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Editors’ Letter
Over the past few years, investors have encountered significant turmoil in global financial markets. The current 
sources of tension in the financial markets include stresses originating in Europe, high unemployment, depressed 
real estate prices, and budgetary challenges at all levels of government in Europe and the United States.  Many 
investors argue that this is an ideal time to turn one’s attention to alternative investments. Alternative investments 
have traditionally provided opportunities for investors to diversify their portfolios, along with the potential for 
positive returns in challenging times, such as the current environment.  In this issue of the Alternative Investment 
Analyst Review, we offer a series of articles that provide insights into a wide variety of alternative investments, 
including infrastructure investment, distressed debt, closed-end funds, and hedge funds. 

“Risk, Return, and Cash Flow Characteristics of Private Equity Investments in Infrastructure,” by Florian Bitsch, Axel 
Buchner and Christoph Kaserer, examines a number of commonly held beliefs about infrastructure investment. 
The authors find that infrastructure deals exhibit higher performance than non-infrastructure deals. However, they 
uncover evidence that the higher returns may be accompanied by higher market risk.

The second paper in this issue, “Investing in Distressed Debt,” by Sameer Jain, provides a comprehensive look 
at distressed debt investing. While recent market conditions have been challenging for many firms, they have 
created opportunities for investors in distressed debt. Jain’s paper outlines the fundamentals of distressed debt 
investing from an alternative investments perspective including the risks, sources of returns and market dynamics. 

“The Wisdom of the Right Crowd: Service Provider Choice and Hedge Fund Performance,” by Chartered 
Alternative Investment Analyst (CAIA) member James B. Crystal, examines an under-analyzed area in the extant 
hedge fund literature: the impact of the qualitative characteristics of a hedge fund on its performance. Crystal 
considers the impact of key service providers (e.g., prime brokers, auditors, administrators, and legal counsel) on 
hedge fund performance. The author’s analysis indicates a relationship between the use of the most popular key 
service providers and outperformance over five- and ten-year horizons. 

This issue’s research review section focuses on closed-end funds. In Ben Branch and Liping Qiu’s article, ”What We 
Like about Closed-End Funds that Trade at a Discount,” the authors provide an overview of research on closed-
end funds, and suggest that investors may be able to generate enhanced returns by investing in diversified 
portfolios of deeply discounted closed-end funds. Branch and Qiu argue that investors should form portfolios of 
fundamentally attractive funds that are trading at substantial discounts to their net asset values (NAV). Excess 
returns may be realized if (a) some of the funds experience a reduction in their discounts, (b) they self-tender, (c) 
they provide large distributions, or (d) they convert to open-end status. A list of further readings on closed-end 
funds is provided after the article.

One of the distinguishing characteristics of many alternative investments is their asymmetric exposure to 
traditional market factors. In “Attribution Analysis of Bull/Bear Alphas and Betas,” Andreas Steiner develops a 
model of asymmetric alpha/beta, and builds a framework to analyze the impact of alpha/beta asymmetry on a 
traditional single-index (symmetric alpha and beta) model. Furthermore, Steiner illustrates that the asymmetrical 
model can be used to discover “false” alphas as well as to manage tail risk.
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Finally, Keith Black speaks with four CAIA members who were recently awarded the title of “Rising Stars of Public 
Funds” by Institutional Investor: Derek Drummond of the State of Wisconsin Investment Board (SWIB), Samuel 
Gallo of the University System of Maryland Foundation, Bryan Hedrick of Fort Worth Employees’ Retirement Fund 
and Chris Schelling of Kentucky Retirement Systems (KRS).

Our goal with the Alternative Investment Analyst Review is to provide a combination of original research papers 
and reviews of extant research in a format that is both educational and more accessible than many of the 
existing academic journals. The AIAR can only be effective if it provides subject matter that is of interest to CAIA 
members. As a CAIA member, your feedback and your submissions are critical to AIAR’s mission. As always, we 
encourage you to submit your feedback, and articles to us at AIAR@CAIA.org.

  Hossein Kazemi
  Ed Szado
  Editors of Alternative Investment Analyst Review
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Introduction
In this paper, we analyze the risk, return and 
cash flow characteristics of infrastructure 
investments and compare them to non-
infrastructure investments. It is generally argued 
in the literature that infrastructure investments 
offer typical characteristics such as long-term, 
stable and predictable, inflation-linked returns 
with low correlation to other assets (Inderst 
2009, p. 7). However, these characteristics 
attributed to infrastructure investments have 
not yet been proven empirically. The goal of 
this paper is to fill this gap and provide a more 
thorough understanding of infrastructure 
returns and cash flow characteristics.
 
One of the main obstacles in infrastructure 
research has been the lack of available data. 
In this paper we make use of a unique and 
novel dataset of global infrastructure and non-
infrastructure investments done by unlisted 
funds. Overall, we have information on 363 
fully-realized infrastructure and 11,223 non-
infrastructure deals. The special feature of the 
data is that they contain the full history of cash 
flows for each deal. This enables us to study 
the risk, return and cash flow characteristics 
of infrastructure investments and to draw 
comparisons between infrastructure and non-
infrastructure investments.
 
Our results indicate that infrastructure deals 
have a performance that is uncorrelated to 
macroeconomic development and that is 
higher than that of non-infrastructure deals 
despite lower default frequencies. However, 

we do not find that infrastructure deals offer 
cash flows that are more stable, longer term, 
inflation-linked or uncorrelated to public equity 
markets. To measure “stability”, we introduce 
a measure of the variability of cash outflows 
from the portfolio company to the fund. We 
also find evidence that infrastructure assets are 
higher levered but that they have not been 
exposed to overinvestment as often stated. 
Finally, we offer some evidence that higher 
returns might be driven by higher market risk 
or higher political risk. However, returns in the 
infrastructure sector might also be driven by 
defective privatization mechanisms.
 
This article contributes to the emerging 
literature on infrastructure financing. Recent 
publications in this area include Newell and 
Peng (2007, 2008), Dechant and Finkenzeller 
(2009) or Sawant (2010a). These previous 
studies exclusively focus on data from listed 
infrastructure stocks, indices of unlisted 
infrastructure investments or infrastructure 
project bonds. In contrast, we are the first 
to use data of unlisted infrastructure fund 
investments.
 
The article is structured as follows. Section 
2 highlights the importance and need for 
infrastructure assets and summarizes what 
forms of infrastructure investments are 
available for investors. Section 3 describes 
the main investment characteristics that 
are assumed to be infrastructure-specific 
and derives the hypotheses on infrastructure 
fund investments to be tested in this paper. 
Section 4 describes our database and sample 
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selection. Section 5 presents and discusses the empirical results. Section 6 summarizes the findings and gives an 
outlook on future research in this area.

 Infrastructure investments
2.1 The infrastructure investment gap
Several studies estimate that in the course of the 21st century, increasing amounts of money need to be spent on 
infrastructure assets globally. In this context, infrastructure is generally understood as assets in the transportation, 
telecommunication, electricity and water sectors (OECD 2007, p. 21). Sometimes other energy-related assets such 
as oil and gas transportation and storage or social institutions such as hospitals, schools or prisons are included as 
well.
 
These estimates are based on an increasing need for such assets in developing countries due to population 
growth and economic development. Developing countries need more of the existing infrastructure as well as 
new infrastructure, such as better telecommunication or transportation systems. In addition, developed markets 
will exhibit increasing demand for infrastructure assets driven not by population growth but by replacement of 
existing but aging infrastructure systems. Moreover, technological progress is an important factor for emerging 
and developed countries alike as it enables and requires more spending on infrastructure assets. For example, 
power grids must be upgraded to match the special requirements of newly installed offshore wind energy parks. 
Taken together, the worldwide demand for infrastructure investments between 2005 and 2030 could be as high 
as USD 70 trillion according to the OECD (OECD 2007, p. 22 and p. 97). 

Although the increasing demand for infrastructure assets is generally recognized, the supply is constrained by 
a lack of financing resources: Governments of emerging countries often are yet capable of financing and 
administering the high volume of targeted projects, whereas governments of developed countries have limited 
budgets for infrastructure due to rising social expenditures – partly due to ageing populations (OECD 2007, p. 24). 
While infrastructure assets have historically been, and still are to a large extent, financed by the public sector, this 
traditional financing source is unlikely to cover the large estimated investment needs (OECD 2007, p. 29). This gap 
between the projected needs for infrastructure assets and the supply is popularly referred to as the “infrastructure 
investment gap” (OECD 2007, p. 14).

A natural solution is to make the infrastructure sectors more accessible for private investors. Pension funds of OECD 
countries have assets under management of about USD 25 trillion (OECD 2010, p. 2) representing a weighted 
average asset-to-GDP ratio of 67.1 percent in 2009 (OECD 2010, p. 8). This suggests that institutional investors, such 
as pension funds or insurance companies, could significantly narrow the infrastructure investment gap if they 
invested a portion of their assets in infrastructure assets. Some pension funds have already started doing this with 
some individual funds showing an infrastructure share of over 10 percent (Inderst 2009, p. 3 and p. 13; Beeferman 
2008, p. 16). Nevertheless, only a small proportion of overall pension assets are allocated to infrastructure (OECD 
2010, p. 37).

2.2 Forms of investment
Investors not only have to decide on the optimal weight of infrastructure assets in their portfolio but also on the 
form of investment within the infrastructure sector. The various forms of investment have different profiles regarding 
minimum-capital requirements, time horizon and risk exposures (such as liquidity or political risk). Figure 1 provides 
a schematic overview.  
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Direct investments into infrastructure assets such as toll roads or power plants usually require the longest time 
horizon for an investor since infrastructure assets have long lives - up to 60 years on average (Rickards 2008). 
Some investments can last as long as 99 years (Beeferman 2008, p. 7). Due to the physical nature of these assets, 
direct investments cannot easily be sold and thus bear high liquidity risk. Since infrastructure assets are generally 
very capital-intensive, they require large capital outlays. Furthermore, committing a large amount of capital over 
a long period of time into a single infrastructure asset exposes the investor to high political and regulatory risk. 
Overall, only a few investors such as insurance companies or pension funds are capable of making investments 
with such characteristics and only recently have these investments become more popular with them (Inderst 
2009, p. 3). There are special forms of direct infrastructure investments, the most prominent being those using Public 
Private Partnerships (PPPs) or project finance structures (see Välilä 2005 and Esty 2003 and 2010, respectively, for 
overviews of these forms of investment).

The disadvantage of a high capital requirement can be eliminated to a large extent by investing in direct and 
indirect listed securities of companies that operate in sectors relevant to infrastructure. This makes portfolio 
diversification easier, reducing exposure to single-country political and regulatory risk. Moreover, the use of 
listed securities reduces liquidity risk. Listed securities also allow a shorter investment time horizon. Indexes of listed 
infrastructure securities and listed infrastructure funds provide well diversified infrastructure exposure.

Unlisted infrastructure funds also provide diversified exposure and enable smaller investors to participate in unlisted 
infrastructure assets through smaller minimum capital requirements than unlisted direct investments. Starting with 
the launch of the first fund of this kind in 1993, this has become one of the most specialized and rapidly growing 
forms of infrastructure investment, comprising of over 70 funds with an average fund size of USD 3.3 billion in 2008 
(Preqin 2008; Orr 2007; and Inderst 2009, p. 11). 

Like typical private equity funds, such funds are usually structured as Limited Partnerships. The fund manager – 
called General Partner – collects money from investors, the Limited Partners, and invests it in portfolio companies 
on their behalf over a specified period of time. When the portfolio companies are sold the committed capital is 
returned to the investor in the form of distributions (cash outflows from the point of view of the fund manager). 
In this paper, we refer to a “deal” as a single investment by the fund through which the fund participates in the 
underlying portfolio company. Thereby the deal size can range between 0 percent and 100 percent of the asset 
value. 
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Figure 1. Most common forms of infrastructure investment
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Figure 2. Distribution of deals over the sample period

Note: The figure shows the number of deals per year of initial investment relative to the total number of 
deals in the whole sample period, for each sub-sample (infrastructure and non-infrastructure deals).

0,00%
5,00%

10,00%
15,00%

Nu
m

be
r o

f D
ea

ls 
pe

r Y
ea

r 
/ 

To
ta

l N
um

be
r 

of
 D

ea
ls

Year

Relative Number of Deals

Infrastructure Deals Non-Infrastructure Deals

What a CAIA Member Should Know

 Risk, Return, and Cash Flow Characteristics                                       Alternative Investment Analyst Review

Figure 1.  Most common forms of infrastructure investment

9

Notes: The figure shows the most common forms of infrastructure investments grouped into the categories listed / unlisted and direct /
indirect investments. It also shows schematically the exposure to the different risks associated with them. 



In our analysis, we concentrate on single deals by such funds and on the cash flow between the portfolio 
company and the fund. To the best of our knowledge, we are the first to provide empirical evidence on this form 
of investment from an academic point of view. 

Almost all of the previously mentioned forms of investment can be carried out using debt or equity financing. 
Our sample of infrastructure fund investments contains only equity investments since equity funds dominate the 
market.  

From a theoretical perspective, however, infrastructure projects are expected to be debt-financed to a significant 
extent as ceteris paribus, the agency cost of debt is lower compared to non-infrastructure projects. According 
to the Free Cash Flow Hypothesis, a high level of debt has a disciplinary effect on managers and prevents them 
from investing in negative net-present-value (NPV) projects (Jensen 1986). Sawant (2010b, pp. 73-81) argues that 
this mechanism is particularly relevant for infrastructure assets. First, they allegedly provide stable cash flows that 
can be used to cover a higher level of debt obligations. Second, infrastructure assets have fewer growth options. 
This further hinders management from over-investing in negative NPV projects, as investment decisions can be 
monitored more easily by external claimholders.
In the next section we propose eight hypotheses on commonly held infrastructure-specific characteristics that we 
will test with our data of equity fund investments in Section 5.

3. Hypotheses
Infrastructure is often referred to as a new asset class in the context of asset allocation . However, this is not 
a universally held belief. In fact, there is no academic consensus on the exact definition of an “asset class”. 
However, most publications on infrastructure investments agree that such investments exhibit special investment 
characteristics. We do not address the question of whether infrastructure investment is an asset class in this paper.  
Instead, we analyse equity infrastructure fund investments to determine whether this form of investment offers 
unique investment characteristics by analysing whether the most commonly postulated characteristics can be 
observed empirically at the deal level. 

Infrastructure companies often operate in monopolistic markets or show properties of natural monopolies. It is 
intuitive that such companies also exhibit specific financing and investment characteristics based on their special 
economic characteristics. We group our eight infrastructure-specific hypotheses (H1, H2, …, H8) into three classes: 
asset characteristics, risk-return profile, and performance drivers

3.1 Asset characteristics
H1: Infrastructure investments have a longer time horizon than non-infrastructure investments.
This intuitive hypothesis is based on the aforementioned long life spans of the underlying infrastructure assets 
(see Section 2.2). Thus we expect that on average, investors hold infrastructure investments for longer than non-
infrastructure investments to mimic the long-term asset characteristic.

H2: Infrastructure investments require more capital than non-infrastructure investments.
Infrastructure assets are large and require a high amount of capital when being acquired (Sawant 2010b). 
Therefore one would expect that on average, investments in such assets require a high amount of capital, too. 
Specifically, we expect that investors commit more capital per infrastructure deal than per non-infrastructure 
deal.
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3.2	 Risk-return	profile

H3: Infrastructure investments provide stable cash flows.
The special economic characteristics result in inelastic and stable demand for infrastructure services (Sawant 
2010b, p. 35). This intuitively supports the claim that infrastructure assets are bond-like investments with stable and 
thus predictable cash flows. We would like to stress that the economic characteristics of infrastructure assets also 
imply special regulatory and legal characteristics. For example, a regulated natural monopoly with rate-of-return 
regulation may provide stable cash flows and returns by law (Helm and Tindall 2009, p. 414). A similar case is that of 
a contract-led project, for example for a power plant, whereby a long-term power purchase agreement enables 
the operator of the plant to forecast output and cash flows far into the future (Haas 2005, p. 8). Of course, this 
stability only holds if the contract partner does not default and if legal or regulatory conditions do not change. 

H4: Infrastructure investments are low-risk and low-return investments.
Despite high political risk, it is often stated that infrastructure investments have low risk from an investor’s point of 
view and thus low default rates (Inderst 2009, p. 7). Due to low risk, investors require a low return in compensation. 
We measure risk by historical default frequency. The multiple and total internal rates of return (IRR) are applied as 
measures of return. Therefore, we expect lower default frequencies and lower multiples and IRRs for infrastructure 
deals than for non-infrastructure deals.

H5: Within infrastructure investments there is a different risk-return profile between greenfield and brownfield 
investments.
This is because greenfield investment assets face a relatively high level of business risk, including construction risk, 
uncertain demand, and specific risks in the early years after privatizations. For development projects or projects 
in emerging markets, total return consists mostly of capital growth with a premium for associated risk factors. 
Investment in the construction phase of a toll road is one example of a development stage infrastructure asset, 
with initial investors taking construction and, possibly, traffic demand risk. 

In contrast, brownfield investments – referring to infrastructure assets that are established businesses with a 
history of consistent and predictable cash flows – are perceived to be the lowest-return and lowest-risk sector of 
infrastructure investing. Demand patterns, regulatory conditions and industry dynamics are well understood or 
at least predictable. An existing toll road is a good example of this kind of infrastructure investments. Once it has 
been in operation for two or three years, it is likely to have an established, steady traffic profile (Buchner et al. 2008, 
p. 46). Therefore we expect brownfield investments to offer lower default frequencies as well as lower returns on 
average.

3.3 Performance drivers
H6: Overinvestment has lowered returns on infrastructure investments.
There is empirical evidence for an effect called “money chasing deals” in private-equity investments at the deal 
level (Gompers and Lerner, 2000) as well as at the fund level (Diller and Kaserer, 2009). This means that private 
equity can be subject to overinvestment, so that asset prices go up and performance goes down. Since the 
infrastructure deals in our data are made by private-equity funds, we expect that overinvestment in the broader 
private equity market entails overinvestment for infrastructure deals. We therefore expect that capital inflows into 
the private equity market lower the subsequent returns not only of non-infrastructure deals but also of infrastructure 
deals.
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H7: Infrastructure investments provide inflation-linked returns.
Owners or operators of infrastructure assets often implement ex ante an inflation-linked revenue component. This 
enables them to quickly pass through cost increases to the users of the infrastructure assets and thus maintain 
profit margins and levels of returns. If non-infrastructure companies do so less quickly, we expect infrastructure 
deals to be more positively influenced by the level of inflation. In the case of natural monopolies, pricing power 
can also be a source of inflation-linked returns (Martin 2010, p. 23). However, due to regulation it is not totally clear 
to what extent infrastructure providers are allowed to adjust prices for inflation or exert market power. 

H8: Infrastructure investments provide returns uncorrelated with the macroeconomic environment.
Due to the stable demand for infrastructure services outlined in H3 above, revenues from infrastructure services 
are not correlated to fluctuations in economic growth. Therefore we expect infrastructure investments to provide 
returns that are less correlated with macroeconomic developments than non-infrastructure investments. As a 
corollary, we expect infrastructure investments to be uncorrelated to the performance of other asset classes such 
as public equity markets. The latter correlation also gives an indication of the market risk of the investment. The 
sensitivity of returns to a market index as a proxy for the overall investable market is an important parameter in 
the choice of financial portfolios. Once again, regulation can influence both relationships, though it is not clear in 
what direction.

3.4 Other performance drivers
Apart from infrastructure-specific hypotheses we also examine differences in regions of investment and industry 
sectors. Within the infrastructure sector, these variables can, for example, show the differing regional characteristics 
of the infrastructure market or show how homogenous the sector is across infrastructure assets. Since infrastructure 
assets have special economic characteristics, we also expect that these and other factors show different impacts 
on performance compared to non-infrastructure assets. 

4. Data
Before testing our hypotheses as well as regional and sector-related characteristics, we give a comprehensive 
overview of the underlying data.

4.1 Data source
The dataset used for the empirical analysis is provided by the Center for Private Equity Research (CEPRES), a private 
consulting firm established in 2001 as a spin-off from the University of Frankfurt. Today it is supported by Technische 
Universität München and Deutsche Bank Group. A unique feature of CEPRES is the collection of information on 
the monthly cash flows generated by private equity deals. 

CEPRES obtains data from private-equity firms that make use of a service called “The Private Equity Analyzer”. 
Participating firms sign a contract that stipulates that they are giving the correct cash flows (before fees) generated 
for each investment they have made in the past. In return, the firm receives statistics such as risk-adjusted 
performance measures. These statistics are used by the firm internally for various purposes like bonus payments or 
strengths/weaknesses analysis. Importantly, and unlike other data collectors, CEPRES does not benchmark private 
equity firms to peer groups. This improves data accuracy and representativeness as it eliminates incentives to 
manipulate cash flows or cherry-pick past investments. In 2010, this programme has reached coverage of around 
1,200 private-equity funds including more than 25,000 equity and mezzanine deals worldwide.  Earlier versions 
of this dataset have been utilized in previous studies.  For this paper, CEPRES granted us access to all liquidated 
investments in their database as of September 2009. We thus have access to a comprehensive and accurate 
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panel of total cash flow streams generated by infrastructure and non-infrastructure private-equity investments. 
This unique feature enables us to construct precise measures of the investment performance, which is essential 
for comparing the risk, return and cash flow characteristics of infrastructure and non-infrastructure investments.

4.2 Sample selection
We eliminate mezzanine deals and all deals that are not fully realized yet. By doing this we can concentrate on 
cash flows of pure equity deals that actually occurred and do not have to question the validity of valuations 
for deals that have not had their exit. Our data contain deals that have had their initial investment and final 
exit between January 1971 and September 2009.  We split the remaining sample into infrastructure and non-
infrastructure deals according to an infrastructure definition following Bitsch et al. (2010). Hereby, infrastructure 
deals are defined as investments in physical networks within the following sectors: Transport (including aviation, 
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Table 1: Split of infrastructure sample into industry sectors and stages of investment

Sector 
(sub-sector) 

Region / stage  
of investment 

Percentage of total within 
infrastructure sample 

(broken down by region/stage) 
Alternative energy 
(renewable electricity) 

 3.6 
   Asia 7.7 
   Europe 46.2 
   North America 30.8 
   Rest of World/Unspecified 15.4 
 100.0 
   Venture capital 23.1 
   Private equity 76.9 
  

Transport 
(aviation, railway, road- and marine 
Systems) 

 12.9 
   Asia 23.4 
   Europe 48.9 
   North America 23.4 
   Rest of World/Unspecified 4.3 
 100.0 
   VC 17.0 
   PE 83.0 
  

Natural resources & energy 
(oil, gas, tele-heating, electricity) 

 24.8 
   Asia 6.7 
   Europe 53.3 
   North America 23.3 
   Rest of World/Unspecified 16.7 
 100.0 
   VC 46.7 
   PE 53.3 
  

Telecommunication 
(data transmission, navigation 
systems) 

 58.7 
   Asia 4.7 
   Europe 37.1 
   North America 56.3 
   Rest of World/Unspecified 1.9 
 100.0 
   VC 65.3 
   PE 34.7 
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railway, road and marine systems), Telecommunication (including data transmission and navigation systems), 
Natural resources and energy (including oil, gas, tele-heating and electricity) and Renewable energy (renewable 
electricity). Social infrastructure such as schools, hospitals etc. are not included in our definition.

4.3 Descriptive statistics
After the sample selection process, the final sample contains 363 infrastructure and 11,223 non-infrastructure 
deals. As Franzoni et al. (2010) point out, the total CEPRES database can be considered representative for the 
global private-equity market. Differences between the infrastructure and non-infrastructure sample could thus 
reveal specifics of the infrastructure market.

Table 1 and Table 2 provide details on industry sectors, stages of investment and regions of investment. Table 1 
shows that within the infrastructure sub-sample, the sector Telecommunication dominates (58.7 percent) followed 
by Natural resources & energy (24.8 percent), Transport (12.9 percent), whereas the number of Alternative energy 
deals is rather marginal (3.6 percent).

Table 2 shows a slight majority of venture capital (VC)over private equity (PE)  deals (52.9 percent versus 47.1 
percent) in the infrastructure sample. The dominance of venture capital is stronger in the non-infrastructure sectors 
(58.1 percent versus 41.9 percent). From Table 2 we also see that for the infrastructure market, European deals are 
as frequent as North American deals in our sample, whereas North-American deals clearly outnumber European 
deals in the non-infrastructure sub-sample. For comparison, the most comprehensive publicly-available private 
equity datasets Thomson Venture Expert and Capital IQ show that the overall private-equity market is largely 
dominated by North American deals (Lopez de Silanes et al. 2009, p. 9). Compared to that, European deals occur 
relatively more frequently in the infrastructure market as shown in Table 2, which reflects that the European market 
for infrastructure is more mature than the US market (OECD 2007, p. 32).
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Table 2: Split of samples into regions and stages of investment (percent of total)

Region of investment Percentage of deals within 
infrastructure sample
(broken down by stage)

Percentage of deals within 
non-infrastructure sample

(broken down by stage)
All regions 100.0 100.0
… Venture capital 52.9 58.1
… Private equity 47.1 41.9
Asia 7.7 6.1

VC 39.3 57.2
PE 60.7 42.8

Europe 43.0 34.3
VC 50.6 33.9
PE 49.4 66.1

North America 43.0 57.8
VC 61.5 73.4
PE 38.5 26.6

Rest of World/Unspecified 6.3 1.8
VC 26.1 30.4
PE 73.9 69.6
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Finally, Figure 2 shows the frequencies of deals per year as a percentage of the total number of deals, thereby 
distinguishing between infrastructure and non-infrastructure deals. 

5. Empirical results
We now turn to the empirical results. We use the data described above to test the hypotheses outlined in Section 3. 

5.1 Asset characteristics
H1: In order to test the hypothesis that infrastructure investments have longer time horizons, we look at the differences 
in duration of the deals. We expect that infrastructure deals have longer average durations compared to the non-
infrastructure deals. The results in Table 3a show, however, that this is not the case, so we reject the hypothesis. We 
even find a shorter average duration for infrastructure deals (48.90 months) than for non-infrastructure deals (50.83 
months) but the difference is not statistically significant. The finding that the time horizon of infrastructure deals is 
generally no longer than that of non-infrastructure deals also holds for the median. It also holds across stages of 
investment as illustrated in Table 3b.
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Figure 1. Most common forms of infrastructure investment
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listed / unlisted and direct /indirect investments. It also shows schematically the exposure to the
different risks associated with them. 

Figure 2. Distribution of deals over the sample period

Note: The figure shows the number of deals per year of initial investment relative to the total number of 
deals in the whole sample period, for each sub-sample (infrastructure and non-infrastructure deals).
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Table 3a. Duration of deals (in months)

Measure Infra deals Non-infra deals Significance

Average 48.90 50.83 —

Median 41.00 46.00 *

Standard deviation 33.67 33.72

Minimum 1.00 1.00

Maximum 187.10 339.00
Notes: Column “Significance” indicates whether the difference between the infrastructure and the non-

infrastructure sample is significant, as measured by the test for difference in mean as well as on the 
non-parametric test for the equality of medians. *, **, *** denote significance at the 10-, 5- and 1-
percent levels, respectively; — denotes non-significance.

Table 3b. Duration of deals by stage (in months)

Venture capital Private equity
Measure Infra Non-infra Significance Infra Non-infra Significance

Average 45.85 48.04 — 52.46 54.70 —
Median 37.00 43.00 — 45.00 49.00 —
Standard deviation 33.30 33.24 33.85 34.00
Minimum 1.00 1.00 1.00 1.00
Maximum 187.00 219.00 150.00 339.00

Notes: See Table 3a.
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Figure 2.  Distribution of deals over the sample period
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Notes: Column “Significance” indicates whether the difference between the infrastructure and the non-infrastructure sample is significant, 
as measured by the test for difference in mean as well as on the non-parametric test for the equality of medians. *, **, *** denote significance 
at the 10-, 5- and 1-percent levels, respectively; — denotes non-significance.

Notes: The figure shows the number of deals per year of initial investment relative to the total number of deals in the whole sample period, 
for each sub-sample (infrastructure and non-infrastructure deals).



This finding is surprising, considering the long 
average life span of infrastructure assets (Rickards 
2008). In this regard, it is worth pointing out that our 
sample contains deals done by private-equity-
type funds which typically have a duration of 10 
to 12 years (Metrick and Yasuda 2010, p. 2305), 
constraining the time horizon of the investment. 
Typically, the life of an infrastructure asset will 
continue after the exit of the fund and thus can be 
much longer. Nevertheless, our finding is important. 
As most infrastructure funds raised nowadays have 
a typical private equity-type construction, the 
average duration of infrastructure deals of around 
four years shows that these funds do not typically 
incorporate the longevity of infrastructure assets.

H2: As frequently stated, infrastructure assets require 
large and often up-front investments (Sawant 
2010b, p. 32). As we do not have information on 
the total size of the infrastructure assets in our data, 
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Median 41.00 46.00 *

Standard deviation 33.67 33.72
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Maximum 187.10 339.00
Notes: Column “Significance” indicates whether the difference between the infrastructure and the non-

infrastructure sample is significant, as measured by the test for difference in mean as well as on the 
non-parametric test for the equality of medians. *, **, *** denote significance at the 10-, 5- and 1-
percent levels, respectively; — denotes non-significance.

Table 3b. Duration of deals by stage (in months)

Venture capital Private equity
Measure Infra Non-infra Significance Infra Non-infra Significance

Average 45.85 48.04 — 52.46 54.70 —
Median 37.00 43.00 — 45.00 49.00 —
Standard deviation 33.30 33.24 33.85 34.00
Minimum 1.00 1.00 1.00 1.00
Maximum 187.00 219.00 150.00 339.00

Notes: See Table 3a.
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Table 4a. Size of deals (in million USD)

Measure Infra deals Non-infra deals Significance
Average 22.2 10.3 ***

Median 6.9 3.9 ***

Standard Deviation 80.1 24.9

Minimum 0.0 0.0

Maximum 1,401.9 952.0

Notes: Column “Significance” indicates whether the difference between the infrastructure and the non-
infrastructure sub-sample is significant, as measured by the test for difference in mean as well as on 
the non-parametric test for the equality of medians. A minimum deal size of 0.0 represents a deal size 
of less than 100,000 USD. *, **, *** denote significance at the 10-, 5- and 1-percent levels, 
respectively; — denotes non-significance.

Table 4b. Size of deals by stage of investment (in million USD)

Venture capital Private equity
Measure Infra Non-infra Significance Infra Non-infra Significance

Average 11.9 5.7 *** 33.9 16.7 —
Median 4.7 2.9 ** 9.6 6.1 ***
Standard Deviation 18.3 9.4 114.2 35.9
Minimum 0.0 0.0 0.03 0.0
Maximum 146.0 148.0 1,401.9 952.0

Notes: See Table 4a.
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Table 4b. Size of deals by stage of investment (in million USD)

Venture capital Private equity
Measure Infra Non-infra Significance Infra Non-infra Significance

Average 11.9 5.7 *** 33.9 16.7 —
Median 4.7 2.9 ** 9.6 6.1 ***
Standard Deviation 18.3 9.4 114.2 35.9
Minimum 0.0 0.0 0.03 0.0
Maximum 146.0 148.0 1,401.9 952.0
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we approximate capital requirement by deal size of the investments. Thereby, deal size measures the sum of all 
cash injections of a fund into the portfolio company between the initial investment and the exit. This is not equal 
to the size of the whole infrastructure asset. It just measures the size of the stake a single fund takes in the asset. 
Deal size provides a good indication for capital requirement assuming that on average, deal size increases with 
the size of an asset.

The results in Tables 4a and 4b show that infrastructure deals are, on average, more than twice the size of non-
infrastructure deals. The larger size of infrastructure deals holds individually in each sub-sample, i.e. for venture 
capital and private equity deals. We therefore do not reject the hypothesis that infrastructure deals are larger 
than non-infrastructure deals.
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Figure 3a. Time profile of cash outflows from infrastructure and non- infrastructure 
deals: Shorter deals (1-100 months)

Note: The figure shows the structure of the average cumulated capital outflows of the infrastructure and 
non-infrastructure deals over time. 

Figure 3b. Time profile of cash outflows from infrastructure and non- infrastructure 
deals: Longer deals (101-200 months)

Note: See Figure 3a.
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Notes: The figure shows the structure of the average cumulated capital outflows of the infrastructure and non-infrastructure deals over 
time. 

Notes: See Figure 3a.

Figure 3a.  Time profile of cash outflows from infrastructure and non- infrastructure deals: 
Shorter deals (1-100 months)

Notes: See Table 3a.

Notes: Column “Significance” indicates whether the difference 
between the infrastructure and the non-infrastructure sub-sample is 
significant, as measured by the test for difference in mean as well as on 
the non-parametric test for the equality of medians. A minimum deal 
size of 0.0 represents a deal size of less than 100,000 USD. *, **, *** denote 
significance at the 10-, 5- and 1-percent levels, respectively; — denotes 
non-significance.

Notes: See Table 4a.



5.2	 Risk-return	profile
H3: We now turn to the analysis of the variability of the infrastructure and non-infrastructure deal cash flows. In 
general, it is argued that infrastructure assets are bond-like investments that provide stable and predictable cash 
flows. Therefore, we would expect the sub-sample of infrastructure deals to exhibit lower cash flow variability than 
the non-infrastructure deals.

In order to analyze this hypothesis, we first need to construct an appropriate measure of cash flow variability. A 
very simple approach would be to measure cash flow variability by the volatility of cash outflows of an investment 
(see e.g. Cumming and Walz, 2009). However, this simple approach would neglect the fact that cash outflows of 
infrastructure and non-infrastructure deals are typically not identically distributed over time.
This is illustrated in Figures 3a and 3b by the S-shaped structure of the average cumulated capital outflows of the 
infrastructure and non-infrastructure deals over time. This S-shaped structure implies that average capital outflows 

36

Figure 4a. Time profile of cash outflows from non-infrastructure deals: Bootstrapping 
results

Note: The figure shows the simulation results for the structure of the cumulated capital outflows over time
applying a bootstrap simulation with 50,000 draws. The figure depicts the mean, the 5th percentile 
and 95th percentile for the sub-sample with duration of 1-100 months. The confidence bounds 
suggest that the average structures can be measured with high precision and hence, that the structures 
shown in Figures 3a and 3b are representative for the sample deals.

Figure 4b. Time profile of cash outflows from infrastructure deals: Bootstrapping results

Note: See Figure 4a.    Alternative Investment Analyst Review                 Risk, Return, and Cash Flow Characteristics
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Figure 4a. Time profile of cash outflows from non-infrastructure deals: Bootstrapping 
results

Note: The figure shows the simulation results for the structure of the cumulated capital outflows over time
applying a bootstrap simulation with 50,000 draws. The figure depicts the mean, the 5th percentile 
and 95th percentile for the sub-sample with duration of 1-100 months. The confidence bounds 
suggest that the average structures can be measured with high precision and hence, that the structures 
shown in Figures 3a and 3b are representative for the sample deals.

Figure 4b. Time profile of cash outflows from infrastructure deals: Bootstrapping results

Note: See Figure 4a. 

are not stable over time; otherwise the function would be linear. Therefore, the dispersion around a constant 
mean is not an appropriate measure of cash flow variability. 

A more appropriate measure of variability must account for the time-dependent means. We do this by measuring 
the cash flow volatility by the dispersion of the deal cash flows around the average structures given in Figures 
3a and 3b.  We use the infrastructure-specific average structure for calculating the variability of cash flows of 
infrastructure deals and use the non-infrastructure-specific average structure for non-infrastructure deals. This 
approach is only valid if the average structures shown in Figures 3a and 3b are representative of the sample deals. 
We verify this by a bootstrap simulation. The simulation results show that the mean structures can be measured 
with high precision, as indicated by the confidence bounds in Figures 4a and 4b. 
Table 5 shows the empirical results. To account for the different durations of our sample deals, we construct two 
different cases: 1-100 denotes sample deals that have a duration between 1 and 100 months; 101-200 denotes 
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Table 5. Variability of infrastructure and non-infrastructure cash outflows (in percent),
by duration of deals

Full sample Duration 1-100 months Duration 101-200 months

Measure Infra Non-infra Sign. Infra Non-infra Sign. Infra Non-infra Sign.

Average 13.21 12.96 — 13.44 13.25 — 11.63 10.95 —

Median 8.60 9.07 — 8.71 9.44 — 7.95 7.04 —

Standard Deviation 11.15 10.67 11.37 10.77 8.82 10.09

Minimum 0.26 0.22 0.26 0.22 1.41 0.38

Maximum 81.93 75.10 81.93 75.10 37.71 63.14

Notes: The table displays the variability of cash outflows (in percent) for the full sample as well as 
separately for the sub-samples of shorter deals and longer-lasting deals. Column “Sign.” indicates 
whether the difference between the infrastructure and non-infrastructure samples is significant, as 
measured by the test for difference in mean as well as on the non-parametric test for the equality of 
medians. *, **, *** denote significance at the 10-, 5- and 1-percent levels, respectively; — denotes 
non-significance.
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Table 6a. Historical default frequencies (in percent)

Measure Infra Non-infra Sign. VC PE Sign.
Multiple = 0 14.60 18.84 *** 25.85 8.87 ***
Multiple < 1 33.06 46.74 *** 58.60 29.82 ***

Notes: “Multiple = 0” is the percentage of deals that were complete write-offs. “Multiple < 0” is the 
percentage of all loss-making deals. Column “Sign.” displays the significance of the Chi-square test 
for independence between the infrastructure and the non-infrastructure sub-sample and between the 
VC and the PE sub-sample, respectively. *, **, *** denote significance at the 10-, 5- and 1-percent 
levels, respectively.

Table 6b. Historical default rates (in percent), by sector and investment stage

Investment 
stage Venture Capital Private Equity

Significance VC versus PE

Sector Infra
Non-
infra Sign. Infra

Non-
infra Sign. Infrastructure

Non-
infrastructure

Multiple = 0 22.92 25.93 *** 5.26 9.00 *** *** ***
Multiple < 1 45.31 58.95 *** 19.30 30.20 *** *** ***

Notes: See Table 6a. The last two columns display, separately for infrastructure and non-infrastructure deals,
the significance of the Chi-Square test for independence between the VC and the PE sub-samples.
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Notes: The figure shows the simulation results for the structure of the cumulated capital outflows over time applying a bootstrap simulation 
with 50,000 draws. The figure depicts the mean, the 5th percentile and 95th percentile for the sub-sample with duration of 1-100 months. The 
confidence bounds suggest that the average structures can be measured with high precision and hence, that the structures shown in Figures 
3a and 3b are representative for the sample deals.

Notes: See Figure 4a. 

Notes: The table displays the variability of cash outflows (in percent) for the full sample as well as separately for the sub-samples of shorter 
deals and longer-lasting deals. Column “Sign.” indicates whether the difference between the infrastructure and non-infrastructure samples is 
significant, as measured by the test for difference in mean as well as on the non-parametric test for the equality of medians. *, **, *** denote 
significance at the 10-, 5- and 1-percent levels, respectively; — denotes non-significance.

Notes: “Multiple = 0” is the percentage of deals that were complete write-offs. “Multiple < 0” is the percentage of all loss-making deals. 
Column “Sign.” displays the significance of the Chi-square test for independence between the infrastructure and the non-infrastructure 
sub-sample and between the VC and the PE sub-sample, respectively. *, **, *** denote significance at the 10-, 5- and 1-percent levels, 
respectively.

Notes: See Table 6a. The last two columns display, separately for infrastructure and non-infrastructure deals, the significance of the Chi-
Square test for independence between the VC and the PE sub-samples.



sample deals with a duration between 101 and 200 months. Using our measure of cash flow variability introduced 
above, we calculate the cash flow volatility for each of the deals in our samples. The cross-sectional means reported 
in Table 5 do not indicate that infrastructure investments offer more stable (in the sense of predictable) cash 
(out-) flows than non-infrastructure investments. In fact, the average and median variability of the infrastructure 
deals is even slightly higher for most sub-samples. But these differences are not statistically significant. Also, in a 
regression with the measure of variability as the dependent variable, we could not find evidence for a statistically 
significant difference between infrastructure and non-infrastructure deals. Therefore, we reject the hypothesis that 
infrastructure fund investments offer more stable cash flows than non-infrastructure fund investments. 

H4: Infrastructure assets are generally regarded as investments that exhibit low levels of risk. We analyze this 
hypothesis by comparing the default frequencies of infrastructure investments with those of non-infrastructure 
investments. We measure default frequencies by the fraction of sample deals with a multiple equal to zero and by 
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Table 7a. Returns on investment

IRR (percent) Infra Non-infra Sign. VC PE Sign.
Average 66.88 20.15 *** 7.41 41.36 ***
Median 18.74 6.02 *** -20.01 25.47 ***
Standard 

Deviation 299.71 197.21 224.34 162.33
Minimum -100.00 -100.00 -100.00 -100.00
Maximum 3,503.80 4,870.08 4,870.00 4,533.97

Multiple
Average 2.69 2.46 — 2.13 2.93 ***
Median 1.69 1.13 *** 0.40 1.98 ***
Standard 

Deviation
3.71 4.55

4.73 4.18
Minimum 0.00 0.00 0.00 0.00
Maximum 40.26 50.00 49.92 50.00

Notes: Descriptive statistics on IRR and multiple of infrastructure (infra) versus non-infrastructure (non-
infra) deals and venture capital (VC) versus private equity (PE) deals. Column “Sign.” displays the 
significance of the test for difference in mean as well as of the non-parametric test for the equality of 
medians between the infrastructure and the non-infrastructure sub-sample and between the VC and 
the PE sub-sample, respectively. *, **, *** denote significance at the 10-, 5- and 1-percent levels, 
respectively; — denotes insignificance.

Table 7b. Returns on investment by sector and investment stage

Venture capital Private equity Significance VC versus PE

IRR (percent) Infra Non-Infra Sign. Infra Non-Infra Sign. Infrastructure
Non-

infrastructure
Average 45.73 6.27 * 90.68 39.54 ** * ***
Median 5.00 -21.94 *** 36.06 25.16 *** *** ***
Standard 

Deviation 305.93 221.39 291.64 155.28
Minimum -100.00 -100.00 -100.00 -100.00
Maximum 2,224.88 4,870.08 3,503.79 4,533.97

Multiple
Average 2.17 2.13 — 3.27 2.92 * *** ***
Median 1.15 0.38 *** 2.47 1.96 ** *** ***
Standard 

Deviation 4.14 4.75 3.03 4.21
Minimum 0.00 0.00 0.00 0.00
Maximum 40.26 49.92 22.78 50.00

Notes: See Table 7a. The last two columns display, separately for infrastructure and non-infrastructure deals, 
the significance of the tests for difference in mean and for the equality of medians between the VC 
and the PE sub-sample.
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Notes: Descriptive statistics on IRR and multiple of infrastructure (infra) versus non-infrastructure (non-
infra) deals and venture capital (VC) versus private equity (PE) deals. Column “Sign.” displays the 
significance of the test for difference in mean as well as of the non-parametric test for the equality of 
medians between the infrastructure and the non-infrastructure sub-sample and between the VC and 
the PE sub-sample, respectively. *, **, *** denote significance at the 10-, 5- and 1-percent levels, 
respectively; — denotes insignificance.

Table 7b. Returns on investment by sector and investment stage

Venture capital Private equity Significance VC versus PE

IRR (percent) Infra Non-Infra Sign. Infra Non-Infra Sign. Infrastructure
Non-

infrastructure
Average 45.73 6.27 * 90.68 39.54 ** * ***
Median 5.00 -21.94 *** 36.06 25.16 *** *** ***
Standard 

Deviation 305.93 221.39 291.64 155.28
Minimum -100.00 -100.00 -100.00 -100.00
Maximum 2,224.88 4,870.08 3,503.79 4,533.97

Multiple
Average 2.17 2.13 — 3.27 2.92 * *** ***
Median 1.15 0.38 *** 2.47 1.96 ** *** ***
Standard 

Deviation 4.14 4.75 3.03 4.21
Minimum 0.00 0.00 0.00 0.00
Maximum 40.26 49.92 22.78 50.00

Notes: See Table 7a. The last two columns display, separately for infrastructure and non-infrastructure deals, 
the significance of the tests for difference in mean and for the equality of medians between the VC 
and the PE sub-sample.

the fraction of deals with a multiple smaller than one.  The first variable gives the proportion of complete write-off 
deals in the samples. The second variable indicates the proportion of deals where money was lost, i.e., the cash 
return from the investment was smaller than the cash the fund had injected into the portfolio company.
Overall, our results suggest that infrastructure deals show lower default frequencies. Table 6a reveals that there 
is a significant difference in default rates between infrastructure and non-infrastructure deals for both measures 
applied. In addition, Table 6b shows that this is also the case for sub-samples of venture capital and private 
equity deals. These findings support the hypothesis that infrastructure investments show relatively low default rates 
(Inderst 2009, p. 7). 

As infrastructure deals show relatively low levels of risk compared to non-infrastructure deals, the traditional view 
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Table 8. Regression results: All deals

Model 1: OLS (all deals) Model 2: Probit (all deals)
Dependent variable: IRR Dependent variable: DEFAULT

Variable
Coefficient 
(t-statistic) Variable

Coefficient 
(z-statistic)

LN_GENERATION 0.67 LN_GENERATION 0.02
(0.91) (0.93)

LN_FUNDSIZE -1.64 ** LN_FUNDSIZE -0.06 **
(-2.47) (-2.49)

PE 22.27 *** PE -0.42 ***
(14.30) (-7.73)

LN_NUMBER -31.58 *** LN_NUMBER 1.22 ***
(-35.35) (32.92)

LN_DURATION 26.74 *** LN_DURATION -1.23 ***
(52.25) (-38.90)

LN_SIZE 2.85 *** LN_SIZE 0.01
(4.91) (0.77)

ASIA 4.86 * ASIA -0.19 **
(1.87) (-2.15)

EUROPE 20.77 *** EUROPE -0.45 ***
(10.17) (-6.48)

INFRA 12.15 *** INFRA -0.36 ***
(3.76) (-6.48)

INFLATION -1.89 INFLATION 0.01
(-1.42) (0.16)

GDP 2.00 *** GDP 0.080 ***
(3.14) (3.21)

PUBL_MKT_PERF -0.001 PUBL_MKT_PERF -0.002 ***
(-0.20) (-4.16)

RISKFREERATE -3.98 *** RISKFREERATE 0.09 ***
(-10.72) (32.92)

LN_COMMITTED_CAP -13.00 *** LN_COMMITTED_CAP 0.05 *
(-12.70) (1.66)

INVEST00 -0.91 INVEST00 0.23 ***
(-0.49) (3.67)

CONSTANT 40.05 *** CONSTANT 0.90 *
(2.72) (1.82)

# observations 8,607 # observations 9,329
F(16, 8,591) 513.15 *** LR chi2(15) 4,627.09 ***
Max. VIF 3.31 Max. VIF 3.21
R2 34.70% Pseudo R2 48.95%

Notes: Results of the regressions for the full sample (infrastructure and non-infrastructure deals). Model 1 is 
an OLS regression with the IRR as dependent variable using White’s heteroscedasticity-consistent 
estimators. Model 2 is a Probit regression with the dummy variable DEFAULT as dependent 
variable. DEFAULT equals 1 for deals with a multiple of zero; and 0 otherwise. The independent 
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Notes: Descriptive statistics on IRR and multiple of infrastructure (infra) versus non-infrastructure (non-infra) deals and venture capital (VC) 
versus private equity (PE) deals. Column “Sign.” displays the significance of the test for difference in mean as well as of the non-parametric 
test for the equality of medians between the infrastructure and the non-infrastructure sub-sample and between the VC and the PE sub-
sample, respectively. *, **, *** denote significance at the 10-, 5- and 1-percent levels, respectively; — denotes insignificance.

Notes: See Table 7a. The last two columns display, separately for infrastructure and non-infrastructure deals, the significance of the tests for 
difference in mean and for the equality of medians between the VC and the PE sub-sample.

Notes: Results of the regressions for the full sample (infrastructure and non-infrastructure deals). Model 1 is an OLS regression with the IRR as 
dependent variable using White’s heteroscedasticity-consistent estimators. Model 2 is a Probit regression with the dummy variable DEFAULT 
as dependent variable. DEFAULT equals 1 for deals with a multiple of zero; and 0 otherwise. The independent variables are listed in the first 
column. The second column shows the non-standardized coefficients of each exogenous variable and the associated t-/z-statistics. The 
asterisks in the third column indicate the level of significance (*, **, *** significant at the 10-, 5- and 1-precent levels, respectively).



is that their returns tend to be lower, too. Interestingly, the descriptive statistics in Tables 7a and 7b show higher 
average and median returns for the infrastructure deals, as measured by the investment multiples and internal 
rates of return (IRR).  This result also holds for each of the VC and PE sub-samples, and most differences are 
statistically highly significant.

To further scrutinize these findings on differences in risk and return, we perform a regression of the IRR (Table 8, 
Model 1) and of the dummy variable DEFAULT (Table 8, Model 2) on several fund- and deal-specific variables 
as well as macroeconomic factors. For this purpose we eliminate deals at and above the 95th percentile of the 
IRR due to the high dispersion as can be seen in Tables 7a and 7b. The reasoning is that these outliers might be 
subject to data errors. Both regressions meet the standard OLS conditions and have high explanatory power with 
an R-squared of 34.70 percent and a Pseudo R-squared of 48.95 percent, respectively. 

Model 1 confirms that infrastructure deals significantly outperform non-infrastructure deals, as can be seen in the 
positive coefficient of variable INFRA. In turn, Model 2 confirms that the likelihood of default is significantly smaller 
for infrastructure deals than for non-infrastructure deals (negative coefficient of variable INFRA). 

One reason why we find higher return and lower risk might be that, in our analyses, we apply total cash flows and 
not operating cash flows and thus, we measure equity and not asset risk. As we will show later, there is evidence 
that infrastructure assets have higher leverage than non-infrastructure assets. Higher leverage, in turn, implies 
increased market risk and thus requires higher equity returns. However, as we do not know deal-specific leverage 
levels, we cannot infer whether the higher returns observed for infrastructure deals are just a fair compensation 
for higher market risk or whether they indicate true out-performance. It is nevertheless striking that we find higher 
returns and lower stand-alone risk for infrastructure investments. 

H5: After having seen significant differences in risk and return between infrastructure and non-infrastructure deals, 
we now test whether greenfield and brownfield investments within the infrastructure universe exhibit different risk 
and return profiles. Our data do not contain the explicit information whether a portfolio company is a greenfield 
or brownfield investment. We approximate this by using the information whether a deal is a venture capital or 
private equity deal. Venture capital typically refers to deals involving portfolio companies at an early development 
stage. In contrast, private equity refers to deals involving portfolio companies at a later development stage. This 
approximation matches the typical descriptions of greenfield and brownfield investments (see Section 3 above). 
Beeferman (2008, p. 6) even defines greenfield and brownfield investments as early and late-stage investments, 
which makes the analogy to venture capital and private equity even more obvious. Therefore, taking VC and PE 
as an approximation for greenfield and brownfield seems to be a reasonable assumption.

We find that brownfield investments are less risky than greenfield investments. This is expressed by consistently 
and significantly lower default frequencies across sub-samples in Tables 8a and 8b. In addition, it is interesting to 
observe the significant difference in performance between greenfield and brownfield investments, as shown in 
Tables 7a and 7b. Brownfield investments show higher average and median performance, regardless whether 
measured by IRR or the multiple. The differences are statistically significant across sub-samples, too. These findings 
are consistent with other studies on private equity (e.g. the studies at fund level by Kaplan and Schoar 2005 and 
Ljungqvist and Richardson 2003). Similar to the comparison between infrastructure and non-infrastructure deals 
above, we find higher returns for the assets with lower risk.

The regression analysis in Table 8 enables us to check whether these significant differences remain when controlling 
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Table 9. Regression results: Infrastructure versus non-infrastructure deals

Model 3: OLS (infrastructure deals) Model 4: OLS (non-Infrastructure deals)
Dependent variable: IRR Dependent variable: IRR

Variable

Coefficient 
(t-statistic)

Variable

Coefficie
nt
(t-

statistic)
LN_GENERATION 3.35 LN_GENERATION 0.93

(0.77) (1.24)
LN_FUNDSIZE -1.73 LN_FUNDSIZE -1.71 **

(-0.47) (-2.55)
PE 27.14 *** PE 20.92 ***

(3.79) (12.75)
LN_NUMBER -29.81 *** LN_NUMBER -31.57 ***

(-7.37) (-34.20)
LN_DURATION 26.50 *** LN_DURATION 26.68 ***

(9.02) (51.20)
LN_SIZE 2.24 LN_SIZE 2.81 ***

(0.61) (4.84)
ASIA 0.37 ASIA 4.95 *

(0.04) (1.84)
EUROPE 35.40 *** EUROPE 19.57 ***

(3.07) (9.28)
INFRA_NAT_RES_ENE
RGY 1.55 ___ ___

(0.19)
INFRA_TRANSPORT 24.32 ** ___ ___

(2.18)
___ ___ NAT_RES_ENERGY 8.21

(1.01)
___ ___ INDUSTRIAL 5.06 ***

(3.20)
___ ___ HEALTHCARE 3.17

(1.05)
___ ___ TELECOM 0.82

(0.33)
INFLATION 3.29 INFLATION -1.73

(0.42) (-1.28)
GDP 1.74 GDP 2.09 ***

(0.66) (3.22)
PUBL_MKT_PERF 0.13 *** PUBL_MKT_PERF -0.005

(3.74) (-0.75)
RISKFREERATE -4.92 ** RISKFREERATE -3.96 ***

(-2.60) (-10.52)
LN_COMMITTED_CAP 3.82 LN_COMMITTED_C -13.30 ***
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AP
(0.74) (-12.67)

INVEST00 -19.01 * INVEST00 0.26
(-1.67) (0.14)

CONSTANT -152.13 CONSTANT 42.17 ***
(-1.55) (2.82)

Number of observations 269
Number of 
observations 8,338

F(16, 252) 23.05 *** F(18, 8,319) 415.85 ***
Max. VIF 4.66 Max. VIF 3.32
R2 0.462 R2 0.346

Notes: Results of the OLS regressions for the infrastructure (Model 3) and the non-infrastructure sample 
(Model 4) with the IRR as dependent variable. Both use White’s heteroscedasticity-consistent 
estimators. The independent variables are listed in the first column. The second column shows the 
non-standardized coefficients of each exogenous variable and the associated t-/z-statistics. The 
asterisks in the third column indicate the level of significance (*, **, *** significant at the 10-, 5-
and 1-percent levels, respectively).
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Notes: Results of the OLS regressions for the infrastructure (Model 3) and the non-infrastructure sample (Model 4) with the IRR as dependent 
variable. Both use White’s heteroscedasticity-consistent estimators. The independent variables are listed in the first column. The second 
column shows the non-standardized coefficients of each exogenous variable and the associated t-/z-statistics. The asterisks in the third 
column indicate the level of significance (*, **, *** significant at the 10-, 5- and 1-percent levels, respectively).



for a number of deal, fund and macroeconomic characteristics. Model 1 confirms that PE deals significantly 
outperform VC deals, as reflected by the positive coefficient of variable PE. Likewise, Model 2 confirms that the 
likelihood of default is significantly smaller for PE deals than for VC deals (negative coefficient of variable PE). 

5.3 Performance drivers
As shown in Sub-section 5.2, we find significant differences in the performance of infrastructure and non-infrastructure 
deals. We now turn to the question which variables drive these results and how the drivers of performance differ 
between the infrastructure and non-infrastructure sub-samples. In order to address these questions, we again 
eliminate deals at the 95th percentile of the IRR and regress the IRR on several fund- and deal-specific variables 
as well as macroeconomic factors. However, we now perform separate regressions for the infrastructure and 
non-infrastructure sub-samples. For each sub-sample we include infrastructure- and non-infrastructure-specific 
dummy variables that control for the sector. The results of this exercise are shown in Models 3 and 4 in Table 9. 
Both regressions meet the standard OLS conditions and have high explanatory power with an R-squared of 46.2 
percent and 34.6 percent, respectively.

H6: It has been shown in the literature that a high inflow of capital into the market for private equity at the time of 
investment drives up asset prices because of the increased competition for attractive deals. This, in turn, results in 
a poor performance of the deals, an effect that is often referred to as the “money chasing deals” phenomenon 
(Gompers and Lerner 2000; Diller and Kaserer 2009). In our regressions, capital inflows are measured by the 
variable LN_COMMITTED_CAP. Interestingly, the regression results indicate a clear difference between the two 
sub-samples. In particular, the coefficient for non-infrastructure deals (-13.30) is highly significant and negative, 
whereas the coefficient for infrastructure deals (3.82) is not significantly different from zero. This confirms that the 
capital inflows into private equity markets at the time of initial investment have a strong adverse influence on the 
performance of non-infrastructure deals. Since the same does not hold for infrastructure deals, we do not observe 
overinvestment in infrastructure fund investments caused by capital inflows into the private-equity market. 

H7: It is commonly argued that infrastructure investments provide inflation-linked returns. The coefficient of the 
variable INFLATION is positive for the infrastructure sample (3.29) whereas it is negative for the non-infrastructure 
sample (-1.73). This would indicate evidence in favour of the hypothesis that infrastructure fund investments would 
provide a better inflation-linkage of returns than non-infrastructure investments. However, neither coefficient 
is statistically significant. This is in line with Sawant (2010b) who does not find a significant correlation between 
inflation and return for listed infrastructure stocks either. By contrast, Martin (2010), p. 24, finds that infrastructure 
can provide a long-term hedge against inflation for an investor provided the ongoing cash flows are at least 
partially linked to the price level. 

H8: We can clearly reject the hypothesis that returns on infrastructure fund investments are uncorrelated to the 
performance of public equity markets. Models 3 and 4 in Table 9 show that the coefficient of the variable PUBL_
MKT_PERF is positive (0.13) and statistically significant for the infrastructure sub-sample, whereas it is negative and 
not statistically significant for the non-infrastructure sub-sample. Therefore, the hypothesis of returns uncorrelated 
to equity markets holds for non-infrastructure deals but not for infrastructure deals. A special diversification benefit 
of infrastructure fund investments in the context of financial portfolio choice can thus not be confirmed. 

On the other hand, the coefficient of the variable GDP is not statistically significant (albeit positive at 1.74) for the 
infrastructure sub-sample (Model 3) while it is positive (2.09) and statistically significant for the non-infrastructure 
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sample (Model 4). This supports the hypothesis that infrastructure fund investments offer returns that are uncorrelated 
to the macroeconomic development.

5.4 Other performance drivers
Having tested all our infrastructure-specific hypotheses stated in Section 3, we now outline several other interesting 
findings from our regressions in Table 9.

Interest rate sensitivity. We find a negative influence of the short-term interest rate at the date of investment on 
performance. The coefficients for the variable RISKFREERATE are negative and statistically highly significant for 
both samples. This negative relationship has also been pointed out in earlier studies (e.g. Ljungqvist and Richardson 
2003). In addition, we find that the coefficient for the infrastructure sample (-4.92) is more negative compared with 
that of the non-infrastructure sample (-3.96). That is, the performance of infrastructure deals is more sensitive to 
interest rate changes. 

A possible explanation for this is that infrastructure investments have higher leverage ratios than non-infrastructure 
investments. This is intuitive since the cost of debt is usually directly related to the risk-free rate while this may not 
necessarily be true for the cost of equity. A higher cost of debt implies a higher cost of capital for a levered portfolio 
company, which implies a lower return, expressed by a lower IRR in our regression. Unfortunately, we do not have 
explicit information on leverage ratios in our data. However, the view that the higher regression coefficient for 
infrastructure deals reflects higher leverage ratios is supported by several other studies. For example, Bucks (2003) 
reports an average leverage of up to 83 percent in the water and energy sectors compared with 57 percent in 
other sectors in 2003. Ramamurti and Doh (2004, p. 161) report leverage of up to 75 percent in the infrastructure 
sector in general and Beeferman (2008, p. 9) lists average leverage ranging from 50 percent for toll roads and 
airports to 65 percent for utilities and even 90 percent for social infrastructure, all of which refer to the level of 
individual assets. Orr (2007, p. 7) reports an additional leverage of up to 80 percent at fund level whereby the 
source of returns comes, to a large proportion, from financial structuring. Helm and Tindall (2009, p. 415) identify 
the late 1990s as a time where the scale of leverage and financial engineering peaked, especially in the utilities 
sector. The following time of historically low interest rates combined with the benefit of tax shield effects and thus, 
a lower weighted average cost of capital also benefited the use of debt.

Fund manager experience. At fund level, the variable LN_GENERATION measures the number of funds the 
investment manager has operated prior to the current fund that invests in the specific deal. It may be seen 
as a proxy for the experience of the investment manager, which may be an important performance driver as 
several studies on private equity suggest (Achleitner et al. 2010). In contrast, our regression results reveal that the 
experience of the investment manager has no significant influence on either of the sub-samples in Models 3 and 
4 in Table 9.

Duration of deals. At deal level, we can see that the duration of deals has a significant effect on returns in both 
sub-samples. The coefficients of the variable LN_DURATION are significant, positive and similarly large in value. The 
economic rationale behind this result is that badly-performing deals are typically exited more quickly than well-
performing deals, such that deals with a longer duration also show a higher IRR (Buchner et al. 2010; Krohmer et 
al. 2009). 

Number	of	financing	rounds. A similar result is found for the variable LN_NUMBER. This variable measures the total 
number of cash injections a portfolio company has received from the fund and may be seen as a proxy for 
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the number of financing rounds. In our regression, the number of financing rounds has a significantly negative 
influence on performance in both sub-samples, i.e., the more often the fund manager invests additional equity 
into a deal, the lower the IRR. This is referred to as “staging” and is extensively discussed in the literature (Sahlmann 
1990; Krohmer et al. 2009). Consistent with our results, Krohmer et al. (2009) argue that badly-performing companies 
need to “gamble for resurrection” more often in order to get additional cash injections from fund managers. 
Therefore, there is a negative relationship between number of financing rounds and performance.

Deal size. Models 3 and 4 in Table 9 show that the size of a non-infrastructure deal has a significant positive influence 
on its IRR, despite controlling for the fund size, whereas this is not the case for infrastructure deals. This is shown by a 
highly significant coefficient for LN_SIZE of 2.81 for the non-infrastructure and by an insignificant coefficient of 2.24 
for the infrastructure sub-sample. Also Franzoni et al. (2010) find a positive influence of deal size on performance. 
They explain this effect with an illiquidity premium that is increasing in deal size. From a theoretical perspective, it 
is unclear why deal size should have an impact on performance. In this paper we cannot control for the illiquidity 
premium hypothesis mentioned by Franzoni et al. (2010). Furthermore, we cannot control to what extent deal size 
is a proxy for other performance-related variables such as deal risk or management experience. Hence, we can 
hardly explain this finding. Still, it is noteworthy that the size effect is not present in infrastructure deals. 

Regional differences. In terms of regional influences, we observe that deals made in Europe – one of the most 
mature infrastructure markets besides Australia and Canada (OECD 2007, p. 32) – significantly outperform deals 
in other regions. Infrastructure deals show an even larger spread, with European infrastructure deals, on average, 
having an IRR that is 35.40 percentage points higher than in other regions as indicated by the dummy variable 
EUROPE. This effect is much smaller for European non-infrastructure deals with 19.57 percentage points. Lopez de 
Silanes et al. (2009) also report a higher performance for private-equity deals in Europe excluding the UK.

A rationale for this difference might be that Europe has seen the largest volume in privatizations, especially in the 
infrastructure sectors (e.g. Brune et al. 2004; Clifton et al. 2006, pp. 745-751). Therefore, the proportion of deals 
involving privatization is likely to be much higher in the sub-sample of European infrastructure deals than in the 
other sub-samples. Three explanations why such sales of assets from the public to private investors could have 
delivered higher returns include that i) a government or municipality might not have the objective to maximize 
the sale price of an asset, but instead tries to make the sale succeed in the first place; ii) management of newly 
privatized companies often negotiated large capital and operational expenditures with regulators before 
privatization but cut these expenditures back afterwards (Helm and Tindall 2009, pp. 420-421); and iii) after the 
formerly state-owned companies with low leverage were privatized, the new owners increased the leverage to 
lower the weighted average cost of capital and thus the return on the asset instead of using it for real capital 
investments (Helm 2009, p. 319). 

Privatizations usually take place via private placements, tenders or fixed-price sales. Regarding the latter, there 
is empirical evidence that under-pricing is larger at privatizations than at private-company IPOs and larger in 
regulated than in unregulated industries (Dewenter and Malatesta 1997). These empirical and theoretical findings 
support the idea that there are higher returns for privatizations of infrastructure assets in Europe in general. 

The same line of argument might also hold for our empirical finding of high returns of private equity-type 
infrastructure deals. Hall (2006, p. 8) points out the increasing importance of private equity and infrastructure 
funds as buyers of privatized companies in Europe, strengthening the link between our empirical findings and the 
mechanisms of privatization mentioned above.
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Differences in returns within the infrastructure sector.The highly significant and positive coefficient of the variable 
TRANSPORT in Model 3 reveals that transport infrastructure assets (e.g. airports, marine ports or toll roads) exhibit IRRs 
above the average – and by a wide margin – while assets in Natural resources and energy do not. On average, 
deals in the transportion sector yield an IRR that is 24.32 percentage points higher than other infrastructure deals. 
The reason for this might be that the transportation sector is subject to a high degree of government intervention 
and thus, discretionary power (Yarrow et al. 1986, p. 340), while at the same time being less subject to independent 
regulation than other infrastructure sectors such as utilities. Indeed, Égert et al. (2009, p. 70) show in a survey that 
independent regulators are far less common in the transportation sector than in the electricity, gas, water or even 
telecommunication sectors. Less stability and credibility given by a regulatory framework, in turn, leads to higher 
investment uncertainty – including higher price and quantity risk – for which an investor requires a higher rate of 
return (Égert et al. 2009, pp. 31-32). The latter is in line with our empirical finding.

Within the non-infrastructure sample, we can see that a wider range of industries have a significantly higher IRR as 
shown by the variable INDUSTRIAL in Model 4. However, the coefficient is economically rather small.

6. Summary
We have scrutinized the risk- and return profile of unlisted infrastructure investments and have compared them 
to non-infrastructure investments. It is widely believed that infrastructure investments offer some typical financial 
characteristics such as long-term, stable and predictable, inflation-linked returns with low correlation to other 
assets. To some extent, our findings corroborate this view. However, we also document some results that are not 
in accordance with  this perception. 

By using a unique dataset of infrastructure and non-infrastructure deals made by private-equity-like investment 
funds, we have come up with the following results. First, in terms of risk differences between infrastructure and 
non-infrastructure deals, results are a bit mixed. We do not find any evidence supporting the hypothesis that 
infrastructure investments offer more stable cash (out-) flows than non-infrastructure investments. It appears to be 
true, however, that default risk – or downside risk more generally – is significantly lower in infrastructure investments 
than in non-infrastructure investments. 

Second, as far as returns are concerned, we do find higher average and median returns for infrastructure deals, 
as measured by the investment multiples and internal rates of return. This result also holds when separating the 
sample into venture capital and private-equity deals, and most differences are statistically significant. This is an 
interesting finding as it contradicts the traditional view that infrastructure investments exhibit low levels of risk and, 
consequently, provide only moderate returns.

Third, there is some evidence that the higher average returns reflect higher market risk. For one thing, our sample 
contains only equity investments, and leverage ratios of infrastructure portfolio companies are higher than for their 
non-infrastructure counterparts. For another, returns to infrastructure fund investments are more strongly correlated 
with the performance of public-equity markets than returns to non-infrastructure fund investments.

Fourth, European infrastructure investments are found to have consistently higher returns than their non-European 
counterparts. We hypothesize that this might be related to the fact that Europe has seen the largest volume 
of privatizations, especially in the infrastructure sectors. It could well be that the ex ante return expectation 
in privatization transactions is higher, either because of defective privatization mechanisms or because of 
higher political risk. Concerning the latter, we find some evidence that the regulatory environment has an 
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impact on returns. Specifically, deals in the transportation sector have significantly higher returns than those in 
other infrastructure sectors, probably reflecting less independent regulation and hence, higher political risk in 
transportation as compared to the utilities or energy sectors.

Fifth, our empirical results do not support some other claims made in the literature. In particular, returns to 
infrastructure funds are not linked to inflation and do not depend on management experience, and their cash 
flow durations are not any different from those of non-infrastructure deals. It is also interesting to see that, unlike 
other venture capital and private-equity transactions, infrastructure investments do not appear to be subject to 
the so-called “money chasing deals” phenomenon.

Thus, the allegedly bond-like characteristics of infrastructure deals have not been confirmed. This is shown by the 
fact that infrastructure investments do not offer longer-term or more stable cash flows than non-infrastructure 
investments. The returns showing a positive correlation to public-equity markets and no inflation linkage also point 
to equity-like rather than bond-like characteristics. 

Summing up, our paper supports the perception that infrastructure investments do have special characteristics 
that are of interest for institutional investors. Lower downside risk is certainly an important feature in this context. 
However, it is unlikely that the infrastructure market offers a free lunch. Even though it is true that returns have been 
attractive in the past, it cannot be ruled out that these returns are driven by higher market risk. Our results, offer 
some evidence in favour of this hypothesis. But a more general picture of the infrastructure market is still needed. 
Especially the influence of regulatory and political risk needs to be better understood. In this regard, our paper 
offers some limited evidence that can be used as a starting point for future research.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at florian.bitsch@cefs.de
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An Increasingly Popular 
Sub-Asset Class
Over the past 20 years, distressed debt investing has 
become increasingly popular. The distressed debt 
market has increased in size – private equity firms and 
hedge funds have become key players. There are 
around 170 U.S. based, and 20-30 Europe based credit 
managers who invest in distressed debt. They manage 
$120-$150 billion of private capital (hedge funds and 
private equity – often they overlap). These funds are 
generally engaged in the business of originating, 
underwriting, syndicating, acquiring and trading, debt 
securities and loans in corporate borrowers.

Distressed managers have wide latitude to trade 
across the capital structure. Such securities may 
include bonds, debentures, notes, mortgage or other 
asset-backed instruments, equipment lease and trust 

certificates and commercial paper. They may also 
acquire positions in equity and equity-related securities, 
including preferred stock, convertible preferred stock, 
common stock and warrants. Very often securities in 
which distressed managers invest in may be publicly 
traded or privately placed. They may also purchase 
bank debt and trade claims or be invested in non-liquid 
securities or assets of distressed companies, which can 
frequently be purchased at a substantial discount to 
fundamental value. 

We estimate that over the past few years, over $50 to 
$70 billion has been raised by dedicated distressed 
opportunity funds – the bulk of which was in 2008. 
At the end of 2010 around 38 funds were actively 
seeking around $30-$35 billion of private capital in 
the U.S. Consistent with investment activity, public 
and corporate pension plans, endowments and 
foundations, as well as fund of funds have been large 
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investors in the distressed sector. Many of these funds tend to have fairly broad mandates. They may trade in:
• Distressed and out of favor credits, including commercial and corporate loans and asset-backed securities,
•  Residential sub-performing or non-performing loans and securities, 
•  Corporate and commercial loans, mezzanine loans and other investments in subordinate levels of the capital 
structure of issuers; such loans and investments may also include related warrants, options or other securities with 
equity characteristics,
• Publicly traded or privately negotiated equity securities (such as preferred stock, common stock and warrants) 
of stressed and distressed firms.

Opportunistic distressed debt is about making investments in situations in which companies are undergoing, or 
likely to undergo bankruptcies, or other extraordinary situations such as debt restructurings, reorganizations and 
liquidations outside of formal bankruptcy proceedings. Funds investing in distressed debt often become a major 
creditor of the underlying company through the purchase of low-priced bonds or other financial instruments. 
Similarly, they are, in many circumstances, able to exercise a certain degree of control in an underlying company 
through the acquisition of significantly discounted securities in order to enhance the value of such underlying 
company. In turn, during and after such underlying company’s reorganization or restructuring, these funds are in 
a position to realize attractive gains through sales of restructured debt obligations, newly-issued securities and/or 
sale of its currently-held securities. 

Traditional investors, who mainly seek to generate capital gains and investment returns through exposure to 
distressed debt investments, have been joined by strategic investors undertaking distressed M&A. The recent 
credit bubble with easy access to cheap credit and excessive debt leverage produced a robust seller’s M&A 
market with seller-friendly M&A agreements and premium prices for target companies. These market conditions 
fueled the M&A market to historically lofty levels in terms of volume and number of transactions and peaked 
in Q3 ‘07. The credit crunch (which began in Q3 ‘07) and the global economic downturn have altered the 
M&A landscape dramatically and set the stage for distressed M&A. In 2008, volume of worldwide M&A activity 
decreased dramatically from 2007 levels. Highlighting the difficult deal making environment was a spike in the 
number of withdrawn M&A transactions, which hit an all-time record in 2008.  Volume of financial sponsor-backed 
transactions reached its lowest level since 2003 and in the period following 2009 due to tightened credit markets 
( for lower and middle market deals), deal and negotiating leverage has shifted from sellers to buyers (with 
excess equity capital). Looking forward in the next few years ahead, unprecedented opportunities for distressed 
M&A transactions may exist provided sellers and buyers alike recognize that historical M&A “market” and deal 
structure models may require modification in light of the unprecedented economic climate. 

 As corporate, legal and capital structures have grown more complex, the level of expertise and differentiation 
in ‘style’ of investment has kept pace. There are a variety of investor groups participating in the overall distressed 
market, including hedge funds, banks, investment banks, broker / dealers, mutual funds, credit corporations and 
strategic investors. However, the private corporate, distressed-securities asset class is populated by just a dozen 
participants with capital of at least $1 billion. 

Market Conditions
Favorable Market Conditions in 2012
Until the onset of the credit crisis in 2007, the high yield markets were characterized by tightening spreads, low 
volatility, increasing leverage, reduced covenants, a growing collateralized debt obligations (CDO) market 
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and an abundance of liquidity available to provide rescue financing. Spreads widened, defaults and default 
expectations increased as high yield issuers faced a number of challenges, including substantially declining 
revenue due to severe economic weakness, a lack of available funding, slowing consumer demand and 
generally over-leveraged balance sheets. Furthermore, due to financial market de-leveraging, credit spreads 
were driven as much by technicals as by deteriorating fundamentals. 

Defaults and credit problems increase during cyclical downturns. When default rates increase, such as they had 
in 2009, there are likely to be more defaulted bonds available for sale. Of course, the high yield and distressed 
investing landscape has since changed rapidly with the market recovery of 2010. However, the demand for this 
paper is relatively inelastic, since large institution buyers are restricted from investing in them; the space largely 
remains the preserve of hedge funds and private equity funds. This provides opportunities for distressed debt 
investors to acquire paper at cheaper prices. The success of such investment activities depends to a significant 
degree on the fund manager’s ability to identify and exploit inefficiencies in the markets for a wide range of 
opportunistic investments; corporate loan originations including mezzanine loans and other investments in 
subordinate levels of the capital structure, other stressed, distressed and out of favor credits. 

Supply of Distressed Investment Opportunities
Apart from occasional influxes from the investment grade and municipal bond markets, distressed investment 
opportunities typically include public and private high yield bonds, leveraged loans, second lien debt, mezzanine 
debt, convertible debt, trade claims, preferred stock and common equity of high yield companies that; (i) are 
likely to engage in a reorganization due to poor financial performance, (ii) are in a Chapter 11 or some other 
form of reorganization or (iii) have recently emerged from a reorganization proceeding.

The supply of distressed opportunities has traditionally been represented to the broader investment community 
as the recent history of, and near-term expectation for, defaulted high yield bonds. This thesis captures only 
a subset of the distressed marketplace and therefore greatly understates the true universe of opportunities 
available. Private placements, bank debt, second lien debt, mezzanine debt, other debt-like public and private 
securities, preferred stock and trade claims (collectively larger in size than the high yield market) are incremental 
to the high yield bond market. Furthermore, the life cycle of a distressed company, and therefore the investment 
opportunity, usually spans four to eight years, creating investment timing opportunities that substantially exceeds 
the initial default period. 

Distressed Debt Opportunities are Counter Cyclical and Sticky
As economies deteriorate, default rates tend to rise. Yet, even after default rates stabilize and then decline, the 
outstanding volume of defaulted or otherwise distressed debt remains elevated for some time because work 
outs take time. Currently, even though default rates have declined to low levels, the cumulated number of 
defaulted securities over the past three years is considerable, suggesting that opportunities in distressed debt 
investing still abound. 

Regulatory Conditions
The U.S. Insolvency Regime is supportive of distressed investors. Chapter 11 of the U.S. Bankruptcy Code is a law 
which was created to advance many goals, but in particular to (i) rehabilitate financially viable businesses, (ii) 
provide new capital including Debtor in Possession (DIP) loans to debtors; and, (iii) provide time and ability for the 
debtor company to reorganize its business.
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The primary goals of the chapter 11 process are the rehabilitation of the debtor and the maximization of returns 
to all of the debtor’s creditors. These dual goals guide a debtor’s restructuring efforts and encourage the debtor 
to maximize the value of its bankruptcy estate through the financial and perhaps operational reorganization 
of its business. A debtor cannot always satisfy both goals, and in those instances, a liquidation of the debtor 
focusing solely on maximizing returns to creditors follows.

Importantly, Chapter 11 also provides very significant and important rights to creditors including the formation 
of Creditors Committees (and the hiring of advisers) to represent the interests of creditors, a formal plan process 
which requires affirmative acceptance by creditors and a requirement for equality of recovery among similarly 
situated creditors. It also requires maximization of business value, provides for proper distributions to creditors, as 
well as enhances transparency and disclosure on the business affairs of the debtor company to all creditors.

Chapter 11 provides relief, if agreed, from creditor claims for companies in financial distress. Large tax loss carry 
forwards, strict disclosure rules and clear debt restructuring rules further help in reorganizing distressed companies. 
In most other insolvency regimes, such as those of countries in Europe and Asia, there is no similar codified 
bankruptcy law – creditors often have significantly fewer legal rights along with non-timely information access. In 
Europe, bankruptcy is often intended to end rather than prolong the life of a company. In France, for instance, if 
a distressed company cannot find funding in 45 days, it is often forced to liquidate; there is no concept of Debtor 
in Possession (DIP) financing and companies can often take action without creditor support. Since insolvency 
law differs in other countries, some investors tend to prefer to invest in U.S. distressed situations.

The majority of corporate control transactions are conducted through the Chapter 11 bankruptcy process. This 
provides advantages to the buyer of distressed assets, for the bankruptcy process can potentially eliminate 
unfavorable contracts and other liabilities, which might otherwise limit the appeal of a transaction. Acquiring 
corporations, by utilizing the bankruptcy process to affect a relatively quick and inexpensive operational 
restructuring simultaneously with financial restructuring, are able to purchase valuable operating assets at 
attractive valuations. Additionally, the U.S. Bankruptcy Code allows an investor (strategic or otherwise) to 
purchase assets through several mechanisms, including a “Section 363 sale”, which allows the purchaser to 
acquire specific assets free of any liens or liabilities, and without regard to creditor objections. Section 363 of the 
Bankruptcy Code provides a tool for distressed companies seeking to sell their assets and for buyers looking to 
purchase assets at potentially bargain prices.

Distressed Securities Characteristics
Distressed securities are “below investment grade” obligations of issuers in weak financial condition, experiencing 
poor operating results, having substantial capital needs or negative net worth. Such securities are therefore 
considered speculative. They often face special competitive or product obsolescence problems and may 
be involved in bankruptcy or other reorganization and liquidation proceedings. These securities are often risky 
investments although they may offer the potential for correspondingly high returns. Often, it is difficult to obtain 
information as to the true condition of such issuers. Such investments may also be adversely affected by laws 
relating to, among other things, fraudulent transfers and other voidable transfers or payments, lender liability and 
the bankruptcy court’s power to disallow, reduce, subordinate or disenfranchise particular claims. 

A distressed debt investor purchases the debt of a financially troubled company at a discount against the face 
value of the debt. The investor seeks to make a profit on its investment primarily by reselling the debt, through 
recoveries in the restructuring process or by converting the debt into an equity position in the reorganized 
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debtor. The traditional intuitive definition of “distress” often refers simply to a company with too much debt and 
insufficient cash flow to service the debt. 

However, more broadly speaking, financial distress may result from one or more of the following causes:
•  Excessive leverage due to a variety of causes.
•  Declining profitability.
•  Loss of competitive position.
•  Changing business climate, whether in an industry, region or specific market.
•  Regional or global economic disruptions, such as during the recent financial crisis.
•   Lack of access to funding markets.
•   Litigation or regulatory difficulties, including
accounting improprieties, toxic torts or pollution control liabilities.
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•  Loan-to-own transactions typically involve a secured loan accompanied 
by equity stake and various rights associated with equity ownership (e.g., 
board representation, registration rights) but not voting control.

•  Goal is to enable investor to exert influence but avoid “controlling 
shareholder” or insider claims

•  Documentation may contemplate subsequent chapter 11 or refinancing 
and provide investor significant rights in such circumstances.

•  Potential issues with Loan-to-Own investments.

•  Discharge of fiduciary duties by board of directors or management. 

•  Equitable subordination of investor’s debt. 

Does the transaction evidence investor’s and borrower’s intent that investor 
ultimately will be owner? 
Were other creditors harmed by the transaction?

•  Recharacterization of investor’s debt as equity. 

•  Depends on nature of transaction and actions of parties. 
•  Generally not permitted where debt is held by true third party.

•  Avoidance actions based on payments received by or collateral given to 
investor. 

•  Valuation - were other transactions sought and pursued?

Trading in Loan-to-Own Securities

•  Acquirer may purchase debt securities of a target, and a target may 

purchase its own debt securities, pursuant to privately negotiated 

transactions, open market purchases or a tender offer.

•  No clear definition of a “tender offer,” but courts have identified the 

following characteristics in determining whether an open market purchase 

or series of purchases constitutes a tender offer subject to the Securities 

Exchange Act.

•  Active and widespread solicitation of public security holders

•  Solicitations for a substantial percentage of a class of securities

•  Offers made at a premium to market price

•  Firm, rather than negotiated, terms

•  Purchases contingent upon the acquisition of a fixed number of 

securities

•  Offer open for a limited period of time

•  Pressure from acquirer on security holders to sell their stock

•  Public announcement of an intent to gain control of the target, followed 

by a rapid accumulation of securities

•  With care and planning, generally able to conduct a significant open 

market repurchase program and even substantial privately negotiated 

repurchases without triggering tender offer rules.

•  Each negotiation independent of any other. 

•  Each seller sophisticated

•  No attempt made to impose same terms on all sellers or to set any 

fixed deadline for responding

•   Limited percentage of the securities purchased

•  Limited advance public disclosure

•  Compliance with anti-fraud and anti-manipulation restrictions requires 

that

•  Acquirer may not purchase securities of a target (whether in privately 

negotiated transactions or pursuant  to a tender offer) while in possession 

of material non-public information relating to such securities

•  Company may not purchase its own securities while in possession of 

material non-public information relating to such securities

Trading by making a Tender Offer
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Meaningful opportunities in the distressed debt space tend to share one or more of the following characteristics 
(i) a capital structure and / or legal posture which suggests that any reorganization will be unusually contentious 
and protracted; (ii) obligations whose junior position in the capital structure suggest the possibility of total loss; (iii) 
dramatic events that place the entire enterprise value at risk; and (iv) complex problems with numerous critical 
variables and incomplete and / or unreliable information.

Left Tail Characteristics
Another point to note is the left tail characteristics of distressed investing. Distressed debt is characterized by 
heightened risk due to uncertainties surrounding businesses emerging from a bankruptcy process. In liquidation 
and other forms of corporate reorganization, there exists the risk that the reorganization either will be unsuccessful 
(due to, for example, failure to obtain requisite approvals), will be delayed (for example, until various liabilities, 
actual or contingent, have been satisfied) or will result in a distribution of cash or a new security the value of 
which will be less than the purchase price.

These risks can often be compounded by the illiquidity of distressed assets. Indeed, investors can face 
unexpectedly high bid-ask spreads when trying to liquidate distressed positions. Key risk measures such as the 
likelihood of insolvency, value at risk, and expected tail loss of bid-ask spreads tend to widen just when positions 
must be liquidated - thus triggering additional losses. 
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Value generation and distribution
The basic problem of a firm in distress is that the claims on the company by creditors, equity holders, suppliers 
and employees, are greater than the value of the firm. The other problem facing firms in distress is that they are 
running against time – as firms at this stage typically have negative cash flow. When a distressed firm looks at its 
situation, it usually has to decide between two courses of action (i) Liquidate or (ii) Restructure.

The decision is taken based on the value of the reorganized firm compared to the liquidation value. Reorganization 
may be achieved through financial reorganization, aimed at reducing the value of outstanding claims on 
the company, or through operational reorganization, aimed at increasing the value of the firm’s assets. If the 
valuation for the restructured firm is greater than the liquidation value, then the firm should restructure so that the 
claimholders recover more out of their claims on the firm. If the ongoing concern value is less than the liquidation 
value, then the firm should be liquidated, as it is this course of action that will provides the greatest coverage to 
the claims of the claimholders - the liquidation or restructuring can be done inside or outside of bankruptcy court.
Valuations, therefore, are strongly biased based on specific interests of the different claimholders and subject to 
fierce negotiation

The impact of financial distress on enterprise value is significantly different depending on whether a firm 
restructures in Chapter 11 or out of court. On average, claimholders recover 80 cents on the dollar when they 
restructure out of court, and around 51 cents on the dollar if they restructure in court. The difference is mainly 
because firms that go into Chapter 11 are typically much more in distress, for they have typically waited longer to 
address their problems. Naturally, business risks may be more significant in issuers that are embarking on a build-
up or operating a turnaround strategy.

If the company liquidates under the supervision of the courts, then the amount which goes to each claimholder 
depends on the seniority of the claim they have. In this respect, the rule of ‘Absolute Priority’ plays an important 
role. According to this rule, all claims have different priorities, whereby each claim must be made complete 
before the claims with the next highest priority (seniority) can receive anything. Therefore, the highest priority 
claim could very well come out complete (receive 100% of claim) while the next lower priority might only receive 
a small fraction of claim, while the next lowest claim yet, may receive nothing. 

If the value of the ongoing concern is greater than the liquidation value, then the difference between the two is 
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• Liquidation is a distressed firm’s most drastic alternative, and it is 

usually pursued only when voluntary agreement and reorganization 

cannot be successfully implemented.

• In liquidation, the company’s assets are sold and the proceeds are 

used to satisfy claims.

• The priority of satisfaction of claims is as follows:

•  Secured creditors 

•  Bankruptcy administrative costs

•  Post petition bankruptcy expenses

•  Wages of workers owed 

•  Employee benefit plan contributions owed

•  Unsecured customer deposits 

•  Federal, state, and local taxes

•  Unfunded pension liabilities (Limit is 30% book value of preferred and 

common equity; the remainder becomes an unsecured claim)

•  Unsecured claims

•  Preferred stockholders (up to the par value of their stock)

•  Common shareholders

Liquidation

Investment Strategies
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If the value of the ongoing concern is greater than the liquidation value, then the difference between the two is negotiated amongst 
the different claimholders. The law is not clear on how this difference in value is distributed. The only rule is that each claimholder 
cannot receive less than they would have if the firm were liquidated. This invariably gives rise to lengthy negotiations and ‘games’ 
which claimholders play, whether they are in court or out of court. In out of court restructurings typically banks and senior creditors 
give up part of their claim to the benefit of junior creditors and equity holders.  
 
Given these dynamics and the relatively high administrative and capital costs required for non performing assets, institutional 
lenders often end up selling their claims to specialized investors such as hedge funds and private equity firms. These investors are 
able to extract value out of distressed claims in a different way than, for example, a commercial bank can. 
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Given these dynamics and the relatively high administrative and capital costs required for non performing assets, 
institutional lenders often end up selling their claims to specialized investors such as hedge funds and private 
equity firms. These investors are able to extract value out of distressed claims in a different way than, for example, 
a commercial bank can.
 

Advantages

•  Generally less time consuming than in-court, which can lead to reduced 
costs.
•  Court approval not required and uncertainties associated with chapter 
11 are avoided. 
•  Eliminates potential bankruptcy cross-defaults under debt instruments 
of non-debtor entities
•  Reduces negative press and related effects on trade relationships that 
tend to be associated with a chapter 11 filing

Disadvantages

•  Increases risk of transaction failure or deterioration of business prior to 
closing.
•  Negotiations are lengthy and complex at a time when the target likely 
has deteriorating liquidity.
•  Third party approvals, consents or waivers may be required.
•  Liens on assets and debt covenants.
•  Requisite consents may be difficult to obtain due to divergent interests 
of multiple constituents.
•  May require unanimous consent to amend key provisions.
•  Fraudulent conveyance risk.
•  Successor liability.
•  Tax implications –inability to use net operating loss.
•  Limited ability to restructure legacy employee liabilities.
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Out of Court Transactions

Return Drivers
Investments in distressed securities are frequently undervalued by the marketplace, providing the prospect of 
greater appreciation in value than the securities of more financially stable companies. Market undervaluation in 
relation to fundamental value may be the result of several factors, including: (i) difficulties in conducting thorough 
financial analysis on a troubled company; (ii) the presence of complex legal difficulties or other business situations; 
and (iii) the general lack of reliable external sources of information, such as research reports or market quotations, 
on many companies. Market undervaluation can also occur as a result of market overreaction to geopolitical 
news, corporate accounting scandals and sector disfavor. Some distressed investors therefore primarily focus on 
companies experiencing operational difficulties, but with adequate historic revenues, which suggest a need for 
capital and management improvement, and on financially troubled or undervalued companies. They generally 
seek to create value by increasing a company’s operational efficiency as opposed to relying on revenue growth 
or industry multiple expansions.

Distressed debt managers in effect create value through active management and deal sourcing:

Active Management: This type of value-add is usually achieved through (i) actively participating in restructuring 
and reorganization processes, through blocking positions, majority bondholder positions and creditors’ 
committee memberships; (ii) serving on boards of directors to provide strategic direction to portfolio companies; 
(iii) capitalizing on their status as a significant debt holder or shareholder by establishing a relationship with 
management in order to guide the creation of a prudent business plan and to advise on and facilitate mergers 
and acquisitions (“M&A”) and corporate finance activities; (iv) structuring add-on investments to assist portfolio 
company growth and enhance returns; and (v) leveraging negotiating skills to maximize value upon exit.

Investment Strategies
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The rise in corporate bankruptcies that may occur and the pressure felt 
by companies not in bankruptcy to rid themselves of non-core assets are 
expected to result in an increase in private equity opportunities for invest-
ment in bankruptcy sales and corporate divestitures. Because management 
and operational problems typically accompany the financial difficulties 
experienced by such companies, investments in these companies are dif-
ficult to analyze.

• Federal bankruptcy laws govern how companies go out of business 
or recover from crippling debt. A bankrupt company, the “debtor,” 
might use Chapter 11 of the Bankruptcy Code to reorganize its 
business and try to become profitable again. Management continues 
to run the day-to-day business operations but all significant business 
decisions must be approved by a bankruptcy court.

• Under Chapter 7, the company stops all operations and goes com-
pletely out of business. A trustee is appointed to liquidate (sell) the 
company’s assets and the money is used to pay off the debt, which 
may include debts to creditors and investors.

• The investors who take the least risk are paid first. For example, 
secured creditors take less risk because the credit that they extend is 
usually backed by collateral, such as a mortgage or other assets of the 
company. They know they will get paid first if the company declares 
bankruptcy.

• Bondholders have a greater potential for recovering their losses than 
stockholders, because bonds represent the debt of the company and 
the company has agreed to pay bondholders interest and to return 
their principal. Stockholders own the company, and take greater risk. 

They could make more money if the company does well, but they 
could lose money if the company does poorly. The owners are last in 
line to be repaid if the company fails. Bankruptcy laws determine the 
order of payment.

• The bankruptcy court may determine that stockholders don’t get 
anything because the debtor is insolvent. (A debtor’s solvency is 
determined by the difference between the value of its assets and its 
liabilities.) 

• Most publicly-held companies will file under Chapter 11 rather than 
Chapter 7 because they can still run their business and control the 
bankruptcy process. Chapter 11 provides a process for rehabilitating 
the company’s faltering business. Sometimes the company successfully 
works out a plan to return to profitability; sometimes, in the end, it 
liquidates. Under Chapter 11 reorganization, a company usually keeps 
doing business and its stock and bonds may continue to trade in 
securities markets. 

• The U.S. Trustee, the bankruptcy arm of the Justice Department, will 
appoint one or more committees to represent the interests of credi-
tors and stockholders in working with the company to develop a 
plan of reorganization to get out of debt. The plan must be accepted 
by the creditors, bondholders, and stockholders, and confirmed by 
the court. However, even if creditors or stockholders vote to reject 
the plan, the court can disregard the vote and still confirm the plan if 
it finds that the plan treats creditors and stockholders fairly. 
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Bankruptcy
Deal Sourcing: Fund sponsors tend to have wide-ranging networks, composed of lower middle and middle 
market intermediaries, workout officers at national, regional and local banks, mezzanine and nonprime lenders, 
lawyers and accountants. The sources within this network do not, by and large, offer exclusivity. They do, however, 
ensure that a sponsor gets one of the first looks at transactions, and importantly, will likely give the sponsor a clear 
picture of the state of play. Good sponsors have the ability to (i) quickly make a go / no-go decisions; (ii) manage 
the transaction in a professional manner; and, (iii) close the transaction.

A sponsor’s investors too may offer an extensive deal network. Firms typically create an “advisory board” 
composed of high-profile individuals. Limited Partners and Advisory Board members can provide significant 
value in sourcing transactions as well. A number of deals also come as a result of previously “busted” deals, 
failed auctions and transactions suffering from deal fatigue. Often, it is exactly these sorts of transactions – ones 
that have legacy issues that are proving too hard for the traditional private equity investor to assess – that may 
offer the metrics to creating investment alpha.

When both middle-market and larger companies do not have large amounts of debt to purchase at a discount 
from face value, transactions can often be structured and priced to provide returns due to the urgency of 
distressed companies’ liquidity needs. These kinds of investments are structured in the form of private subordinated 
debt or private equity transactions in which hedge/ private equity fund managers would provide financing in 
the form of newly issued subordinated debt with attached warrants or stock options, newly issued convertible 
preferred stock or common stock. Privately negotiated transactions are also less cyclical than traditional 
secondary market distressed trading. 

Privately negotiated transactions generally include the following: (i) the purchase of a distressed subsidiary 
needing an operating turnaround from a healthy parent; (ii) the purchase of a distressed subsidiary from a 
distressed parent; (iii) the purchase of a healthy subsidiary from a distressed parent; (iv) the purchase of an entire 
distressed parent or (v) the purchase of a company that a distressed investor can benefit from by improving 
operational focus even when the market generally does not view such company as operationally challenged 
or distressed.

Recently, many privately negotiated investment opportunities have been in the form of divisions or subsidiaries of 
larger companies that have been poorly managed, over-leveraged or not otherwise central to the operations 
of the parent company. Some opportunities have also occurred when the parent company itself is distressed 
while a division or subsidiary is healthy. 

Investor Types
Types of Distressed Securities Managers
Demand for distressed investment opportunities comes from a variety of sectors, including (i) distressed private 
equity managers, (ii) dedicated distressed hedge funds, (iii) multi-strategy hedge funds, (iv) “cross-over” special 
situations, arbitrage and value funds, (v) investment banks’ proprietary capital, and (vi) “one-off” opportunistic 
fund managers. 

There are many ways to participate in the distressed debt space. These include: 

i. Investing in relatively liquid short term trading strategies such as those favored by hedge funds.

Investment Strategies
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ii. Investing in longer term acquisitions such as purchasing undervalued debt securities from the secondary 
market and holding them until value restores.

iii. Investing in relatively illiquid (often private equity type) fund vehicles; these funds acquire significant stake 
of loans (and equity) to control or influence a restructuring, make asset acquisition and disposition decisions or 
make operational execution decisions.

There are many strategies within distressed debt investing. These strategies include traditional passive buy-and-
hold and arbitrage plays, direct lending to distressed companies, trades with active-control elements, foreign 
investing, emerging equity purchases, and debt and equity plays while the firms are going through reorganization 
in bankruptcy. 

Stylistically distressed strategies can be divided into either Non Control /Trading oriented or Control oriented.

Trading Strategies
Non Control / Trading Oriented Investing
These managers invest in the senior levels of a company’s capital structure. Through secured bank debt or senior 
notes, they assume a lower risk / reward profile by investing relatively late in the reorganization process or at times 
when credit risk can be minimized. They usually do not need or seek control. These managers are relatively passive 
in their investing style. Passive investing has a more opportunistic profile, often with substantial liquidity (except in 
private equity type fund vehicles). This liquidity affords an investor the ability to be nimble in entering and exiting 
passive investments, interestingly with very little a priori information. Occasionally, a passive investment may be 
a stepping stone to a control implementation approach, with the discovery of new information. Non control 
strategies derive returns from passively holding securities - where the value of securities is enhanced through 
negotiations during the bankruptcy process.

Types of securities traded include:

• Senior Secured Corporate Debt: Opportunities to purchase high quality, low leveraged companies, at 
low purchase prices.

• Stressed (but still performing) Corporate Debt: Opportunities to purchase debt of companies experiencing 
stress from industry, operational or liquidity challenges.

• Distressed Corporate Debt: Opportunities to purchase debt of companies with features that allow for 
upside potential in the event of a turnaround.

Often Trading oriented strategies are largely the preserve of hedge funds. These funds generate returns by 
buying undervalued debt where the investor purchases distressed debt and seeks to profit as the underlying 
company recovers and its debt appreciates. This approach hinges on the investor’s ability to identify companies 
that are currently in financial distress, but look likely to recover in the near future. This strategy is predicated 
on a weak economy which usually leads to increased corporate default rates, thus creating opportunities for 
acquiring distressed debt cheap with a view to sell it when price appreciates. This approach is largely practiced 
by proprietary trading desks and hedge funds. Hedge funds tend to invest in both public and private securities, 
including leveraged loans, secured bank debt (first and second lien), subordinated bank debt, investment grade 
and high yield bonds, funded and unfunded bridge loans, convertible securities and a variety of distressed 
securities such as bankruptcy claims. Many managers employ a disciplined and value-oriented approach to 
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intensive credit research – they typically seek to purchase securities at a price which, when considered with the 
claims of other securities holders, allow them to acquire the underlying investment at an attractive valuation 
compared to private market, public market or merger comparables.

Control Investing
The strategy is to invest in the debt of undervalued companies with respect to enterprise value or liquidation 
value. These investments may be subsequently converted to equity interests through financial restructurings or 
reorganizations under the bankruptcy process. In other words these funds enter an investment with the intent of 
taking control of a company. 

These managers are very active in their investing style. They have a higher risk / reward profile, accepting credit 
risk by investing in more junior securities and tend to take on activist approaches. Control oriented investing is 
largely practiced by private equity funds that generate returns by accumulating large distressed debt positions 
that allow them to acquire a position of control in bankruptcy proceedings – they make active operational and 
managerial interventions. Restructuring funds invest in financial distress companies, but they do so by investing 
new equity in companies in order to take control. They are, for the most part, equity investors and not debt 
investors. Control investments provide the flexibility to invest in all forms of debt and equity securities including: 
common stock, preferred stock, subordinated debt, senior debt, distressed debt, convertibles etc. They typically 
acquire positions in distressed issuers without regard to capital structure seniority, under circumstances in which 
material credit risk remains and few other distressed securities investors are willing to participate. They are 
thus often able to obtain control at a discount to fair value and to use such control to guide or arbitrage the 
reorganization process. 

This strategy creates the potential to not only realize normalized valuations but also to capture a control premium 
upon exit. An active management approach often enables a fund to positively affect the value of securities 
meeting screening criteria. Active management requires a major time commitment by a fund’s investment 
team and involves monitoring and analyzing the dynamics of each restructuring, interacting with a wide 
range of stakeholders with conflicting interests, participating on creditors’ and shareholders’ committees and 
judiciously enforcing legal rights. Successfully implementing a control strategy in reorganizations also requires the 
willingness to undertake measures to create value, including such things as (i) structuring, negotiating, sponsoring 
and implementing a complete plan of reorganization; (ii) assuming board control and / or through such board 
or other effective control appointing management either during or after the restructuring; and (iii) providing 
alternative sources of capital such as debtor-in-possession financings, plan funding and rights offerings.

Here an investor seeks to gain control of a company through a bankruptcy or reorganization process. 
 
Typically, investors first become a major creditor of the target company by buying a company’s bonds or senior 
bank debt at steeply discounted prices. Their status as creditor gives them the leverage needed to make or 
influence important decisions during the reorganization process. Subsequently, distressed debt firms exchange 
the debt obligations of a company in return for newly issued equity in the reorganized company, often at very 
attractive valuations. This is often utilized as a relatively inexpensive means of taking control of companies that 
have good assets, but are improperly capitalized. Often, they also participate in the workout process outside the 
bankruptcy process.

This approach attempts to accumulate deeply discounted securities and other obligations of distressed companies 
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as an initial step towards acquiring an influential or controlling interest, generally through a conversion of debt to 
equity. It strives to influence the reorganization process and the new capital structure. The strategy profits from 
revaluation of a distressed investment upon completion of restructuring, a return to normalized profitability as 
well, as mentioned earlier, realization of a control premium upon exit.
Often, these funds make initial toe-hold investments in a significant number of situations as a first step towards 
making core investments in certain companies. Occasionally, control may be acquired in a single transaction, but 
in some cases a fund may build increasing positions in stages. Very often the process of acquiring, restructuring, 
controlling and exiting certain core positions may require three to four years or even longer. 

Control can be aimed at controlling (i) the target during and / or post-bankruptcy or (ii) a particular class of 
security. In the event of a control investment strategy, a thorough analysis of the company’s capital structure 
determines what is known as the First Impaired Class or that senior-most tranche of claims wherein full satisfaction 
of amounts due cannot be satisfied in cash or market value. Such tranches have the highest voting authority in 
bankruptcy proceedings and therefore control the target’s reorganization. 

Ownership of the First Impaired Class becomes the most effective means of gaining control in the target 
company, and thus is, frequently the preferred strategy when ultimate control of the target post-bankruptcy is 
the goal. Value is created by actions such as the conversion of all, or a portion of debt holdings to other classes 
of debt or equity, the development of innovative structures for the repayment of interest and principal, injections 

Traditional buy-out investment funds typically hesitate to make investments 
in companies requiring substantial turnarounds, including reorganizations 
subject to the complicated regulations of the bankruptcy process and 
involving the numerous constituencies that have to be satisfied before a 
Plan of Reorganization can move forward. Uncertainty about the abil-
ity ultimately to acquire a control position and, thus, the ability to select 
management and control the investment from the outset, can serve as a 
further deterrent to the participation of buy-out funds in such opportuni-
ties. Distressed investors however specialize in this form of investing.

• Committees of creditors and stockholders negotiate a plan with the 
company to relieve the company from repaying part of its debt so 
that the company can try to get back on its feet.

• The debtor does NOT need to be insolvent in order to file for 
chapter 11 protection

• Principal constituents
• Debtor (board of directors remains in control, subject to Bankruptcy 

Court oversight/approval)
• Debtor In Possession lender
• Secured creditors
• Official committees (unsecured creditors and sometimes equity 

holder committees)
• United States trustee
• Labor unions

• Filing chapter 11 automatically provides the debtor with the protec-
tions afforded under the Bankruptcy Code

• Immediately upon the commencement of a chapter 11 case, third 
parties automatically are “stayed” or prohibited from taking any action 
to obtain possession of property of the estate.

• Automatic stay remains in effect throughout the bankruptcy proceed-
ing

• Prohibits parties to contracts with bankruptcy default provisions from 
terminating those contracts

• Creditors holding liquidated, unliquidated, contingent or disputed 
claims against the debtor at the time it files its chapter 11 case hold 
“prepetition” claims; in contrast, creditors whose claims arise after the 
debtor files its chapter 11 case hold “post petition” claims.

• Debtor must pay post petition claims in full in cash in order to 
emerge from chapter 11

• In order to reorganize under chapter 11, the debtor must pay prepe-
tition creditors at least as much as those creditors would be paid if 
the debtor liquidated its business under chapter 7 

• Secured creditors entitled to adequate protection (likely to be signifi-
cant (& potentially litigious) issue in cases with 2nd & 3rd lien debt)
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•	 Not entitled to adequate protection on unsecured portion of claim 

Reorganization

of fresh capital and the issuance of new equity to existing or new shareholders. We now stress the importance of 
control and exit as a differentiator in investing.

There are a variety of means to control the reorganization process and, ultimately, a distressed debtor. Bankruptcy 
laws provide creditors with complex approval rights over restructurings that impair their claims. Generally, the U.S. 
Bankruptcy Code requires at a minimum, that each class of creditors receiving less than their claimed amount 
in a plan of reorganization (an “impaired class”) cast a two-thirds vote in favor of that plan. This provision permits 
the holder of two-thirds of an impaired class (and similar supermajorities under the bankruptcy laws of most other 
countries) a great deal of negotiating leverage over the reorganization process. Similarly, a one-third position in 
an impaired class generally gives an investor a blocking position with the ability to veto a plan of reorganization.
The investors controlling these percentages have a pivotal role in determining the allocation of value and the 
type of distributions to each class of creditors. Equity is frequently distributed to claimholders in reorganization. 
It is of critical importance that a control distressed investor be positioned to receive these distributions, which 
can confer outright or effective corporate control or substantial influence, of a corporation post-reorganization. 
There are generally no reporting requirements for the transfer of debt – such control of a corporation can often 
pass unnoticed during secondary market trading of securities. Hedge funds actively look for opportunities to 
obtain control of attractive distressed situations through secondary market purchases.

Securities and obligations of companies in financial distress tend to be excessively discounted in the 
marketplace because reorganizations are complex, resource intensive, tedious, contentious and uncertain. In 
the non-distressed marketplace, and in efficient markets, over-discounted debt or equity securities attract large 
corporations and institutional buyers seeking to make acquisitions at an attractive price. In inefficient markets 
these buyers are rationally reluctant to assume the risk of acquiring a distressed company without relying on the 
independent due diligence and transaction packaging of an outside investment bank. The resulting absence 
of well-capitalized investors leads to situations in which control positions, which sell at premiums in traditional 
markets, can be obtained at discounts to fair value.

The majority of the value creation from such transactions typically is achieved in the first two years – typically 
through a combination of operating improvements, restructuring resulting from the transaction (elimination or 
resolution of environmental liabilities for example) and an up-tick in exit multiples as the company moves from 
“distressed” to “going concern.” Unless a compelling reason can be found, sponsors look to exit each investment 
soon after this.

Investment Strategies

• A workout refers to a negotiated agreement between the debtors 
and their creditors outside the bankruptcy process.

• The debtor may try to extend the payment terms, which is called 
extension, or convince creditors to agree to accept a lesser amount 
than they are owed, which is called composition.

• A workout differs from a prepackaged bankruptcy in that in a 
workout the debtor either has already violated the terms of the debt 
agreements or is about to.

• In a workout, the debtor tries to convince creditors than they would 
be financially better off with the new terms of a workout agreement 
than with the terms of a formal bankruptcy.

• The main benefits of workouts are cost savings and flexibility.
•  Participants in a workout are not burdened by the rules and 

regulations of Chapter 11 of the bankruptcy code. They are free to 
create their own rules as long as the parties agree to them
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The availability of a range of possible exit strategies is a prerequisite to any prudent distressed securities investment. 
Exiting from a non-core position usually involves secondary market sales. In the case of a core position, however, 
the exit can be more complicated and may involve a negotiated transaction such as a merger, block sale, 
repurchase or refinancing. Active control managers create specialized exit strategies, which may include (i) the 
sale of all or part of a company to a strategic buyer; (ii) capturing cash flow from operations or liquidations; (iii) a 
roll-up into a larger entity; (iv) an initial public offering; (v) a recapitalization with existing management / owners; 
and / or (vi) the sale of post-reorganization securities back into the market. 

The various negative catalytic events that coincide with all distressed companies and cause market discounts 
to true fundamental value, combined with the positive catalytic events that return pricing to appropriate levels, 
allow an investor to take advantage of a number of strategic entry and exit points. The holding period required 
to capture the rise in price to fundamental value is generally a function of the expected timing of certain events. 
As alluded earlier, control oriented investments are generally longer term (a few years) while passive investments 
are rarely long-term. 

Specific exit strategies are based on the class of distressed securities or loans acquired and a matrix of restructuring 
scenarios. On a regular basis, an investor may choose to reassesses the company’s prospects as an independent 
ongoing entity and its current exit strategy in consideration of the value (i) of breaking up the enterprise into 
separate functional entities (disposing of some and retaining the balance), (ii) of selling the entire company, (iii) 
to be realized in a public market offering, (iv) of leveraging the company and distributing cash or (v) of selling a 
specific security or loan in the capital markets. 

At such time that one of these disposition strategies appears feasible and likely to exceed target valuation, an 
investor may commence exit. This is usually done by way of a plan which may include engaging investment 
bankers, soliciting potential private buyers and structuring financings or other transactions. The timing of the 
transaction and the cyclical nature of the companies naturally are important considerations in selecting a 
particular exit plan.

Risk Factors & Mitigants in Distressed Investing
The recent crisis in the credit markets, resulting in contraction in the availability of credit accompanied by 
widespread insolvency, is unprecedented in recent times. Consequently, many of the risks that distressed funds 
will face operating in this environment are unusually difficult to predict. 

Risks
Distressed securities’ return is a combination of the risk premium from holding low-grade securities and the 
illiquidity premium from holding less liquid securities. The risk comes when underlying investments do not recover 
and the fund may lose part or even all of the money it invested in the underlying. 

Moreover, many events within a bankruptcy case are adversarial and often beyond the control of the creditors. 
Typical risks – those that General Partners manage and not necessarily those that Limited Partners face - include 
company specific recovery risks, risks from a general widening of credit spreads, mark-to-market fluctuations and 
illiquidity. Other risks include plan risk execution risks, negotiation risks that can affect a creditor’s ultimate recovery, 
escalating legal costs during the bankruptcy process as well as litigation from subordinated creditors that may 
impair senior claims; bankruptcy claims are amounts owed to creditors of companies in financial difficulty. They 
are illiquid and generally do not pay interest. Sometimes the debtor is never able to satisfy an obligation on the 
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bankruptcy claim. The markets in bankruptcy claims are also not generally regulated by securities laws or the 
SEC in the U.S. In addition, under certain circumstances, payments and distributions may be reclaimed if any 
such payment is later determined to have been a fraudulent conveyance or a preferential payment.

Further, below are additional risks and potential mitigants to consider when investing in distressed debt. 

Headline / Reputation Risk
Many high profile institutions, given public scrutiny, attract criticism and acclaim for their investment decisions. 
This is despite the fact that they, as passive shareholders in commingled fund investment vehicles, have no 
control over how managers deploy capital. Given inadequate transparency, they may not even know what 
their managers hold in the first place, and certainly have no right to be consulted before a manager engages in 
a potential controversial strategy. Despite the lack of control, they are forced to spend substantial resources in 
managing their reputations, media coverage and relationships with their many stakeholders. They are therefore 
rightfully concerned with investing in strategies that have “reputation” risk. 

Reputation Risk Mitigants:

• Invest with managers who practice active non control strategies, favor negotiated outcomes and avoid taking 
adversarial positions during deals.

•    Invest with managers who work in consensual formal and ad hoc committees of investors.

• Make investments via a nominee where the beneficiary investor name is not disclosed.

Process Risk
Investments in distressed event-driven situations are characterized by complexity. Process risk is inherent in 
restructurings, for reorganization is a complex legal and financial process. It is important to identify and act on 
credit issues early. This provides opportunities to monetize portfolio holdings and improve the general investment 
risk profile. 

Process Risk Mitigants:
• Invest with managers who work with financial advisors, legal experts, industry experts and who conduct in depth 
valuation analysis, including detailed liquidation analysis. During liquidation the aim is to realize as much value 
as possible from the sale of the security that has been offered as collateral for the loan. Transactions costs of this 
strategy may be significant; the cost of bankruptcy proceedings, as well as reduced proceeds from distressed 
sale. Such an exit strategy may nevertheless be attractive if the fund has entered the market during a recession 
and is exiting via liquidation during a strong upswing. The appreciation of the collateral during a cyclical upswing 
offers the chance of improving the recovery rate and therefore adding value for the fund’s investors. Here the 
timing and selection skills of a trading specialist and the search skills of a broker are decisive. 

•  Invest with managers who understand and leverage the U.S. bankruptcy law which provides substantial 
creditor protection; historically debtors were able to drag out the process for many years; the Bankruptcy Code 
amendment of 2005 limits debtor exclusivity to 20 months.

Market Liquidity Risk:
These funds tend to invest in securities, loans or other assets for which only a limited liquid market exists. Interest 
rates, the price of securities and participation by other investors in the financial markets often affect the value 
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of securities purchased by distressed fund managers. Often they are subject to legal or other restrictions on 
transfer. The market prices for such assets tend to be volatile, and may fluctuate. Accordingly, these managers 
are sometimes not able to sell assets at what the fund may perceive to be the fair value of their assets in the 
event of a sale.  Also the sale of illiquid assets and restricted securities often requires more time and results in 
higher brokerage charges or dealer discounts. This is why most funds investing in distressed credit tend to have 
long lockup structures. 

Illiquidity Risk Mitigants:
•  There is a robust over-the-counter market in distressed debt. Invest with managers who provide targeted 
segmented exposure to underlying relatively liquid asset types.
•  Choose managers who prefer deals where situations and outcomes are not controlled by external single 
majority holder.
•  Diversify distressed credit portfolio, both by security and industry to meet liquidity needs.
•  Prefer managers who do mark to market valuations on a monthly basis, with pricing provided by third parties 
that better reflects supply / demand and takes into account illiquidity premium.

Conclusion
In the last few years a large and dynamic market for distressed debt has evolved. Numerous prospective buyers 
are competing in auctions for portfolios, baskets and single names. This means that sellers – despite the pressure 
they are under to sell – have the chance to achieve an attractive price. On the other hand, prospective buyers 
in inefficient middle market transactions have opportunities to acquire assets with significant upside at cheap 
prices. 

Distressed investing has become main-stream. The investor base in distressed investing is considerably wider now 
than it was a decade ago in the face of a long-anticipated acceleration in corporate default rates and the 
return to more attractive risk-adjusted returns. It has also emerged as an important tool of corporate finance for 
middle market deals. Distressed M&A, by virtue of necessity and opportunistic capital, may yet continue to be 
an attractive proposition. 

The economic and financial crisis has had a negative effect on the cost and availability of credit. This has further 
increased opportunities. The level of analytical sophistication, both financial and legal, necessary for successful 
investment in the space is unusually high, creating entry barriers for participants. Special situational investments 
are expected to be attractive segments for distressed investing.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at sameer.jain@ubs.com
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Many researchers have examined 
the sources of hedge fund performance over time.  
Building on the asset class factor model presented by 
Sharpe [1992], Fung and Hsieh [1997a] identified five 
dominant hedge fund investment styles, proposed 
a framework for analysis of trading strategies and 
elaborated further on this framework in a subsequent 
series of papers [Fung and Hsieh 1997b, 2000, 2001, 
2002a, 2002b and 2003].  

There is also substantial literature on the use of factor 
analysis in predicting hedge fund performance, 
stemming originally from the seminal work by Fama 
and French [1993].  Recently, for example, Avramov, 
Barras and Kosowski [2010] examined the predictability 
of hedge fund performance with reference to the 
default spread on bonds rated by Moody’s, the 
equity market dividend yield, the VIX index and net 
aggregate flows into the hedge fund industry. 

Separately, a number of papers have investigated 
the question of short- and long-term hedge fund 
performance persistence; although the evidence of 
this appears to be mixed, most recently, Ammann, 
Huber and Schmid [2010] found evidence of significant 
performance persistence and the ability to improve it 
through strategy distinctiveness.

In parallel, there have been efforts to analyze and 
predict hedge fund performance with reference 
to qualitative factors.  Liang [1998] compared the 
performance of hedge funds to mutual funds and, 
among other things, traced the relationship of hedge 
fund returns to certain characteristics of the funds, e.g., 
the existence of a high water mark, incentive fees, 
fund size and lock-up period.  

This line of analysis was extended to focus on 
operational risk by Liang [2000] and Brown, 
Goetzmann, Liang and Schwarz [2008], among others.  
The latter paper, for example, used information filed 
by hedge fund managers with the Securities and 
Exchange Commission (SEC) on Form ADV to create 
an “ω score” for hedge fund operational risk, based 
on identified conflict of interest issues, concentrated 
ownership and reduced leverage.  More recently, 
Brown, Goetzmann, Liang & Schwarz [2010] studied a 
sample of due diligence reports produced by a major 
hedge fund due diligence firm to derive a measure of 
operational risk based on inadequate or failed internal 
processes, misrepresentations and inconsistencies, 
among other things (parenthetically, they determined 
that operational risk as defined thereby did not affect 
investors’ propensity to invest based on high past 
returns).

A major differentiating characteristic among 
hedge funds is their choice of key service providers, 
specifically a fund’s designated prime broker(s), 
administrator, auditor and domestic law firm.  These 
key service providers (hereafter, “KSPs”) are generally 
set forth in the fund’s subscription documents and 
marketing materials, and databases that compile and 
disseminate fund performance often also provide the 
names of a fund’s KSPs.

Due diligence on funds generally includes 
consideration and verification of the fund’s KSPs and 
the services provided by them (for example, the 
illustrative due diligence questionnaire produced by 
the Alternative Investment Management Association, 
a global trade association of the hedge fund industry, 
requests detailed information on a fund’s KSPs and the 
nature of the fund’s relationships with them, including 
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the length of the relationship and the specific services provided).  KSPs provide essential services to a fund, and, 
although these services are relatively straightforward, the firms that comprise each of the four groups of KSPs vary 
significantly in market presence, experience and resources.  Accordingly, the most respected service providers 
are able to be highly selective in their choice of clients, and there is some evidence that certain firms can and 
do charge relatively higher prices for their services.

Liang [2002] noted that larger funds tend to be audited, and funds that are audited have fewer discrepancies in 
returns reported to multiple places.  Additionally, Brown, Fraser & Liang [2008] found that larger funds tended to 
use better-known service providers.  Apart from the above, though, relatively little consideration has been given 
to service provider choice as an indicator of fund performance.  This paper asserts that a fund that currently 
reports employing the largest, best-known service providers is likely also to have reported superior absolute and 
risk-adjusted returns over a five- and ten-year time horizon relative to its peer group and that, conversely, funds 
that report lesser-known service providers or no KSPs at all are likely to have reported underperformance over 
these periods.

The functions and characteristics of the four key service provider groups are described below:

(a) Prime Broker
Prime brokers offer a package of services focused around processing of trades, provision of leverage and 
operational support.  Prime brokers locate and lend securities to hedge funds, enabling them to establish short 
positions.  Prime brokers also provide leverage and cash management services.  The prime broker serves as a 
custodian and clearinghouse for many (if not all) of the fund’s trades, and enables the fund to net its aggregate 
collateral requirements for any leverage the prime broker provides for these trades.  

Prime brokers also provide a range of support services that may be important to establishing, building and 
maintaining the fund’s business.  Normally, the prime broker will provide at least daily, and sometimes real-time, 
position and portfolio reporting, often customized to the requirements of the fund.  Services provided in the 
start-up phase may include consulting and assistance with recruiting, low-cost premises and on-site technology 
services.  On an ongoing basis, a “capital introduction” team within the prime broker seeks to introduce the fund 
to potential suitable hedge fund investors, often via conferences and other events that the capital introduction 
team sponsors.

Typically, the fund pays the prime broker by way of financing spreads (including on the lending of securities), 
commissions from trading and by the fees that the prime broker earns from hypothecating securities in the fund’s 
portfolio to other clients of the prime broker who wish to borrow them. 

Over the past several decades, the prime brokerage business consolidated around the largest brokerage firms, 
including firms such as Bear Stearns, Goldman Sachs, Lehman Brothers, Merrill Lynch and Morgan Stanley.  During 
the recent financial crisis, in March 2008, the parent company of Bear Stearns came close to failing, resulting 
in it being acquired by JP Morgan.  Later in the year, Lehman Brothers filed for bankruptcy and was acquired 
piecemeal by Barclays Bank and Nomura Securities, and Merrill Lynch was acquired by Bank of America.  

As a result of Lehman’s bankruptcy, many prime brokerage clients to which it had extended leverage were 
unable to withdraw their collateral.  This caused many hedge funds to seek to diversify their counterparty risk by 
establishing relationships with additional prime brokers, typically with those perceived as the most creditworthy 
entities, including large foreign firms such as Credit Suisse and Deutsche Bank.  As a result, many more hedge 
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funds now have relationships with more than one prime broker, and a group of fewer than ten prime brokers 
accounts for the vast majority of prime brokerage relationships.  Consequently, it appears that a far higher 
percentage of hedge funds with long track records have relationships with at least one leading prime broker 
than was the case prior to the Lehman bankruptcy, and such a relationship is less of a differentiating factor than 
it once was.

(b) Administrator
The principal task of the fund administrator is to calculate the net asset value of the fund and the accounts of 
the partners, at specified intervals, in order to create financial statements for the fund.  This generally entails 
reconciling statements from the fund’s counterparties, obtaining valuations of fund assets from various sources, 
and processing subscriptions and withdrawals.  These tasks may be highly complex for funds which trade actively, 
have many limited partners and frequent subscriptions and withdrawals, and hold significant amounts of difficult-
to-value securities.

In the wake of various frauds – particularly the Madoff fraud of 2008 – many investors have become increasingly 
reluctant to invest in funds that do not have consistent and well-documented valuation policies and do not 
employ a respected unaffiliated administrator or custodian to produce net asset values.

220 firms are reported as the administrator by one or more funds in our dataset.  Slightly under half of the funds, 
however, use one of a group of 25 administrators.  Approximately a third of the population either do not report 
an administrator or report that they are self-administered. 

(c) Auditor
The auditor’s principal role is to review the fund’s accounting practices and financial statements.  The auditor 
will also do tax preparation work.  Among the key accounting practices are the fund’s valuation methodology.  
Typically, it will be straightforward for the administrator to price liquid securities, or securities priced in accordance 
with standard models.  For other types of assets, however, the auditor may critique a set of “agreed upon 
procedures” developed by the investment manager.

As with administrators, investors have placed increasing emphasis on a fund’s having a well-known, respected 
auditor, particularly in the wake of the Madoff scandal, where the auditor was a reportedly a one-man operation 
located in a strip mall.  The wind-down of Arthur Andersen following its conviction for obstruction of justice in 
connection with the Enron affair has also motivated auditors to reduce reputational and business risk by taking 
steps to improve the quality of their procedures and clientele.

Almost 60% of the funds in our data set report an auditor that is either one of the “Big Four” accounting firms 
(Deloitte & Touche, Ernst & Young, KPMG and Pricewaterhouse Coopers) or Rothstein Kass, a firm with a very 
large funds practice. 

(d) Legal counsel
Typically, a fund will retain legal counsel to prepare and update offering documentation, opine on certain 
regulatory and compliance matters and  assist in the negotiation of agreements with counterparties (e.g., credit 
support agreements in connection with swaps transactions).  Often multiple law firms will be required when, for 
example, a hedge fund has feeder funds with different domiciles, e.g., an “onshore” feeder fund in the United 
States and an “offshore” feeder fund in the Cayman Islands, Bermuda or other such jurisdiction.
It would be very difficult for a fund to come into existence without the use of a law firm, but many funds do not 
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choose to report them to databases.  Additionally, we have differentiated between “offshore” legal advisors, 
who assist the fund in a narrow way in selected jurisdictions in which a few firms generally have an oligopoly, and 
the “onshore” law firms that are more easily differentiable by their client lists.

Funds use a broad variety of law firms, ranging from large New York and London firms, smaller firms with large 
funds practices (the two funds with the largest reported numbers of clients in our data set, Seward & Kissel and 
Schulte, Roth & Zabel, fall into this category), major firms in regional cities and smaller boutiques.  The funds in our 
data set reported 315 law firms, including numerous “offshore” ones, and the market is relatively fragmented; the 
ten “onshore” firms with the largest numbers of clients account for less than a third of the funds in the data set, 
and more than half of the firms were reported as the legal adviser by two or fewer funds.

Fund Performance Data
We combined information from two databases, HFN (provided through Pertrac) and that of a large, well-known 
hedge fund consultant.  The two databases have substantial overlap but are very different.  HFN has a low 
subscription cost and comprises any funds that choose to report to it.  The consultant’s database is provided to 
clients in connection with its hedge fund research offering, and contains many funds on which its clients have 
requested research.  Accordingly, such funds are likely to have better past performance, having attracted the 
interest of the consultant’s clientele.  There is, however, substantial overlap between the two databases.

It would be impracticable to accumulate data for all defunct funds and attempt to determine who their key 
service providers were, and if these had changed over time, or to determine when and if extant funds had 
changed their key service providers in the past; we chose instead to assess key service provider data for funds 
extant as of December 31, 2010.  Although this necessarily introduces survivorship bias, we limited our dataset 
to funds that had reported at least five full years of monthly returns to one or both of these databases through 
December 2010 and had therefore all “survived” the period.  We collected the monthly performance data 
for this period, as well as for the previous five years for those funds that had reported it.  In order to eliminate 
duplicates and separate classes of the same fund, we used only one of any pair of funds with monthly return 
correlations exceeding 0.95.  The resulting dataset comprised 1,972 funds with five years of data and a subset of 
716 funds with ten-year data.  

Generally, where there was overlap, we used the consultant’s data, although we did not find examples of 
significant differences in the returns data provided by HFN and the consultant for the same fund.  Each database 
enables funds to report their prime brokers, auditors, administrators and legal advisors; we collected this data as 
well.

The data relating to KSPs was collected in the early months of 2011 and therefore reflects the service providers 
that the funds were reporting at that time.  It cannot be determined from the databases if a fund has added or 
changed KSPs in the past.  As noted previously, various funds added prime brokers in the wake of the financial 
crisis of 2008 – 2009; similarly, under pressure from investors, some formerly self-administered funds have hired 
third-party administrators or changed their auditors to better-known firms.  Addition of a prime broker is relatively 
straightforward, but replacing one of the other types of KSP entails time, effort and expense, and it seems 
reasonable to assume that a relatively small percentage of the funds in the dataset have chosen to do this.

Methodology and Results
We calculated annualized returns and annualized standard deviations of the monthly reported returns over 
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the five-year and ten-year (where available) periods for all the funds in the dataset.  We annualized the 30-day 
Treasury total returns over these periods to calculate the Sharpe and Sortino ratios for each fund during the 
periods.  The returns for the full dataset were as follows:

These results compare favorably with those of the HFRX Global Hedge Fund Index for the same periods, although 
survivorship bias is clearly relevant here:
This is to be expected, given that the dataset comprises only funds that have reported results continuously for five 
or ten years, and therefore have performed well enough to remain in business.  Funds that were casualties of the 
recent financial crisis and stopped reporting performance were excluded by construction from the dataset, but 
poor performance late in their lives may be reflected in the HFRX index.  Additionally, the HFRX is asset-weighted 
by strategy clusters, rebalanced quarterly, and only uses returns from funds with at least a two-year track record 
and $50 million in assets under management, further limiting its comparability to the dataset.
It is worth noting that the distributions of the performance and annualized standard deviation of the funds in our 
dataset showed substantial skewness over both time periods.  Specifically, there were relatively numerous outliers 
with very high performance and low volatility (particularly downside volatility).  This is to be expected, given that 
funds with very low performance and/or high volatility would not have been expected to have survived for the 
five or ten years necessary for them to be incorporated into our dataset.  

Furthermore, the Sharpe and Sortino ratios, as measures of risk-adjusted performance, are calculated by dividing 
annualized performance in excess of the risk-free return by annualized volatility or annualized downside deviation, 
respectively.  Accordingly, the distributions of the Sharpe and Sortino ratios of the funds in the dataset are even 
more skewed than the distributions of performance and volatility, since they represent the quotients of samples 
with “fat tails” of high-performing funds and funds with low volatility.

As a next step, we developed lists of “preferred” KSPs, defined as follows:*

(a) Prime brokers:  the top nine by numbers of reported relationships, accounting for more than 85% of the 
prime brokerage relationships reported in the dataset.
(b) Administrators:   the top 25 by numbers of reported relationships, accounting for 930 (or just under 50%) 
of the funds in the dataset.

* A full list of the preferred Key Service Providers used in this study are available from the author.
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from investors, some formerly self-administered funds have hired third-party administrators or 
changed their auditors to better-known firms. Addition of a prime broker is relatively 
straightforward, but replacing one of the other types of KSP entails time, effort and expense, and it 
seems reasonable to assume that a relatively small percentage of the funds in the dataset have chosen 
to do this.

Methodology and Results

We calculated annualized returns and annualized standard deviations of the monthly reported returns 
over the five-year and ten-year (where available) periods for all the funds in the dataset. We 
annualized the 30-day Treasury total returns over these periods to calculate the Sharpe and Sortino 
ratios for each fund during the periods. The returns for the full dataset were as follows:

Exhibit 1:  Summary Statistics – All Funds
Time Period Annual 

Return 
Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

Number 
of 

Funds 
2006 – 2010  8.05% 14.99% 0.52 1.31 1,972 
2001 – 2010 9.50% 14.29% 0.62 1.16 716 

These results compare favorably with those of the HFRX Global Hedge Fund Index for the same 
periods, although survivorship bias is clearly relevant here:

Exhibit 2:  Summary Statistics – HFRX Global Hedge Fund Index
Time Period Annual 

Return 
Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

2006 – 2010  0.84% 7.51% (0.19) (0.23) 
2001 – 2010 3.56% 5.86% 0.22 0.27 

This is to be expected, given that the dataset comprises only funds that have reported results 
continuously for five or ten years, and therefore have performed well enough to remain in business.  
Funds that were casualties of the recent financial crisis and stopped reporting performance were 
excluded by construction from the dataset, but poor performance late in their lives may be reflected 
in the HFRX index.  Additionally, the HFRX is asset-weighted by strategy clusters, rebalanced 
quarterly, and only uses returns from funds with at least a two-year track record and $50 million in 
assets under management, further limiting its comparability to the dataset.

It is worth noting that the distributions of the performance and annualized standard deviation of the 
funds in our dataset showed substantial skewness over both time periods.  Specifically, there were 
relatively numerous outliers with very high performance and low volatility (particularly downside 
volatility).  This is to be expected, given that funds with very low performance and/or high volatility 
would not have been expected to have survived for the five or ten years necessary for them to be 
incorporated into our dataset.

Furthermore, the Sharpe and Sortino ratios, as measures of risk-adjusted performance, are calculated 
by dividing annualized performance in excess of the risk-free return by annualized volatility or 
annualized downside deviation, respectively.  Accordingly, the distributions of the Sharpe and 
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seems reasonable to assume that a relatively small percentage of the funds in the dataset have chosen 
to do this.

Methodology and Results

We calculated annualized returns and annualized standard deviations of the monthly reported returns 
over the five-year and ten-year (where available) periods for all the funds in the dataset. We 
annualized the 30-day Treasury total returns over these periods to calculate the Sharpe and Sortino 
ratios for each fund during the periods. The returns for the full dataset were as follows:
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2006 – 2010  8.05% 14.99% 0.52 1.31 1,972 
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These results compare favorably with those of the HFRX Global Hedge Fund Index for the same 
periods, although survivorship bias is clearly relevant here:

Exhibit 2:  Summary Statistics – HFRX Global Hedge Fund Index
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Sharpe 
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Sortino 
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2006 – 2010  0.84% 7.51% (0.19) (0.23) 
2001 – 2010 3.56% 5.86% 0.22 0.27 

This is to be expected, given that the dataset comprises only funds that have reported results 
continuously for five or ten years, and therefore have performed well enough to remain in business.  
Funds that were casualties of the recent financial crisis and stopped reporting performance were 
excluded by construction from the dataset, but poor performance late in their lives may be reflected 
in the HFRX index.  Additionally, the HFRX is asset-weighted by strategy clusters, rebalanced 
quarterly, and only uses returns from funds with at least a two-year track record and $50 million in 
assets under management, further limiting its comparability to the dataset.

It is worth noting that the distributions of the performance and annualized standard deviation of the 
funds in our dataset showed substantial skewness over both time periods.  Specifically, there were 
relatively numerous outliers with very high performance and low volatility (particularly downside 
volatility).  This is to be expected, given that funds with very low performance and/or high volatility 
would not have been expected to have survived for the five or ten years necessary for them to be 
incorporated into our dataset.

Furthermore, the Sharpe and Sortino ratios, as measures of risk-adjusted performance, are calculated 
by dividing annualized performance in excess of the risk-free return by annualized volatility or 
annualized downside deviation, respectively.  Accordingly, the distributions of the Sharpe and 

CAIA Member Contribution

 The Wisdom of the Right Crowd                                       Alternative Investment Analyst Review
57



(c) Auditors:  the “Big 4” auditors plus Rothstein Kass, representing 1,165 funds, or just under 60% of the funds 
in the dataset.
(d) Legal counsel:  the top 12 “onshore” firms by numbers of reported relationships, representing 624 (or just 
under a third) of the funds in the dataset, but approximately half of the funds that reported an “onshore” law 
firm.

We compared the reported performance of funds with a preferred KSP in each category against the reported 
performance of the dataset as a whole.  We found that, on average, funds that reported a preferred KSP also 
reported superior risk-adjusted performance relative to that of the full dataset (and, often, superior absolute 
performance as well).

Over the five-year period, the clearest indicator of superior reported performance seems to be the reported 
use of a preferred administrator, and in the ten-year period, the reported use of a preferred administrator and 
legal counsel.  There are at least two possible explanations for this:  (i) the relatively high market share of the 
preferred prime brokers and auditors, which causes their clientele’s performance to approximate the mean 
more closely; and (ii) the possibility that the use of a top-tier administrator and legal counsel is an indicator of 
superior operational processes and a reduced likelihood of material misstatements of net asset value that could 
lead to fluctuations in valuation and increases in volatility.

We then considered whether the reporting of multiple preferred KSPs might have an additive effect on 
performance or, conversely, whether failure to report service providers, or reporting multiple non-preferred KSPs, 
could be linked to inferior performance:

6

Sortino ratios of the funds in the dataset are even more skewed than the distributions of performance 
and volatility, since they represent the quotients of samples with “fat tails” of high-performing funds 
and funds with low volatility.

As a next step, we developed lists of “preferred” KSPs, defined as follows and listed in the appendix 
to this paper:

(a) Prime brokers:  the top nine by numbers of reported relationships, accounting for more than 85% 
of the prime brokerage relationships reported in the dataset.

(b) Administrators:  the top 25 by numbers of reported relationships, accounting for 930 (or just 
under 50%) of the funds in the dataset.

(c) Auditors: the “Big 4” auditors plus Rothstein Kass, representing 1,165 funds, or just under 60%
of the funds in the dataset.

(d) Legal counsel:  the top 12 “onshore” firms by numbers of reported relationships, representing 
624 (or just under a third) of the funds in the dataset, but approximately half of the funds that 
reported an “onshore” law firm.

We compared the reported performance of funds with a preferred KSP in each category against the 
reported performance of the dataset as a whole.  We found that, on average, funds that reported a 
preferred KSP also reported superior risk-adjusted performance relative to that of the full dataset
(and, often, superior absolute performance as well).

.Exhibit 3:  Five-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Annual 
Return 

Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

Number of 
Funds 

Prime Broker 8.29% 13.67% 0.55 1.09 1,058 
Administrator 8.61% 13.56% 0.59 1.27 930 
Auditor 8.19% 14.19% 0.55 1.14 1,165 
Legal Counsel 8.39% 13.85% 0.59 1.16 624 
Full Dataset: 8.05% 14.99% 0.52 1.31 1,972 

               Exhibit 4:  Ten-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Annual 
Return 

Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

Number of 
Funds 

Prime Broker 9.40% 12.82% 0.67 1.19 398 
Administrator 9.91% 12.95% 0.70 1.29 337 
Auditor 9.90% 13.33% 0.69 1.27 414 
Legal Counsel 9.73% 12.50% 0.73 1.37 241 
Full Dataset: 9.50% 14.29% 0.62 1.16 716 

Over the five-year period, the clearest indicator of superior reported performance seems to be the 
reported use of a preferred administrator, and in the ten-year period, the reported use of a preferred 
administrator and legal counsel.  There are at least two possible explanations for this:  (i) the 
relatively high market share of the preferred prime brokers and auditors, which causes their 
clientele’s performance to approximate the mean more closely; and (ii) the possibility that the use of 
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It can be seen that during both periods the annualized absolute performance of the group reporting four 
preferred KSPs significantly exceeded that of the dataset as a whole (by 41 and 33 basis points respectively in 
the five- and ten-year performance groupings).  Additionally, annualized volatility was considerably lower (by 
251 and 277 basis points respectively).  The combination results in significantly higher risk-adjusted returns.

The groups that report at least two preferred KSPs and do not report any non-preferred ones produced almost as 
high risk-adjusted returns in both time periods.  They are followed, again in both time periods, by the groups that 
report at least one KSP, preferred or otherwise.

In the five-year period, the groups that reported non-preferred KSPs had lower absolute and risk-adjusted returns 
than the dataset as a whole.  In the ten-year period, however, funds that reported one or more non-preferred 
KSPs had absolute performance broadly in line with the dataset, but higher volatility that brought their risk-
adjusted performance in aggregate generally below that of the peer group.
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a top-tier administrator and legal counsel is an indicator of superior operational processes and a 
reduced likelihood of material misstatements of net asset value that could lead to fluctuations in 
valuation and increases in volatility.

We then considered whether the reporting of multiple preferred KSPs might have an additive effect 
on performance or, conversely, whether failure to report service providers, or reporting multiple non-
preferred KSPs, could be linked to inferior performance:

Exhibit 5:  Five-Year Performance and Reporting of KSPs
Fund Reports: Annual 

Return 
Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

Number 
of Funds 

(A) 4 Preferred KSPs 8.46% 12.48% 0.64 1.30 330 
 

(B) ≥2 Preferred KSPs; No Non-Preferred 8.76% 13.34% 0.63 1.35 523 
 

(C)  ≥1 KSP 8.79% 13.77% 0.62 1.33 615 
 

(D)  ≥1 Non-Preferred KSP 7.74% 15.54% 0.48 1.36 1,004 
 

(E)  >1 Non-Preferred KSP 7.84% 15.82% 0.48 2.20 321 
 

(F) No KSPs 7.64% 15.52% 0.47 1.12 353 
 

 Full Dataset: 8.05% 14.99% 0.52 1.31 1,972 

Exhibit 6:  Ten-Year Performance and Reporting of KSPs
Fund Reports: Annual 

Return 
Annualized 
Standard 
Deviation 

Sharpe 
Ratio 

Sortino 
Ratio 

Number 
of Funds 

(A) 4 Preferred KSPs 9.83% 11.52% 0.79 1.39 119 
 

(B) ≥2 Preferred KSPs; No Non-Preferred 9.94% 12.38% 0.74 1.31 179 
 

(C)  ≥1 KSP 10.16% 12.82% 0.72 1.27 215 
 

(D)  ≥1 Non-Preferred KSP 9.27% 14.58% 0.59 1.14 386 
 

(E)  >1 Non-Preferred KSP 10.06% 14.92% 0.63 1.27 122 
 

(F) No KSPs 9.07% 16.04% 0.51 1.04 115 
 

 Full Dataset: 9.50% 14.29% 0.62 1.16 716 

It can be seen that during both periods the annualized absolute performance of the group reporting 
four preferred KSPs significantly exceeded that of the dataset as a whole (by 41 and 33 basis points 
respectively in the five- and ten-year performance groupings).  Additionally, annualized volatility 
was considerably lower (by 251 and 277 basis points respectively). The combination results in 
significantly higher risk-adjusted returns.
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A possible explanation for this difference could be greater pressure in the past five years for funds to use premium 
KSPs, leading to increased selectivity on the part of the KSPs with respect to the clients they are willing to accept.  
Older funds may have had less pressure to use a name-brand lawyer, auditor or administrator when they were 
formed, and, if they have survived ten years, may not feel compelled to change their KSPs at this stage.

It seems clear that funds which do not report KSPs do significantly worse than their peer group.  Within the five-
year period, funds that failed to report any KSPs underperformed the full dataset by 41 basis points per annum 
and reported 53 basis points additional annualized volatility.  For the ten-year period, the group underperformed 
the full dataset by 43 basis points annually and exhibited 175 basis points additional annualized volatility.

It may be that failure to report KSPs is a sign of loose internal processes that give rise to lower returns and higher 
volatility.  It is also possible that funds that do not report KSPs prefer not to publicize the fact that they use less well-
known vendors – or that they do not use any at all, which could itself be a sign of internal problems.

To test the robustness of these conclusions, we performed two-tailed hypothesis tests at the .05 significance level 
on the distributions of the Sharpe ratios of the various samples relative to those of the overall population, and also 
calculated the relevant p-values.  The results were as follows:
For the five-year period, the statistical significance of the benefit of reporting a preferred administrator and 
legal counsel could be asserted with a high degree of confidence; for the ten-year period, this applied to all 
categories of KSP (albeit somewhat less for prime brokers).

Additionally, as can be seen in the following two tables, the conclusion that reporting multiple key service 
providers (particularly preferred ones) is a marker of outperformance can be asserted with a high degree of 
confidence for both the five- and ten-year periods:

8

The groups that report at least two preferred KSPs and do not report any non-preferred ones 
produced almost as high risk-adjusted returns in both time periods.  They are followed, again in both 
time periods, by the groups that report at least one KSP, preferred or otherwise.

In the five-year period, the groups that reported non-preferred KSPs had lower absolute and risk-
adjusted returns than the dataset as a whole. In the ten-year period, however, funds that reported one 
or more non-preferred KSPs had absolute performance broadly in line with the dataset, but higher 
volatility that brought their risk-adjusted performance in aggregate generally below that of the peer 
group.

A possible explanation for this difference could be greater pressure in the past five years for funds to 
use premium KSPs, leading to increased selectivity on the part of the KSPs with respect to the 
clients they are willing to accept.  Older funds may have had less pressure to use a name-brand 
lawyer, auditor or administrator when they were formed, and, if they have survived ten years, may 
not feel compelled to change their KSPs at this stage.

It seems clear that funds which do not report KSPs do significantly worse than their peer group.
Within the five-year period, funds that failed to report any KSPs underperformed the full dataset by 
41 basis points per annum and reported 53 basis points additional annualized volatility.  For the ten-
year period, the group underperformed the full dataset by 43 basis points annually and exhibited 175
basis points additional annualized volatility.

It may be that failure to report KSPs is a sign of loose internal processes that give rise to lower 
returns and higher volatility.  It is also possible that funds that do not report KSPs prefer not to 
publicize the fact that they use less well-known vendors – or that they do not use any at all, which 
could itself be a sign of internal problems.

To test the robustness of these conclusions, we performed two-tailed hypothesis tests at the .05 
significance level on the distributions of the Sharpe ratios of the various samples relative to those of 
the overall population, and also calculated the relevant p-values.  The results were as follows:
.
Exhib it 7:  Five-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Sharpe Ratio T-Statistic P-Value Number of Funds 

Prime Broker 0.55 1.66 .0964 1,058 
Administrator 0.59 3.21 .0014 930 
Auditor 0.55 1.32 .1872 1,165 
Legal Counsel 0.59 2.51 .0123 624 
Full Dataset: 0.52   1,972 

Exhibit 8:  Ten-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Sharpe Ratio T-Statistic P-Value Number of Funds 

Prime Broker 0.67 2.18 .0301 398 
Administrator 0.70 2.87 .0044 337 
Auditor 0.69 2.76 .0060 414 
Legal Counsel 0.73 3.00 .0030 241 
Full Dataset: 0.62   716 
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Conclusions
Reporting the use of preferred KSPs appears to be a marker of outperformance over historic five- and ten-year 
time horizons among funds which have reported complete track records for these periods to at least one of 
two databases used in this study.  Of the four types of KSPs, prime brokers and auditors appear to have de 
facto oligopolies, while administrators and legal counsel are more fragmented.  In the cases of prime brokers 
and auditors, the members of the oligopoly were designated as the preferred providers, while in the cases of 
administrators and legal counsel, the largest firms, used by approximately half the dataset in aggregate, were 
designated as the preferred providers.

It cannot be determined from the databases whether or not a fund’s KSPs have changed over time, but for 
all categories of KSP, funds using the preferred providers had risk-adjusted returns significantly superior to those 
of the dataset as a whole, in both the five- and ten-year periods.  The greatest outperformance was shown by 
funds using preferred administrators and legal counsel.
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For the five-year period, the statistical significance of the benefit of reporting a preferred 
administrator and legal counsel could be asserted with a high degree of confidence; for the ten-year 
period, this applied to all categories of KSP (albeit somewhat less for prime brokers).

Additionally, as can be seen in the following two tables, the conclusion that reporting multiple key 
service providers (particularly preferred ones) is a marker of outperformance can be asserted with a 
high degree of confidence for both the five- and ten-year periods:

Exhibit 9:  Five-Year Performance and Reporting of KSPs
Fund Reports: Sharpe 

Ratio 
T-

Statistic 
P-Value Number 

of Funds 
(A) 4 Preferred KSPs 0.64 3.32 .0010 330 

 
(B) ≥2 Preferred KSPs; No Non-Preferred 0.63 3.55 .0004 523 

 
(C)  ≥1 KSP 0.62 3.41 .0007 615 

 
(D)  ≥1 Non-Preferred KSP 0.48 -1.80 .0729 1,004 

 
(E)  >1 Non-Preferred KSP 0.48 -0.95 .3451 321 

 
(F) No KSPs 0.47 -1.50 .1338 353 

 
 Full Dataset: 0.52   1,972 

Exhibit 10:  Ten-Year Performance and Reporting of KSPs
Fund Reports: Sharpe 

Ratio 
T-

Statistic 
P-Value Number 

of Funds 
(A) 4 Preferred KSPs 0.79 3.72 .0003 119 

 
(B) ≥2 Preferred KSPs; No Non-Preferred 0.74 2.95 .0036 179 

 
(C)  ≥1 KSP 0.72 2.80 .0055 215 

 
(D)  ≥1 Non-Preferred KSP 0.59 -0.88 .3814 386 

 
(E)  >1 Non-Preferred KSP 0.63 0.34 .7362 122 

 
(F) No KSPs 0.51 -2.15 .0333 115 

 
 Full Dataset: 0.62   716 
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The groups that report at least two preferred KSPs and do not report any non-preferred ones 
produced almost as high risk-adjusted returns in both time periods.  They are followed, again in both 
time periods, by the groups that report at least one KSP, preferred or otherwise.

In the five-year period, the groups that reported non-preferred KSPs had lower absolute and risk-
adjusted returns than the dataset as a whole. In the ten-year period, however, funds that reported one 
or more non-preferred KSPs had absolute performance broadly in line with the dataset, but higher 
volatility that brought their risk-adjusted performance in aggregate generally below that of the peer 
group.

A possible explanation for this difference could be greater pressure in the past five years for funds to 
use premium KSPs, leading to increased selectivity on the part of the KSPs with respect to the 
clients they are willing to accept.  Older funds may have had less pressure to use a name-brand 
lawyer, auditor or administrator when they were formed, and, if they have survived ten years, may 
not feel compelled to change their KSPs at this stage.

It seems clear that funds which do not report KSPs do significantly worse than their peer group.
Within the five-year period, funds that failed to report any KSPs underperformed the full dataset by 
41 basis points per annum and reported 53 basis points additional annualized volatility.  For the ten-
year period, the group underperformed the full dataset by 43 basis points annually and exhibited 175
basis points additional annualized volatility.

It may be that failure to report KSPs is a sign of loose internal processes that give rise to lower 
returns and higher volatility.  It is also possible that funds that do not report KSPs prefer not to 
publicize the fact that they use less well-known vendors – or that they do not use any at all, which 
could itself be a sign of internal problems.

To test the robustness of these conclusions, we performed two-tailed hypothesis tests at the .05 
significance level on the distributions of the Sharpe ratios of the various samples relative to those of 
the overall population, and also calculated the relevant p-values.  The results were as follows:
.
Exhib it 7:  Five-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Sharpe Ratio T-Statistic P-Value Number of Funds 

Prime Broker 0.55 1.66 .0964 1,058 
Administrator 0.59 3.21 .0014 930 
Auditor 0.55 1.32 .1872 1,165 
Legal Counsel 0.59 2.51 .0123 624 
Full Dataset: 0.52   1,972 

Exhibit 8:  Ten-Year Performance of Funds Reporting a Preferred KSP
Preferred KSP 
Reported 

Sharpe Ratio T-Statistic P-Value Number of Funds 

Prime Broker 0.67 2.18 .0301 398 
Administrator 0.70 2.87 .0044 337 
Auditor 0.69 2.76 .0060 414 
Legal Counsel 0.73 3.00 .0030 241 
Full Dataset: 0.62   716 
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Funds reporting a complete set of preferred KSPs outperformed those with some but not all preferred KSPs.  Funds 
reporting non-preferred KSPs tended to underperform the dataset, and the greatest underperformance was 
shown by funds that did not report KSPs, which may indicate the inadequacy of the KSPs used by these funds or 
that these funds do not use KSPs, which could in turn be an indicator of underperformance.

It can be conjectured that the most popular KSPs, which have the luxury of being more selective in the clients 
they accept, may choose to work only with those clients they deem to have the greatest chance of success, 
whether by virtue of the pedigree and track record of the principals, anticipated ability to raise assets or other 
factors.  The KSPs used by the fund may in turn have a signaling effect for other vendors, counterparties and 
investors, which may itself increase the fund’s prospects for outperformance.  This, if true, would be an example 
of successful collective due diligence by experienced market participants:  the wisdom of a crowd, in this case, 
the crowd best placed to predict a fund’s likelihood of superior performance.  The views of Groucho Marx 
notwithstanding, if you are a hedge fund manager, it may be a good idea to belong to this club if they will have 
you as a member.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at jcrystal@rockco.com
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Closed end fund (CEF) shares 
usually trade at a discount and less frequently 
for a premium to their NAVs (net asset values, 
the total value of all the fund’s assets divided 
by its outstanding shares). While much has 
been written on why they typically trade for 
a discount, no consensus explanation has yet 
emerged. 

Literature Review
Many researchers have attempted to explain 
the so called closed end puzzle - why closed 
end fund shares typically sell at below their 
net asset value (NAV). Dimson and Minio-
Paluello (2002) explored whether the fund’s 
discount results from overestimated or biased 
NAVs. Malkiel (1977) and other researchers 
have noted that the dead weight loss of 
management fees and expenses could 
account for the discount. Similarly, agency 
costs could help explain the discount in cases 
where management charges unjustifiably 
high fees. Tax timing represents another 
possibility (Seyhun and Skinner (1994)). 
Also explored is the relationship between 
managerial stock ownership and the fund’s 
discount or premium – the greater the stock 
ownership, the greater is the likely discount 
(Barone-Adesi and Kim (1999), Barclay (1993), 
Dimson and Minio-Paluello (2002), Richard 
and Wiggins (2000) and Malkiel (1995)). The 
impact of the listing exchange has even 
been considered. Funds traded on the New 
York Stock Exchange tend to show a higher 
persistence of strong NAV and market price 
performance (Bers and Madura (2000)). 

Additionally, researchers have found that 
closed-end fund premiums (discounts) 
forecast higher (lower) future NAVs ((Chay 
and Trzcinka (1999) and Thompson (1978))).

Many researchers contend that investor 
sentiment is a major cause of CEF discounts. 
Researchers also consider how domestic 
versus international investor sentiment may 
impact fund premium/discounts. Some 
studies find that the existence of “noise” 
traders helps explain why many CEFs trade 
at a discount (Chen, Kan and Miller (1993), 
De Long and Shleifer (1992), Lee, Shlerfer 
and Thaler (1991), Simpson and Ramchander 
(2002), Gemmill and Thomas (2000), Garay 
(2000) and Richard and Wiggins (2000)).  

Some scholars have explored the mean-
reversion of the discount by utilizing co-
integration procedures, that examine bond 
and equity CEFs which “exhibit stationary 
time-series properties”. They find statistically 
significant error correction terms that quantify 
the speed of mean reversion. The results from 
this observation show that mean reversion 
is caused by changes in both the market 
price and NAV (Arora, Ju and Ou-Yang 
(2002), Gasbarro, Johnson and Zumwalt 
(2003), and Gasbarro and Zumwalt (2003)). 
Other studies explore efforts to exploit risk 
arbitrage as contributing to fund mispricing 
or the elimination thereof (Pontiff (1996) and 
Gemmill and Thomas (2000)).

Still other researchers have analyzed the 
relationship between CEF pricing, and liquidity 
and liquidity risk. Two main hypothesizes have 
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been tested: 1. that CEF discounts are related to liquidity differences between the CEF and its underlying portfolio, 
and 2. That CEF discounts are related to differences in liquidity risk between CEFs and their portfolios (Cherkes, 
Sagi and Stanton (2005) and Manzler (2005)). Another focus of research is how investors’ abilities to access and 
process relevant information about funds differ. Thus a fund’s discount/premium may depend significantly on 
the quality of private information (Grullon and Wang (2001)).

Several studies using weekly data found that funds with large discounts tend to generate abnormal returns going 
forward (Thompson (1978), Richards, Fraser and Groth (1980) and Anderson (1986)). A more recent study using 
daily data, found funds whose discounts had widened substantially would have been profitable to buy (Hughen, 
Mathew and Ragan (2005)). Several of these studies took account of transactions costs ((Cakici, Tessitore, and 
Usmen (2000)). One study looked at how those mutual funds which use stale prices to compute their NAVs have 
created potentially profitable trading opportunities (Boudoukh, Richardson, Subrahmanyam and Whitelaw 
(2002)). 

Who Cares Why CEF Trade at a Discount?
For our purposes, it does not really matter why closed end funds tend to trade at a discount. The material fact 
is that they do and those that do create opportunities for the nimble investor. Buying a portfolio at a discount 
from its market value sounds like an attractive proposition. And yet such situations do have a downside. The fact 
that closed end funds generally trade at a discount means not only that they will be bought at a discount but 
also that they will likely later be sold at a discount. So the discount is not a free lunch. Still in a variety of situations, 
buying at a discount from the NAV can be attractive. Let’s consider the possibilities. 

Large Discounts Tend to Narrow
As mentioned above, prior research has found that funds sporting a large discount from their NAV tend to see 
their discounts narrow. Thus one approach to investing in closed end funds would be to seek out otherwise 
attractive funds that sell at a large discount. If and when the discount narrows or even better turns to a premium, 
the fund may a candidate for a sale. The investor can then move on to another well run fund with a large 
discount

Closed End Funds Sometimes Convert to Open End
Closed end funds are potential targets for certain large investors who may buy a sufficient stake to influence the 
fund’s management. A typical objective is to cause the fund to convert to open end status. If successful, such 
a conversion will have the effect of eliminating the discount as the mutual fund will make a market in the shares 
at their NAV level. In other situations, the large investor may simply liquidate the fund’s portfolio and pay out the 
proceeds to the fund holders. 

Closed End Funds Sometimes Make Large Distributions
Like mutual funds, closed end funds are required to annually distribute the majority of their realized short and 
long term capital gains in the form of dividends. In particularly successful years, these dividends can amount to 
a substantial percentage of the fund’s value. These distributions are in par dollars even though the fund typically 
trades at a discount. As a result the fund owner may receive a significant distribution and still own the fund shares 
with a discount that has not changed much from its pre-distribution level. 

Closed End Funds Sometimes Self-Tender for their Shares
Rather than convert to an open end status, closed end funds may seek to narrow their discount by offering to 
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buy in a pre-specified fraction of the outstanding shares. Generally the tender is at a price close to the fund’s 
NAV. For example a fund trading at a 10% discount might self-tender for 10% of the outstanding shares at 98% 
of the NAV. This offer provides an attractive opportunity for the fund holder. Note that since by no means will all 
fund holders tender, the actual percentage of tendered stock accepted is almost certain to be above the offer 
amount. That is, if only half of those holding shares tender, a 10% tender will result in an acceptance rate of 20%. 
That means that the investor has sold one fifth of his or her shares at 98% of the NAV when the market is only 90% 
of the NAV. One option is simply to tender and thereby exit a part of the position at a better price than was here 
to fore available. An investor who wants to maintain his or her position, can simply go back into the market and 
buy back the shares at the market price which will generally still be trading at a significant discount. Some funds 
even have a policy of self-tendering on a regular basis. Accordingly, the nimble investor can repeat the process 
each time the fund announces a tender. 

The above described strategy of tendering and then restoring one’s position in the immediate after market will 
generally work as desired. That is, the investor will generally be able to tender at a higher price and replace 
the sold shares at a lower price. On occasion, however, the stock will move up before the investor is able to 
restore their position. This complication arises because the investor must commit to the tender before they have 
complete information. For example, the tender offer may provide that the last day to tender is on day X and the 
purchase price is to be determined by the NAV on day X + 5 followed by an actual purchase on day X + 10. The 
investor won’t know until day X + 5 how many of his or her shares are to be purchased and at what price and 
won’t have the funds available for the repurchase until day X + 10. Over that time period the stock may have 
moved up such that even though the stock still trades at a discount, the new price is above the level at which it 
was tendered. While there is a risk of an adverse movement in the stock price, the opposite price move is about 
equally likely. That is, the stock could move down before the repurchase can occur, further improving the return 
to the investor. 

Conclusion
While closed end funds are not an investment panacea, they do sometimes offer attractive opportunities 
to the nimble investor. One should begin by identifying funds that are attractive on their own fundamental 
terms. For example, an investor who seeks exposure to emerging markets could search among the emerging 
market closed end funds for well managed funds having relatively low expense ratios, low management fees 
and superior track records. From this set of funds the investor can select one or more which are trading at a 
substantial discount. Over time the discount may narrow, the fund may self-tender, the fund may make some 
large distributions and it may even convert to open end status. By no means will every fund do one or more of 
these things. But a diversified portfolio of such funds is very likely to have at least some funds that do some of 
these things which add to their returns.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at branchb@isenberg.umass.edu

   What We Like About Closed-End Funds                      Alternative Investment Analyst Review
67

Research Review Research Review



References

Anderson, S. C., 1986, “Closed-end funds versus market 
efficiency,” Journal of Portfolio Management, 13 (1), 
50-55.

Anderson, S. C., B. J. Coleman and J. A. Born, 2001, 
“A closer look at trading strategies for U.S.equity 
closed-end investment companies,” Financial Services 
Review, 10 (1-4), 237-248.

Arora, N., N. Ju, and H. Ou-Yang, 2002, “Closed-End 
Funds: A Dynamic Model of Premiums and Discounts,” 
working paper.
Barclay, M. J., and T. Hendershott, 2004, “Liquidity 
Externalities and Adverse Selection: Evidence from 
Trading after Hours,” The Journal of Finance , 59 (2), 
681-710.

Barclay, M. J., and T. Hendershott, 2003, “Price 
Discovery and Trading after Hours,” Review of Financial 
Studies , 16 (4), 1041-1073.

Barclay, M.J., C.G. Holderness and J. Pontiff, 1993, 
“Private Benefits from Block Ownership and Discounts 
on Closed-End Funds,” Journal of Financial Economics 
33 (3), 263-291.

Barone-Adesi, G. and Y. Kim, 2002, “Incomplete 
Information and the Closed-End Fund Discount,” 
9th Symposium on Finance, Banking, and Insurance, 
University Karlsruhe (TH), Germany.

Ben Branch, Aixin Ma and Jill Sawyer, “Closed-End 
Fund Performance on a Daily Basis: The Discovery of a 
New Anomaly.” Working paper, 2008.

Bers M. and J. Madura, 2000, “The Performance 
Persistence of Closed-End Funds,” The Financial Review 
35 (3), 33-52.

Boudoukh, J., M. Richardson, M. Subrahmanyam, and 
R. F. Whitelaw, 2002, “Stale Prices and Strategies for 
Trading Mutual Funds,” Financial Analysts Journal 58 
(4), 53-71.

Cakici, N., Tessitore, A., and Usmen, N., 2000, “Closed-
end equity funds: Betting on discountsand premiums,” 
Journal of Investing, 9 (4), 83-92.

Chan, K., M. Chockalingam and K.W.L. Lai, 2000, 
“Overnight information and intraday trading behavior: 
evidence from NYSE cross-listed stocks and their local 
market information,” Journal of Multinational Financial 
Management 10 (3-4), 495-509.

Chay, J., and C. Trzcinka, 1999, “Managerial 
Performance and the Cross-Sectional Pricing of 
Closed-End Funds,” Journal of Financial Economics 52, 
379-408.

Chen, N.F., R. Kan and M. Miller, 1993, “Are the Discounts 
on Closed-End Funds A Sentiment Index?” The Journal 
of Finance 48 (2), 795-800.

Cherkes, M., J. Sagi and R. Stanton, 2005, “Liquidity and 
Closed-End Funds,” Working paper.

De Long, J. and A. Shleifer, 1992, “Closed-End Fund 
Discounts,” Journal of Portfolio Management 18 (2), 46-
53.

Dimson, E. and C. Minio-Paluello, 2002, “The Closed-
End Fund Discount,” SSRN Working Paper.

Garay, U., 2000, “The Closed-End Domestic Fund and 
Closed-End Country Fund Discount Puzzles: A Review 
of the Literature,” Working Paper.

Gasbarro, D. and J. Zumwalt, 2003, “Time-Varying 
Characteristics of Closed-End Fund Discounts,” FMA 
Conference Paper.

   Alternative Investment Analyst Review                     What We Like About Closed-End Funds
68

Gasbarro, D., R. Johnson and J. Zumwalt, 2003, 
“Evidence on the Mean-Reverting Tendencies of 
Closed-End Fund 
Discounts,” The Financial Review 38 (2), 273-291.

Gemmill, G. and D. Thomas, 2000, “Sentiment, Expenses 
and Arbitrage in Explaining the Discount on Closed-
End Funds,” Cass Business School Working Paper.

J. T. Greene and S. G. Watts, 1996, “Price Discovery 
on the NYSE and the NASDAQ: The case of Overnight 
Daytime News Releases,” Financial Management 
25(1), 19-42.

Grullon, G. and F. Wang, 2001, “Closed-End Fund 
Discounts with Informed Ownership Differential,” 
Journal of Financial Intermediation 10, 171–205.

Hugh, J. C., P. G. Mathew and K. P. Ragan, “A NAV 
a Day Keeps the Inefficiency Away? Fund Trading 
Strategies using Daily Net Asset Values,” Financial 
Services Review 14, 213-230.

Kalev, P. S., Liu, W.-M., Pham, P. K., and E. Jarnecic, 2004, 
“Public Information Arrival and Volatility of Intraday 
Stock Returns,” Journal of Banking and Finance , 28 (6), 
1441-1467.

Lee, C., A. Shlerfer and R. Thaler, 1991, “Investor 
Sentiment and the Closed-End Fund Puzzle,” The 
Journal of Finance XLVI (1), 75-109.

Malkiel, B., 1977, “The Valuation of Closed-End 
Investment Company Shares,” The Journal of Finance 
32 (3), 847-859.

Malkiel, B., 1995, “The Structure of Closed-End Fund 
Discounts Revisited,” Journal of Portfolio Management 
21 (4), 32-38.

Madhavan, A., and V. Panchapagesan, 2000, “Price 
Discovery in Auction Markets: A Look inside the Black 
Box,” Review of Financial Studies , 13 (3), 627-658.

Madhavan, A., and V. Panchapagesan, 2002, “The 
First Price of the Day,” Journal of Portfolio Management 
, 28, 101-111.

Manzler, D., 2005, “Liquidity, Liquidity Risk and the 
Closed-End Fund Discount,” SSRN Working Paper.
Pontiff, J., 1996, “Costly Arbitrage: Evidence from 
Closed-End Funds,” The Quarterly Journal of Economics 
111 (4), 1135-1151.

Richard, J. and J. Wiggins, 2000, “The Information 
Content of Closed-End Country Fund Discounts,” 
Financial Services Review 9, 171–181.

Richards, R. M., Fraser, D. R. & Groth, J. C., 1980, 
“Winning strategies for closed-end funds,” Journal of 
Portfolio Management, 7 (1), 50-55.
Roll, R., 1984, “A Simple Implicit Measure of the Effective 
Bid-Ask Spread in an Efficient Market,” Journal of 
Finance, 39, 1127–1139.

Seyhun, H. Nejat and D. Skinner, 1994, “How do Taxes 
Affect Investors’ Stock Market Realizations?” The 
Journal of Business 67 (2), 231-262.

Simpson, M., and S. Ramchander, 2002, “Is Differential 
Sentiment A Cause of Closed-End Country Fund 
Premia? An Empirical Examination of the Australian 
Case.” Applied Economics Letters 9, 615-619.

Taylor, N., 2007, “A Note on the Importance of 
Overnight Information in Risk Management Models,” 
Journal of Banking and Finance, 31 (1), 161-180.

Thompson, R., 1978, “The Information Content of 
Discounts and Premiums on Closed-End Fund Shares,” 
Journal of Financial Economics 6 (2-3), 151-186.
 

   What We Like About Closed-End Funds                      Alternative Investment Analyst Review
69

Research Review Research Review



“Dividend distributions and closed-end fund discounts.”
Theodore E. Daya, George Z. Lib, and Yexiao Xu
Journal of Financial Economics
100(3). pp. 579–593. June 2011.
Abstract
Empirical support for the hypothesis that closed-end 
fund discounts are related to overhanging tax liabilities 
has been mixed. We introduce a new approach to 
testing this hypothesis by examining changes in discount 
levels following distributions of dividends and capital 
gains. Since distributions reduce future shareholder 
tax liabilities, the tax liability hypothesis implies that 

closed-end fund discounts should decline following 
distributions. Focusing on changes in discounts isolates 
this tax effect by eliminating the impact of other 
fund-specific factors on discount levels. Our results 
support the tax liability hypothesis, showing that short-
run fluctuations in discounts are directly affected by 
taxable distributions.
(http://papers.ssrn.com/sol3/papers.cfm?abstract_
id=970385)

   Alternative Investment Analyst Review                     What We Like About Closed-End Funds
70

Further Readings on Closed End 
Funds

“Performance persistence of closed-end funds.”
Elyas Elyasiani and Jingyi Jia
Review of Quantitative Finance and Accounting 
37(3). pp. 381-408. 2011.
Abstract 
Studies of performance persistence of closed-
end funds (CEFs) use two measures of persistence; 
autocorrelation and rank correlation of performance. 
The autocorrelation measure offers limited information 
because it cannot separate persistence relative to 
the market and to the industry. The rank correlation 
measure is generally applied to two periods, 
disregarding multi-period persistence. We investigate 
performance persistence of CEFs in terms of both 
market price return and net asset value return using 
contingency tables and multiple regression models. 
Jensen’s alpha and the Sharpe ratio are used as 
measures of risk-adjusted performance. We test three 
hypotheses: (i) CEFs performing better than the industry 
median will do so persistently, (ii) CEFs outperform the 

market persistently; and (iii) performance persistence 
can be partly explained by dividend yield. The findings 
are fivefold. First, the number of persistent years 
varies with the models used to calculate risk-adjusted 
performance. Second, with 4-index unconditional 
beta fixed variance model, CEFs persistently beat their 
industry for six out of 10 years in terms of both market 
price return and net asset value return. Third, with a 
4-index unconditional beta fixed variance model, we 
find performance persistence relative to market for 6 
and 7 years, out of the 10 years considered, in terms 
of market price return and net asset value return, 
respectively. Fourth, the disaggregate sample tests 
show that performance of municipal bond funds is 
more persistent than equity funds and taxable bond 
funds. Fifth, dividend patterns can partially explain 
persistence with liquidity as control. 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_
id=237793)
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“Activist arbitrage: A study of open-ending attempts of 
closed-end funds.”
Michael Bradley , Alon Brav , Itay Goldstein , Wei Jiang 
Journal of Financial Economics 
95(2010). pp. 1–19. 2010.
Abstract
This paper documents frequent attempts by activist 
arbitrageurs to open-end discounted closed-end funds, 
particularly after the 1992 proxy reform which reduced 
the costs of communication among shareholders. 
Open-ending attempts have a substantial effect 
on discounts, reducing them, on average, to half of 

their original level. The size of the discount is a major 
determinant of whether a fund gets attacked. Other 
important factors include the costs of communication 
among shareholders and the governance structure 
of the targeted fund. Our study contributes to 
the understanding of the actions undertaken by 
arbitrageurs in financial markets beyond just pure 
trading. 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_
id=1947048)

“Around-the-Clock Performance of Closed-End 
Funds.”
Ben Branch, Aixin Ma, and Jill Sawyer
Financial Management
pp. 1177 – 1196. Autumn 2010.
Abstract
Herein, we find that the market price of closed-end 
fund shares tends to increase (decrease) in anticipation 
of a rise (fall) in the net asset value (NAV). Similarly, 
an increase (decrease) in the reported NAV tends to 
be followed by a rise (fall) in the price of the fund’s 
shares. Interestingly, we also find a powerful negative 

autocorrelation between closed-end fund shares’ 
overnight and intraday returns in both univariate and 
multivariate tests for both the overall sample and a 
number of subsamples. We believe that this tendency 
results from the strategies that many specialists employ 
when they open their assigned shares. 
(http://onlinelibrary.wiley.com/doi/10.1111/j.1755-
053X.2010.01108.x/abstract)

“Closed-End Private Equity Funds: A Detailed Overview 
of Fund Business Terms, Part I.”
Seth Chertok, Addison D. Braendel
The Journal of Private Equity
13(2). pp. 33-54. Spring 2010.
Abstract
With the interests of both investors and sponsors in mind, 
this article discusses business terms that are the subject 
of frequent negotiation between investors and closed-
end private equity funds, with a bias toward closed-
end private equity real estate funds. Where applicable, 
the authors note the background legal and regulatory 

requirements surrounding these negotiations as well 
as their broader views on the market. The article also 
explores fund economics and capital mechanics, 
including capital calls, fees, and expenses; various 
concerns faced by specific investors (such as ERISA 
and tax exempt investors); and confidentiality issues. 
(http://www.i i journals.com/doi/abs/10.3905/
JPE.2010.13.2.033)
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“Investment barriers and premiums on closed-end 
country funds.”
Jang-Chul Kim, Kyojik “Roy” Song 
International Review of Economics and Finance 
19. pp. 615–626. 2010.
Abstract
We investigate the cross-sectional relation between 
investment barriers and premiums on closed-end 
country funds (CECFs) traded in U.S. markets over the 
period from 1995 to 2004. We find that funds investing 
in markets with higher indirect investment barriers as 
measured by market turnover and country risk have 

higher premiums. We also document that the relation 
between the country risk and CECF premium is much 
stronger after the stock market liberalization. Since 
investors prefer to invest in emerging markets with high 
indirect barriers through country funds, they increase 
the premiums of the funds targeting those countries. 
In addition, we find that direct investment barriers 
as measured by the investable weight factor do not 
explain the large variation in the CECF premiums. 
http://www.sciencedirect.com/science/article/pii/
S1059056010000080

“The dual characteristics of closed-end country funds: 
the role of risk.”
Chung-Hua Shen, Shyh-Wei Chen and Chien-Fu Chen 
Applied Economics
42(8), pp. 1003-1013. 2010.
Abstract
This article explores which of two hypotheses, market 
segmentation or investor sentiment, determines the 
behaviour of Closed-End Country Funds (CECFs) with 
the inclusion of risk factors. The risk factors are proxied 
volatility, as estimated with a Bivariate Markov-switching 
Autoregressive Conditional Heteroskedasticity 

(BSWARCH) model, which simultaneously includes 
foreign and US markets. Our findings are as follows. On 
average, a positive response is larger than a negative 
response in terms of absolute value. And, the market 
segmentation hypothesis with risk factors gains support 
in Mexico, where CECF returns are related to a market 
with low volatility but not to one with high volatility. 
Third, the investor sentiment hypothesis, which argues 
that CECF returns are not responsive to foreign markets, 
is weakly supported in Brazil, the Philippines, Indonesia 
and, to a lesser degree, in Germany. 
http://ntur.lib.ntu.edu.tw/retrieve/169186/06.pdf

“The Structure of Closed-End Fund Discounts.”
Bruce D. Niendorf and Kristine L. Beck 
The Journal of Investing
16(3). pp. 89-95. Fall 2007.
Abstract
Closed-end funds represent an ideal vehicle for 
studying the possibility of mispricing in financial markets. 
Despite substantial previous research, much remains to 
be learned about why closed-end funds consistently 
sell at values other than their net asset value. This study 
investigates nine potential explanations of the discounts 
on closed-end equity funds. These explanations 
include dividend yield, discount volatility, tax-trading 
opportunities, unrealized capital appreciation, 

managerial performance, managerial expense ratios, 
portfolio turnover, volume, and block ownership. Test 
results show significant support for the theory that the 
size of the discount may be due to investors seeking 
compensation for dividend related tax costs. There is 
also strong support for a positive relationship between 
the size of the discount and the risk associated with the 
discount variance. The third significant result concerns 
the ability of block-holders to either participate in 
improper trading of fund shares or to protect small 
investors from improper fund trading. 
http://www.i i journals.com/doi/abs/10.3905/
joi.2007.694769
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“The Impact of Rights Offerings on the Shares of Closed-
End Country Funds: Theory and Evidence.”
Joel S. Sternberg and H. Doug Witte 
The Journal of Alternative Investments 
9(4). pp. 57-65. Spring 2007.
Abstract
Closed-end funds have presented somewhat of an 
enigma to the finance profession. These funds, which 
generally can only be purchased or sold in the open 
market, tend to trade at discounts to the net asset 
value of their holdings. In recent years several closed-
end hedge funds have come into existence as well. This 
article examines the impact of rights offerings on the 
shares of closed-end country funds. Closed-end funds 

frequently announce rights offering that enable their 
shareholders to buy new shares at a discount. Utilizing 
a quasi-arbitrage framework, the article theorizes how 
the rights offering should affect the shares, focusing 
most specifically on the announcement day and ex-
date event windows. The theoretical model presented 
is then tested against the empirical data. It is found 
that the rights offerings have a substantial negative 
impact on the shares of closed-end country funds, but 
that behavior during the event windows is contrary to 
the predictions of the theoretical model. 
http://www.i i journals.com/doi/abs/10.3905/
jai.2007.682736

“Close-End Funds, Exchange-Traded Funds, and 
Hedge Funds – Origins, Functions, and Literature.”
Seth C. Anderson, Jeffery A. Born and Oliver 
Schnusenberg
ISBN 978-1-4419-0167-5
Springer New York. 2009.
Excerpt
“Investment companies provide investment 
management and bookkeeping services to investors 
who do not have the time or expertise to manage their 
own portfolios. In the United States, these companies 
have proliferated and evolved over the last century; 
today there are thousands of investment companies 
with varying characteristics. They are structured as 
either open-end funds (mutual funds), closed-end 
funds (CEFs), or investment trusts (UITs).
In the following chapter, we present an overview of 
the basic characteristics of mutual funds, CEFs, and 
UITs, as well as exchange traded funds (ETFs) and 
hedge funds. Chapter 3 presents a short history of the 

evolution of investment companies in the United States 
as well as an overview of more recent developments 
pertinent to CEFs, ETFs, and hedge funds, which are the 
foci of this volume. 
Chapter 4 addresses CEFs, which originated in Europe 
more than a century ago. These funds differ from 
ordinary mutual funds in that they do not continuously 
issue or redeem ownership shares. Initially, there is a 
public offering of shares, after which the shares trade 
in the secondary public market.
Chapter 5 involves ETFs, which are investment 
companies that are typically registered under the 
investment company act of 1940 as either open-end 
funds or UITs. The shares of ETFs trade in the secondary 
public market.
Chapter 6 addresses hedge funds, which are private 
limited partnerships that accept investors’ money 
and invest in a pool of securities. Hedge funds are 
essentially unregulated, and their shares do not trade 
in the secondary markets.”

73

Research Review Research Review



QUANTITATIVE ANALYSIS

    Attribution Analysis of Bull/Bear 
    Alphas and Betas
      with Applications to Downside Risk Management 

Andreas Steiner
  Andreas Steiner Consulting GmbHt
  
  

   Alternative Investment Analyst Review        Attribution Analysis of Bull/Bear Alphas and Beta
74

Asymmetrical Risk and 
Return
Asymmetries in risk and return characteristics 
come in various forms: assets with highly 
non-linear payoff profiles, correlations which 
increase in times of market turbulence, 
successful information-driven market timing 
strategies and data-driven dynamic portfolio 
insurance strategies lead to gain and loss 
sensitivities which can be very different in bull 
and bear markets. 

This contrasts strongly with traditional models, 
which are dominated by symmetric risk 
measures such as volatility and beta: A return 
of 15% below the mean has the same impact 
on volatility as a return of 15% above the mean; 
the beta of a portfolio is 0.85, independent 
of whether the benchmark makes -15% or 
+15%. To be fair, one has to say that research 
to enhance the traditional concepts with 
asymmetrical features began as far back as 
the 1970’s. Interestingly asymmetric modeling 
still enjoys the status of “frontier research” 
about 40 years later.

In this research note, we will discuss a specific 
asymmetrical model and build an attribution 
framework which allows an analysis of the 
impact of asymmetry on Alpha and Beta 
to the traditional single-index model with its 
symmetric Alpha and Beta. Our attribution 
methodology has some interesting features 
which differ from traditional attribution 
analysis of portfolio returns. For example, in 
a Brinson decomposition  we are used to 
having an interaction effect and the sum 

of allocation, selection and interaction is 
typically positive or negative. In contrast, our 
attribution of asymmetrical alpha and beta 
will be free of any interaction effects and we 
will show that the sum of effects on alpha and 
beta will always equal zero; asymmetry is a 
zero sum game when evaluated relative to a 
symmetrical model.

The zero sum property of relative effects 
does not mean that asymmetric investment 
strategies or asymmetric models have “zero 
value”. On the contrary, we will illustrate how 
asymmetrical models can be used in ex post 
portfolio analysis to detect “false” alphas 
caused by “hidden” asymmetrical betas. 
Additionally, asymmetrical betas can be 
used in ex ante portfolio construction for the 
purpose of downside risk management.

Attribution Framework for a Dual alpha/dual 
beta Factor Model
Single-index models are nothing more than 
a linear regression of portfolio, fund or asset 
excess return time series on some benchmark 
excess return time series. 

  ttBtP rr εβα +⋅+= ,,

Typically, the slope coefficient Beta is 
calculated as the ratio of covariance 
between portfolio and benchmark returns 
and benchmark variance.
  

The above linear relationship is exact at one 
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point, namely average portfolio and benchmark return.

  BP rr ⋅+= βα

This property can be used to calculate Alpha after we have calculated Beta with the above formula and the 
average returns.

  BP rr ⋅−= βα

We see that Alpha is not calculated directly, but as the residual not explained by the return contribution of Beta.
A straight-forward approach to model asymmetry is to partition the time series in the above calculations into two 
distinct data sets and then compare the Alpha and Beta values. Various criteria to partition the return time series 
are possible. An obvious choice is to distinguish bear and bull returns. We define bear markets as states of the 
world in which benchmark returns are negative. Similarly, bull markets are defined as states of the world in which 
benchmark returns are larger than or equal to zero. Of course, portfolio returns will differ from market returns so 
not all bear market portfolio returns will necessarily be negative, and not all bull market portfolio returns will be 
positive.

The bull and bear market alphas and betas can be derived by applying the single-index model calculations to 
the bear and bull market data sets separately. We run the following regressions.

  

  
tBeartBearBBearBeartBearP rr ,,,,, εβα +⋅+=

If asymmetric risk and return characteristics are present, the bull parameters will differ from the bear parameters. 
More formally, we could perform a Chow test, which is usually used to detect structural breaks. In the context of 
comparing regression parameters across bull and bear markets, we would test whether or not asymmetrical risk 
and return characteristics are relevant.

It would be very convenient if the parameters are additive. Unfortunately, this is not the case; it can be shown 
that.

  
ααα ≠+ BearBear

  
βββ ≠+ BearBear

The calculations can be simplified by introducing dummy variables, which are binary indicators of whether the 
state of the world at time t is a bull or bear market.
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With the help of these indicators, we estimate bull and bear parameters from a single regression, which we call 
the dual alpha / dual beta asymmetrical index model.
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ttBeartBBeartBulltBBulltBearBeartBullBulltP rrr εββαα +Ι⋅⋅+Ι⋅⋅+Ι⋅+Ι⋅= ,,,,,,,

 
The statistical properties of the asymmetrical index model would require more detailed discussion than is possible 
in this paper. For example, note that since bull and bear states are exclusive, the indicator functions are perfectly 
negatively correlated, something which can cause problems when estimating parameters and judging their 
significance. It is possible to formulate more suitable models for estimation purposes, from which the parameters 
of the above dual alpha and dual beta model can be recovered. In order to keep the presentation as clear as 
possible, we continue using the intuitive dual alpha / dual beta model introduced above.

While the above model is intuitive and convenient to estimate, we are still not able to establish simple additive 
relationships between the symmetric and asymmetric parameters.
  ( ) ( ) ttBBearBullBearBulltP rr εββαα +⋅+++≠ ,,

Sacrificing the convenience of the one-step estimation procedure, one can derive an additive relationship with 
a two-step estimation procedure.

First Step: Estimate the symmetric model and calculate the time series of residuals ε.

  ttBtP rr εβα +⋅+= ,,

Second Step: Estimate incremental asymmetrical Alphas and Betas by regressing the residuals ε on the dummy 
variables and benchmark returns.

  ttBulltBBullBeartBBeartBullBulltBearBeart rr εββααε ′+Ι⋅⋅∆+Ι⋅⋅∆+Ι⋅∆+Ι⋅∆= ,,,,,

The incremental parameters are related to the symmetric parameters as follows.

  BearBear ααα ∆+=

  BullBull ααα ∆+=

  BullBull βββ ∆+=
  

BearBear βββ ∆+=

Inserting the definition of the incremental effects into the equation in the second step, and then substituting ε in 
step one, we get.
  

This simplifies to.

  
ttBulltBBulltBeartBBeartBullBulltBearBeartP rrr εββαα +Ι⋅⋅+Ι⋅⋅+Ι⋅+Ι⋅= ,,,,,,,

Regressing the residuals of the symmetric index model on the explanatory variables of the asymmetric dual 
Alpha / dual Beta model, results in incremental bull and bear Alphas and Betas that establish a simple additive 
relationship between the parameters of the two models.
We now define an Alpha effect a, which measures the return contribution of the incremental alphas.

  BullBullBearBear ppa αα ∆⋅+∆⋅=

The variable p represents the state probability. By substituting the definitions of the incremental Alphas, it is 
possible to express the Alpha effect in terms of symmetric and asymmetric Alphas.

( ) ( )
( ) ( ) ttBulltBBulltBeartBBear

tBullBulltBearBeartBtP

rr
rr

εββββ

ααααβα

+Ι⋅⋅−+Ι⋅⋅−
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  ααα −⋅+⋅= BullBullBearBear ppa

Beta is a sensitivity measure. In order to measure its contribution to return, it needs to be multiplied with the 
expected bull and bear benchmark returns.

  BullBBullBearBBear rrb Ι⋅⋅∆+Ι⋅⋅∆= ββ

  BBullBBullBearBBear rrrb ⋅−Ι⋅⋅+Ι⋅⋅= βββ

Both the single-index model and the bull/bear model analyze the same portfolio.

  BullBBullBullBBearBullBullBearBearBP rrrr Ι⋅⋅+Ι⋅⋅+⋅Ι+⋅Ι=⋅+= ββααβα

From the above, it follows that.

  
0,, =+=− barr elualBetaModDualAlphaDPxModelSingleIndeP

This is the proof that relative to the single-index model, asymmetries measured in an asymmetrical model 
are a “zero sum game”: The sum of return contributions from asymmetric Alphas must be offset by the return 
contribution from asymmetric Betas.

Note what the above does not imply.

 
The redistribution of Alpha to bull and bear Alphas is not zero sum, neither is the redistribution of Beta to bull and 
bear Betas.
  

The sum of the return contribution from bull and bear Alphas and Betas add up to what we call the overall 

0≠Ι⋅∆+Ι⋅∆ BullBullBearBear αα

0≠∆⋅Ι⋅+∆⋅Ι⋅ BullBullBBearBearB rr ββ

Exhibits 1: 

 

 

Exhibit 2: 

 

 

Exhibit 3: 
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“contribution from asymmetry”.

  etryContrAsymmpp BullBullBearBear =−⋅+⋅ ααα
  

BullBBullBearBBearB rrretryContrAsymm Ι⋅⋅−Ι⋅⋅−⋅= βββ

The contribution from asymmetry consists of redistribution 
from Alpha to Beta contributions when the portfolio’s 
investment strategy, relative to its benchmark, is convex. 
For concave dependencies, the redistribution takes place 
in the other direction.

This means that assessing convex investment strategies with 
the single-index model will always result in overestimated 
Alphas: The single-index model indicates “false Alphas 
due to the existence of “hidden asymmetrical betas”. The 
Alphas of concave strategies will have a downward bias. 
The purpose of our bull/bear attribution approach is to 
identify the sign and the magnitude of the bias. 

It is also possible to measure the contribution of individual 
positions to total contribution from asymmetry. This is 
straight-forward, because the disaggregation of portfolio 
Alphas and Betas into contributions from portfolio 
constituents is linear.

Exhibits 1: 

 

 

Exhibit 2: 

 

 

Exhibit 3: 

 

 

   Attribution Analysis of Bull/Bear Alphas and Beta                    Alternative Investment Analyst Review
79

Exhibit 1:

Exhibit 2:

Exhibit 3:

Exhibit 5:

Quantitative Analysis Quantitative Analysis



  

where w represents the percentage weight of a constituent in the portfolio.

Ex Post Attribution for a Sample Fund of Hedge Funds
We will now apply the framework to a sample portfolio, which is a fund of hedge funds consisting of 16 single-
hedge funds. The table below shows the parameters of the single-index and dual alpha/dual beta model for a 
particular portfolio.

As we can see, the portfolio outperforms the benchmark. The portfolio seems to exhibit significant Alpha (0.59%) 
and is positioned rather defensive relative to the benchmark (Beta value of 0.589). The asymmetric model shows 
that Alpha is distributed very unevenly across bull and bear markets. In fact, the portfolio exhibits a rather significant 
negative bear Alpha (-0.55%) and only a slightly positive bull Alpha (0.18%). The risk positioning is defensive in both 
bull and bear markets, but exposure in bull markets is much higher than exposure in bear markets (0.788 versus 
0.410). The asymmetric Betas imply that the investment strategy is convex. This can be seen graphically, when 
plotting actual and fitted portfolio returns against benchmark returns.

The model assumes that the break between the bull/bear regimes occurs at a benchmark return of zero. A Chow 
test at 95% significance indicates that the use of a dual alpha/dual beta model is indeed justified by the data. 
Calculating Chow test p-values for all benchmark returns, we see that asymmetry is relevant for breakpoints 
ranging from -10% to 4%.An important input in the calculation of the attribution effects is the expected factor 
returns.
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The expected value of the dummy variables can be 
interpreted as probabilities: the probability of a bear 
market is 47.6%, the probability of a bull market 1 - 47.6% 
= 52.4%.  

The attribution analysis is summarized in the table below.
We see that due to the convexity of the strategy, the 
return contribution of Alpha was overstated by 0.756%, 
the largest driver being fund K (due to its bull Beta higher 
than 2).

The total Alpha effect of -0.756% is the negative of 
the total Beta effect 0.756%. This reflects the zero 
sum characteristics of the differences between the 
symmetrical single-index model and the asymmetrical 
Dual Alpha / Dual Beta model. The signs of the total effects 
are indicators for the direction of the redistribution and 
should not be misinterpreted as “benefits of asymmetric 
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over symmetrical strategies” in absolute terms.

Fund of Hedge Funds Portfolio Construction
The previous analysis was backward looking, 
explaining realized portfolio results in the context of 
two factor models and attributing the differences to 
position-level contributions. 
We now would like to illustrate the use of the dual 
alpha/dual beta model in an ex ante context, in 
the construction of fund of hedge funds. Assuming 
that we have all the necessary inputs and that they 
are representative of future realized values, we 
can define target overall portfolio characteristics 
and then solve for consistent weights which result 
in portfolios which are best aligned with the targets 
(portfolio optimization). In addition to the targets, 
we can specify portfolio properties that need to be 
fulfilled (restrictions).

Let us consider an optimization which aims to maximize 
the portfolio’s return. As restrictions, we define that the 
portfolio shall not be leveraged (total risk exposure 
= 100%) and prohibit position-level leverage (each 
constituent weight <= 100%) as well as short positions 
(each constituent weight >=0%).
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The bull/bear alpha and beta attribution of the resulting portfolio looks like this.  
We see that the return of this portfolio would be solely invested in fund P. The reason fund P is chosen is that it has 
a very large Alpha next to a very small Beta. Remember, the expected benchmark return is negative (-0.242%), 
therefore small market exposures (low Beta) and large Alphas are highly desirable.

The maximum return portfolio is presented graphically in Exhibit 7.

The portfolio is not concave and even has a negative bull market beta. Such a portfolio only makes sense for 
extremely pessimistic expectations, if at all. If we would like to continue working with such pessimistic expectations, 
but would like to construct portfolios with less extreme features, we can introduce constraints. For example:
•  The bull Beta of the portfolio should be at least 1.2
•  The bear Beta of the portfolio should be smaller than 0.75
So we are effectively forcing the portfolio to be a convex strategy. Such a portfolio would obviously not perform 
as well in a scenario with negative expected market returns. On the other hand, it would be a portfolio that 
performs much better if an “unexpected recovery” takes place and future market returns are positive. The results 
for such an optimized portfolio are provided in Exhibits 8 and 9.

As we can see from the chart, the strategy is convex, as we required. Interestingly, the return of the portfolio is 
virtually the same (it is slightly lower) as the return of the optimized portfolio without beta restrictions. Hence, we 
have constructed a portfolio which performs almost identically to the previous pessimistic portfolio if our return 
expectations materialize in the future, but which also performs well in a scenario with positive market returns.

Another example would be the construction of a low risk “absolute return product”, in the sense of a portfolio 
with bear beta equal to zero and a bull beta equal to 0.5. We present the results for the optimal absolute return 
product in Exhibits 10 and 11, leaving the interpretation to the reader.

Summary and Outlook
We have shown how the difference between bull/bear and single-index parameters can be explained in an 
additive sense in ex post portfolio analysis. We have also illustrated potential uses of asymmetric factor models in 
portfolio construction for downside risk management purposes.
In order to analyze the potential of a dual alpha/dual beta model to produce superior risk-adjusted returns, 
empirical work is required which, for example, examines the out-of-sample performance of optimized bull/bear 
portfolios.
Asymmetries can be interpreted as hidden risk factors. In the presence of asymmetries, single-index Alphas 
calculated relative to a portfolio benchmark will be distorted performance measures.

An operational version of the dual alpha/dual beta model presented would require refinements to address 
obvious estimation issues. It would be straight-forward to further generalize the model, for example, by considering 
asymmetric non-linearities. It would also be interesting to use other regime indicators than the portfolio benchmark 
(e.g. VIX) or other threshold values than zero. For example, we could distinguish an “extreme bear market” from 
“normal markets” by setting the threshold to a value much lower than zero. 

Our thanks go to Peter Urbani, this article benefited from conversations we had with him on various topics 
mentioned in this article.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at email@andreassteiner.net
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Exhibit 10:

Exhibit 9:

Exhibit 11:

Quantitative Analysis Quantitative Analysis
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At the March 25, 2012 gala dinner 
of Money Management Intelligence’s 11th Annual 
Public Pension Fund Awards in Carlsbad, California, 
Institutional Investor awarded the title of “Rising Stars of 
Public Funds” to fourteen members of the pension fund 
industry.  Each of the winners, who are recognized for 
their professional accomplishments and are predicted 
to be the future leaders of the pension fund industry, 
was nominated by industry practitioners.  The Chartered 
Alternative Investment Analyst (CAIA) Association is 
pleased to announce that four of the fourteen winners 
are CAIA Charter Holders: Derek Drummond of the 
State of Wisconsin Investment Board (SWIB), Samuel 
Gallo of the University System of Maryland Foundation, 
Bryan Hedrick of Fort Worth Employees’ Retirement 
Fund and Chris Schelling of Kentucky Retirement 
Systems (KRS).

As public pension plans continue to increase their 
allocation to alternative investments, the demand for 
analysts skilled in alternative investments is experiencing 
rapid growth.  Derek Drummond of SWIB believes 
that the CAIA program is successful at preparing 
candidates for roles of increasing responsibility in the 
public pension plan community.  Drummond stated “As 
pensions diversify into new and different asset classes 
and strategies, CAIA members can help the plan to 
better understand risk and appropriately allocate to 
those new investments.  This is particularly important 
as pensions bring more diligence and allocation 
functions in-house.  The CAIA program appropriately 
balances the qualitative and quantitative aspects 
of alternative investing. “  Drummond also believes 
that the CAIA program has contributed to his career 
success: “The CAIA program has helped me to thrive 
in SWIB’s collaborative and supportive culture.  CAIA is 

the first accreditation that I truly feel has helped me to 
generate alpha.  I have leveraged the test materials 
and member resources that CAIA provides to make 
better and more informed decisions as an analyst at 
SWIB.  I keep going back to the curriculum materials 
on construction methods for alternative investment 
portfolios.”

Samuel Gallo was recently named the Chief Investment 
Officer (CIO) of the $949 million University System of 
Maryland Foundation.  Gallo sees a direct benefit of 
the CAIA curriculum to public funds, as it gives investors 
“a very broad and practical understanding of each of 
the alternative investment strategies.  Additionally, the 
curriculum explains tail risks, what they look like, and 
which strategies tend to be most prone to those outlier 
risks.  This is particularly useful information, as it can 
better assist CIOs, portfolio managers , and analysts 
in understanding how to most effectively structure 
allocations so that alternatives are accretive and 
not destructive” to the portfolio.  He believes that his 
“CAIA Charter has opened many doors in [his] career 
advancement, as well as in attaining professional 
credibility with clients, employers and peers.  To earn 
the respect as a subject matter specialist in alternative 
investments, I needed a credential that is perceived 
as the industry gold standard.  The CAIA Charter has 
provided me with knowledge required in my job 
and has far exceeded my expectations, providing 
opportunities for career advancement, public 
speaking roles and increased client trust.  The CAIA 
Charter has demonstrated its worth and Gallo expects 
its “value to continue to rise.”

Chris Schelling explains that the Kentucky Retirement 
System allocates approximately 35% to alternative 
investments, with about 10% in private equity and 
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The four CAIA members who received the 2012 Rising Star of Public Funds Award at the IMN Annual Alternative Investments 
Summit. Left to Right: Bryan Hedrick, Christopher Schelling, Sam Gallo, and Derek Drummond.
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absolute return and 15% in real assets.  Schelling is one of two directors who oversee this $4 billion alternative 
investment portfolio.  With such a broad investment mandate, Schelling believes that the CAIA program is the 
“most appropriate designation for those allocating assets to alternative investments.”  The program has allowed 
Schelling to enhance his career trajectory.  Schelling appreciates the value that CAIA provides to members after 
passing through the two levels of exams.  “The Journal of Alternative Investments is a great member benefit, and 
networking within the CAIA member community has been quite valuable.”  Schelling predicts that the future of 
pension plan investing will be a convergence between traditional and alternative investments, where activist 
hedge funds will be housed in the equity allocation while fixed income hedge funds may be held in a plan’s 
fixed income allocation.  As pensions focus more on systematic exposures than fund styles, a broad education in 
alternative investments will increasingly become a requirement of pension plan staff.  

Bryan Hedrick, Investment Officer of the Fort Worth Employees’ Retirement Fund, is one of CAIA’s newest 
members, earning the Charter in November 2011.  As a member of a four person team responsible for investing 
a $1.7 billion pension portfolio, Hedrick has significant responsibilities across asset classes.  In recent years, Fort 
Worth has increased alternative investments from 28% to 39% of the plan’s assets, with real assets and hedge 
funds earning larger allocations than private equity.   Hedrick credits the CFA program for enhancing his skills 
in traditional investments and the CAIA program for improving his knowledge of alternative investments.  This 
background helped Hedrick “to become more comfortable in alternative investments, putting [him] on an even 
footing with even the most experienced alternative investment managers.”  Hedrick recommends the CAIA 
program for new analysts in public pension funds “as a great way to build a knowledge base in alternative 
investments.”

The strong showing of CAIA members at the event reflects the ever growing relevance and value of the CAIA 
charter in the marketplace as well as the quality of our current membership. Please join us in congratulating 
these members for this well deserved recognition of their achievements.

To give feedback on this article and suggestions email AIAR@CAIA.org
Email the author at kblack@caia.org
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Adam Lawrence Stevenson, Brown Brothers Harriman
Adam Sefler, HR Strategies Inc.
Adam Smith, Harris myCFO
Adam Tyler Purviance, Destination Properties
Adrian B. Steiner, Credit Suisse
Adrian Doswald, LGT Capital Management Ltd.
Aglaya Vaneva Nickolova, Bfinance
Aimee Fusco Kish, TeamCo Advisers LLC
Ajay Sunder, New Zealand Trade & Enterprise
Ajit Singh, United Nations Investment Management Division
Alejandro Perez Sanz, BBVA
Aleksandr Rabodzey, Sanford C. Bernstein
Alena Kuryanovich, Sciens Capital Ltd
Alexander Charles Anderson, corde asesores sc
Alexander Marbach, UBS AG Switzerland
Alexander Walford, Nestle Capital Advisers
Alexandra Nicole Zarrilli, The Blackstone Group
Allen Dusky
Allen Murdock Snelling, Saudi Aramco
Alseny Bah, Zephyr Associates Inc.
Amr Abdel Atty Ahmed Abo El Enein, Banque du Caire
André Michael Kobinger, LBBW
Andrea Choo, Clearwater Capital Partners
Andreas Loehr, Allianz Global Investors
Andreas Marquardt, maQuant
Andrew Ellison, Merrill Lynch
Andrew Lin, Financial Intelligence
Andrew Mark Dinger, Haverford College
Andrew Peter van Zyl, Bank of America Merrill Lynch
Andrew Richard Croll, Mercer Investments
Andrew Shafer, Mercer
Anna Chu, Deloitte & Touche
Annalisa Burzi, Sella Gestioni SGR
Anthony MacGuinness, Irish Life Investment Managers
Anthony Vincent Calenda, American Express
Arthur Jay Meizner, Hooker & Holcombe Investment  Advisors
Arti Raja, Barclays Wealth
Arvind K. Rao, California Public Employees’ Retirement System
Ashish Pancholi, Marketopper Securities Pvt. Ltd
Ashok Kumar, Maxim Group
Barbara A. Laing, TD Bank Group
Bartley Joseph Parker, MainePERS
Benjamin Baranne, Sciens Capital Ltd
Benjamin Leong, Morgan Stanley Smith Barney
Bernard Daniel Gehlmann, The Ohio State University
Bernhard Sebastian Held, Allianz SE
Boris Radondy, NATIXIS AM
Bradley D. Swinsburg, Hirtle Callaghan & Co.
Brandon Cheatham, TD Ameritrade  
Brendan Dignan, U.S. Trust
Brendan Donald McCormick, Talmage LLC
Brett Gerard Villaume, FIG Partners LLC
Brett Grant Bunting, Aberdeen Asset Management
Brett Odom, MMREM
Brian Eric Holzer, MorganStanley SmithBarney
Brian Kaplan
Brian Nelan, AllianceBernstein
Bruno J. Schneller, BrunnerInvest AG
Burton W. Chalwell Jr., JP Morgan
Byungki Choi, Samsung Life Insurance
Carl Werner Opperman, RisCura
Carlo Bodo, SELLA GESTIONI SGR

Carlos Andres Rangel, W.K. Kellogg Foundation
Carlos Esteban Rivera, Sura Investment Management Mexico
Carlos Fernandez, Inversis Banco
Caroline Bergeron, Innocap Investment Management Inc
Catherine F. Ancel, AXA INVESTMENT MANAGERS Paris
Chad Irish, Mercer Investment Consulting
Charalambos Ioannou Charalambous, JP Morgan / Private Wealth Management
Charles Dwight
Charles J. Krueger, Oak Point Investments SARL
Charles Nicolas Burdett, Martlet Capital SL
Charles-Antoine de Thibault de Boesinghe, Bank of New York Mellon
Chi Sheng Ngai, Signet Capital Management Limited
Chin Wai Lai, BOCI-Prudential Asset Management Limited
Ching Kit Tai, Convoy Asset Management Limited
Ching Kwan Lo, Clifford Chance
Chongping Chen, Prudential Investment Management
Christian Gould, APG Asset Management US Inc.
Christian Samuel James Lowe, Key Asset Management
Christian Schmidt, Bank of America Merrill Lynch
Christine L. Link, Man Investments
Christoph Alexander Borucki, Neue Aargauer Bank
Christoph Scherer, UBS AG
Christopher David Hutchison, MetLife
Christopher Michael Adkerson, Mercer Investment Consulting
Christopher Michael Lund, Jeffrey Slocum & Associates
Christos Angelis, Composition Capital Partners
Chuen-Peng Tan, Coutts & Co Ltd
Chun Wah Anthony Wong, CACEIS (CANADA) LIMITED
Clark Edlund, Absolute Private Wealth Management LLC
Clive James Bastow, Mint Partners
Conor Paul O’Keefe, Merrill Lynch
Cornelis de Klerk, Robeco
Craig L. Grenier, Blue Cross Blue Shield of Massachusetts
Craig Mitchell Nathanson, western international securities
Craig Rodrigues, Citco (Canada) Inc
Crystal Mei Ling Au, Clairvoyance
Daniel Desmond O’Connor, Rochdale Investment Management
Daniel Eric Simon, Ellwood Associates
Daniel Everett Zelano, Brown Brothers Harriman
Daniel Gomiz Barbera, Bansabadell Inversion SA SGIIC
Daniel Hennessy, Alan Biller and Associates
Daniel Luechinger, GKB
Daniel Myongkyun Pak, Bank of America  Merrill Lynch Global Wealth Management
Daniel Primeau, UBS Global Asset Management
David Fernandez Tavares, CARMIGNAC GESTION
David Floyd, UBS Global Asset Management
David Linn Reichart, Principal Funds
David Oliver Zahnd
David Reed Barron, Northern Trust Global Investments
David Reeve, Summit Financial Resources Inc.
David Whelan, Admiral Administration (Ireland) Ltd.
David Wm Nelson, Calamos Investments
Davide Piotti, Maetrica S.A.
Dean Aaron Turner, HSBC
Derrick Ma, J.P. Morgan
Dietram Varadhachary, Credit Suisse (Securities) USA LLC
Dominic Anthony Byrne, BlackRock Financial Management (UK) Ltd
Don Stracke, New England Pension Consultants
Donal Kinsella, Mercer Investment Consulting
Dong Chul Choi, Invest KOREA (KOTRA)
Dong Joon Lee, Schultz Financial Group Inc.
Dong Song, Scotia bank

Dorothy Oscarlyn Elder, SunTrust Bank Inc
Dragomir Hristov Velikov
Edmund Rugger Burke III, Satori Capital LLC
Edward S. Park, Samsung Life Insurance
Ehsan Moallen Zadeh Haghighi, Gulf Scientific Corporation
Elias Jost Bischofberger, Credit Suisse (CS)
Elio Sergio Fattorini, AEGON Asset Management
Elizabeth Dooley, Rochdale Investment Management
Elizabeth Wright, PricewaterhouseCoopers
Emily Clare Smart, JP Morgan Chase
Emily Jane Wood, Hatteras Funds
Emmanuel Burri, BNP Paribas
Enitan Adebola Obasanjo, Barclays Capital
Enoch Sung Hay Chu, WCAS Fraser Sullivan
Epsen Halim, Morningstar Inc.
Eric Bruce, PRP Performa Ltd
Eric Deyle, LB Group LLC
Eric Genco
Eric Kaitola
Eric Meijboom, APG Asset Management
Eric Shuster, Ironwood Capital Management
Eric William Mbacke White, Jeffrey Slocum & Associates
Erik Horowitz, Legg Mason
Erin M. Shippee, RBC Capital Markets
Erman Civelek, MDE Group
Ernesto Culebras, Banco Santander
Etai Ravid, Rimat Ltd.
Eugene Peter Philalithis, Fidelity International
Evan Langhaus, The 1794 Commodore Funds
Evangelia Avdana
Evelyn Wan Khee Yeo, Bank Julius Baer
Farhana Zahir, Terra Partners Group
Fei Wang, Blackrock Inc.
Fernando Ruiz, Banco Santander
Filippo Fabbris, M&G Investments
Florian Sebastian Weber, Prima Capital Holding I    
Francisco Guimaraes, Barclays Capital
Francisco Jose Soler, EFG Asset Management
Franciscus Dooren, Nedlloyd Pension Fund
Frederick HG Wilks, Alternative Investment Solutions Ltd
Gabriel Martinez-Rande, Alis Capital Management
Gary Robert Chontos, M&I Wealth Management
Gaurav Maheshwari, Cushman & Wakefield India Pvt. Ltd.
Geeta Rani Primdas, Ministry of Education
George A. Miller, Convergex Group
George Edwards Jr., Morgan Stanley
George Micheal Brakebill, Tennessee Consolidated Retirement System
Gildas Quinquis, Partners HealthCare System
Gilles Cozma, Skandia Investment Group
Giorgio Rosati, Altiq LLP
Gita Doekharan, ING Investment Management
Giuliana Ego-Aguirre, Hadron Capital LLP
Giuliano Polidori
Glenn Austin, Morgan Stanley
Godelieve Mertens, Borel Private Bank & Trust Company
Gordon Lam, Canada Pension Plan Investment Board
Gregory Brichetti, Morgan Stanley & Co International plc
Gregory Robert Tanner, Fairfield University
Gregory Sterzel, New York Life Investment Management
Gregory Steve Blanc, Deutsche Bank (Suisse) SA
Grzegorz Borczyk, Polish - American Freedom Foundation
Ho Wan Lee, Bank of America

The Chartered Alternative Investment Analyst Association® is the sponsoring body for the CAIA designation. Co-founded by the Alternative
Investment Management Association (AIMA) and the Center for International Securities and Derivatives Markets (CISDM), the program focuses 
exclusively on alternative investments — hedge funds, managed futures, real estate, commodities, and private equity. For additional information about 
the CAIA program, please visit www.caia.org. To contact the CAIA Association® please e-mail info@caia.org or telephone +1 (413) 253 7373.

The CAIA Association welcomes the CAIA Class of March 2012.

CAIA Association
Awards Charters
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Ho Yuet Florence Cheng, Jupiter Asset Management
Hoa Kong Kaan, United Overseas Bank
Hok Cheung Simon Chiu, Vision Investment Management
Hong Ping Kay
Hong Yi Chow, HSBC Trustee  (HK) Limited
Huajuan Juliet Chen, Deutsche Bank AG
Hung-Hsien Shawn Lee, Ontario Pension Board
Ian Anthony Crossman, JP Morgan Asset Management
Ian Reginald Lawrence Swallow, Man Investments
Ignacio Morais Lopez, Pragma Wealth Management
Ilario Vincenzo Scasascia, Harcourt Investment Consulting AG
In Kyu Song, PricewaterhouseCoopers Samil Korea
Indre Dargyte, Laven Partners
Ingo Koczwara, BERENBERG BANK
Inigo Iturriaga, Credit Suisse
Irene Macri Tissot, Pictet
Ivo Wadewitz, Al Buraq Capital
Jack Kwakman, UBS Netherlands
Jacobus Johannes de Wet, Orion Capital
Jadid Ahmed Khan, International Asset Management Limited
James LLoyd Ward, Fifth Third Bank
James William Herrington, West Virginia Investment Management Board
Jan Grosse Sandermann, Aquila Capital
Jan Schepanek, Sal. Oppenheim
Jared Licina, Highbridge Capital Management
Jason Brandt, AllianceBernstein
Jason Michael Jerista, Verdis Investment Management
Jason Psome, AllianceBernstein
Jayesh Patadia, StateStreet
Jean Francois Fosse, GROUPAMA ASSET MANAGEMENT
Jeanne Murphy
Jeffrey B. Koebler, Seek Capital Partners LLC
Jeffrey Gordon Peate, Prisma Capital Partners
Jeffrey Jay Jackman, William Penn Foundation
Jeong Dong Yang, Quad Investment Management
Jeremiah Daniel O’Donoghue, Brown Brothers Harriman S.C.A.
Jesse Soto, Ironwood Global
Jesse Tyler Buzzie, The Korea Teacher’s Credit Union  
Jiaquan Norman Wang, Standard Chartered Bank
Jin Hyung Choi, American Capital Ltd
Jin Xu, Vision Investment Management
Jingyu Tong
Jirina Klisakova, HSBC
Joanna Li Zhen Khoo, DBS 
Johan Jacob Hattingh, Nedbank Ltd
Johannes de Koning, ING Investment Management
John Bernard Cummings, Attain Capital Management
John Crawford, PerTrac
John James Fadule, Russell Investments
John Joseph Sikora Jr., U.S. Securities and Exchange Commission
John N. Edenbach, Merrill Lynch
John Patrick Newell, Bank of Oklahoma
John Quinn, Hewitt EnnisKnupp An Aon Company
Jonas Sebastian Birk, Actieninvest AG
Jonathan Cunha, Cambridge Associates
Jonathan Kok Yew Tham
Jonathan Patrick Probst, Jeffrey Slocum & Associates
Joon Kai Lee, Traderz Inn Pte Ltd
Jordan Lawrence, First Republic Investment Management
Jorge Duarte, AXA Real Estate
Jorge Rodrigo Nunez Lopez, BBVA Bancomer
Jose Ignacio Andres de la Fuente, UBS
Joseph Anthony Danzi, New York Life / MainStay Investments
Joseph Farias-Eisner, Grosvenor Capital Management
Juan Pablo Arias Bello, Blackrock
Juan Pablo Prieto Munoz, Axis Capital
Juanita Kovach, Management CV

Julien Nicolas Marcel, Diapason Commodities Management
Jungwoo Kim, QUAD Investment Management Advisory
Justin Ceglar, Los Angeles Capital Management
Justin Michael Menze, Hewitt EnnisKnupp
Ka Chun Chan, Kirkland & Ellis
Kaoutar Sbiyaa, Rothschild & Cie
Karl Michael Tuira, Dexia Asset Management
Kathleen Anne Wagner, UTIMCO
Kathryn Mies Westhuis, Surge Trading
Kay Wai Nathaniel Chan, Tibra Trading 
Kaylock Yam, Arden Asset Management LLC
Kelvin Javan Savage, J.P. Morgan Securities LLC.
Kent Westlund, Kaplan Inc.
Kevin Duane Sun See, Deutsche Knowledge Services Ltd.
Kevin Fang
Kevin Kamemba, Centum Investment Company Limited
Kevin Michael Dunn, UBS Investment Bank
Kevin Pate, Raymond James & Associates
Kieran Stephen Browne, Northern Trust Global Investments
King Hong Cheng, UBS
Kinga Pasztor, Tarchon Capital Management
Koblavi Fiagbedzi, CMPA
Kofi Adow, Global Dynamics Capital
Kok Meng Dennis Pu, Asia Satellite Telecommunications Co. Ltd.
Kristin Scherer
Kristina Huntsberger, Emerald Hill Capital Partners
Krisztina Adorjan
Kuan Yu Oh
Kumar Vikram, Bank Of America
Kurt David O’Brien, Oliver Wyman
Kwonsik Park, Samsung Asset Management(Singapore) Pte Ltd
Kyeung Joo Min, Barclays
Kyung Hee Nam, Eastbound Global
Lamar Eugene Small, Blackbridge Capital Management LLC
Lars Kuehne, Hottinger & Cie AG
Leeor Maciborski, ROM Investments Inc.
Lefulesele Violet Linake, Novare
Lei Zhang
Lim Shier Lee, Asset Management
Lin Qu, ING Investment Management
Lina Lee, UBS AG
Linsay Margaret Isabella McPhater, Aberdeen Asset Management
Lisa Marie Herzog, Turner Investments
Louis George Secretan Verdi, Barclays
Louise Verga, Pertrac
Louise Walker, CQS Australia
MaDoe Htun, William Penn Foundation
Malik Rashid, Asian Development Bank
Mallika Nair, Segal Rogerscasey
Mansco Perry III, Macalester College
Manuel Manganello, GROUPAMA ASSET MANAGEMENT
Marc Louis Simoni, Morgan Stanley
Marianne Sue Fichtel, Galtere Ltd.
Mark Cison, Open E Cry
Mark Jay Neustadt, Fifth Third Bank
Mark John Watts, Queensland Investment Corporation
Mark Purdue, Credit Suisse
Marta Cotton, Matarin Capital Management  
Martin Huber, Nestle
Martin James Wing, Pathway Capital Management
Martin Joseph Rosenberg, The Townsend Group
Martin Vajda, independent
Marvin de Jong, Kempen Capital Management
Mary Elizabeth Rurik
Matt Harnett, F.N.B. Capital Corporation
Matthew Jay Rohrmann, Keefe Bruyette & Woods Inc.
Matthew Riley, Aida Capital

Matthew Robert Barry, Slipstream Advisors LLC
Maurice Martignier, Nestle Capital Advisers
Megan Elizabeth Loehner, Missouri Local Government Employees Retirement System
Meritxell Pons-Torres, Credit Andorra Asset Management
Mezerhane Juan, Banco Santander
Michael Andrew Thom, Genus Capital Management
Michael Francis Campbell, Workplace Safety & Insurance Board
Michael Lee Going, Eclipse Capital Management
Michael Loewengart, E*TRADE Financial
Michael M. Pompian, Mercer
Michael Nauss, Meridian Fund Services (Canada) Limited
Michael Robert Horst, Texas Tech University System
Michael Silbermann, UBS AG Switzerland
Michael Stephen Patock, Ellwood Associates
Michael Thomas Ferguson, Standard & Poor’s
Michael Walter Sullivan
Michelle Rosemarie Noyes, BRZ Investimentos
Miguel Ponce Jr., GenSpring Family Offices
Mikel Joseba Navarro, Banco Popular
Miltiadis Dalamagkas, Thomson Reuters
Mohamed Abdelhady Mohamed, Abu Dhabi Basic Industries Corporation (ADBIC)
Mohammad Ramadhan, Senyar Capital
Nadine Brandt, JPMorgan Asset Management
Nancy Coles, Wells Fargo
Nancy Hu, Gallatin Advisers
Nicholas Geesey, Merrill Lynch
Nicolas Dominique Thibout, Amundi Alternative Investments SAS
Nigel Anthony Cummings, Thomson Reuters
Norbert Straeter, NORDENIA International AG
Olena Tokar, NYSE Euronext
Oliver James Stewart Heaton, Alpha Strategic plc
Olivier Robatche-Claive, Natixis Corporate Solutions
Omar Abdellaoui, UBS AG London
Pablo Martinez Del Campo, N+1 SyZ Gestion
Pan Pan, Vogel & Co.
Panayiotis Constantinos Koumantanos, EFG Eurobank Ergasias S.A.
Panayiotis Lambropoulos, MCP Alternative Asset Management
Paramdeep Singh Jassi, Canada Pension Plan Investment Board
Patricia García, BBVA WHOLESALE BANKING & ASSET MANAGEMENT
Patrick Alexander Hoefliger
Patrick Joseph Kelly, Hewitt EnnisKnupp
Patrick Kaeufeler, Credit Suisse
Patrick Lebouc, societe generale
Patrick Rainer Hug, Credit Suisse
Patrick Santo Ugolini, U.S. Trust - Bank of America Private Wealth Management
Paul John Birish, ING Investment Management
Paulo Santos, Fidelity Worlwide Investment
Pavlos Anagnou, Marfin Capital Partners
Per Gustav Meguro Gullberg, Churchill Capital
Pericli Antoni, Mercer Investment Consulting
Peter Charles Barry, Doyle Fund Management
Peter Lin, BNY Mellon
Peter Toscani, Zeke Capital Advisors
Philip Griffith, TRSL
Philip Robert McDonald, Symmetry Partners
Philipp Marc Brunschwiler, SunGard Financial Systems
Philipp Timo Hosak
Philippe Potvin, Fidelity Investments Canada
Poh Leng Ho, First Principal Financial
Pui Yu Ho, LIM Advisors
Rachel McBeth, Aberdeen Asset Management
Rafael Luiz Medeiros Da Silva Sr., Banco Itau Unibanco
Raghavendran Sivaraman, Columbia Management
Ralph Engelchor
Rana Prasad, Torrey Capital Group LLC
Randy McAulay Lambeth, Regions Bank
Raphael Steigmeier, Emcore Asset Management AG
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Raymond Eng, Scotiabank
Rebecca Elspeth Harley, JPMorgan Asset Management
Rebekah Yee Ling Chow, Hewitt EnnisKnupp
Remi Beuxe, Credit Suisse
Rémy Estran, Crédit Foncier de France
Renaud Vincent Oune-Bive, RBS Global Banking & Markets
Reto Alexander Simmen, Rimesa Unternehmensberatungs AG
Reto Herbert Uebelhart, Credit Suisse
Ricardo Fernandez, BlackRock
Ricardo Santanera, Pacifico Seguros
Richard Maier, Credit Suisse
Richard Norman Madsen, Deseret Mutual
Robert Lee Faulkner III
Robert Neil Aspinall, Deloitte
Robertus Gerardus Schipperhein, RebelGroup Avisory B.V.
Roderik Cornelis Van Der Graaf, Watermill Advisors Ltd.
Rodney Stewart, Numerix Canada LLC
Roland Georges Suetterlin, Zurich Financial Services
Roland Hofmann, ZHAW Zurich University of Applied Sciences
Roman Eggler, POLARIS Investment Advisory AG
Ronald Chapman, FutureSelect Portfolio Management Inc.
Ronald George Thompson, Dow Corning Corporation
Ronald Roy Breitigam, J R Samuel Consulting
Ronan McCabe, Pioneer  Investment Management Limited     
Rudge Dickinson, The Milestone Group
Rufat I. Garalov, Waypoint Advisors LLC
Russell Mark Simon, RCM Capital Management LLC
Ryan Patrick Tiffany, FLAG Capital
Ryan Reynolds Dinsmore, Deutsche Bank
Ryan Robert Fitzpatrick, The Boston Company
Salvatore Lanzilotti, Promacap
Sameer Singh Somal, DundeeWealth US
Samer Hilal Darwiche, Gulfmena Investments Ltd
Samuel Angus Williamson, Connor Clark & Lunn Financial Group
Scott Lavelle, PNC Wealth Management
Scott M. Keller, Truepoint Inc.
Scott Toohig, Lazard Asset Management
Scott Wickizer, CTC Consulting LLC
Sean Eric Ring, 7city Learning
Sean Patrick Hines, Cambridge Associates
Sebastian R. Seitz, Commerzbank AG
Sebastien Leclercq, Belfius Private Banking Belgium  
Sebastien Nicolas Cabanel, BNP Paribas Asset Management
Senthil Gunasekaran, HDFC Asset Management Company Ltd.
Seth S. Marks, Fidelity Investments
Shenna Marie LaPointe, Castle Hall Alternatives
Shoko Shiga, CAT Partners Co. Ltd.
Silvan Canepa, Swiss Re
Simon Askew, BlackRock
Simon Blondel, State Street Alternative Investment Solutions
Simon Keller, Credit Suisse
Simone Giudici, Bank of New York Mellon
Somender Chaudhary, International Finance Corporation
Songyi Deng, EVERBRIGHT SECURITIES CO. LTD
Sonja Zupevec, Mercer Investments
Soo Hwa Ng, Poyry Management Consulting  
Soo Tong Alvin Ng, Morningstar Inc.
Spencer Clay Pettit, Portfolio Strategies Corporation
Spencer Gordon Coan, Ackerman & Co.
Stanislas Rohmer, Dexia AM
Stefan Christandl, MEAG AssetManagement GmbH
Stefan Dominik Nixel, Allianz Global Investors
Stefan Robert Edelmann, UBS AG
Stefan Yannick Amstad, LGT Capital Management
Steffen Vonhof, Deutsche Postbank AG
Stephane Mysona, 42 capital
Stephane Rogovsky, R-Squared Partners SA

Stephanie Bowden Whitley, Deloitte and Touche
Stephen DiGiovine, Guggenheim Investments
Stephen Edward Henderlite, Benchmark Plus
Steven Bland, City of Alexandria
Steven K. Zeiser, Renovatio Asset Management
Steven William Barr, bcIMC
Sundeep Gantori, UBS AG
Sungwoo Park, Daishin Securities Co. Ltd
Susanne Rutherford
Sylvain Zircher, Depfa Bank
Sze Man Bonny Tse, JP Morgan Asset Management
Tak Ho Kung
Tan Xiao En Esther
Tanja Atanasova, SEAF
Tarik Serri, Air Canada Pension Investments  
Taurai Dennis Chadyemhunga, TransCanada Power Marketing Ltd
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