.43 0.17 1.18** -0.29 -0.04 -2.20 0.10 -0.05 0.24 

North America 0.00 0.27 0.09 1.01** -0.33* 1.41 0.16 -0.06 -0.12 0.25 

Pacific 0.01 0.34 0.19 0.86** -0.11 1.73 -3.63 0.14 0.05 0.22 

Scandinavia 0.11* 0.38 0.36** 1.39** -0.50* -1.06 -3.28 0.05 -0.08 0.30 

South East Asia -0.03 0.01 0.28* 1.05** -0.14 1.56 -1.53 0.09 0.20** 0.26 

Southern Europe 0.05 0.67* 0.33* 1.31** -0.20 0.07 -4.08* 0.38 -0.11 0.26 

World 0.05 0.45* 0.16 1.07** -0.28 0.25 -3.65 0.25 -0.11 0.30 

World ex. Developed Europe 0.03 0.33 0.15 1.04** -0.28 0.50 -2.31 0.14 -0.10 0.28 

World ex. Emerging Europe 0.04 0.37 0.14 1.05** -0.28 0.43 -2.76 0.16 -0.10 0.29 

World ex. Japan 0.04 0.49* 0.16 1.13** -0.30 0.47 -3.35 0.31 -0.12 0.30 

World ex. UK 0.04 0.43* 0.17 1.06** -0.28 0.34 -3.52* 0.25 -0.11 0.30 

World ex. USA 0.06 0.39 0.25* 1.12** -0.23 0.06 -3.63 0.13 -0.06 0.30 
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Panel C: ASRS 

Region Int. ASRS SCLC CS CGS D B-P PE L.R R2 

America 0.05 0.15 0.11 1.08** -0.34* -0.46 0.43 -0.20 -0.14* 0.26 

Asia 0.04 0.62** 0.21 0.85 -0.08 2.20 -5.95** 0.28** 0.03 0.24 

Asia ex. Japan 0.01 0.50* 0.32* 1.06** -0.27 2.33 -4.94* 0.42 0.07 0.30 

Australia Asia 0.07 0.29 0.25* 1.42** -0.13 -0.25 -1.43 -0.02 -0.09 0.27 

Bric 0.06 0.52 0.58** 1.64** -0.24 -0.05 1.18 -0.23 -0.01 0.28 

Developed Markets 0.05 0.51** 0.15 1.06** -0.25 0.06 -3.92* 0.43 -0.16* 0.30 

Developed Markets ex. USA 0.07 0.60** 0.23* 1.10** -0.19 0.14 -5.02** 0.41* -0.12 0.31 

Emerging Europe 0.02 0.46 0.57** 1.65** -0.62 1.52* -4.31 0.52 -0.05 0.27 

Emerging Markets 0.05 0.57* 0.39** 1.32** -0.37 1.06 -3.22 0.24 0.01 0.31 

Europe 0.00 0.74** 0.25* 1.27** -0.25 1.01 -4.60* 0.80* -0.15* 0.32 

Europe & Emerging Markets 0.04 0.60** 0.30* 1.34** -0.29 0.03 -2.26 0.37 -0.16* 0.30 

Europe & Far East 0.07 0.64** 0.23* 1.10** -0.21 0.21 -5.59** 0.45* -0.11 0.31 

Europe ex. Emerging Europe 0.04 0.52** 0.16 1.19** -0.22 0.38 -2.21 0.30 -0.11 0.29 

Europe ex. Emerging Markets 0.00 0.75* 0.24* 1.24** -0.24 0.98 -4.31* 0.79** -0.16* 0.32 

Europe ex. UK 0.03 0.60** 0.29* 1.33** -0.29 0.22 -3.26 0.51 -0.15* 0.31 

European Union 0.00 0.81** 0.26* 1.28** -0.25 1.09 -4.60** 0.85** -0.17* 0.33 

Far East -0.01 0.43* 0.14 0.79** 0.06 2.39 -1.06 0.11 0.05 0.17 

Latin America 0.08 0.57* 0.43** 1.45** -0.31 0.50 1.15 -0.48 -0.03 0.29 

Non European Union 0.05 0.47* 0.18 1.23** -0.28 0.18 -1.14 0.13 -0.07 0.25 

North America 0.00 0.21 0.09 1.03** -0.33* 1.12 0.40 -0.03 -0.13 0.24 

Pacific 0.05 0.61** 0.20 0.84** -0.09 1.72 -6.14** 0.28** 0.02 0.24 

Scandinavia 0.13* 0.53* 0.36** 1.44** -0.49* -1.29 -3.42 0.14 -0.11 0.31 

South East Asia -0.02 0.04 0.28* 1.05** -0.14 1.54 -1.68 0.11 0.20** 0.26 

Southern Europe 0.06 0.54** 0.34* 1.37** -0.19 -0.30 -3.53 0.40 -0.13 0.26 

World 0.03 0.58** 0.16 1.11** -0.26 0.58 -4.23* 0.52* -0.15* 0.31 

World ex. Developed Europe 0.03 0.40* 0.15 1.07** -0.27 0.58 -2.65 0.29 -0.13 0.29 

World ex. Emerging Europe 0.03 0.50** 0.15 1.07** -0.26 0.78 -3.64* 0.41 -0.12 0.30 

World ex. Japan 0.01 0.57** 0.17 1.18** -0.29 0.83 -3.46* 0.58 -0.15* 0.31 

World ex. UK 0.04 0.53** 0.18 1.11** -0.27 0.45 -3.94* 0.46 -0.15* 0.31 

World ex. USA 0.07 0.66** 0.27** 1.15** -0.21 0.43 -5.45* 0.46* -0.10 0.33 
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Panel D: ASRM 

Region Int. ASRM SCLC CS CGS D B-P PE L.R R2 

America 0.06 0.20 0.11 1.07** -0.34* -0.36 0.19 -0.21 -0.13 0.26 

Asia 0.01 0.44 0.21 0.87** -0.09 2.21 -4.25* 0.18 0.06 0.22 

Asia ex. Japan -0.05 0.20 0.31* 1.07** -0.30 2.78 -2.83 0.28 0.09 0.28 

Australia Asia 0.07 0.25 0.24* 1.42** -0.12 -0.21 -1.11 -0.12 -0.08 0.27 

Bric 0.01 0.25 0.57** 1.66** -0.24 -0.05 2.88 -0.31 -0.01 0.27 

Developed Markets 0.06 0.64** 0.16 1.03** -0.25 0.20 -4.76** 0.40 -0.14* 0.30 

Developed Markets ex. USA 0.08 0.64* 0.23* 1.08** -0.19 0.03 -5.32** 0.28 -0.09 0.30 

Emerging Europe 0.00 0.53 0.57** 1.69** -0.59 1.64* -5.15 0.64* -0.05 0.27 

Emerging Markets -0.05 0.40 0.38** 1.33** -0.38 2.23 -1.39 0.35 0.02 0.30 

Europe 0.04 0.91** 0.26* 1.24** -0.25 0.66 -6.08** 0.68* -0.13 0.32 

Europe & Emerging Markets 0.03 0.87** 0.30* 1.30** -0.29 0.46 -3.62* 0.44 -0.15* 0.30 

Europe & Far East 0.08 0.66** 0.23* 1.08** -0.21 0.06 -5.79** 0.31 -0.08 0.30 

Europe ex. Emerging Europe 0.06 0.46 0.16 1.18** -0.22 -0.15 -1.88 0.05 -0.08 0.28 

Europe ex. Emerging Markets 0.04 0.94** 0.25* 1.21** -0.24 0.79 -5.86** 0.70* -0.14* 0.31 

Europe ex. UK 0.04 0.79** 0.29* 1.29** -0.28 0.36 -4.66** 0.52 -0.13 0.31 

European Union 0.03 1.03** 0.26* 1.25** -0.25 0.98 -6.29** 0.77* -0.14* 0.32 

Far East -0.02 0.24 0.14 0.78** 0.05 1.92 -0.74 0.06 0.07 0.15 

Latin America 0.05 0.36 0.43** 1.45** -0.32 0.32 2.59 -0.62 -0.02 0.27 

Non European Union 0.07 0.57* 0.18 1.21** -0.28 -0.11 -2.31 0.10 -0.05 0.24 

North America 0.00 0.28 0.10 1.02** -0.33* 1.25 0.09 -0.03 -0.13 0.24 

Pacific 0.02 0.47 0.20 0.86** -0.10 1.76 -4.58* 0.18 0.05 0.22 

Scandinavia 0.12* 0.52 0.36** 1.41** -0.49* -1.05 -3.69* 0.10 -0.09 0.30 

South East Asia -0.02 -0.05 0.28* 1.05** -0.15 1.44 -1.45 0.07 0.20** 0.26 

Southern Europe 0.06 0.78** 0.34** 1.35** -0.19 -0.08 -4.21* 0.38 -0.11 0.26 

World 0.05 0.68** 0.17 1.08** -0.26 0.55 -4.93* 0.43 -0.12 0.31 

World ex. Developed Europe 0.04 0.44 0.15 1.05** -0.27 0.54 -2.99 0.22 -0.11 0.28 

World ex. Emerging Europe 0.05 0.52* 0.15 1.05** -0.27 0.55 -3.80 0.28 -0.10 0.29 

World ex. Japan 0.03 0.71** 0.18 1.15** -0.29 0.80 -4.47* 0.52 -0.13 0.31 

World ex. UK 0.05 0.61* 0.18 1.08** -0.27 0.51 -4.49* 0.38 -0.12 0.30 

World ex. USA 0.08 0.59* 0.27** 1.13** -0.22 0.21 -4.85* 0.24 -0.06 0.31 
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Table 29: One step-ahead predictive regression of equity indices over four specifications of ASR 
 
This table report the average intercept and slope coefficients from equation (7) where one period-ahead excess returns of thirteen 

ETFs on equity indices are regressed against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return 

spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 

10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective 

ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), EPS (lagged value of trailing earnings per share), 

and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. 

Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Four new specifications of ASR are 

used here. Panel A reports ASRD (directional traders). Panel B reports ASRR (relative value). Panel C reports ASRS (security 

selection). Panel D reports ASRM (multi-process). 

 

Panel A: ASRD 

ETF Index Int. ASRD CS CGS SCLC P-B EPS D L.R R
2
 

AEX 0.10 0.13 0.19 0.02 0.04 -2.90** -0.01 -0.84 0.01 0.06 

HSI  -0.07 -0.34 -0.05 -0.08 -0.05 -0.03 0.00 2.14 0.10 0.05 

IBEX 0.05 0.17 0.08 0.35 0.04 -1.17 0.00 -0.15 0.09 0.03 

INDU 0.06 -0.34 0.08 0.04 0.08 -1.78** 0.00 -0.47 0.02 0.06 

MEXBOL 0.06 0.60 0.34 0.05 0.16 -1.30 0.00 1.08 -0.05 0.03 

MID 0.05 -0.28 0.23 0.16 -0.06 -2.33 -0.08 1.33 0.16 0.08 

OMX -0.01 -0.85 -0.21 0.04 -0.01 -1.66** 0.01 -0.49 0.14 0.06 

RIY -0.08 -0.67 0.13 0.14 0.06 0.21 0.00 1.52 0.11 0.05 

RTY 0.07 -0.09 0.27 0.13 -0.30 -3.70 0.05 -0.47 0.21 0.07 

SET50 -0.09 -1.46 0.32 0.46 0.29 -0.70 -0.07** 1.15* -0.04 0.09 

SPX -0.06 -0.64 0.11 0.13 0.07 -0.04 -0.01 1.02 0.10 0.04 

TPX 0.09 0.68 -0.09 -0.17 -0.09 -2.18 -0.03 -0.05 0.23 0.08 

UKX -0.08 -0.55 0.06 0.11 0.01 0.56 0.00 0.95 0.05 0.03 

 

 

 

 

 

 

 

 



107 

 

Panel B: ASRR 

ETF Index Int. ASRR CS CGS SCLC P-B EPS D L.R R
2
 

AEX 0.11** 0.32 0.20 0.03 0.04 -3.15** -0.03 -0.67 0.00 0.07 

HSI  -0.04 -0.01 -0.03 -0.07 -0.05 -0.37 0.00 2.00 0.10 0.05 

IBEX 0.04 0.41 0.12 0.37 0.05 -1.05 0.00 0.25 0.08 0.04 

INDU 0.09* 0.07 0.10 0.05 0.08 -1.90** 0.00 -0.24 0.03 0.06 

MEXBOL 0.02 0.09 0.32 0.04 0.16 -0.87 0.00 1.15 -0.05 0.03 

MID 0.11 0.26 0.23 0.17 -0.07 -3.69* -0.08* 1.19 0.18* 0.08 

OMX 0.06* -0.15 -0.21 0.06 -0.02 -1.74* 0.00 -0.62 0.15 0.06 

RIY -0.02 0.14 0.16 0.17 0.05 -0.02 -0.02 1.89 0.12 0.04 

RTY 0.15* 0.44 0.28 0.14 -0.31 -6.07** 0.06 -0.64 0.23* 0.09 

SET50 0.02 -0.03 0.39 0.50 0.28 -1.20 -0.07** 1.11 -0.04 0.08 

SPX 0.00 0.15 0.13 0.16 0.07 -0.15 -0.02 1.56 0.10 0.04 

TPX 0.05 0.31 -0.06 -0.16 -0.07 -2.29 -0.02 0.37 0.23* 0.08 

UKX -0.04 0.01 0.07 0.13 0.01 0.58 0.00 1.04 0.06 0.03 

 

Panel C: ASRS 

ETF Index Int. ASRS CS CGS SCLC P-B EPS D L.R R
2
 

AEX 0.10* 0.13 0.20 0.02 0.04 -2.78** -0.02 -0.86 0.00 0.07 

HSI  -0.04 -0.03 -0.03 -0.08 -0.05 -0.32 0.00 2.04 0.11 0.05 

IBEX 0.06 0.32 0.11 0.36 0.05 -1.20 0.00 -0.08 0.07 0.04 

INDU 0.09* -0.06 0.09 0.04 0.07 -1.92** 0.00 -0.48 0.03 0.06 

MEXBOL 0.05 0.31 0.34 0.06 0.18 -1.49 0.00 0.94 -0.06 0.03 

MID 0.10 0.11 0.23 0.17 -0.06 -3.08 -0.09* 0.94 0.17 0.08 

OMX 0.05 -0.10 -0.20 0.06 -0.02 -1.79** 0.00 -0.51 0.15 0.06 

RIY -0.02 0.04 0.15 0.16 0.05 0.09 -0.02 1.66 0.11 0.04 

RTY 0.12 0.19 0.26 0.13 -0.30 -4.52* 0.03 -0.77 0.21* 0.08 

SET50 0.00 -0.17 0.37 0.48 0.28 -0.91 -0.07** 1.17* -0.04 0.08 

SPX 0.00 0.06 0.13 0.15 0.07 -0.07 -0.02 1.27 0.10 0.04 

TPX 0.09 0.43 -0.09 -0.16 -0.06 -2.32 -0.04* 0.00 0.21** 0.09 

UKX -0.03 0.10 0.07 0.13 0.01 0.55 0.00 0.99 0.05 0.03 
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Panel D: ASRM 

ETF Index Int. ASRM CS CGS SCLC P-B EPS D L.R R
2
 

AEX 0.11** 0.27 0.20 0.02 0.04 -2.95** -0.03 -0.75 0.00 0.07 

HSI  -0.04 -0.07 -0.04 -0.08 -0.05 -0.34 0.00 1.99 0.10 0.05 

IBEX 0.04 0.39 0.12 0.37 0.05 -1.10 0.00 0.15 0.08 0.04 

INDU 0.09* -0.03 0.09 0.05 0.08 -1.90** 0.00 -0.49 0.03 0.06 

MEXBOL 0.01 0.02 0.31 0.04 0.16 -0.76 0.00 1.13 -0.05 0.03 

MID 0.11 0.17 0.23 0.17 -0.06 -3.37 -0.09* 0.99 0.18* 0.08 

OMX 0.05* -0.23 -0.23 0.05 -0.02 -1.78** 0.00 -0.68 0.15 0.06 

RIY -0.02 0.05 0.15 0.16 0.05 0.05 -0.02 1.70 0.11 0.04 

RTY 0.14 0.36 0.28 0.14 -0.30 -5.62* 0.04 -0.95 0.23* 0.08 

SET50 0.01 -0.23 0.36 0.48 0.28 -1.11 -0.07** 1.06 -0.04 0.09 

SPX 0.00 0.07 0.13 0.15 0.07 -0.12 -0.02 1.33 0.10 0.04 

TPX 0.07 0.34 -0.06 -0.16 -0.07 -2.59 -0.03 0.06 0.23** 0.08 

UKX -0.04 -0.01 0.07 0.12 0.01 0.59 0.00 1.02 0.06 0.03 
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Table 30: One step-ahead predictive regression of ten years international bonds over the four 

specifications of ASR 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of ten 

years international bonds of twenty countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. We used four new 

specifications of ASR. Panel A reports ASRD (directional traders). Panel B reports ASRR (relative value). Panel C reports ASRS 

(security selection). Panel D reports ASRM (multi-process). 

 

Panel A: ASRD 

Country Int. ASRD CS CGS IY L.R R
2
 

Australia 0.00 -0.13 -0.09* 0.67** -0.81 -0.02 0.65 

Austria -0.01 -0.23 0.09* 0.53** -1.29 -0.06 0.52 

Belgium -0.01 -0.22 0.06 0.52** 0.16 0.04 0.42 

Canada 0.00 -0.11 0.04 0.59** -0.55 -0.09* 0.69 

Denmark -0.01 -0.20 0.08* 0.59** -0.74 0.03 0.60 

Euro land -0.01 -0.20 0.01 0.56** -0.85 -0.05 0.57 

Finland -0.01 -0.27* 0.05 0.53** -0.85 -0.09 0.54 

France -0.01 -0.22 0.06 0.55** -0.54 -0.07 0.53 

Germany -0.01 -0.20 0.01 0.56** -0.84 -0.05 0.57 

Ireland 0.00 0.51 0.08 0.49** 9.65* 0.17* 0.24 

Italy -0.02 0.01 0.07 0.38** 6.12* 0.12 0.23 

Japan -0.02* -0.23 0.04 0.18** 6.39* -0.03 0.16 

Netherlands -0.01 -0.24 0.08 0.59** -1.31 -0.13* 0.55 

New Zealand -0.01 -0.16 0.01 0.52** -0.66 0.06 0.52 

Norway -0.02 -0.28* 0.02 0.48** 0.85 0.02 0.45 

Spain -0.01 0.08 0.05 0.43** 4.59 0.02 0.23 

Sweden -0.01 -0.19 -0.01 0.54** 0.45 -0.01 0.53 

Switzerland -0.02 -0.21 0.05 0.40** 0.70 0.02 0.43 

UK -0.01 -0.25 0.00 0.59** -0.91 -0.08 0.59 

US 0.00 -0.05 -0.02 0.95** -0.62 -0.05* 0.92 
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Panel B: ASRR 

Country Int. ASRR CS CGS IY L.R R
2
 

Australia 0.00 -0.04 -0.09* 0.66** -0.49 -0.02 0.65 

Austria 0.00 -0.05 0.09* 0.53** -0.84 -0.05 0.51 

Belgium 0.00 -0.04 0.06 0.52** 0.57 0.04 0.42 

Canada 0.00 -0.02 0.05 0.59** -0.38 -0.09* 0.68 

Denmark 0.00 -0.06 0.08* 0.59** -0.24 0.04 0.60 

Euro land 0.00 -0.07 0.01 0.56** -0.52 -0.05 0.57 

Finland 0.00 -0.07 0.05 0.53** -0.32 -0.09 0.54 

France 0.00 -0.06 0.06 0.55** -0.12 -0.07 0.53 

Germany 0.00 -0.07 0.01 0.56** -0.51 -0.05 0.57 

Ireland -0.04** 0.26** 0.09 0.50** 12.25** 0.16* 0.26 

Italy -0.02 -0.01 0.07 0.38** 6.13* 0.12 0.23 

Japan -0.01* -0.06 0.04 0.18** 5.52 -0.02 0.16 

Netherlands 0.00 -0.06 0.08 0.59** -1.07 -0.13* 0.55 

New Zealand 0.00 -0.05 0.01 0.51** -0.05 0.07 0.52 

Norway -0.01 -0.07 0.03 0.48** 1.27 0.03 0.45 

Spain -0.01 0.02 0.05 0.43** 4.26 0.02 0.23 

Sweden 0.00 -0.05 -0.01 0.54** 0.97 -0.01 0.53 

Switzerland -0.01 -0.09* 0.05 0.39** 1.97 0.01 0.44 

UK 0.00 -0.08* 0.01 0.59** -0.41 -0.08 0.59 

US 0.00 -0.02 -0.02 0.95** -0.46 -0.05* 0.92 

 

Panel C: ASRS 

Country Int. ASRS CS CGS IY L.R R
2
 

Australia 0.01 -0.01 -0.09* 0.67** -1.33 -0.02 0.65 

Austria 0.00 -0.05 0.09* 0.53** -2.16 -0.05 0.51 

Belgium 0.00 -0.02 0.06 0.52** -0.17 0.05 0.42 

Canada 0.00 0.00 0.05 0.59** -0.70 -0.09* 0.68 

Denmark 0.00 -0.05 0.08* 0.59** -1.25 0.04 0.60 

Euro land 0.00 -0.04 0.01 0.57** -1.39 -0.04 0.56 

Finland 0.00 -0.05 0.06 0.54** -1.55 -0.08 0.53 

France 0.00 -0.04 0.06 0.55** -1.10 -0.06 0.53 

Germany 0.00 -0.04 0.01 0.57** -1.39 -0.04 0.56 

Ireland -0.02 0.12 0.07 0.49** 7.95* 0.17* 0.23 

Italy -0.02 0.06 0.08 0.38** 7.32* 0.12 0.23 

Japan -0.01 -0.05 0.04 0.18** 4.60 -0.01 0.16 

Netherlands 0.00 -0.05 0.08 0.59** -2.11 -0.12* 0.54 

New Zealand 0.01 -0.01 0.01 0.52** -1.07 0.07 0.51 

Norway 0.00 -0.02 0.03 0.49** 0.46 0.04 0.44 

Spain -0.01 0.06 0.05 0.43** 5.53 0.02 0.24 

Sweden 0.00 -0.01 0.00 0.55** 0.56 0.00 0.52 

Switzerland 0.00 -0.04 0.05 0.40** 0.24 0.03 0.42 

UK 0.00 -0.03 0.01 0.60** -1.49 -0.07 0.58 

US 0.00 -0.01 -0.02 0.95** -0.74 -0.05* 0.92 
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Panel D: ASRM 

Country Int. ASRM CS CGS IY L.R R
2
 

Australia 0.00 -0.03 -0.09* 0.67** -0.76 -0.02 0.65 

Austria 0.00 -0.08 0.08* 0.52** -1.14 -0.06 0.52 

Belgium 0.00 -0.07 0.06 0.52** 0.33 0.04 0.42 

Canada 0.00 -0.03 0.05 0.59** -0.49 -0.09* 0.68 

Denmark 0.00 -0.08 0.08 0.59** -0.50 0.03 0.61 

Euro land 0.00 -0.09 0.01 0.56** -0.70 -0.05 0.57 

Finland 0.00 -0.10* 0.05 0.53** -0.60 -0.09 0.54 

France 0.00 -0.08 0.06 0.55** -0.40 -0.07 0.53 

Germany 0.00 -0.08 0.01 0.56** -0.69 -0.05 0.57 

Ireland -0.03* 0.26* 0.10 0.50** 11.09** 0.17* 0.25 

Italy -0.02 -0.01 0.07 0.38** 6.06* 0.12 0.23 

Japan -0.01* -0.09* 0.03 0.18** 6.31* -0.03 0.17 

Netherlands 0.00 -0.09 0.07 0.59** -1.29 -0.13* 0.55 

New Zealand 0.00 -0.05 0.01 0.51** -0.42 0.07 0.52 

Norway -0.01 -0.09 0.02 0.48** 1.03 0.02 0.45 

Spain -0.01 0.01 0.05 0.43** 4.27 0.02 0.23 

Sweden 0.00 -0.06 -0.01 0.54** 0.76 -0.01 0.53 

Switzerland -0.01 -0.10* 0.04 0.39** 1.27 0.01 0.44 

UK 0.00 -0.08 0.00 0.59** -0.77 -0.08 0.59 

US 0.00 -0.03 -0.03 0.95** -0.53 -0.05* 0.92 
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Table 31: One step-ahead predictive regression of two years international bonds over four new 

specifications of ASR 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of two 

year international bonds of eighteen countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. We used four new 

specifications of ASR here. Panel A reports ASRD (directional traders). Panel B reports ASRR (relative value). Panel C reports 

ASRS (security selection). Panel D reports ASRM (multi-process). 

 

Panel A: ASRD 

Country Int. ASRD CS CGS IY L.R R
2
 

Australia 0.00 -0.08 -0.04 0.11** -0.37 0.01 0.34 

Austria 0.00 -0.05 0.01 0.13** -1.09** 0.16* 0.53 

Belgium 0.00 -0.04 0.03 0.14** 0.10 0.19** 0.51 

Canada -0.01 -0.10 -0.01 0.14** -0.07 0.11 0.36 

Denmark -0.01 -0.07 0.01 0.13** 0.26 0.24** 0.50 

Euro land 0.00 -0.06 0.02 0.14** -0.45 0.21** 0.53 

France -0.01* -0.02 0.03 0.14** 1.73** 0.20** 0.57 

Germany 0.00 -0.06 0.02 0.14** -0.40 0.21** 0.53 

Ireland 0.00 -0.09* 0.00 0.04** -0.55* 0.32** 0.35 

Italy 0.00 -0.04 0.03 0.14** 0.40 0.20** 0.53 

Japan -0.01** -0.10* -0.01 0.00 -0.40** 0.13 0.12 

Netherlands 0.00 0.03 0.01 0.13 0.62** 0.18* 0.51 

New Zealand 0.00 -0.06 0.00 0.08** -0.67 0.15 0.23 

Spain -0.01 -0.10 0.01 0.13** -0.43 0.23** 0.53 

Sweden -0.01* -0.14* 0.00 0.11** -0.35* 0.22** 0.48 

Switzerland 0.00 -0.09 0.01 0.07** -0.45 0.23** 0.24 

UK 0.00 -0.07 -0.02 0.13** 0.14 0.15* 0.46 

US 0.00 -0.07 -0.07** 0.19** -0.30 0.01 0.65 
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Panel B: ASRR 

Country Int. ASRR CS CGS IY L.R R
2
 

Australia 0.00 -0.03 -0.04 0.11** -0.23 0.01 0.33 

Austria 0.00 -0.05 0.02 0.13** -1.08** 0.15* 0.53 

Belgium 0.00 -0.01 0.03 0.14** 0.18 0.20** 0.51 

Canada 0.00 -0.20* 0.00 0.14** -0.95 0.08 0.38 

Denmark 0.00 -0.02 0.02 0.13** 0.18 0.25** 0.49 

Euro land 0.00 -0.07 0.03 0.15** -0.75 0.22** 0.53 

France -0.01** 0.00 0.03 0.14** 1.78** 0.20** 0.57 

Germany 0.00 -0.07 0.03 0.14** -0.67 0.22** 0.53 

Ireland 0.00 -0.10** 0.01 0.04** -0.57** 0.29** 0.37 

Italy 0.00 -0.03 0.03 0.14** 0.38 0.20** 0.53 

Japan 0.00** -0.10* 0.00 0.00 -0.46** 0.14 0.13 

Netherlands 0.00 0.01 0.01 0.13** 0.56** 0.18* 0.51 

New Zealand 0.00 -0.06 0.01 0.08** -0.69 0.15 0.23 

Spain 0.00 -0.06 0.02 0.13** -0.28 0.23** 0.53 

Sweden 0.00 -0.06 0.01 0.11** -0.24 0.26** 0.45 

Switzerland 0.00 -0.09 0.02 0.07** -0.32 0.22* 0.25 

UK 0.00 0.00 -0.02 0.13** 0.40 0.16* 0.46 

US 0.00 -0.13* -0.06* 0.19** -0.40 -0.02 0.66 

 

Panel C: ASRS 

Country Int. ASRS CS CGS IY L.R R
2
 

Australia 0.00 -0.01 -0.04 0.11** -0.32 0.01 0.33 

Austria 0.00 -0.01 0.01 0.13** -1.04** 0.16* 0.53 

Belgium 0.00 -0.01 0.03 0.14** 0.07 0.19** 0.51 

Canada 0.00 -0.05* -0.01 0.14** -0.92 0.09 0.37 

Denmark 0.00 -0.02 0.01 0.13** 0.15 0.24** 0.50 

Euro land 0.00 -0.03* 0.02 0.15** -0.88 0.21** 0.54 

France -0.01** 0.00 0.03 0.14** 1.71** 0.20** 0.57 

Germany 0.00 -0.03 0.02 0.14** -0.82 0.21** 0.54 

Ireland 0.00 -0.02* 0.00 0.04** -0.55** 0.29** 0.36 

Italy 0.00 -0.01 0.03 0.14** 0.25 0.19** 0.53 

Japan 0.00** -0.03** -0.01 0.00 -0.58** 0.12 0.14 

Netherlands 0.00* 0.00 0.01 0.13** 0.58** 0.18* 0.51 

New Zealand 0.00* -0.01 0.00 0.08** -0.56 0.16 0.22 

Spain 0.00 -0.02 0.02 0.13** -0.38 0.23** 0.54 

Sweden 0.00 -0.02 0.00 0.11** -0.29 0.25** 0.46 

Switzerland 0.00 -0.03 0.02 0.07** -0.66 0.21* 0.25 

UK 0.00 0.00 -0.02 0.13** 0.35 0.16* 0.46 

US 0.00 -0.04** -0.07** 0.19** -0.46 -0.02 0.67 
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Panel D: ASRM 

Country Int. ASRM CS CGS IY L.R R
2
 

Australia 0.00 -0.06 -0.04 0.10** -0.35 0.00 0.34 

Austria 0.00 -0.06* 0.01 0.13** -0.98** 0.14 0.54 

Belgium 0.00* -0.08* 0.02 0.13** -0.15 0.17* 0.53 

Canada 0.00 -0.12* -0.02 0.13** -0.69 0.08 0.39 

Denmark 0.00* -0.06* 0.01 0.13** 0.14 0.22** 0.51 

Euro land 0.00 -0.08** 0.02 0.14** -0.83 0.18** 0.56 

France -0.01** -0.04 0.02 0.14** 1.50* 0.18** 0.58 

Germany 0.00 -0.08** 0.02 0.14** -0.79 0.18** 0.55 

Ireland 0.00 -0.06** 0.00 0.04** -0.47* 0.29** 0.37 

Italy 0.00* -0.07* 0.02 0.14** -0.03 0.16* 0.55 

Japan 0.00** -0.08** -0.01 0.00 -0.50** 0.07 0.17 

Netherlands 0.00** -0.03 0.01 0.12** 0.45* 0.17* 0.52 

New Zealand 0.00 -0.04 0.00 0.08** -0.67 0.15 0.23 

Spain 0.00 -0.09** 0.01 0.13** -0.56 0.19** 0.56 

Sweden 0.00 -0.08** 0.00 0.11** -0.32 0.21** 0.48 

Switzerland 0.00 -0.10* 0.02 0.07** -0.75 0.17* 0.27 

UK 0.00 -0.04 -0.02 0.13** 0.18 0.15* 0.46 

US 0.00 -0.08** -0.07** 0.19** -0.26 -0.01 0.66 

 

 

 

 

 

 

 

 

 

 

 



115 

 

Appendix E: One period-ahead predictive regression across three different time periods.  

Table 32: One period-ahead predictive regression of U.S. constant maturity yields across different time 

periods 

 
This table reports the average intercept and slope coefficients from equation (2) where one period-ahead excess returns of 

constant maturity yields of one, two, three, five, seven, ten, twenty, and thirty years are regressed against ASR (aggregate 

systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports results 

for the period 1997-2002. Panel B reports results for the period 2003-2007. Panel C reports results for the period 2008-2013. 

  

Panel A: 1997-2002 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00** 0.01* 0.00 0.00 0.32** 0.29 

2Y 0.00* 0.01 0.00 -0.01 0.56** 0.46 

3Y 0.00 0.01 0.00 -0.01 0.65** 0.53 

5Y 0.00 0.00 0.00 0.00 0.78** 0.64 

7Y 0.00 0.00 0.00 0.00 0.83** 0.69 

10Y 0.00 0.00 0.00 0.00 0.87** 0.74 

20Y 0.00 0.00 0.00 0.00 0.91** 0.79 

30Y 0.00 0.00 0.00 0.00 0.92** 0.80 

 

Panel B: 2003-2007 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00 -0.01 0.00 0.00 0.59** 0.41 

2Y 0.00* -0.01** -0.01 0.00* 0.73** 0.70 

3Y 0.00** -0.02** -0.01 -0.01** 0.75** 0.80 

5Y 0.00** -0.02** -0.01* -0.01** 0.76** 0.89 

7Y 0.00** -0.02** -0.01* -0.01** 0.78** 0.92 

10Y 0.00** -0.03** -0.01** 0.00** 0.79** 0.94 

20Y 0.00** -0.03** -0.01** 0.00* 0.82** 0.96 

30Y 0.00** -0.03** -0.01** -0.01** 0.84** 0.97 
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Panel C: 2008-2013 

CMY Int. ASR CS CGS L.R R
2
 

1Y 0.00 0.00 0.00 0.00** 0.13 0.20 

2Y 0.00 0.00* 0.00 0.00** 0.47** 0.53 

3Y 0.00 0.00 0.00 0.00** 0.63** 0.68 

5Y 0.00 -0.01 0.00 0.00** 0.71** 0.77 

7Y 0.00 -0.01* 0.00 -0.01** 0.70** 0.81 

10Y 0.00 -0.01** 0.00 -0.01** 0.62** 0.80 

20Y 0.00 -0.01** 0.00 -0.01** 0.55** 0.82 

30Y 0.00 -0.01** 0.00 -0.01** 0.50** 0.84 
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Table 33: One step-ahead predictive regression of country ETFs across different time periods  
 
This table reports average intercept and slope coefficients from equation (5) where one period-ahead excess returns of thirty six 

country ETFs (developed and developing countries) are regressed against ASR (aggregate systemic risk of hedge funds), SP 

(market risk factor, excess return of S&P 500 index), SCLC (small cap premium, return spread of Russell 2000 index and S&P 

500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term 

spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF) and L.R (lagged return, 

previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. Coefficients marked with **, 

and * are significant at the 1%, and 5% level, respectively. Panel A reports results for the period 1997-2002. Panel B reports 

results for the period 2003-2007. Panel C reports results for the period 2008-2013. 

 

Panel A: 1997-2002 

Country Int. ASR SP SCLC CS CGS D L.R R
2
 

Argentina 0.04 0.44 0.77** 0.58* 0.98 -0.35 -0.55 0.03 0.30 

Australia -0.19 -1.40 0.76** 0.24* 0.64 0.37 2.56 -0.11 0.56 

Austria -0.06 1.12 0.38** 0.17 -0.25 -0.24 6.77 0.01 0.25 

Belgium 0.03 0.64 0.54** 0.09 -0.01 0.18 0.62 0.05 0.30 

Canada -0.02 -0.29 1.01** 0.45** -0.06 0.06 0.08 0.09 0.75 

Chile -0.06 0.01 0.53** 0.22 0.83 -0.74* 1.95 0.04 0.47 

China -0.26* -2.37 0.75* 0.29 -1.96 -0.30 2.17 0.16 0.21 

Denmark 0.05 0.33 0.68** 0.19 0.63 0.35 -2.05 -0.16 0.51 

Finland 0.01 0.33 1.35** 0.40 -0.23 -0.75 1.80 0.01 0.43 

France 0.12 1.10* 0.74** 0.29* 0.65 -0.44 -1.27 -0.29** 0.58 

Germany 0.09* 1.07* 0.78** 0.34** 0.79 -0.30 -1.06 -0.21* 0.69 

Greece 0.24* 2.94* 0.55* 0.31 -0.04 -0.94 -0.29 -0.06 0.24 

Hong Kong -0.25** -2.26** 1.20** 0.54** -0.01 0.12 2.71* 0.05 0.55 

Indonesia -0.38** -3.31* 1.31** 0.20 0.62 0.10 6.61* 0.28* 0.31 

Ireland -0.01 0.09 0.84** 0.31** 0.16 0.23 0.71 0.07 0.55 

Italy 0.14* 1.64** 0.62** 0.45** 0.94 -0.04 -0.77 -0.22* 0.49 

Japan -0.10 -0.56 0.62** 0.16 -0.42 -0.13 6.88 0.05 0.20 

Malaysia -0.27* -2.62 1.01** 0.70* -1.23 -0.29 3.09 -0.02 0.22 

Mexico -0.08 -0.59 1.24** 0.69** 0.56 0.14 2.88 -0.01 0.61 

Netherlands 0.09* 0.97* 0.74** 0.33** 0.55 -0.18 -0.63 -0.29** 0.64 

New Zealand -0.07 -1.42* 0.77** 0.10 0.60 0.38 -0.76 -0.07 0.36 

Norway -0.03 -0.03 0.83** 0.49** 0.19 -0.39 0.94 -0.06 0.51 

Philippines -0.21* -1.50 0.96** 0.14 -0.75 -0.48 6.02* 0.26* 0.32 

Poland -0.10 -0.74 1.24** 0.98** -1.42 -0.47 3.75 0.02 0.40 

Portugal 0.14* 2.11** 0.47** 0.29 0.28 -0.31 0.81 -0.10 0.29 

Singapore -0.17* -1.65* 1.02** 0.31 0.10 -0.27 1.73 0.08 0.42 

South Africa -0.08 0.24 1.03** 0.54* -0.66 -0.23 3.60* 0.12 0.38 

South Korea -0.17 -2.01 1.49** 0.09 0.16 -0.41 1.53 0.13 0.27 

Spain 0.05 1.03 0.79** 0.36** 0.08 -0.53 1.55 -0.17 0.54 

Sweden 0.07 1.09 0.96** 0.56* 0.89 -0.80* 0.79 -0.10 0.66 

Taiwan 0.00 1.09 0.86** 0.08 0.22 -1.33* 6.02* 0.07 0.39 

Thailand -0.60** -6.64** 1.40** 0.10 -0.21 0.08 4.14* 0.12 0.30 

Turkey 0.14 1.65 0.99* 0.52 5.14** -2.52* 0.20 -0.18 0.48 

UK 0.08 0.81* 0.63** 0.20** 0.43 -0.04 -0.66 -0.22** 0.70 

US -0.01 0.03 0.93** 0.06 0.28 0.13 0.89 -0.02 0.89 

Venezuela -0.06 -0.08 1.00** 0.87** -0.97 0.30 1.02 -0.06 0.31 
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Panel B: 2003-2007 

Country Int. ASR SP SCLC CS CGS D L.R R
2
 

Argentina -0.09 -1.49 1.27** -0.44 1.49 0.60 1.83 0.11 0.32 

Australia 0.14 0.17 1.02** 0.19 0.62 0.24 -3.26 -0.03 0.50 

Austria 0.01 -0.51 0.53** 0.73** 0.40 0.43* -1.82 0.14 0.44 

Belgium 0.00 0.18 0.94** 0.18 0.36 0.19 0.40 0.15 0.50 

Canada 0.03 0.33 0.92** 0.44* 0.50 0.29 -0.41 0.07 0.52 

Chile 0.00 -0.42 1.16** 0.07 0.38 0.18 -0.23 -0.03 0.45 

China 0.05 0.44 1.15* 0.52 -0.04 -0.33 0.23 -0.02 0.23 

Denmark 0.02 -0.31 0.96 0.23 0.69 0.57** -1.17 -0.09 0.51 

Finland 0.05 2.03** 1.32** 0.69** 0.39 0.59* 1.69 0.03 0.63 

France 0.02 0.14 1.05** 0.29 0.15 0.08 -0.25 0.10 0.67 

Germany 0.01 0.37 1.30** 0.22 0.04 -0.11 0.66 0.08 0.73 

Greece 0.02 0.87 1.22** 0.10 0.38 -0.33 1.42 0.05 0.50 

Hong Kong 0.06 0.50 1.03** 0.33 0.10 0.12 -0.93 0.02 0.40 

Indonesia -0.01 0.47 1.26** 0.27 -0.06 0.79 2.00 0.00 0.26 

Ireland 0.04 -0.54 0.83** 0.31 1.12** 0.09 -2.90 -0.03 0.57 

Italy 0.03 0.23 0.85** 0.28 0.50 0.34 -0.22 0.04 0.50 

Japan 0.00 -0.16 0.49* 0.52* -0.33 0.46 -0.84 0.27* 0.28 

Malaysia -0.03 0.08 0.37 0.26 0.51 -0.08 1.33 0.12 0.24 

Mexico 0.06 1.38 1.07** 0.44* 0.44 0.20 1.99 -0.14 0.55 

Netherlands 0.05 0.14 1.11** 0.21 0.09 -0.08 -1.09 0.06 0.71 

New Zealand -0.03 -0.55 0.58* 0.03 0.69 0.29 0.26 -0.06 0.23 

Norway 0.05 0.18 1.07** 0.71* 0.12 -0.04 -0.59 -0.01 0.40 

Philippines 0.00 0.59 0.67* -0.38 0.84 -0.50 3.07 -0.11 0.30 

Poland 0.06 1.08 1.20** 0.41 0.82 -0.19 0.49 -0.02 0.40 

Portugal 0.03 0.75 0.42* 0.28 0.69 0.62** 0.44 0.33** 0.37 

Singapore 0.07 0.59 0.74** 0.38 0.56 -0.02 -0.86 0.00 0.45 

South Africa 0.04 -0.39 0.81* 1.35** -0.38 0.27 -1.51 0.05 0.39 

South Korea 0.06 1.51* 1.23** 0.50 0.63 -0.10 1.53 0.02 0.51 

Spain -0.06 0.22 0.91** 0.10 0.28 0.14 3.51 0.17 0.57 

Sweden 0.07 -0.16 1.44** 0.21 -0.11 -0.09 -2.34 -0.13 0.64 

Taiwan -0.02 0.00 0.67* 0.68* 1.05 0.07 0.87 -0.02 0.34 

Thailand -0.01 -0.53 0.90* 0.10 0.76 0.16 0.04 -0.18 0.21 

Turkey -0.02 0.49 2.24** 0.26 1.12 1.26* 3.13 -0.14 0.44 

UK 0.04 -0.13 0.86** 0.24 0.14 0.24 -1.26 -0.02 0.57 

US -0.01 -0.01 0.88** 0.10 0.04 0.08 0.68 -0.10 0.84 

Venezuela -0.21 -1.67 0.50 1.28 -1.85 0.81 2.18* -0.24 0.23 
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Panel C: 2008-2013 

Country Int. ASR SP SCLC CS CGS D L.R R
2
 

Argentina -0.05 -0.93 0.68** 0.31 0.47 -0.72 -0.52 -0.02 0.42 

Australia -0.06 -0.07 1.46** -0.15 0.22 0.06 1.25 -0.05 0.82 

Austria -0.02 0.28 1.58** -0.30 0.41 0.13 1.10 -0.01 0.76 

Belgium -0.01 0.11 1.30** -0.34 0.35 0.43 0.40 0.06 0.72 

Canada -0.04 0.09 1.19** -0.09 0.29 -0.11 1.70 -0.01 0.75 

Chile -0.05 -0.18 0.73** -0.04 0.48 -0.25 1.14 -0.08 0.46 

China -0.09 -0.29 1.18** -0.08 0.51 0.29 2.12 -0.19 0.57 

Denmark 0.00 0.12 1.14** -0.28 0.52* -0.15 0.74 -0.02 0.74 

Finland -0.09 -0.34 1.53** 0.07 -0.20 -0.12 1.20 -0.03 0.71 

France -0.05 0.04 1.42** -0.17 0.03 -0.04 1.13 -0.09 0.77 

Germany -0.02 0.09 1.39** 0.11 0.11 -0.07 0.80 -0.14 0.76 

Greece 0.02 1.02 1.63** -0.76 0.45 -0.53 1.18 -0.07 0.55 

Hong Kong -0.06 -0.11 1.09** -0.49 0.57** -0.17 1.64* -0.18* 0.73 

Indonesia -0.08* -0.41 1.08** 0.87* 0.78** 0.96** 1.81* 0.16 0.73 

Ireland -0.01 0.07 1.53** -0.38 0.10 0.05 0.46 0.07 0.75 

Italy -0.05 0.07 1.51** -0.33 0.10 -0.16 0.87 -0.11 0.71 

Japan -0.02 -0.04 0.70** -0.24 0.41* 0.24 0.35 -0.11 0.61 

Malaysia -0.05 -0.53 0.60** -0.08 0.48** -0.05 0.18 -0.06 0.64 

Mexico -0.02 0.12 1.45** -0.04 -0.06 0.29 1.66 -0.02 0.70 

Netherlands -0.01 0.24 1.39** -0.37 0.74** -0.16 0.58 -0.13 0.81 

New Zealand 0.00 -0.15 1.05** -0.10 0.37 0.18 -0.29 -0.06 0.74 

Norway -0.02 0.00 1.48** -0.78* 0.74** -0.81* 0.62 -0.14 0.76 

Philippines -0.06 -0.80 0.89** -0.03 0.14 -0.13 0.38 -0.07 0.59 

Poland -0.04 -0.14 1.79** 0.35 0.11 0.29 0.54 -0.13 0.72 

Portugal -0.01 -0.23 1.26** -0.62 0.31 -0.13 -0.33 -0.07 0.63 

Singapore -0.05 -0.07 1.07** -0.21 0.66** -0.08 1.49 -0.03 0.73 

South Africa -0.10* -0.54 1.26** 0.35 0.47 0.60* 1.58 -0.15 0.73 

South Korea -0.16** -1.06* 1.56** 0.43 0.00 -0.03 4.66* -0.11 0.69 

Spain -0.01 -0.08 1.33** -0.44 0.43 0.13 -0.15 -0.15 0.57 

Sweden -0.08 -0.50 1.59** -0.18 0.23 0.05 1.26 -0.12 0.77 

Taiwan -0.07* -0.34 1.26** -0.11 -0.14 -0.25 0.98* 0.01 0.70 

Thailand -0.03 -0.11 0.99** 0.32 0.64 0.44 0.89 0.06 0.56 

Turkey -0.11 -0.26 1.08** 0.87 0.99* -0.03 3.84 -0.16 0.55 

UK -0.04 -0.14 1.24** -0.49* 0.32 -0.22 0.69 -0.09 0.82 

US -0.03 0.04 1.09** 0.11 -0.01 -0.07 1.67 -0.07 0.86 

Venezuela -0.05 1.02 0.29 -0.22 -0.39 -0.14 1.41* 0.22 0.21 
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Table 34: One step-ahead predictive regression of regional ETFs across different time periods 

 
This table reports average intercept and slope coefficients from equation (6) where one period-ahead excess returns of thirty 

regional ETFs (developed and developing regions) are regressed against ASR (aggregate systemic risk of hedge funds), SCLC 

(small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s 

BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s 

dividend yield of respective ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), PE (previous month’s 

price earnings ratio), and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports results 

for the period 1997-2002. Panel B reports results for the period 2003-2007. Panel C reports results for the period 2008-2013. 

 

Panel A: 1997-2002 

Region Int. ASR CS CGS SCLC D B-P PE L.R R2 

America -0.53* -1.17 1.61** -0.19 -0.05 19.35* 6.91** -0.32 -0.22 0.33 

Asia -0.23 0.17 1.00 -0.06 0.08 14.67 -10.96 0.79** -0.04 0.23 

Asia ex. Japan -0.14 -0.06 1.46* -0.28 0.14 6.56 -9.97 0.96* 0.17 0.30 

Australia Asia -1.01* -1.85 1.47** 0.29 0.04 16.31** 21.67** -0.93 -0.23* 0.30 

Bric -0.10 -0.30 2.34* -0.48 0.45 0.64 9.39 -0.41 0.00 0.27 

Developed Markets -0.33 0.84 1.42** -0.34 0.02 11.35 7.51 0.02 -0.28* 0.25 

Developed Markets ex. USA -0.37 1.06 1.32* -0.31 0.12 10.77 1.69 0.84 -0.27* 0.26 

Emerging Europe -0.06 -0.57 2.76* -1.42 0.43 2.72* -10.16* 1.19* -0.15 0.36 

Emerging Markets -0.14 0.61 1.55* -0.81 0.19 6.66 1.58 0.20 0.07 0.30 

Europe -0.18 1.55* 1.64** -0.32 0.13 5.81 -1.74 1.06 -0.38** 0.37 

Europe & Emerging Markets -0.06 1.92* 1.78** -0.37 0.16 3.61 -1.33 0.84 -0.37** 0.36 

Europe ex. Emerging Europe -0.21 1.07 1.40** -0.25 0.07 5.50 0.32 0.70 -0.34** 0.31 

Europe ex. Emerging Markets -0.10 1.60** 1.64** -0.29 0.12 4.02 -2.95 1.00 -0.38** 0.36 

Europe ex. UK -0.23 1.74* 1.75** -0.38 0.16 7.70 -1.82 1.29 -0.36** 0.37 

Europe Far East -0.36 0.94 1.30* -0.35 0.11 11.35 -0.27 0.94* -0.25* 0.28 

European Union -0.06 1.75** 1.67** -0.33 0.13 3.23 -2.66 0.89 -0.40** 0.38 

Far East -0.25 0.12 0.97 -0.05 0.07 16.88 -9.68 0.66** -0.05 0.21 

Latin America 0.08 -0.20 2.40** -0.56 0.28 0.23 2.58 -1.19 -0.03 0.31 

Non European Union 0.00 1.27 1.17 -0.43 0.02 6.00 -0.28 0.09 -0.19 0.26 

North America -0.53 -1.40 1.56** -0.23 -0.06 19.03* 6.55** -0.32 -0.23 0.33 

Pacific -0.40 -0.29 1.01 -0.08 0.09 18.14 -6.98 0.79** -0.05 0.23 

Scandinavia -0.01 2.94** 2.01** -1.08* 0.24 5.40 5.97 -0.07 -0.27* 0.33 

South East Asia -0.43 -1.99 1.25 -0.11 0.10 8.33* 2.56 0.33 0.27* 0.22 

Southern Europe 0.10 2.00* 1.47* -0.42 0.32* 1.63 -5.60 0.77 -0.23 0.35 

World -0.58 0.51 1.52** -0.34 0.04 17.65* 10.44 0.17 -0.27* 0.29 

World ex. Developed Europe -1.15** -1.66 1.61** -0.28 0.01 36.92** 17.15** 0.13 -0.24 0.29 

World ex. Emerging Europe -0.93** -1.26 1.57** -0.25 0.03 27.26** 14.18* 0.04 -0.24 0.31 

World ex. Japan -0.47 0.35 1.52** -0.39 0.05 13.84 9.61 -0.14 -0.26* 0.30 

World ex. UK -0.51 0.78 1.52** -0.39 0.04 17.74 11.26 -0.02 -0.26 0.27 

World ex. USA -0.43 0.80 1.39** -0.33 0.16 12.68* 0.11 1.10* -0.24 0.29 
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Panel B: 2003-2007 

Region Int. ASR CS CGS SCLC D B-P PE L.R R2 

America 0.06 -0.54 0.70* -0.09 0.50** 1.12 0.68 -0.65 0.02 0.35 

Asia -0.36 0.89 0.61 0.18 0.69** 14.46* 1.23 0.74 0.14 0.34 

Asia ex. Japan -0.51* 0.23 1.55** -0.12 0.85** 9.50 9.50 0.92 -0.05 0.37 

Australia Asia 0.16 0.43 1.18* 0.06 0.54* 0.93 -1.46 -0.67 0.03 0.26 

Bric 0.14 1.30 0.53 0.48 0.98** -0.10 -0.59 -0.15 -0.04 0.17 

Developed Markets -0.57* 2.09** 0.63* 0.01 0.49** 19.88** 1.72 1.27* 0.12 0.46 

Developed Markets ex. USA -0.39 2.40** 0.68* 0.10 0.58** 13.07** 1.07 1.06* 0.16 0.45 

Emerging Europe 0.37 4.85* 0.75 0.71 0.84* 5.04 -5.33 -0.51 -0.02 0.29 

Emerging Markets -0.05 0.65 1.16 0.13 0.94** 1.84 1.89 0.18 0.00 0.30 

Europe -0.19 2.41* 0.71 0.01 0.59** 8.74 1.58 0.39 0.19 0.38 

Europe & Emerging Markets -0.06 2.08* 0.80 -0.13 0.60** 6.03 0.85 -0.06 0.23 0.41 

Europe ex. Emerging Europe -0.25 2.02 0.75* 0.11 0.56** 6.79* 2.56 0.77 0.03 0.33 

Europe ex. Emerging Markets -0.30 2.72** 0.72 -0.01 0.56** 10.83* 0.97 0.87 0.20 0.41 

Europe ex. UK -0.08 2.00* 0.80 -0.09 0.63** 6.77 1.37 -0.01 0.19 0.38 

Europe Far East -0.35 2.05* 0.71* 0.10 0.63** 11.51* 2.05 0.95 0.14 0.43 

European Union -0.25 2.82* 0.73 -0.01 0.57** 9.88* 0.45 0.76 0.21 0.41 

Far East -0.25 1.56* 0.51 0.19 0.69** 13.31* -0.46 0.62* 0.13 0.35 

Latin America 0.17 0.12 1.10 0.25 0.82** -2.55 3.08 -0.85 -0.10 0.20 

Non European Union 0.10 1.94* 0.53 0.09 0.64** 6.20 0.66 -0.59 0.08 0.29 

North America -0.12 0.00 0.66* -0.09 0.47** 7.29 0.77 -0.10 0.02 0.35 

Pacific -0.35 1.37 0.66 0.17 0.66** 13.85* 0.02 0.83* 0.10 0.37 

Scandinavia -0.40 2.25* 1.28* 0.15 0.91** 11.51* 4.62 0.77 0.04 0.39 

South East Asia -0.19 -0.12 1.37** -0.05 0.58** 2.53 3.83 0.49 -0.08 0.27 

Southern Europe 0.17 2.70* 0.86* -0.02 0.49** 4.94 -4.34 -0.42 0.29* 0.38 

World -0.55 1.57 0.70* 0.01 0.55** 17.58* 3.60 1.07 0.09 0.44 

World ex. Developed Europe -0.23 0.38 0.66* 0.00 0.56** 8.82 2.20 0.25 0.05 0.38 

World ex. Emerging Europe -0.42 1.11 0.69* 0.03 0.54* 14.10 3.12 0.75 0.05 0.41 

World ex. Japan -0.55 1.45 0.76* -0.04 0.54** 16.90* 5.15 0.86 0.08 0.42 

World ex. UK -0.73* 1.42 0.73* -0.02 0.53** 22.67* 4.30 1.48 0.09 0.45 

World ex. USA -0.36 1.65 0.77* 0.09 0.65** 11.16 2.90 0.84 0.14 0.41 
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Panel C: 2008-2013 

Region Int. ASR CS CGS SCLC D B-P PE L.R R2 

America 0.59* 1.72* 0.57* -0.39 0.79** -5.62 -15.09** -0.03 -0.14 0.51 

Asia 0.18 0.03 1.01** -0.13 0.52 -2.21 -9.27* 0.04 -0.16 0.49 

Asia ex. Japan 0.14 0.30 1.12** -0.28 0.67 -0.33 -11.17* 0.59 -0.15 0.48 

Australia Asia 0.01 0.56 1.04** -0.30 0.83 1.11 -7.94 0.91 -0.07 0.41 

Bric -0.33 -0.90 1.46** -0.51 0.59 5.60 6.59 0.04 -0.11 0.41 

Developed Markets 0.29 0.76 0.80** -0.31 0.68* -2.18 -10.69** 0.08 -0.13 0.46 

Developed Markets ex. USA 0.17 0.32 1.00** -0.24 0.55 -1.17 -8.25* 0.07 -0.12 0.43 

Emerging Europe 0.13 0.27 1.26** -0.71 0.81 -0.96 -9.40 0.27 0.01 0.37 

Emerging Markets 0.11 0.13 1.20** -0.31 0.76 -0.38 -10.41 0.69 -0.10 0.44 

Europe 0.18 0.50 1.05** -0.37 0.66 -0.84 -9.34 0.22 -0.11 0.39 

Europe & Emerging Markets 0.17 0.33 1.06** -0.35 0.77 -0.80 -8.10 -0.06 -0.12 0.36 

Europe ex. Emerging Europe 0.40 0.64 0.94** -0.37 0.53 -3.41 -12.33* -0.19 -0.11 0.43 

Europe ex. Emerging Markets 0.18 0.50 1.02** -0.34 0.64 -0.78 -9.15 0.19 -0.12 0.39 

Europe ex. UK 0.26 0.32 1.06** -0.34 0.79 -2.06 -9.66 -0.24 -0.10 0.38 

Europe Far East 0.17 0.27 1.00** -0.26 0.60 -1.29 -8.44* 0.05 -0.11 0.43 

European Union 0.12 0.63 1.05** -0.36 0.63 0.07 -9.00 0.47 -0.13 0.39 

Far East 0.05 -0.40 0.91** 0.25 0.32 -1.06 -2.30 -0.03 -0.12 0.44 

Latin America 0.00 -0.22 1.27** -0.38 0.49 0.66 -6.13 0.70 -0.09 0.37 

Non European Union 0.24 0.31 0.94** -0.42 0.72 -2.37 -8.02 -0.23 -0.01 0.37 

North America 0.55** 1.71* 0.51* -0.39 0.84** -5.44 -13.82** -0.02 -0.15 0.50 

Pacific 0.18 0.11 0.94** -0.11 0.55 -1.88 -9.30* 0.03 -0.11 0.47 

Scandinavia 0.72* 1.72 1.01** -0.51 0.68 -5.50* -20.70** -0.37 -0.12 0.45 

South East Asia 0.43 -0.03 1.17** -0.04 0.69* -4.47 -14.53 -0.15 0.00 0.53 

Southern Europe 0.05 0.17 1.15** -0.36 0.57 0.11 -5.25 0.06 -0.12 0.29 

World 0.27 0.65 0.87** -0.31 0.71* -2.13 -10.67* 0.12 -0.13 0.46 

World ex. Developed Europe 0.36 0.82 0.80** -0.31 0.73* -3.52 -12.15** 0.08 -0.13 0.49 

World ex. Emerging Europe 0.31 0.73 0.83** -0.31 0.70* -2.91 -11.33** 0.13 -0.13 0.48 

World ex. Japan 0.28 0.81 0.87** -0.34 0.74* -1.79 -11.27** 0.23 -0.12 0.46 

World ex. UK 0.32 0.65 0.85** -0.29 0.74* -2.86 -11.11* -0.01 -0.12 0.47 

World ex. USA 0.16 0.30 1.05** -0.26 0.63 -1.12 -8.84 0.19 -0.11 0.44 
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Table 35: One step-ahead predictive regression of equity indices across different time periods 

 
This table report the average intercept and slope coefficients from equation (7) where one period-ahead excess returns of thirteen 

ETFs on equity indices are regressed against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return 

spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 

10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective 

ETF), B-P (previous month’s book-to-price ratio of respective regional ETF), EPS (lagged value of trailing earnings per share), 

and L.R (lagged return, previous month’s return). Int. is the intercept term of the regression. Int. is average intercept term. 

Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports results for the period 

1997-2002. Panel B reports results for 2003-2007. Panel C reports results for the period 2008-2013. 

 

Panel A: 1997-2002 

ETF Index Int. ASR SCLC CS CGS D B-P EPS L.R R
2
 

AEX 0.03 -1.73 0.16 -0.63 -0.85 -0.36 -6.38* 0.02 -0.11 0.20 

HSI  -0.14 -0.73 0.17 -1.69 -0.96 3.06 -0.21 0.00 0.08 0.08 

IBEX 0.01 0.60 0.25 -1.72* -0.62 1.96 -0.58 0.00 0.05 0.14 

INDU 0.42* -2.00 0.25 -1.08 -0.50 -9.86 -6.63* -0.03 -0.01 0.16 

MEXBOL 0.20 0.34 0.47* -0.06 -0.60 0.87 -7.57* -0.01 -0.17 0.17 

MID 0.03 -4.40 0.22 -0.31 -0.06 8.99 -6.77 -1.45 0.15 0.26 

OMX -0.25 0.81 0.13 -1.68 -0.87 9.39 1.05 0.32* 0.15 0.22 

RIY -0.77** -2.22 0.32* -0.83 -0.24 27.11** 6.53** -0.07 0.05 0.26 

RTY -0.90 -0.76 -0.01 -0.56 -0.45 41.78** 14.33 -0.39 0.14 0.22 

SET50 0.09 0.10 0.33 -0.91 0.20 3.10 -8.38 -0.12* -0.03 0.15 

SPX -0.70** -2.36 0.32* -0.92 -0.32 25.51** 5.53** -0.11 0.04 0.26 

TPX -0.18 -0.22 0.04 -1.23* -1.21** 11.36 3.07 0.01 0.10 0.17 

UKX -0.20 -0.02 0.12 -0.63 -0.36 5.56 0.27 0.03* -0.01 0.16 

 

Panel B: 2003-2007 

ETF Index Int. ASR SCLC CS CGS D B-P EPS L.R R
2
 

AEX 0.50* 0.73 -0.05 -0.22 0.25 -1.61 -18.14** -0.02 0.23 0.29 

HSI  -0.39 -2.44 -0.17 0.10 -0.21 4.27 0.89 0.01* 0.15 0.13 

IBEX 0.24 2.62 0.23 1.02* 0.27 4.07 -8.28* 0.00 -0.05 0.29 

INDU -0.25** -1.66* 0.00 -0.07 -0.03 8.22** -3.51* 0.02* 0.20 0.22 

MEXBOL 0.29* 1.82 0.21 0.92 0.38 -2.71 -6.42* 0.00 -0.12 0.17 

MID 0.66** 4.06* -0.38 0.03 0.08 3.70 -13.33* -0.50 0.41* 0.23 

OMX 0.36* 2.11 0.00 -0.14 0.39 -0.81 -9.42 0.00 0.11 0.15 

RIY 0.28 0.14 -0.17 -0.11 0.09 0.62 -8.76 -0.08 0.38* 0.22 

RTY 1.30** 6.67** -0.71* 0.20 0.33 -16.59** -30.83** -0.22 0.54* 0.39 

SET50 0.19 1.00 0.77* 0.47 0.25 2.38 -3.26 -0.33* -0.05 0.25 

SPX 0.19 -0.06 -0.14 -0.09 0.09 3.21 -7.24 -0.06 0.37* 0.22 

TPX 0.73** 7.33** 0.07 0.50 0.17 -2.56 -12.26 -0.21** 0.14 0.36 

UKX 0.54** 5.00** 0.08 0.61 0.10 4.70 -18.83** 0.00 0.14 0.29 
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Panel C: 2008-2013 

ETF Index Int. ASR SCLC CS CGS D B-P EPS L.R R
2
 

AEX 0.12 0.32 0.01 0.12 0.41 0.23 -4.60 -0.16 0.16 0.20 

HSI  0.39 0.12 -0.30 0.17 0.04 -1.96 -11.83 -0.01 0.05 0.18 

IBEX -0.18 0.02 -0.32 0.11 0.40 2.92 1.03 0.00 0.21 0.20 

INDU 0.22 0.96 -0.31 0.21 0.01 3.62 -7.29** 0.00 0.26 0.32 

MEXBOL 0.15 0.23 -0.68* 0.13 0.01 -0.30 -3.90 0.00 0.26 0.17 

MID 0.26 0.35 -0.93* 0.21 0.23 -3.20 -9.58 0.02 0.44* 0.24 

OMX 0.13 -0.26 -0.33 -0.03 -0.02 -0.11 -3.03 -0.11 0.14 0.14 

RIY 0.46 0.82 -0.51 0.28 0.03 -2.45 -14.93* -0.03 0.35* 0.28 

RTY 0.31 0.25 -0.99* 0.29 0.29 -2.80 -15.30* 0.17 0.44* 0.25 

SET50 -0.04 -0.86 -0.56 0.27 0.22 0.04 -1.68 0.03 0.20 0.15 

SPX 0.57 1.11 -0.48 0.28 0.01 -3.00 -17.14* -0.05 0.33* 0.28 

TPX 0.17 0.37 -0.36 -0.11 0.05 -0.52 -9.88 -0.04 0.36* 0.21 

UKX 0.64** 1.14 -0.13 -0.07 0.19 -4.26* -17.07** -0.02** 0.02 0.24 
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Table 36: One step-ahead predictive regression of ten years international bonds across different time 

periods 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of ten 

years international bonds of twenty countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports results 

for the period 1997-2002. Panel B reports results for the period 2003-2007. Panel C reports results for the period 2008-2013. 

 

Panel A: 1997-2002 

Country Int. ASR CS CGS IY L.R R
2
 

Australia -0.01 0.09 -0.04 0.71** 3.69 -0.08 0.65 

Austria -0.02 0.15 0.27* 0.57** 7.05 0.05 0.57 

Belgium -0.01 0.24 0.26* 0.58** 6.48 0.01 0.59 

Canada -0.01 0.14 0.10 0.64** 3.96 -0.22* 0.63 

Denmark -0.04 0.03 0.20 0.58** 8.20 0.17 0.64 

Euro land -0.03 0.03 0.18 0.56** 7.07 -0.01 0.58 

Finland -0.06 0.06 0.19 0.53** 14.62 0.00 0.62 

France -0.02 0.19 0.20 0.54** 6.95 -0.01 0.61 

Germany -0.03 0.04 0.19 0.57** 7.00 0.00 0.58 

Ireland -0.07 -0.28 0.22 0.60** 10.63 -0.01 0.53 

Italy -0.02 0.17 0.24* 0.57** 8.84 0.01 0.60 

Japan 0.00 0.05 0.10 0.05 3.20 0.02 0.02 

Netherlands -0.02 0.24 0.22 0.56** 8.50 -0.06 0.60 

New Zealand -0.02 0.10 0.06 0.63** 5.59 0.08 0.73 

Norway -0.04 0.13 0.19 0.50** 9.64 0.11 0.48 

Spain -0.01 -0.04 0.24* 0.62** 1.40 0.03 0.56 

Sweden 0.00 0.06 0.13 0.58** 1.80 0.04 0.49 

Switzerland -0.06 -0.11 0.13 0.31** 17.44* 0.10 0.42 

UK 0.01 0.04 0.17 0.59** -2.64 -0.17 0.46 

US 0.00 0.00 0.03 0.92** -0.57 -0.07 0.90 
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Panel B: 2003-2007 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.01 -0.26 -0.07 0.60** -4.17 -0.16 0.67 

Austria -0.02 -0.18 0.10 0.50** 3.83 0.06 0.70 

Belgium -0.01 -0.22 0.14 0.50** 0.30 0.08 0.70 

Canada -0.03 0.05 0.03 0.57** 7.96 0.00 0.73 

Denmark -0.02 -0.13 0.06 0.52** 2.83 0.15* 0.74 

Euro land -0.02 -0.16 0.08 0.50** 3.32 0.07 0.69 

Finland -0.02 -0.17 0.05 0.49** 2.62 0.06 0.72 

France -0.02 -0.18 0.09 0.51** 2.49 0.07 0.71 

Germany -0.02 -0.17 0.08 0.50** 3.38 0.07 0.69 

Ireland -0.03 -0.19 0.08 0.49** 4.81 0.08 0.72 

Italy -0.01 -0.19 0.11 0.50** 1.45 0.08 0.72 

Japan -0.07** -0.62** 0.07 0.24** 29.32** -0.21 0.37 

Netherlands -0.01 -0.29* 0.08 0.52** -2.79 0.07 0.71 

New Zealand 0.03 -0.35* -0.14 0.53** -8.78 0.03 0.62 

Norway -0.04** -0.27 0.05 0.54** 6.17 0.01 0.67 

Spain -0.03** 0.09 0.14 0.49** 11.36** 0.05 0.74 

Sweden -0.02* 0.03 0.10 0.52** 4.92* 0.11 0.70 

Switzerland -0.02* 0.03 0.01 0.40** 6.37* 0.07 0.55 

UK -0.04 0.00 -0.09 0.48** 10.80 0.05 0.61 

US -0.02 -0.17* -0.04 0.91** 4.24 -0.04 0.97 

 

Panel C: 2008-2013 

Country Int. ASR CS CGS IY L.R R
2
 

Australia -0.01 0.03 -0.08 0.69** 3.31 0.06 0.68 

Austria 0.01 -0.02 0.06 0.53** -2.55 -0.22* 0.47 

Belgium -0.01 0.00 0.03 0.49** 5.77 0.00 0.30 

Canada 0.00 -0.01 0.03 0.58** 0.55 -0.08 0.72 

Denmark -0.01 -0.11 0.05 0.64** 1.50 -0.09 0.58 

Euro land 0.00 -0.05 -0.03 0.60** 0.91 -0.19* 0.58 

Finland 0.00 -0.08 0.01 0.54** 0.72 -0.25** 0.51 

France 0.00 -0.03 0.03 0.56** 2.24 -0.22* 0.50 

Germany 0.00 -0.05 -0.03 0.60** 0.87 -0.19* 0.58 

Ireland -0.01 0.53 0.08 0.48* 12.48 0.17 0.19 

Italy -0.16* -0.56 -0.03 0.16 30.29* 0.16 0.15 

Japan 0.00 -0.01 0.01 0.18** 1.22 -0.09 0.30 

Netherlands 0.00 -0.05 0.05 0.63** -1.20 -0.29** 0.54 

New Zealand -0.02 0.04 0.02 0.45** 6.30 0.07 0.40 

Norway -0.01 -0.07 -0.06 0.41** 3.06 -0.17 0.44 

Spain -0.02 0.00 -0.01 0.30* 6.37 0.01 0.10 

Sweden -0.02 -0.01 -0.06 0.58** 5.60 -0.15 0.55 

Switzerland -0.01 -0.06 0.02 0.40** 2.39 -0.15 0.46 

UK -0.01 -0.08 0.01 0.69** 1.57 -0.11 0.69 

US 0.00 -0.03 -0.03 0.98** 0.01 -0.04 0.91 
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Table 37: One step-ahead predictive regression of two years international bonds across different time 

periods 

 
This table reports the average intercept and slope coefficients from equation (3) where one period-ahead excess returns of two 

year international bonds of eighteen countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit 

spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 

year treasury), IY (previous month’s interest yield of bonds) and L.R (lagged return, previous month’s return). Int. is average 

intercept term. Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports results 

for the period 1997-2002. Panel B reports results for the period 2003-2007. Panel C reports results for the period 2008-2013. 

 

Panel A: 1997-2002 

Country Int. ASR CS CGS IY L.R R
2
 

Australia 0.02 0.03 -0.02 0.13** -1.69 -0.09 0.38 

Austria 0.01 0.06 0.05 0.14** -1.01 0.22 0.54 

Belgium 0.01 0.15 0.04 0.14** 0.70 0.17 0.52 

Canada 0.00 0.07 0.03 0.18** 0.56 0.01 0.35 

Denmark 0.01 0.14* 0.05 0.16** 1.07* 0.24* 0.62 

Euro land 0.01 0.13 0.04 0.14** 0.95 0.22 0.50 

France 0.01 0.28** 0.02 0.14** 4.26** 0.17 0.62 

Germany 0.01 0.14 0.04 0.14** 1.16 0.22 0.51 

Ireland -0.01 -0.09 0.00 0.05* -0.53 0.20 0.36 

Italy -0.01 -0.02 0.04 0.16** 2.45* 0.15 0.56 

Japan 0.00 0.05 -0.01 -0.04 -0.58* -0.06 0.19 

Netherlands 0.00 0.05 0.03 0.14** 0.25 0.16 0.46 

New Zealand 0.01 0.02 0.03 0.13** -0.75 0.11 0.36 

Spain 0.01* 0.11 0.02 0.14** -1.27** 0.15 0.58 

Sweden 0.01 0.09 -0.03 0.10** -0.21 0.20 0.41 

Switzerland 0.01 0.06 0.03 0.06 -0.72 0.38** 0.29 

UK 0.01 -0.01 0.02 0.14** -1.06 0.07 0.44 

US -0.01 -0.15 0.00 0.20** -1.37* -0.11 0.63 
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Panel B: 2003-2007 

Country Int. ASR CS CGS IY L.R R
2
 

Australia -0.01** -0.16* -0.06 0.09** 0.87 -0.09 0.42 

Austria -0.01* -0.15* -0.04 0.12** -0.01 0.07 0.71 

Belgium -0.01** -0.16* -0.02 0.12** 0.08 0.02 0.74 

Canada -0.01 -0.13* -0.05 0.12** -0.45 0.17 0.48 

Denmark -0.01** -0.18* -0.05 0.09** -0.23 0.05 0.70 

Euro land -0.01** -0.17* -0.02 0.12** 0.40 0.05 0.74 

France -0.01** -0.15* -0.02 0.12** 0.53 0.07 0.77 

Germany -0.01** -0.17* -0.03 0.12** 0.46 0.05 0.74 

Ireland -0.02 -0.19* 0.00 0.03* 2.88 0.37** 0.42 

Italy -0.01** -0.18** -0.02 0.12** -0.79 0.01 0.76 

Japan -0.01** -0.10** -0.03 0.01 -0.01 0.19 0.46 

Netherlands -0.01** -0.21** -0.04 0.10** -0.29 0.09 0.76 

New Zealand -0.01 -0.11* 0.04 0.05* 1.00 0.02 0.26 

Spain -0.01** -0.12** -0.01 0.12** 0.64 0.07 0.75 

Sweden -0.01** -0.16** -0.02 0.10** -0.36 0.20* 0.72 

Switzerland -0.01** -0.21** -0.05 0.07** -1.21 -0.08 0.50 

UK -0.01** -0.13* -0.10* 0.11** 0.12 0.09 0.53 

US -0.01 -0.19* -0.11** 0.18** 1.10 0.04 0.79 

 

Panel C: 2008-2013 

Country Int. ASR CS CGS IY L.R R
2
 

Australia -0.20** -2.53** 0.34** 0.10 13.34** -0.64** 0.99 

Austria 0.13 1.36 0.19 0.45 -12.88 -0.23 0.62 

Belgium 0.42** 6.19** 0.35* 0.62** -38.74** -0.28 0.98 

Canada -0.09 -0.26 -0.21 -0.08 22.86 -0.46 0.67 

Denmark 0.03 0.87 0.19 0.44 3.23 -0.20 0.81 

Euro land 0.18 2.74 0.25 0.64 -12.65 0.15 0.78 

France -0.22** -3.07** -0.02 -0.03 23.27** -0.61** 0.99 

Germany 0.18 2.73 0.24 0.64 -12.62 0.15 0.78 

Ireland -0.01 -0.07 0.00 0.01 0.00 -0.04 0.62 

Italy 0.10** 0.67 -0.03 0.00 -21.80** -0.71** 0.99 

Japan 0.00 0.17 0.07 0.18* 8.80 0.04 0.97 

Netherlands 0.02** 5.32** 0.34* 0.51** 101.12** 0.01 1.00 

New Zealand -2.65 -2.64 -0.06 -0.22 430.89 0.52 0.89 

Spain 0.33 5.32 0.15 0.33 -17.96 -0.07 0.70 

Sweden 0.57 1.29 0.18 0.38 -151.03 -0.73 0.72 

Switzerland -1.41 -1.45 -0.01 -0.16 911.51 -0.18 0.81 

UK -0.10 -1.30 -0.02 0.08 6.98 0.45* 0.98 

US 0.23 3.96 0.00 0.67 -10.61 -0.58 0.89 
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Appendix F: Multi-step ahead forecasting regressions 

Table 38: Two to six periods-ahead forecasts of constant maturity yields 

 
This table reports the average slope coefficients of ASR (aggregate systemic risk) from period two to six while the average 

intercept and slope coefficients from equation (2) are suppressed. Excess returns of constant maturity yields of one, two, three, 

five, seven, ten, twenty, and thirty years are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit spread, 

return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year 

treasury). Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports the 

coefficients of ASR. Panel B reports the associated t-values. Panel C reports the r-square values. 

 

Panel A: Coefficients of ASR 

CMY 2 3 4 5 6 

1Y 0.00 0.01 0.01 0.01 0.01 

2Y -0.01 -0.01 -0.01 -0.02 -0.02 

3Y -0.02 -0.02 -0.02 -0.04 -0.05 

5Y -0.03 -0.05 -0.05 -0.07 -0.10 

7Y -0.05 -0.07 -0.07 -0.10 -0.14 

10Y -0.05 -0.08 -0.08 -0.12 -0.16 

20Y -0.07 -0.10 -0.11 -0.14 -0.20 

30Y -0.07 -0.11 -0.11 -0.15 -0.22 

 

Panel B: t-values 

CMY 2 3 4 5 6 

1Y 1.35 1.36 1.38 0.97 1.94 

2Y -1.29 -0.91 -0.52 -0.87 -2.34* 

3Y -2.55* -1.92 -1.35 -1.59 -4.17** 

5Y -3.97** -3.10** -2.32* -2.30* -6.14** 

7Y -4.98** -3.90** -3.03** -2.84** -7.52** 

10Y -4.95** -3.90** -2.91** -2.68** -7.35** 

20Y -5.34** -4.17** -3.13** -2.86** -7.78** 

30Y -5.25** -4.18** -3.11** -2.82** -7.79** 

 

Panel C: R
2
 

CMY 2 3 4 5 6 

1Y 0.08 0.06 0.16 0.15 0.05 

2Y 0.09 0.05 0.23 0.13 0.06 

3Y 0.14 0.10 0.33 0.19 0.12 

5Y 0.21 0.18 0.40 0.26 0.21 

7Y 0.27 0.25 0.44 0.32 0.27 

10Y 0.26 0.24 0.42 0.31 0.26 

20Y 0.28 0.26 0.42 0.32 0.28 

30Y 0.28 0.27 0.40 0.33 0.28 

 

 



130 

 

Table 39: Two to six periods-ahead forecasts of Country ETFs  

 
This table reports average slope coefficients of ASR (aggregate systemic risk) from period two to six while the average intercept 

and slope coefficients from equation (5) are suppressed. Excess returns of thirty six country ETFs (developed and developing 

countries) are regressed against ASR (aggregate systemic risk of hedge funds), SP (market risk factor, excess return of S&P 500 

index), SCLC (small cap premium, return spread of Russell 2000 index and S&P 500 index), CS (credit spread, return spread 

between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), and 

D (previous month’s dividend yield of respective ETF). Coefficients marked with **, and * are significant at the 1%, and 5% 

level, respectively. Panel A reports the coefficients of ASR. Panel B reports the associated t-values. Panel C reports the r-square 

values. 

 

Panel A: Coefficients of ASR 

Country 2 3 4 5 6 

Argentina -0.83 -1.46 -1.70 -2.83 -6.96 

Australia 0.20 0.41 -0.51 -0.30 -0.29 

Austria 0.26 1.37 -0.20 -0.53 0.66 

Belgium 0.43 1.01 0.32 0.67 0.21 

Canada 0.32 0.52 -0.07 -0.70 0.96 

Chile 0.30 0.29 0.18 0.20 -0.03 

China 0.42 0.20 1.69 -0.96 0.27 

Denmark 0.33 0.45 0.69 -0.11 -0.71 

Finland 0.41 0.83 0.95 1.45 0.86 

France 0.53 1.23 0.55 0.86 1.14 

Germany 0.86 1.63 1.00 1.37 1.57 

Greece 1.84 3.23 3.73 3.95 4.60 

Hong Kong 0.12 0.33 -0.40 -0.01 -0.21 

Indonesia -1.16 -1.34 -2.76 -1.97 -5.25 

Ireland 0.20 0.53 0.30 -0.17 0.58 

Italy 0.59 1.48 0.96 0.95 1.72 

Japan 0.07 0.21 0.05 0.34 -0.87 

Malaysia -0.17 -0.81 -0.72 -1.57 -2.85 

Mexico 0.34 0.33 -0.28 0.19 0.28 

Netherlands 0.51 1.01 0.49 0.55 1.08 

New Zealand -0.36 -0.71 -1.00 -1.27 -1.89 

Norway 0.54 1.24 0.42 0.07 1.57 

Philippines 0.38 0.96 0.32 0.68 0.55 

Poland 0.97 1.09 2.53 1.97 1.72 

Portugal 0.70 1.90 1.59 1.72 1.67 

Singapore 0.07 0.26 -0.28 -0.25 -0.83 

South Africa 0.29 1.02 0.40 -0.79 0.62 

South Korea -0.68 -1.26 -0.51 -1.05 -2.97 

Spain 0.76 1.87 1.42 1.88 2.15 

Sweden 0.09 0.62 0.79 0.06 -0.76 

Taiwan -0.08 -0.09 0.94 -1.27 -1.43 

Thailand -0.89 -0.97 -1.83 -2.26 -5.02 

Turkey 0.44 1.38 1.51 1.48 1.08 

UK 0.17 0.33 -0.12 -0.18 -0.48 

US 0.00 0.03 -0.81 -0.41 -1.03 

Venezuela 1.20 2.27 1.75 4.02 3.04 
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Panel B: t-values 

Country 2 3 4 5 6 

Argentina -0.90 -0.91 -0.87 -1.20 -2.30* 

Australia 0.43 0.47 -0.45 -0.23 -0.15 

Austria 0.37 1.01 -0.12 -0.25 0.21 

Belgium 0.90 1.21 0.24 0.42 0.10 

Canada 0.78 0.56 -0.06 -0.52 0.53 

Chile 0.54 0.30 0.16 0.11 -0.01 

China 0.46 0.11 0.73 -0.34 0.08 

Denmark 0.71 0.53 0.53 -0.07 -0.35 

Finland 0.62 0.57 0.51 0.78 0.32 

France 1.12 1.47 0.49 0.69 0.59 

Germany 1.76 1.84 0.86 0.99 0.78 

Greece 2.18* 2.28* 1.96* 1.69 1.53 

Hong Kong 0.23 0.34 -0.30 0.00 -0.11 

Indonesia -1.10 -0.77 -1.07 -0.80 -1.41 

Ireland 0.40 0.51 0.21 -0.12 0.28 

Italy 1.11 1.48 0.70 0.74 0.80 

Japan 0.14 0.26 0.05 0.25 -0.51 

Malaysia -0.27 -0.62 -0.47 -0.79 -1.11 

Mexico 0.63 0.30 -0.20 0.12 0.13 

Netherlands 1.13 1.21 0.40 0.40 0.59 

New Zealand -0.79 -0.84 -0.96 -1.01 -0.92 

Norway 0.95 1.19 0.31 0.05 0.68 

Philippines 0.55 0.86 0.22 0.36 0.27 

Poland 1.34 0.77 1.42 1.05 0.66 

Portugal 1.20 1.87 1.14 1.40 0.67 

Singapore 0.12 0.24 -0.18 -0.16 -0.41 

South Africa 0.45 0.95 0.29 -0.56 0.28 

South Korea -0.85 -0.88 -0.24 -0.44 -0.91 

Spain 1.22 1.77 0.96 1.44 0.85 

Sweden 0.15 0.55 0.57 0.04 -0.32 

Taiwan -0.12 -0.08 0.63 -0.76 -0.72 

Thailand -1.13 -0.64 -0.92 -0.91 -1.84 

Turkey 0.40 0.77 0.72 0.57 0.30 

UK 0.46 0.43 -0.12 -0.16 -0.33 

US -0.01 0.04 -0.98 -0.39 -1.01 

Venezuela 1.32 1.60 0.92 1.77 1.13 
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Panel C: R
2
 

Country 2 3 4 5 6 

Argentina 0.29 0.17 0.20 0.34 0.38 

Australia 0.44 0.31 0.28 0.28 0.33 

Austria 0.34 0.28 0.26 0.26 0.25 

Belgium 0.41 0.41 0.23 0.18 0.44 

Canada 0.56 0.34 0.38 0.30 0.37 

Chile 0.34 0.20 0.34 0.24 0.16 

China 0.11 0.16 0.09 0.21 0.14 

Denmark 0.45 0.37 0.32 0.24 0.32 

Finland 0.45 0.11 0.17 0.24 0.26 

France 0.45 0.34 0.29 0.28 0.34 

Germany 0.47 0.35 0.34 0.28 0.29 

Greece 0.28 0.31 0.23 0.28 0.39 

Hong Kong 0.33 0.30 0.28 0.31 0.32 

Indonesia 0.33 0.30 0.32 0.32 0.42 

Ireland 0.41 0.25 0.17 0.20 0.33 

Italy 0.40 0.27 0.22 0.28 0.30 

Japan 0.22 0.19 0.15 0.10 0.37 

Malaysia 0.18 0.16 0.19 0.16 0.23 

Mexico 0.41 0.25 0.28 0.16 0.30 

Netherlands 0.51 0.37 0.33 0.24 0.44 

New Zealand 0.38 0.29 0.29 0.23 0.16 

Norway 0.45 0.36 0.35 0.36 0.42 

Philippines 0.27 0.32 0.14 0.22 0.44 

Poland 0.35 0.17 0.32 0.28 0.21 

Portugal 0.33 0.26 0.21 0.44 0.25 

Singapore 0.38 0.33 0.25 0.29 0.44 

South Africa 0.33 0.38 0.29 0.34 0.41 

South Korea 0.36 0.27 0.13 0.09 0.30 

Spain 0.32 0.23 0.17 0.26 0.22 

Sweden 0.43 0.26 0.40 0.40 0.37 

Taiwan 0.24 0.34 0.19 0.33 0.43 

Thailand 0.29 0.31 0.25 0.19 0.37 

Turkey 0.32 0.12 0.40 0.36 0.18 

UK 0.49 0.31 0.29 0.23 0.45 

US 0.63 0.34 0.33 0.16 0.54 

Venezuela 0.25 0.32 0.47 0.48 0.63 
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Table 40: Two to six periods-ahead forecasts of regional ETFs 

 
This table reports average slope coefficients of ASR (aggregate systemic risk) from period two to six while the average intercept 

and slope coefficients from equation (6) are suppressed. Excess returns of thirty regional ETFs (developed and developing 

regions) are regressed against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return spread of Russell 

2000 index and S&P 500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. 

treasuries), CGS (term spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF), B-P 

(previous month’s book-to-price ratio of respective regional ETF), and PE (previous month’s price earnings ratio). Coefficients 

marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports the coefficients of ASR. Panel B 

reports the associated t-values. Panel C reports the r-square values. 

 

Panel A: Coefficients of ASR 

Region 2 3 4 5 6 

America -0.22 0.03 -1.17 -1.07 -1.03 

Asia   1.26 2.27 2.33 3.10 3.27 

Asia ex. Japan 0.97 1.01 1.84 1.26 0.07 

Australia Asia 0.72 0.88 0.93 1.14 1.00 

Bric 0.13 -0.21 1.12 -0.95 3.81 

Developed Markets   0.75 1.81 0.95 1.44 1.80 

Developed Markets ex. USA 1.43 2.91 2.85 2.88 4.07 

Emerging Europe 2.09 0.96 3.32 2.95 3.38 

Emerging Markets 1.08 1.70 2.25 1.85 4.36 

Europe 1.39 2.90 2.75 3.36 4.45 

Europe & Emerging Markets 0.99 2.20 1.86 2.18 2.74 

Europe & Far East 1.46 2.83 2.87 2.88 4.39 

Europe ex. Emerging Europe 0.70 1.09 0.78 0.84 1.44 

Europe ex. Emerging Markets 1.38 2.99 2.81 3.25 4.20 

Europe ex. UK 1.04 2.16 1.96 2.17 3.27 

European Union 1.56 3.35 3.07 3.69 4.54 

Far East 0.69 1.18 1.00 1.66 1.81 

Latin America 1.03 2.00 1.58 1.40 3.51 

Non European Union 0.78 0.96 0.84 0.68 2.09 

North America -0.06 -0.04 -0.96 -0.61 -1.15 

Pacific 1.27 2.31 2.28 2.99 3.13 

Scandinavia 0.92 1.19 2.13 1.30 1.60 

South East Asia 0.34 0.82 0.96 1.19 -0.93 

Southern Europe 1.04 1.78 1.86 1.97 2.64 

World 0.85 2.15 1.23 1.78 2.56 

World ex. Developed Europe 0.51 1.16 0.45 0.69 1.29 

World ex. Emerging Europe 0.76 1.74 0.93 1.25 2.13 

World ex. Japan 0.67 1.99 0.92 1.43 2.23 

World ex. UK 0.78 1.99 1.18 1.70 2.51 

World ex. USA 1.56 3.11 3.12 3.06 4.88 
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Panel B: t-values 

Region 2 3 4 5 6 

America -0.43 0.03 -1.17 -0.78 -0.63 

Asia   2.26* 2.31* 1.83 2.21* 1.73 

Asia ex. Japan 1.64 0.86 1.23 0.83 0.03 

Australia Asia 1.10 0.69 0.61 0.72 0.35 

Bric 0.14 -0.12 0.58 -0.37 1.06 

Developed Markets   1.38 1.74 0.82 1.08 0.93 

Developed Markets ex. USA 2.42* 2.60** 2.26* 2.21* 1.92 

Emerging Europe 1.88 0.47 1.45 1.13 0.85 

Emerging Markets 1.53 1.17 1.41 1.04 1.53 

Europe 2.14* 2.30* 1.90 2.27* 1.78 

Europe & Emerging Markets 1.51 1.79 1.36 1.49 1.10 

Europe & Far East 2.50* 2.52* 2.24* 2.19* 2.10* 

Europe ex. Emerging Europe 1.26 0.96 0.60 0.61 0.66 

Europe ex. Emerging Markets 2.10* 2.35* 1.97* 2.22* 1.63 

Europe ex. UK 1.69 1.87 1.52 1.59 1.41 

European Union 2.28* 2.53* 2.03* 2.31* 1.67 

Far East 1.22 1.18 0.78 1.00 0.96 

Latin America 1.39 1.45 1.03 0.76 1.30 

Non European Union 1.45 0.91 0.70 0.57 1.02 

North America -0.13 -0.04 -1.01 -0.47 -0.75 

Pacific 2.24* 2.30* 1.77 2.13* 1.60 

Scandinavia 1.41 0.96 1.47 0.82 0.58 

South East Asia 0.51 0.63 0.55 0.72 -0.39 

Southern Europe 1.66 1.55 1.30 1.59 1.01 

World 1.45 1.91 0.96 1.22 1.20 

World ex. Developed Europe 1.01 1.18 0.41 0.51 0.70 

World ex. Emerging Europe 1.39 1.66 0.77 0.89 1.08 

World ex. Japan 1.10 1.67 0.70 0.94 0.97 

World ex. UK 1.38 1.85 0.97 1.21 1.23 

World ex. USA 2.52* 2.59** 2.30* 2.16* 2.15* 
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Panel C: R
2
 

Region 2 3 4 5 6 

America 0.35 0.09 0.34 0.22 0.27 

Asia   0.33 0.28 0.36 0.47 0.50 

Asia ex. Japan 0.36 0.28 0.40 0.49 0.55 

Australia Asia 0.35 0.12 0.31 0.35 0.24 

Bric 0.33 0.11 0.33 0.44 0.25 

Developed Markets   0.36 0.16 0.34 0.36 0.34 

Developed Markets ex. USA 0.37 0.22 0.42 0.51 0.42 

Emerging Europe 0.34 0.08 0.31 0.43 0.34 

Emerging Markets 0.35 0.17 0.33 0.43 0.43 

Europe 0.35 0.18 0.36 0.47 0.34 

Europe & Emerging Markets 0.30 0.13 0.31 0.42 0.29 

Europe & Far East 0.38 0.21 0.41 0.51 0.43 

Europe ex. Emerging Europe 0.34 0.10 0.30 0.30 0.28 

Europe ex. Emerging Markets 0.34 0.18 0.37 0.47 0.33 

Europe ex. UK 0.32 0.15 0.35 0.46 0.31 

European Union 0.35 0.19 0.36 0.46 0.32 

Far East 0.23 0.17 0.24 0.23 0.42 

Latin America 0.31 0.16 0.35 0.47 0.31 

Non European Union 0.33 0.09 0.30 0.42 0.32 

North America 0.34 0.09 0.32 0.16 0.27 

Pacific 0.34 0.27 0.36 0.47 0.47 

Scandinavia 0.32 0.13 0.39 0.40 0.26 

South East Asia 0.31 0.27 0.36 0.45 0.44 

Southern Europe 0.24 0.12 0.23 0.36 0.21 

World 0.36 0.17 0.34 0.38 0.34 

World ex. Developed Europe 0.36 0.14 0.32 0.30 0.32 

World ex. Emerging Europe 0.37 0.17 0.34 0.34 0.35 

World ex. Japan 0.36 0.16 0.32 0.35 0.30 

World ex. UK 0.36 0.17 0.35 0.38 0.35 

World ex. USA 0.39 0.22 0.41 0.51 0.42 
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Table 41: Two to six steps-ahead forecasts of ETFs on equity indices 

 
This table reports the average slope coefficients of ASR (aggregate systemic risk) from period two to six while the average 

intercept and slope coefficients from equation (7) are suppressed. Excess returns of thirteen ETFs on equity indices are regressed 

against ASR (aggregate systemic risk of hedge funds), SCLC (small cap premium, return spread of Russell 2000 index and S&P 

500 index), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year U.S. treasuries), CGS (term 

spread, excess return of 10 year treasury), D (previous month’s dividend yield of respective ETF), B-P (previous month’s book-

to-price ratio of respective regional ETF), and EPS (lagged value of trailing earnings per share). Coefficients marked with **, and 

* are significant at the 1%, and 5% level, respectively. Panel A reports the coefficients of ASR. Panel B reports the associated t-

values. Panel C reports the r-square values. 

 

Panel A: Coefficients of ASR 

ETF Index 2 3 4 5 6 

AEX 0.24 0.76 0.35 0.74 1.26 

HSI  -0.29 -0.06 -0.78 -1.20 -0.36 

IBEX 0.59 1.67 1.74 1.58 2.46 

INDU -0.20 -0.07 -1.03 -0.82 -1.40 

MEXBOL -0.44 1.11 -1.36 2.01 -0.48 

MID 0.00 0.61 -0.65 0.13 -1.27 

OMX -0.30 -0.31 -0.33 -0.05 -0.68 

RIY -0.21 0.02 -0.99 -0.53 -1.55 

RTY 0.17 1.44 0.92 1.62 -0.49 

SET50 -0.87 -0.66 -1.90 -1.34 -3.65 

SPX -0.19 0.03 -0.93 -0.54 -1.53 

TPX 1.17 2.40 3.07 2.75 2.87 

UKX -0.06 0.12 -0.55 0.28 -0.56 

 

Panel B: t-values 

ETF Index 2 3 4 5 6 

AEX 0.46 0.75 0.30 0.49 0.68 

HSI  -0.43 -0.05 -0.54 -0.59 -0.15 

IBEX 1.04 1.61 1.37 1.08 1.21 

INDU -0.53 -0.11 -1.29 -0.83 -1.33 

MEXBOL -0.56 0.90 -0.76 0.88 -0.19 

MID -0.01 0.67 -0.57 0.09 -0.88 

OMX -0.54 -0.31 -0.26 -0.03 -0.35 

RIY -0.47 0.02 -1.07 -0.41 -1.24 

RTY 0.23 1.27 0.64 0.87 -0.28 

SET50 -0.83 -0.45 -0.85 -0.42 -1.19 

SPX -0.43 0.04 -1.03 -0.42 -1.27 

TPX 1.79 2.21* 2.07* 1.38 1.11 

UKX -0.16 0.18 -0.73 0.28 -0.49 
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Panel C: R
2
 

ETF Index 2 3 4 5 6 

AEX 0.15 0.15 0.23 0.18 0.39 

HSI  0.15 0.12 0.20 0.33 0.28 

IBEX 0.08 0.12 0.14 0.22 0.30 

INDU 0.13 0.19 0.22 0.30 0.41 

MEXBOL 0.12 0.06 0.17 0.24 0.15 

MID 0.15 0.18 0.35 0.29 0.31 

OMX 0.10 0.15 0.20 0.24 0.31 

RIY 0.10 0.10 0.25 0.18 0.36 

RTY 0.18 0.19 0.31 0.32 0.34 

SET50 0.07 0.14 0.11 0.12 0.25 

SPX 0.08 0.10 0.24 0.18 0.37 

TPX 0.17 0.15 0.21 0.26 0.19 

UKX 0.11 0.08 0.22 0.20 0.36 

 

Table 42: Two to six periods-ahead forecasts of ten years international bonds 

 
This table reports the average slope coefficients of ASR from period two to six while the average intercept and slope coefficients 

from equation (3) are suppressed. Excess returns of ten years international bonds of twenty countries are regressed against ASR 

(aggregate systemic risk of hedge funds), CS (credit spread, return spread between Moody’s BAA corporate bonds and 10 year 

U.S. treasuries), CGS (term spread, excess return of 10 year treasury), and IY (previous month’s interest yield of bonds). 

Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel A reports the coefficients of ASR. 

Panel B reports the associated t-values. Panel C reports the r-square values.  

 

Panel A: Coefficients of ASR 

Country 2 3 4 5 6 

Australia -0.12 -0.14 -0.23 0.03 -0.44 

Austria -0.24 -0.27 -0.23 0.11 -0.41 

Belgium -0.18 -0.09 0.14 0.19 0.12 

Canada -0.13 -0.10 -0.15 0.07 -0.42 

Denmark -0.28 -0.34 -0.51 -0.20 -0.87 

Euro land -0.21 -0.21 -0.26 0.03 -0.45 

Finland -0.24 -0.26 -0.28 -0.09 -0.46 

France -0.22 -0.19 -0.21 0.11 -0.31 

Germany -0.21 -0.22 -0.26 0.03 -0.46 

Ireland 0.44 0.87 0.94 1.28 1.88 

Italy 0.04 0.24 0.60 0.47 0.88 

Japan -0.20 -0.20 -0.30 -0.23 -0.53 

Netherlands -0.24 -0.25 -0.30 -0.04 -0.49 

New Zealand -0.16 -0.18 -0.33 -0.14 -0.55 

Norway -0.19 -0.23 -0.32 -0.18 -0.60 

Spain 0.06 0.36 0.48 0.59 1.12 

Sweden -0.19 -0.15 -0.31 0.26 -0.32 

Switzerland -0.23 -0.30 -0.40 -0.36 -0.68 

UK -0.21 -0.21 -0.29 -0.08 -0.53 

US -0.18 -0.19 -0.24 0.17 -0.46 
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Panel B: t-values 

Country 2 3 4 5 6 

Australia -0.85 -0.49 -0.74 0.07 -0.67 

Austria -1.93 -1.10 -0.74 0.28 -0.69 

Belgium -1.16 -0.35 0.41 0.40 0.18 

Canada -1.30 -0.57 -0.67 0.23 -1.07 

Denmark -2.28* -1.43 -1.93 -0.45 -1.46 

Euro land -1.78 -0.87 -0.93 0.08 -0.76 

Finland -2.02* -1.17 -1.04 -0.24 -0.83 

France -1.81 -0.81 -0.74 0.27 -0.55 

Germany -1.78 -0.88 -0.94 0.07 -0.77 

Ireland 1.48 1.88 1.51 1.83 1.81 

Italy 0.27 0.79 1.57 1.01 1.58 

Japan -2.37* -1.20 -1.94 -1.09 -1.50 

Netherlands -1.98* -1.03 -1.09 -0.09 -0.84 

New Zealand -1.29 -0.78 -1.21 -0.42 -1.04 

Norway -1.53 -0.95 -1.02 -0.44 -1.01 

Spain 0.27 1.08 1.12 1.34 1.95 

Sweden -1.48 -0.57 -0.99 0.58 -0.49 

Switzerland -2.42* -1.58 -1.69 -1.06 -1.33 

UK -1.77 -0.97 -1.14 -0.18 -1.02 

US -1.24 -0.68 -0.80 0.35 -0.77 

 

Panel C: R
2
 

Country 2 3 4 5 6 

Australia 0.45 0.03 0.39 0.34 0.06 

Austria 0.30 0.04 0.14 0.37 0.06 

Belgium 0.23 0.06 0.18 0.23 0.14 

Canada 0.40 0.09 0.38 0.41 0.09 

Denmark 0.40 0.12 0.41 0.29 0.14 

Euro land 0.42 0.05 0.30 0.36 0.06 

Finland 0.36 0.06 0.24 0.34 0.07 

France 0.35 0.04 0.22 0.34 0.06 

Germany 0.42 0.06 0.30 0.36 0.06 

Ireland 0.16 0.17 0.19 0.37 0.29 

Italy 0.22 0.16 0.28 0.22 0.43 

Japan 0.18 0.10 0.35 0.22 0.15 

Netherlands 0.36 0.06 0.23 0.35 0.06 

New Zealand 0.36 0.03 0.26 0.32 0.06 

Norway 0.32 0.07 0.23 0.27 0.06 

Spain 0.17 0.13 0.14 0.26 0.35 

Sweden 0.39 0.03 0.25 0.36 0.02 

Switzerland 0.36 0.10 0.34 0.32 0.12 

UK 0.43 0.10 0.46 0.28 0.10 

US 0.53 0.05 0.45 0.36 0.10 
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Table 43: Two to six periods-ahead forecasts of two years international bonds  

 
This table reports the average slope coefficients of ASR (aggregate systemic risk) from period two to six while the average 

intercept and slope coefficients from equation (3) are suppressed. Excess returns of two year international bonds of eighteen 

countries are regressed against ASR (aggregate systemic risk of hedge funds), CS (credit spread, return spread between Moody’s 

BAA corporate bonds and 10 year U.S. treasuries), CGS (term spread, excess return of 10 year treasury), and IY (previous 

month’s interest yield of bonds). Coefficients marked with **, and * are significant at the 1%, and 5% level, respectively. Panel 

A reports the coefficients of ASR. Panel B reports the associated t-values. Panel C reports the r-square values. 

 

Panel A: Coefficients of ASR 

Country 2 3 4 5 6 

Australia -0.06 -0.06 -0.11 -0.14 -0.09 

Austria -0.06 -0.09 -0.14 -0.11 -0.20 

Belgium -0.11 -0.07 -0.24 -0.21 -0.39 

Canada -0.13 -0.15 -0.19 -0.19 -0.40 

Denmark -0.09 -0.11 -0.17 -0.17 -0.24 

Euro land -0.10 -0.09 -0.14 -0.12 -0.23 

France -0.04 -0.03 -0.07 -0.09 -0.10 

Germany -0.10 -0.08 -0.14 -0.10 -0.21 

Ireland -0.11 -0.17 -0.24 -0.25 -0.27 

Italy -0.06 -0.05 -0.17 0.04 -0.19 

Japan -0.13 -0.18 -0.25 -0.32 -0.52 

Netherlands -0.01 -0.04 -0.07 -0.05 -0.10 

New Zealand -0.04 -0.01 -0.15 -0.24 -0.18 

Spain -0.10 -0.15 -0.22 -0.20 -0.31 

Sweden -0.12 -0.16 -0.24 -0.27 -0.36 

Switzerland -0.16 -0.15 -0.27 -0.42 -0.11 

UK -0.01 -0.07 -0.07 -0.14 -0.13 

US -0.08 -0.13 -0.23 -0.14 -0.31 

 

Panel B: t-values 

Country 2 3 4 5 6 

Australia -1.13 -0.65 -0.84 -1.00 -0.46 

Austria -1.34 -1.04 -1.21 -0.68 -0.98 

Belgium -1.37 -0.48 -1.31 -0.66 -1.07 

Canada -1.60 -0.97 -0.77 -0.76 -1.19 

Denmark -1.83 -1.10 -1.49 -0.95 -1.13 

Euro land -1.93 -0.76 -1.02 -0.56 -0.90 

France -0.84 -0.31 -0.64 -0.49 -0.46 

Germany -1.84 -0.68 -0.98 -0.50 -0.80 

Ireland -3.47** -2.79** -3.06** -2.91** -1.83 

Italy -1.07 -0.43 -1.24 0.15 -0.81 

Japan -3.44** -2.83** -3.21** -2.97** -3.76** 

Netherlands -0.20 -0.39 -0.57 -0.23 -0.40 

New Zealand -0.72 -0.11 -1.08 -1.33 -1.02 

Spain -1.88 -1.42 -1.63 -0.94 -1.14 

Sweden -2.53* -2.16* -1.97* -1.69 -1.60 

Switzerland -2.51* -1.16 -1.71 -1.51 -0.32 

UK -0.26 -0.57 -0.45 -0.66 -0.55 

US -1.43 -1.09 -1.59 -0.69 -1.28 
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Panel C: R
2
 

Country 2 3 4 5 6 

Australia 0.29 0.17 0.27 0.26 0.40 

Austria 0.35 0.30 0.38 0.39 0.49 

Belgium 0.28 0.15 0.29 0.20 0.42 

Canada 0.21 0.16 0.19 0.38 0.31 

Denmark 0.33 0.17 0.38 0.23 0.48 

Euro land 0.33 0.14 0.34 0.19 0.42 

France 0.37 0.25 0.44 0.26 0.50 

Germany 0.32 0.14 0.34 0.19 0.42 

Ireland 0.34 0.34 0.47 0.65 0.53 

Italy 0.30 0.19 0.31 0.27 0.47 

Japan 0.24 0.31 0.44 0.50 0.62 

Netherlands 0.31 0.16 0.30 0.21 0.40 

New Zealand 0.25 0.27 0.37 0.25 0.54 

Spain 0.31 0.18 0.32 0.24 0.44 

Sweden 0.37 0.47 0.40 0.34 0.40 

Switzerland 0.29 0.13 0.32 0.21 0.23 

UK 0.41 0.09 0.30 0.23 0.28 

US 0.39 0.09 0.34 0.25 0.31 

 

 

 


