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Executive Summary 


This  thesis  strives  to  contribute  to  the  research  on  private  equity’s  portfolio  capabilities  by 
 quantitatively analysing the hypothesis: Will portfolio performance be improved with respect 
 to risk and return, when private equity is added to an investment portfolio consisting of stocks 
 and bonds? 


To  test  the  hypothesis  we  developed  a  proxy  for  private  equity,  using  listed  private  equity, 
 which alleviates the lack of data that usually characterises private equity. In order to measure 
 whether private equity is able to improve portfolio performance, we constructed a benchmark 
 portfolio  consisting  of  stocks  and  bonds.  We  then  added  the  private  equity  proxy  to  the 
 benchmark portfolio, using a variety of asset allocation models. Based on the resulting portfo-
 lios  we  applied  different  performance  measures,  which  enabled  us  to  compare  the  perform-
 ance of the portfolios with and without private equity added.  


We  established  that  there  exists  a  diversification  potential  between  private  equity  and  both 
 bonds as well as stocks. We found a very low slightly negative correlation between the private 
 equity  trusts  and  the  respective  bond  indices,  and  a  low  to  medium  level  of  correlation  be-
 tween the private equity trusts and stock indices. From a theoretical point of view, we could 
 therefore  conclude  that  private  equity  possessed  the  potential  to  improve  portfolio  perform-
 ance.  


We did not find any clear tendencies with regards to private equity’s portfolio capabilities, as 
 different  allocation  models  led  to  different  conclusions.  From  a  quantitative  perspective,  we 
 found that private equity improved portfolio performance for 52 out of 127 performance fig-
 ures. Thus, from a strictly quantitative view we could therefore reject the hypothesis.  


Based on the analysis we concluded that private equity potentially can improve portfolio per-
formance, but based on the selected asset allocation models we were not able to establish this 
to be true in practice.  
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1.  Introduction 


Over  the  last  decades,  private  equity  has  received  substantial  attention  in  the  media,  invest-
 ment  universe,  and  academic  literature.  This  is  with  good  reason,  when  considering  the 
 amount of capital committed to this asset class. In the US alone, capital committed to private 
 equity funds has grown from $5 billion in 1980 to $300 billion in 2004, totalling over $1 tril-
 lion over the last 25 years (Lerner et al., 2004). In the remaining parts of the world the volume 
 of capital committed to private equity has also increased by an astonishing rate over the past 
 decades.  Moreover,  McKinsey  &  Company  estimates  that  the  global  private  equity  industry 
 will grow to $1.4 trillion by 20121 (mckinsey.com/mgi). However, it seems that mixed opin-
 ions exists with regards to whether these vast amounts of capital raised for this asset class has 
 been justifiable. By justifiable is implied whether private equity investors are compensated for 
 the  extra  risk  associated  with  investing  in  this  asset  class.  In  our  literature  review,  which  is 
 presented in the following section, we provide some of the diverging opinions and arguments 
 offered in the existing literature. 


In general, private equity is perceived as a hard to enter asset class reserved for large institu-
 tional  investors,  due  to  requirements  of  large  capital  commitments.  Listed  private  equity, 
 however, makes this asset class attainable for regular (smaller) private investors. Here private 
 investors can obtain exposure to private equity through listed companies investing indirectly 
 in  this  asset  class.  This  makes  it  possible  to  consider  private  equity  in  relation  to  portfolio 
 composition from the perspective of private investors. Yet, the focus on private equity’s port-
 folio capabilities within the existing literature is very limited. This has been one of the main 
 motivational  factors  for  us,  and  therefore  our  aim  is  to  quantitatively  contribute  to  the  re-
 search on private equity’s portfolio capabilities.  


In order to test private equity’s portfolio capabilities, we will follow the approach presented in 
 the figure below. First, we provide a review of the existing research conducted on private eq-
 uity as an asset class. Second, based on the existing literature, we put forward a hypothesis, 
 with  respect  to  private  equity’s  portfolio  capabilities.  Third,  we  test  our  hypothesis  through 
 the  use  of  a  number  of  well  versed  asset  allocation  models  and  accompanying  performance 
 measures.  Finally,  based  on  our  empirical  testing  we  assess  whether  our  hypothesis  can  be 
 confirmed or rejected. 


       


1 Measured by asset under management 



(7)2 


Figure 1.1: Research Approach 


Source: Creshwell (2009) and own contribution  


The greater part of this thesis will concern testing the defined hypothesis. The actual testing 
 will  be  conducted  using  a  constructed  proxy  for  private  equity.  Based  on  our  research  on 
 available regular private equity fund data, we came to the conclusion that we could not make 
 generalisations based on this. The available data were mostly track records of the individual 
 funds performance, which first of all was limited with respect to the amount of observations 
 and secondly, questionable regarding validity due to the missing regulations on private equity. 


Therefore, by using listed private equity to compose a proxy for this asset class, we overcame 
 the problems concerning lack of data.  


As illustrated in Figure 1.2, the private equity proxy will be added to a benchmark portfolio, 
 using a variety of asset allocation models. Based on the resulting portfolios we will apply dif-
 ferent performance  measures, which enable us to compare the performance of the portfolios 
 with and without private equity added. The results of the performance evaluations then allow 
 us to confirm or reject our hypothesis, regarding private equity’s portfolio capabilities. 


Figure 1.2: Hypothesis Testing 


Source: Own contribution 


In the following section we present a review of the existing literature on private equity. This 
 review  will  serve  as  an  introduction  to  this  asset  class  and  the  motivation  for  our  research 
 question. 



2.  Literature Review of Private Equity 


In order to assess the portfolio capabilities of private equity as an asset class, we here present 
the  views  on  private  equity  in  the  existing literature.  Although  the  focus  of  this  thesis  is  on 
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 private equity’s portfolio capabilities, only limited literature exists on the topic. Therefore, we 
 have divided our literature review into different components, which characterises the separate 
 portfolio capabilities of this assets class. This means that we will explore the return and risk 
 characteristics of this asset class, and assess its correlation with the public equity market. Fi-
 nally  we  will  review  the  findings  from  one  of  the  few  studies  made  on  private  equity  in  a 
 mixed portfolio setting. 


2.1  Definition of Asset Class 


It is important to clarify which type of asset class private equity belongs to, in order to assess 
 the portfolio capabilities. According to Greer (1997), a group of investments may be referred 
 to  as  an  asset  class,  when  this  group  can  be  considered  distinct  from  other  existing  asset 
 classes, and possess a unique risk and return profile. Private equity investments are normally 
 considered part of the group of investments, which are referred to as alternative asset classes 
 (Mayer & Mathonet, 2005) (Xu, 2004). This group of assets refer to non-traditional assets that 
 normally would not be found in a standard private investment portfolio.  


While many large portfolio managers for long have considered private equity an unique asset 
 class, Mayer & Mathonet (2005) argues that quantitative investment analysis have yet to pro-
 vide solid proof that this asset class, in fact, has its own risk-return profile. If this argument is 
 true and private equity cannot even be considered a distinct asset class, without a unique risk-
 return profile, the benefits of adding it to an investment portfolio may be limited. Therefore 
 we will in the next sections assess the existing view on private equity’s return and risk charac-
 teristics. 


2.2  Private Equity Returns 


Within the existing literature, numerous opinions exist on private equity’s ability to generate 
 superior returns. The reason for this may be due to the unavailability of lengthy reliable data 
 and that the legal requirements for this industry call for less disclosure from the funds (Brown 


& Morrow, 2001). Therefore, much debate has been created over the trustworthiness of spe-
 cific surveys.   


The general argument follows that the incentive for investing in private equity is the potential 
for increased returns relative to traditional publicly traded securities (Brown & Morrow, 2001 
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 and Zhu, et al., 2004). Lerner et al. (2004) further reports that the Yale University’s Endow-
 ment fund, which are among the largest investors in private equity, believe that investments in 
 private equity can potentially generate incremental returns independent of the performance of 
 the  broader  market.  More  specifically,  the  Yale  Endowment  fund  has  achieved  annualised 
 returns  of  29  %,  since  the  interception  in  1973  to  2003  (Mayer  &  Mathonet,  2005).  Argu-
 ments like these summarises some of the expectations that many investors have to private eq-
 uity  as  an  asset  class.  However,  looking  at  some  of  the  studies  conducted  in  recent  years,  a 
 diverging picture seems to emerge. 


Brown and Morrow (2001) finds that Leveraged Buy Outs (LBOs) have performed well over 
 a  twenty-year  period  starting  1980,  with  annualised  returns  of  16.5  %,  outperforming  both 
 S&P 500 and Russell 2000, which achieved returns of 15.3 % and 11.7 %, respectively. This 
 however, is not the case if we consider periods of five and ten years ending in year 2000. Here 
 the  LBO’s  have  approximately  followed  the  performance  of  S&P  500  and  Russell  2000. 


These  findings  are  in  concordance  with  Kaplan  and  Schoar  (2005),  who  also  finds  that  the 
 private equity fund performance is following that of the S&P 500.  


On  the  contrary,  in  a  study  from  1986  to  2001  Xu  (2004)  analyses  the  performance  of  250 
 U.S. buyout funds, and finds the returns of these funds to be above that of S&P 500, Nasdaq 
 Composite and Dow Jones Industrial Average. In fact, with an average quarterly return of the 
 buyout  funds  of  4.24  %,  it  is  substantially  above  that  of  S&P  500  with  quarterly  returns  of 
 2.84 %. Also, the performance of the buyout funds is above those of Nasdaq Composite and 
 Dow Jones Industrial Average, though the difference is not as substantial as quarterly returns 
 of these were 3.68 % and 3.06 %, respectively. 


Finally, Rouvinez (2003) finds in a study of over a hundred different private equity partner-
 ships  between  1980  and  2001  that  the  average  return  of  these  funds  to  be  14.3%.  This  is 
 slightly above that of S&P 500, which he found to have obtained a total return of 13.9% for 
 the same period. 


Thus, with respect to private equity returns there seems to be mixed opinions. Some finds that 
private equity generate higher returns than the public equity market, whereas others find that 
private equity approximately follows the market. It is however, important to assess returns in 
relation to the accompanying risk. Therefore we will in the next section assess how volatile 
returns are for this asset class.  
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 2.3  Private Equity Risk 


A  simple  way  to  measure  risk  of  private  equity  is  to  compute  the  standard  deviation  of  re-
 turns,  based  on  the  reports  supplied  by  the  general  partners  (Rouvinez,  2003).  However,  as 
 pointed out by Meyer & Mathonet (2005) this method may understate volatility due to infre-
 quent valuations of this asset class, as opposed to daily changes in market price of public eq-
 uity  drawn  from  a  stock  exchange.  Moreover,  the  nature  of  the  reported  net  asset  values 
 (NAV) of the private equity fund is often influenced by a tendency to report the investment 
 values  close  to  initial  costs  until  the  time  of  disposure,  which  also  causes  volatility  to  be 
 falsely reduced (Rouvinez, 2003). 


In  Rouvinez’s  (2003)  study,  which  we  mentioned  in  the  previous  section  on  private  equity 
 returns,  he  found  that  the  average  volatility  of  private  equity  fund’s  cash  flow  returns  to  be 
 34.4%.  This  is  more  than  double  the  volatility  of  the  S&P  500,  which  he  found  to  be  only 
 15.6%. 


2.4  Private Equity Correlation 


Zhu et al. (2004) states there exist a general perception in the investment community that pri-
 vate equity investments can provide enhanced portfolio diversification, i.e. implying low cor-
 relation with public equity. They, however, on the other hand argue that this perception is in-
 correct and that diversification should not be considered a major benefit of private equity in-
 vesting. Moreover, they conclude that private equity investments share many systematic and 
 economic  risks  with  public  equity  and  that  the  accompanying  correlation  therefore  destroys 
 the diversification benefits of private equity. 


Phalippou and Zollo (2005) studied the drivers behind the performance of US and European 
 private equity funds. They found that the performance of these funds co-varied positively with 
 both business cycles and stock-market cycles. This is in accordance with the findings of Xu 
 (2004),  who  also  found  that  the  returns  of  buyout  funds  were  highly  significantly  and  posi-
 tively correlated with the general business cycle. 


Here, we can once again point out the arguments presented by Meyer & Mathonet (2005) and 
Rouvinez  (2003),  concerning  the  infrequent  valuations  and  tendencies  to  report  investment 
values close to initial costs until the time of disposure. Both of these circumstances may nega-
tively  contribute  to  keeping  the  correlation  between  private  equity  and  public  equity  incor-
rectly low. 
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 Based on the presented arguments, we can derive that although some investment professionals 
 may perceive private equity to have low correlation with public equity, many recent studies 
 indicates the opposite. When assessing private equity’s portfolio capabilities, it is important to 
 consider risk and return in unity. Not much research is available on this topic, however, we 
 will present one of the few in the following section. 


2.5  Private Equity in Mixed Portfolios 


As  mentioned  in  the  introduction,  the  research  on  private  equity  in  mixed  portfolios  is  very 
 limited  in  the  existing  literature.  However,  Schmidt  (2006)  is  one  exception.  In  his  article 


“Do the Alternative Asset’s Risk and Return Characteristics Add Value to the Portfolio”, he 
 finds evidence for the benefits of adding private equity to a portfolio of mixed assets. More 
 specifically,  using  data from  123  investment  funds,  Schmidt  (2006)  simulates  a  mixed  asset 
 portfolio,  composed  of  private  equity  and  stocks,  which  he  uses  to  derive  optimal  portfolio 
 compositions,  assuming  an  unconstrained  investor.  Using  different  allocation  strategies,  he 
 finds the optimal allocation to private equity in a mixed portfolio to be somewhere between 
 3% and 65%. Thus, he concludes that an investor can combine the asset classes of stocks and 
 private equity in order to improve overall portfolio performance. 


The optimal allocation spread of how much to allocate into private equity as pointed out by 
 Schmidt  (2006)  seems  to  be  very  large.  However,  the  general  guidelines  provided  by  many 
 financial  institutions  promotes  private  equity  allocation  of  around  5-10%,  although  it  is  not 
 unusual  to  observe  allocations  below  5%  for  institutional  investors  (Mathonet  &  Mayer, 
 2007).  


While Schmidt (2006) is just one study with a broad conclusion in respect to optimal alloca-
 tion of private equity, we find it interesting and a small step in the direction of clarifying the 
 portfolio capabilities of private equity. 


2.6  Summary of Literature Review 


In the literature review we found that surprisingly little attention has been assigned to private 
equity’s  portfolio  capabilities  in  relation  to  mixed  portfolios.  Therefore,  in  assessing  these 
capabilities within the existing literature, we separately considered the return, risk, and corre-
lation of this asset class. First, we found arguments for private equity performance both fol-
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 lowing and exceeding the general stock market. Second, we found it problematic to assess the 
 accompanying  volatility  and  correlation,  as  infrequent  valuations  and  accounting  standards 
 detrimentally influenced these factors. However, Rouvinez (2003) found that although private 
 equity generated slightly higher returns, the accompanying volatility was more than twice as 
 high as that of the general stock market. Third, it was argued that the general perception in the 
 investment community assumed that private equity investments potentially could provide di-
 versification  benefits.  However,  in  the  studies  assessed  we  found  a  clear  tendency  for  high 
 correlation  between  private  equity  and  public  equity.  Finally,  we  found  a  study,  which 
 showed that private equity positively influenced portfolio performance of a mixed portfolio. 



3.  Research Question & Limitations 


3.1  Research Question 


As the literature review indicated, a diversity of opinions concerning private equity’s risk and 
 return  characteristics  exist.  With  departure  in  the  literature’s  diverging  view  on  this  asset 
 class, we have chosen to investigate private equity’s portfolio capabilities, by assessing how 
 this asset class affects portfolio performance. Our contribution will be a quantitative analysis, 
 based on a variety of asset allocation strategies and accompanying performance measures.  


In contrast to the excising literature, our objective is to provide an analysis where the validity 
 of our findings is not limited by lack of data, which is common for investigations of this asset 
 class. Furthermore, this analysis will go beyond investigating whether private equity can pro-
 vide superior returns as the aim has been for the several existing surveys. Our approach will 
 instead be to analyse the associated risk and diversification possibilities as well.   


Finally,  the  contribution  of  this  thesis,  to  the  existing  private  equity  literature,  will  be  an 
 analysis useful to advanced private investors and professional asset management advisors. 


         


The research question answered throughout this thesis, covering the above objectives, will be: 


How will private equity affect portfolio performance with respect to return and risk 
 characteristics, when this asset class is added to an investment portfolio consisting 
 of stocks and bonds2?    


       


2 By returns we mean capital gains and dividends, and we define risk as the standard deviation of returns. 
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 3.2  Limitations 


We  will  focus  on  a  quantitative  investment  analysis  and  exclude  social  and  macroeconomic 
 investigations. Surveys in those areas have been carried out by Nyrup (2007) and could very 
 likely affect private equity through laws and regulations. Due to scope of this thesis, it has not 
 been possible to include this.  


To  make  as  general  a  contribution  as  possible,  we  have  also  chosen  to  leave  out  taxes  and 
 transaction costs. Taxes are country and investor specific and transaction costs are subject to 
 several factors. By excluding these factors, our conclusion will therefore be useful to a broad-
 er spectrum of investors. Furthermore, we assume that all assets are liquid, implying that they 
 can be traded at any point in time. 


We  apply  a  number  of  asset  allocation  models,  although  we  are  aware  of  the  shortcomings 
 with  respect  to  estimation  of  risk  and  return  parameters.  Despite  of  this,  we  consider  these 
 models the best at hand to illustrate the portfolio capabilities of private equity. 



4.  Methodology 


The method chosen to answer our research question follows a deductive research approach, as 
 illustrated in Figure 4.1. That is, with departure in existing literature on private equity, we will 
 deduce a hypothesis, which answers our research question, through testing on empirical data. 


Based on our findings we can then confirm or reject the hypothesis.  


Figure 4.1: Deductive Research Approach 


Source: (Creshwell, 2009). 
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 The hypothesis which we wish to test will be a modification of our research question. That is, 
 we will reduce our research question into a definite statement about the value of a quantity, so 
 it  becomes  a  testable  hypothesis  as  argued  by  DeFusco  et  al.  (2007).  Thus,  we  can  use  the 
 tools and concepts of hypothesis testing to address our research questions, and thereby apply 
 statistical inference to make judgement about private equity. By statistical inference we mean, 
 that we on the basis of a sample of private equity data, will make judgement about whether 
 private equity as an asset class can improve portfolio performance (DeFusco et al., 2007).  


4.1  Hypothesis 


In  order  to  reduce  our  research  question  into  a  definite  statement,  which  can  be  tested  as  a 
 hypothesis,  we  need  to  ensure  that  our  research  question  is  answered  concurrently  and  that 
 our hypothesis is concerning the value of a quantity. The hypothesis, which we want to test, 
 can then be boiled down to: 


Hypothesis: Will portfolio performance be improved with respect to risk and return, when 
 private equity is added to an investment portfolio, consisting of stocks and bonds.   


The above hypothesis allows us to perform a quantitative test, since both risk and return are 
 measurable.  We  can  then  compare  the  performance  characteristics  before  and  after  private 
 equity  is  added,  and  on  that  basis  confirm  of  reject  the  hypothesis.  In  order  to  test  the  hy-
 pothesis  we  will  apply  the  tools  of  quantitative  investment  analysis,  which  will  provide  an 
 objective view in answering our research question. The research approach we will follow is 
 described in the following section.  


4.2  Approach 


In this section we will describe and explain the chosen approach for the remainder of this the-
 sis. This analysis will be a quantitative study, where focus will be on portfolio risk and return. 


By this we mean that when determining whether our hypothesis can be confirmed or rejected, 
 the  conclusion  will  be  based  on  whether  the  portfolio  risk-return  relationship  has  been  im-
 proved.  


In  order  to  test  our  hypothesis,  we  have  created  a  benchmark  portfolio  denoted  the  Initial 
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 Portfolio (IP) consisting of stock and bonds. We will add private equity to that portfolio and 
 thereby create a new portfolio, denoted the Mixed Portfolio (MP), consisting of stocks, bonds 
 and private equity. To facilitate comparison and to enable ranking between the two portfolios, 
 performance measures will be calculated for each portfolio. These performance measures will 
 then  be  used  to  evaluate  and  confirm  or  reject,  whether  private  equity  as  an  asset  class  can 
 improve portfolio performance. In order to increase the validity of our conclusions, we have 
 applied a variety of asset allocation strategies as well as performance measures.   


To answer our research question, as sufficiently as possible, an assessment of private equity 
 as well as diversification potential has been added. This will provide the reader a more objec-
 tive picture of private equity, which will not be affected by the asset allocation strategies and 
 performance measures selected by us.  


Our  analysis  of  private  equity’s  portfolio  capabilities  is  structured  into  the  overall  sections 
 illustrated in Figure 4.2, following a deductive research approach.  


Figure 4.2:  Thesis Structure 


Source: Own contribution 


In the previous section the research question and hypothesis were presented. In the following 
we start out by defining our investor in scope. This is followed by a presentation and test of 
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 our input data. The purpose of this section is to test if the assumption regarding normal distri-
 bution of our data is met.  


We will then turn to a definition and review of private equity. Due to the lack of data on regu-
 lar  private  equity,  we  have  constructed  a  proxy,  which  we  have  used  for  empirical  testing. 


This  proxy  will  be  analysed  in  the  subsequent  section,  where  we  will  argue  for  the  compo-
 nents  contained  in  the  proxy.  To  be  able  to reject  or  confirm  our  hypothesis,  we  have  com-
 piled a benchmark portfolio, which will make it possible to make a quantitative comparison. 


After having analysed the construction of the private equity proxy and the benchmark portfo-
 lio, we turn to an investigation of diversification potential. This assessment acts as a justifica-
 tion  for  the  further  analysis,  as  well  as  providing  an  impression  of  the  correlations  between 
 private equity and bonds and stocks, without the interference of asset allocation strategies or 
 performance measures. 


After  having  laid  the  foundation  for  our  deductive  research  approach,  we  turn  towards  data 
 generation  and  findings.  Due  to  the  complexity  of  these  sections,  they  will  be  described  in 
 detail in the following three sections.  


4.2.1  Approach: Asset Allocation Models 


Before presenting our findings, we describe and argue for the different asset allocation strate-
 gies, which we have used to test whether private equity can improve portfolio performance.  


We  start  by  considering  the  simple  asset  allocation  models,  1/N,  which  treat  all  assets  as  if 
 they hold the same risk-return attributes. We then move on to the minimum variance-model 
 followed  by  the  optimal  asset  allocation  models,  starting  with  Markowitz’s  Mean-Variance 
 model, and end with the more sophisticated Bayes-Stein approach, which uses more advanced 
 methods to overcome estimation errors. 


We apply 26 different asset allocation strategies on total return data from 1989 to 2009, to test 
whether private equity can improve portfolio performance. In order to test this, we follow an 
approach  for  our  analysis  inspired  by  DeMiguel  et  al  (2009),  which  is  based  on  a  rolling-
sample method. See Figure 4.3: 
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Figure 4.3: Rolling Sample 


Source: Own contribution 


Given a dataset of T = 240 months of total return data, from 1989 to 2009, we have chosen an 
 estimation window of M = 60 months. For each month t, beginning from t = M+1 = 61, we 
 use the data from the previous 60 months to estimate the particular parameters needed to im-
 plement a given strategy. Once these parameters have been estimated we use them to deter-
 mine  the  relative  portfolio  weights  for  the  portfolios  with  and  without private  equity  added, 
 respectively. These weights are then used to determine the out-of-sample return in period t+1. 


This process is repeated by adding the return data of the following period in the dataset and 
 skipping the first return, until we reach the end of the dataset. 


4.2.2  Approach: Performance Evaluation 


The  result  of  the  rolling-sample  approach  is  a  time  series  of T  –  M  =  180  monthly  out-of-
 sample  returns  derived  for  each  of  the  asset  allocation  strategies  applied  to  the  investment 
 portfolios. For each of these time series we calculate three performance measures: the Sharpe 
 Ratio,  Differential  Return,  and  Certainty-Equivalent-Return.  These  performance  measure 
 have been chosen for their ability to evaluate returns in relation to the accompanying risk. 


To test whether the Sharpe performance measure applied on the portfolios can be considered 
statistically distinguishable, we further compute the p-value of the difference, in the same way 
as  Jobson  and  Korkie  (1981),  with  the  corrections  pointed  out  by  Memmel  (2003).  This  al-
lows us to make well-founded conclusions with respect to the relative performance of the dif-
ferent investment strategies applied on the portfolios.  
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 4.2.3  Approach: Confirmation/Rejection of Hypothesis 


The evaluation of performance should provide us with a solid and quantitative foundation for 
 making  a  valid  conclusion  with  regards  to  whether  the  hypothesis  put  forward  can  be  con-
 firmed or rejected and thereby answer our research question.  



5.  Investor Preferences and Utility 


Our investor in scope is a private investor, investing globally with all returns based on data in 
 UK Pounds. We assume an investment horizon of 15 years and that the investor has access to 
 the  funds  required  to  rebalance  investments.  Furthermore,  the  investor  is  assumed  to  be  ra-
 tional and risk-averse. 


When evaluating different investment strategies it is useful to consider the investors’ attitude 
 towards  risk,  instead  of  assuming  that  all  investors  have  identical  preferences.  The  optimal 
 investment  portfolio  will  therefore  be  highly  depended  on  the  individual  investor’s  attitude 
 towards risk. I.e. more risk-averse investors will tend to have a lower exposure to equity com-
 pared  to  speculative  investors.  We  will  in  this  section  analyse  investor  preferences  and  the 
 criteria  which  these  preferences  should  meet  in  order  to  be  considered  rational.  We  start  by 
 assuming that the investor’s preferences can be expressed by the use of a utility function U. 


By taking the out-of-sample returns of an investment strategy and the utility function U, we 
 can calculate the expected utility of an investment strategy. The best investment strategy will 
 be the one which optimises the investor’s expected utility. 


5.1  Utility function 


The utility function applied can be described by two main assumptions. The first assumption 
 states that the investor prefers higher returns to lower. That is the same as saying, that the in-
 vestor has a positive marginal utility of returns (Copeland et. al, 2005): 


0


MU(r)> ,   (5.1) 


where MU is marginal utility and r is returns. The second assumption states that the impact of 
an  additional  level  of  returns  is  decreasing  when  the  investor’s  returns  are  increasing.  This 
means that the marginal utility of returns is decreasing when returns are increasing: 
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 0


MU(r)→ when r↑   (5.2) 


We will furthermore assume that the investor in scope is risk averse. This means that the util-
 ity of expected wealth is greater than the expected utility of wealth (Copeland et. al, 2005): 
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As an example of this we can consider rolling a dice. The payoff for throwing a 6 will be £60 
 with a probability of 16, while throwing any other number will pay off  £0. If we offer our 
 investor to receive £10 ((16)*60) for sure instead of taking the gamble, the choice would be 
 to  accept  the  £10  without  taking  the  gamble.  An  investor  who  preferred  risk  (risk-lover) 
 would  take  the  gamble,  since  the  expected  utility  of  wealth  (gamble)  would  be  greater  than 
 the utility of expected wealth (money for sure).  


In the thesis at hand we have chosen the constant relative risk aversion (CRRA), which is one 
 of  the  most  popular  utility  functions  in  the  existing  literature  (Azar,  2006).  The  reason  why 
 this  function  is  called constant is  due  to  the  fact  that  the  coefficient  of  risk  aversion  is  con-
 stant, which means that the level of risk aversion will be constant. This means that the inves-
 tor will have a constant risk aversion to proportional loss of wealth even though the absolute 
 loss increases as wealth does (Copeland et. al, 2005). The CRRA utility function is given by: 


U(R)=


R1−γ −1
 1−γ





 


 for γ≠1
 ln(R)        for γ = 1 











   


(5.4) 


where R is returns and γ is the coefficient of risk aversion. The utility function is defined for 
 positive input parameters of return r (i.e. gross returns, R = 1 + r) as well as positive levels of 
 risk aversion γ.  


5.2  Levels of risk aversion 


According  to  the  existing  academic  literature  using  constant  relative  risk  aversion,  there 
seems  to  be  consensus  regarding  the  interval  for  the  level  of  risk  aversion.  While  Parker 
(2003) and Campbell and Viceira (2002) considers γ =5 to be a plausible level of risk aver-
sion, Prescott (1986) uses γ =1 in his simulations. Chetty (2003) derives a mathematical theo-
retical model and finds a level of risk aversion, which is very close to 1.  
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 We  have  chosen  to  apply  levels  of  risk  aversion  of  1,  3,  and  5  in  our  computations,  to  see 
 whether these will produce different outcomes. We have graphically presented the three levels 
 of risk aversion in Figure 5.1. 


Figure 5.1:  Utility of Returns at Different Levels of Risk Aversion 


Source:  See appendix 1 


In Figure 5.1 above, we have presented three levels of risk aversion; 1, 3 and 5. The graphs 
 show the utility obtained from a vector of fictive returns. We can see from Figure 5.1 that the 
 assumptions regarding utility are fulfilled. First it can be seen that the investors have a posi-
 tive  marginal  utility  of  returns  for  all  three  levels  of  risk  aversion.  This  assumption  holds 
 since the slopes of the tangents to the graphs stays positive, which implies that higher returns 
 are preferred to lower. Second we can see that the marginal utility of returns are decreasing 
 when returns are increasing, since the slopes of the tangents to the graphs decreases as returns 
 get higher.  


When  considering  Figure  5.1  it  is  also  intuitive  to  see  how  the  three  levels  of  risk  aversion 
differ. The higher the risk aversion, the more negative is the utility of the lower returns. On 
the other hand does a low risk aversion result in more utility from higher returns. So from the 
graphs above, we can deduct that an investor with a low risk aversion (γ = 1) will obtain more 
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 utility from high returns, compared to an investor with high risk aversion (γ = 5), and at the 
 same time not get as negative utility from low returns as the investor with high risk aversion.  


This fact tells us a lot about an investor’s attitude towards risky investments. An investor with 
 high  risk  aversion  will  prefer  investments  with  low  volatility  (standard  deviation)  since  the 
 probability of obtaining negative returns are lower than investments with high volatility. The 
 investor with low risk aversion will on the other hand prefer high risk, since low returns will 
 not  have  much  effect  on  the  utility  obtained,  compared  to  high  returns  which  affect  utility 
 relatively more in a positive direction.  


With  the  above  knowledge  in  hand,  we  have  three  investor  profiles,  which  we  will  analyse 
 throughout this thesis.   



6.  Data  


Our data have all been gathered from Datastream Advance 4.0. Datastream is a database sup-
 ported by Thomson Financials, providing financial and statistical information. Datastream are 
 among  the  largest  and  most  respected  historical  financial  numerical  databases  in  the  world, 
 providing daily updates. Thus, we therefore assume reliability of our data set. 


The time series, which we wish to analyse, are composed of 20 years of total monthly return 
 data. Using total return data allow us to include income from dividends and interest, as well as 
 increases or decreases in the price of the security.  


6.1   Distribution of Data 


Modern portfolio theory, which we will be applying for asset allocation, relies on the assump-
 tion that input parameters are normally distributed (Markowitz, 1952). The same assumptions 
 are underpinning the related performance measures (Sharpe, 1966) (Scholz & Wilkens 2005).  


To be able to apply the asset allocation strategies and related performance measure, we must 
 therefore  assume  that  our  returns  are  normally  distributed.  This  assumption  is  hardly  ever 
 met, since the returns on financial data often come with fat tails (Jorion, 2007) (Campbell et 
 al, 1997).   


To analyse the consequences of our assumptions, we will at first describe the normal distribu-
tion and then test whether our returns are normally distributed. If our data is not normally dis-
tributed, the in-sample optimum will no longer hold. This will affect the validity of our find-
ings and the test is therefore important to perform.  
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 6.2   The Normal Distribution  


For all normal distributions, the graph of the density function is symmetrical around the mean. 


Probability Density Function (PDF), mean and variance are defined by: 
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The  normal  distribution  has  some  convenient  properties,  since  the  entire  distribution  can  be 
 characterised by its first two moments, mean and variance, that is N(µ,σ2). In practice, the 
 normal distribution is tabulated with mean zero and variance one  N(0,1)and called the stan-
 dard normal distribution (Jorion, 2007).  


As reviewed previously, the Modern Portfolio theory is based on the assumption that returns 
 are normally distributed. This assumption can be seen in Markowitz (1952), where Markowitz 
 assumes that an investor determines the optimal portfolio based on expected mean and vari-
 ance  only,  also  known  as  a  mean-variance  investor.  The  same  is  true  when  considering  the 
 Sharpe Ratio, where portfolios are ranked on behalf of their mean-variance characteristics and 
 data is assumed to be normal distributed (Sharpe, 1966).     


By assuming that investors choose their optimal portfolios based on mean-variance analysis, 
 we implicitly assume that investors ignore the third and fourth moments, skewness and kurto-
 sis. We will look into these in the following section. 


6.2.1   Higher Moments 


A distribution’s skewness, S, is a distribution’s third moment and indicates how much asym-
metry there is in the distribution. For the normal distribution S = 0, because the normal distri-
bution is a symmetrical distribution. Skewness is defined by: 
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Negative  skewness  indicates  that  the  distribution  has  a  long  left  tail  and  therefore  generates 
 large negative values (Jorion, 2007). 


The kurtosis of a distribution, K, describes how fast (or slow) the tails decay and is the fourth 
 moment. For the normal distribution K = 3, values larger than this implies a greater likelihood 
 of large values, positive or negative (Jorion, 2007). Kurtosis is defined by: 
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If  our  input  parameters  are  normally  distributed  skewness  and  kurtosis  will  not  come  into 
 play. The problem arises if our return vectors are not normally distributed or if the investor in 
 scope has preferences for higher moments. We know from Scott & Horvath (1980) that inves-
 tors prefer high mean and skewness while they prefer low variance and kurtosis. High skew-
 ness involves that most of the observations are to the right of the mean which results in higher 
 payoffs. High kurtosis means that the distribution has fatter tails than the normal distribution. 


This  increases  the  probability  of  both  extreme  positive  and  negative  values,  which  will  in-
 crease the risk of an investment. Therefore do investors prefer low kurtosis. 


Now  that  we  have  seen  that  investors  have  preferences  for  higher  moments,  we  know  that 
 assuming  investors  ignore  these  moments  is  not  correct.  On  the  other  hand  did  we  also  see 
 that if data is normally distributed, skewness and kurtosis will not matter, since this distribu-
 tion can be characterised by its first two moments. So for us to carry out mean-variance op-
 timisations and performance measurement, it requires an analysis of whether our data can be 
 assumed to be normally distributed. We perform this test in the next section.  


6.3  Test for Normally Distributed Data 


To  test  the  input  parameters  we  will  make  use  of  both  graphical  and  statistical  tests.  The 
graphical  tests  consist  of  a  Frequency  Distribution  Histogram,  where  we  will  compare  the 
frequencies  of  our  observations  with  frequencies  estimated  from  the  Probability  Density 
Functions for the normal distribution. Furthermore will we analyse a so-called P-P Plot where 
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 the observed cumulative frequencies will be plotted against the estimated cumulative frequen-
 cies. 


The statistical test will be carried out as a Lilliefors test (Lilliefors, 1967), where we will test 
 the  null  hypothesis  that  our  return  data  is  normally  distributed,  against  the  alternative  hy-
 pothesis that it is not normally distributed.  


The Lilliefors test origins from the Kolmogorov-Smirmov test, but the Lilliefors test does not 
 require that the null distribution is fully defined with respect to mean and variance (Lilliefors, 
 1967). The Lilliefors test is a 2-sided goodness-of-fit, with the same test statistic as the Kol-
 mogorov-Smirmov test:  



( )
X S ( )
X
 F

D=maxx ∗ − N


    (6.6) 


where  SN
( )
X   is  the  sample  cumulative  distribution  function  and  F∗( )
X is  the  cumulative 
 normal distribution function. The value of D is therefore the maximum discrepancy between 
 the sample distribution and the normal distribution.  

We perform the tests in MatLab3, where the Lilliefors test is a built-in function4. The MatLab 
 Lilliefors test uses a table of critical values computed using Monte Carlo simulation for sam-
 ple  sizes  less  than  1000.  The  table  is  larger  and  more  accurate  than  the  table  introduced  by 
 Lilliefors. More specific we apply the test “h = lillietest(x)” where the test returns the logical 
 value h = 1 if it rejects the null hypothesis at the 5% significance level, and h = 0 if it cannot 
 be rejected. Our null hypothesis is that our input parameters are normally distributed. The test 
 results can be seen in Table 6.1: 


  


       


3 See appendix 2 for MatLab Script and output 


4http://www.mathworks.com/access/helpdesk/help/toolbox/stats/index.html?/access/helpdesk/help/toolbox/stats/l
illietest.html 
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Table 6.1: Normal Distribution Test


Source: See appendix 2 


Table  6.1  shows  that  6  out  of  the  21  indices  are  normally  distributed  on  a  5%  significance 
 level, according to the Lilliefors test. The next step in our test for normal distributed data is to 
 analyse each return vector, to determine whether we can assume data to be normal distributed, 
 despite  of  the  above  Lilliefors  tests.  The  graphical  normal  distribution tests can  be  found  in 
 appendix 2.  


6.4  Conclusion on normal distribution test 


We have, for each of the return vectors, analysed whether our assumption regarding normal 
 distributed data were valid. The Lilliefors test showed that 6 out 21 return vectors were nor-
 mally distributed. When comparing this result with the Frequency Distribution Histogram and 
 P-P  Plot,  in  Appendix  2,  we  see  the  same  tendency.  Even  though  the  density  functions  are 
 approximately  symmetrical  around  the  mean,  we  see  outliers  which  causes  kurtosis  to  be 
 higher than 3. This result is also in accordance with Jorion (2007) and Campbell et al (1997), 
 who found that financial data often comes with fat tails. 


We have tested the consequences of removing outliers and the result was that the return vec-
tors  approached  the  normal  distribution.  When  testing  this,  we  observed  that  the  amount  of 
outliers  were  highest  for  the  private  equity  indices  and  furthermore  more  extreme.  For  the 
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 stock  and  bond  indices,  the  amount  of  outliers  was  fewer  and  less  extreme  and  therefore 
 closer to the normal distribution.   


  


Even though we cannot conclude that our input parameters are normally distributed, we still 
 chose to apply the mean-variance strategies along with the related performance measures. We 
 do this, since we believe these models to be the best at hand, when taking the available his-
 toric  data  into  consideration.  The  historical  data  for  the  private  equity  indices  does  for  in-
 stance not provide us with market capitalisations and book-to-market ratios, which excludes a 
 number of models. When using the mean-variance approach, we must accept that the higher 
 moments  are  being  ignored,  even  though  we  have  seen  that  the  distributions  contains  both 
 kurtosis and excess skewness, for the majority of the return vectors.  



7.  Private Equity 


In the following section we will provide a description of the various aspects of private equity 
 in  order  to  give  the  reader  some  insight  to  this  particular  asset  class.  We  start  with  a  brief 
 definition  of  private  equity,  followed  by  a  description  of  ownership  structure,  investment 
 process  and  horizon,  venture  capital,  and  listed private  equity  investments.  We  then  explain 
 how listed private equity works and how it differs from limited partnership private equity in-
 vestments.  


7.1  Private Equity Defined 


The  term  private  equity  refers  to  investment  in  unlisted  companies  that  are  held  private,  as 
 opposed to companies, which are publicly listed. The majority of private equity investments 
 are undertaken by private equity firms, which raise funds from institutions like pension funds, 
 major banks, and wealthy individuals, to invest in companies with either high growth poten-
 tial or a need for restructuring (Spliid, 2007). 


The  concept  of  “private  equity”  contains  different  investment  approaches  such  as  manage-
ment  buy-outs  and  buy-ins,  venture  capital,  and  development  capital.  Furthermore,  the  in-
vestment strategies of different private equity companies differ immensely according to their 
investment  criteria,  such  as  acquisition  size,  sector,  region,  and  purpose  of  the  acquisition, 
which  e.g.  includes  start-up,  expansion,  buyouts  and  turnarounds.  However,  as  the  bulk  of 



(27)22 
 funds placed in private equity is invested in leveraged buyouts, (henceforth, LBOs) referring 
 to private equity is often implicitly LBOs (Philippou & Zollo, 2005). 


LBOs are normally characterised by acquisitions in mature companies, within industries such 
 as  manufacturing,  technology,  telecommunication,  and  health  care.  Usually  LBOs  involve 
 acquiring public or private companies and restructure e.g. the capital structure with a signifi-
 cant level of debt.  


7.2  Ownership Structure 


The private equity funds usually have a portfolio of investments consisting of acquired com-
 panies,  which  is  managed  by  a  management  company  (Thomsen  &  Vinten,  2008).  Private 
 equity funds are organised as partnerships with general and limited partners. General partners 
 are the management company, who manages the portfolio of investments by buying, owning 
 and  selling  companies.  The  limited  partners  are  typically  banks,  pension  funds  or  hedge 
 funds. They commit a certain amount to an investment fund, which is called on when the fund 
 finds  a  desirable  acquisition  target  (Thomsen  &  Vinten,  2008).  The  investment  fund  is  the 
 acquirer and owner of the target companies, while general and limited partners are investors 
 in the investment fund as it can be seen from Figure 7.1: 


Figure 7.1: Private Equity Fund Structure 


Source: Spliid (2007) 
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 7.3  Investment Process 


The  way  private  equity  generally  works,  engages  the  management  firm  of  a  private  equity 
 company  to  establish  a limited  partnership  fund,  with  duration  of  normally  between  7  to  10 
 years (Mayer & Mathonet, 2005). Usually the fund is fully invested after the first three to four 
 years,  attaining  majority,  or  occasionally  minority  stakes  in  companies  fulfilling  the  fund’s 
 investment  criteria  specified  in  the  fund’s  prospectus.  The  fund  manager  then  actively  en-
 gages in the development, optimisation, and restructuring of the acquired companies, in order 
 to help them grow and prosper. Typically this implies the fund manager to take a seat on the 
 board, and thereby providing guidance and advice on strategic matters, especially on capital 
 markets, financing, networking, and market analysis (Mayer & Mathonet, 2005).  


In order for the private equity fund to successfully raise funds, it is important that the returns 
 obtained from previous funds has been good. Thus, it is imperative for a private equity com-
 pany to build a strong track record. 


The  investment  process,  where  the  majority  of  the  investments  are  carried  out  in  the  begin-
 ning of a funds lifetime, and where the benefits are reaped at the end of its lifetime, leads to a 
 payoff to the private equity investors, which differ from other investment types. The returns 
 of  acquisitions  differ,  since  the  resulting  cash  flows  are  less  predictable  (Fraser-Sampson, 
 2007). The timing and size of the cash out-flows are almost unknown to the limited partners, 
 however, the managing company cannot exceed the amount of capital committed. The same 
 holds true for the cash in-flows, as there will be no payouts until the investments are realised, 
 which can be impossible to predict. Generally it can be said that the cash out-flows occur in 
 the first years and in-flows in the final years of the investment period, causing a type of re-
 turn, which can be characterised by a “j-curve”, as can be seen in Figure 7.2: 


Figure 7.2: The j-curve 


Source: Mayer & Mathonet, 2005 
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 After a couple of years the fund may begin to sell parts of the acquisition or initiate an IPO, 
 which will yield positive returns and create the j-curve. 


7.4  Investment Horizon 


In  general,  investments  carried  out  by  private  equity  companies  are  held  for  several  years, 
 depending on a number of factors, such as the stage of the acquired company’s lifecycle, fu-
 ture growth prospects, and market conditions for exit. Investments in newly established com-
 panies may be held for a number of years, and repeatedly refinanced until the desired stage of 
 the company has been reached (ipeit.com) 5. 


The horizon for private equity investments is normally long term. 7 to10 year horizons seem 
 to  be  the  norm,  however,  sometimes  allowing  for  extension,  depending  on  various  cycles 
 (Mayer & Mathonet, 2005). These cycles includes fund raising cycles, where fundraising for 
 add-on investments is normally repeated every 3 to 5 years, specific sector or industry cycles, 
 and  stock  market  cycles.  Stock  market  cycles  are  particularly important  as  high  price  levels 
 creates  the  best  possibilities  for  exits,  whereas  low  price  levels  offer  the  best  condition  for 
 acquiring stakes in companies (Spliid, 2007). 


An  important  point  is,  however,  that  the  focus  is  always  to  achieve  the  best  return  on  each 
 individual investment, whenever this can be achieved. This usually implies that the emphasis 
 is on optimising long-term returns, rather than focusing on optimising the next quarterly re-
 port, as it is often the case with public companies. 


Furthermore, if a company is underperforming on its targets, the private equity investor will 
 normally act quickly to restructure, refinance, or change strategy in order to get back on track. 


If  this  is  not  attainable,  the  private  equity  investor  may  altogether  decide  to  cut  off  further 
 funding and abandon the project in order to minimise its losses (Mayer & Mathonet, 2005). 


Once the acquired company has been optimised sufficiently to be an attractive investment to 
 other investors, it may be sold off, or floated on a stock market through e.g. an IPO. 


       


5 iPeit.com or LPEq is an organisation of listed private equity companies 
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 7.5  Venture Capital 


Although the main focus of this thesis is on private equity in the shape of LBOs, as the bulk 
 of private equity investments fall into this category, some of the funds included in our private 
 equity proxy also engage in venture capital. Therefore we will provide a brief introduction to 
 this type of investments and point out the main differences from LBO investments. 


Venture capital is a subclass of private equity, which typically involves investments in early-
 stage  companies,  or  companies  about  to  undertake  expansion.  Usually  the  focus  is  on  high-
 potential  growth  companies,  where  the  goal  is  to  eventually  realise  gains  from  a  sale  or  an 
 IPO (Fraser-Sampson, 2007). 


As opposed to LBOs, venture capitalists typically engage in companies with relatively small 
 enterprise value, and almost never use bank loans as a source of financing. Furthermore, de-
 spite that venture capitalists rejects the vast majority of opportunities presented to them, only 
 few  of  the  investments  actually  undertaken  turn  out  successful.  However,  the  investments, 
 which does turn out successful often generate substantial returns. This is in contrast to LBOs, 
 which  has  a  relatively  high  percentage  of  success  with  only  limited  portion  of  write-offs 
 (Mayer & Mathonet, 2005). 


Finally,  venture  capital  focuses  on  rapidly  growing  sectors  and  on  cutting  edge  technology, 
 whereas LBOs tend to focus on more established industries. Therefore the approach for ven-
 ture capital relies on deep industry know-how, product development, and commercialisation. 


Again, this is in contrast to the LBO approach, which relies on cash financial engineering and 
 corporate restructuring.  


7.6  Listed private Equity 


In our analysis we have chosen to use listed private equity data to overcome some of the is-
sues normally related to data on this asset class, while still attaining a valid view on private 
equity. Listed private equity refers to companies, whose shares are publicly traded on primary 
stock  exchanges  such  as  London  Stock  Exchange  and  Euronext.  As  the  name  indicates,  the 
underlying investments are in regular private equity. Some of these are structured as invest-
ment trusts, which provides the term private equity investment trust (PEITs), which are simi-
lar to the widely known real estate investment trusts (REITs). Listed private equity companies 



(31)26 
 provides regular investors access to participate in private equity investments, and thereby the 
 opportunity  to  access  a  readymade  diversified  portfolio,  without  having  to  commit  a  small 
 fortune (ipeit.com). 


In general, there exist two different types of listed private equity, which regular investors can 
 invest in. These are both quoted on primary exchanges and includes: 


Figure 7.3: Listed private equity 


Source: ipeit.com 


Some listed private equity companies pursue a mix of the two strategies, offering a hybrid of 
 the two approaches.  


Each individual listed private equity company has its own investment strategy with respect to 
 industry, size, geography, and type of investments, much in the same way as limited partner-
 ships. Also the scope of listed private equity companies varies greatly, ranging from invest-
 ment  trusts  with  only  a  handful  of  portfolio  companies  specialising  in  a  given  industry  or 
 country,  to  large  fund-of-funds  with  holdings  in  more  than  300  private  equity  funds  around 
 the world (ipeit.com).  


Listed private equity companies have no fixed lifespan and continually invest and reinvest the 
proceeds  from  sales  of  assets,  rather  than  distributing  them  to  their  investors,  as  this  would 
lead to taxable gains. Consequently, the main objective of these companies is usually to pro-
vide shareholders with long-term capital appreciation, rather than dividend growth.  
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 7.6.1  Listed Private Equity versus Regular Private Equity 


In Table 7.1 we have summarised the main differences between listed private equity and regu-
 lar limited partnership private equity funds, to provide the reader with useful insights of the 
 discrepancies between these. 


Table 7.1: LPE vs. PE 


Source: iPeit.com 


Beside  what  has  already  been  described,  we  can  see  in  the  table  that  the  fees  paid  to  listed 
 private equity funds are normally low compared to limited partnerships. This is because the 
 fees charged by listed private equity companies serves as an extra layer of fees, on top of the 
 fees they pay on their investments in the underlying limited partnership private equity funds. 


This is to compensate the managers of listed private equity companies for their expertise, and 
to  achieve  a  readymade  diversified  investment  in  this  asset  class.  This  is  why  e.g.  fund-of-
funds are sometimes seen as inefficient, because they would have to perform better on aver-
age, in order to compensate for the extra layer of fees (Mathonet & Meyer, 2007) However, 
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 the benefits associated with fund-of-funds investments have to be evaluated for each individ-
 ual  investor,  as  it  can turn  out  cheaper  to  invest  in  this  way  compared  to  the  costs  of  direct 
 investments. 


Investors in listed private equity funds may enjoy the benefit of the liquidity and are therefore 
 not bound in the same way as with investments in limited partnership funds. However, small 
 listed  private  equity  vehicles  may  potentially  turn  out  illiquid  at  given  times,  especially  for 
 investors with large blocks of shares. 


Furthermore, one of the main benefits of limited partnership private equity is shareholder in-
 fluence in the form of e.g. board positions or power to change management. These benefits, 
 along  with  the  potential  opportunities  for  co-investments  vanish  with  investments  in  listed 
 private equity.  


Thus, as an overall assessment of listed private equity there can be said to be both pro’s and 
 con’s. However, for the average private investor, the disadvantages might not be substantial, 
 as he or she would normally not care about strategic influence, nor have the sufficient funds 
 to take on co-investments, or be able to attain a diversified stake in this normally hard to enter 
 asset class. 



8.  Private Equity Proxy 


In this section we will explain and argue for the construction of a private equity proxy, which 
 we will use to represent private equity in our empirical data testing. 


In  order  for  us  to  measure  whether  private  equity  can  improve  portfolio  performance,  valid 
 data with several years of observations is imperative. By definition, private equity is not pub-
 lic listed and due to this, it is not possible to get return data on a regular basis like weekly or 
 monthly.  Often  private  equity  investments  range  between  7  and  10  years  and  the  returns  of 
 acquisitions differ from other investment types, since the resulting cash flows are less predict-
 able (Fraser-Sampson, 2007).  


It is not possible to generate usable return data on regular private equity, when prices or re-
turns are not recorded on a regular basis and with very few observations. Even if return data 
were  available,  which  they  seldom  are,  we  would  not  be  able  to  make  any  valid  conclusion 
with returns recorded with intervals of several years. To estimate expected returns on private 
equity and covariance with other asset classes, based on yearly observations, would not act as 
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 applicable  input  parameters  for  the  asset  allocation  models  we  have  considered.  In  fact  we 
 could only conclude whether the individual funds had obtained high returns relative to other 
 asset classes, but not how the returns were compared to the associated risk like standard de-
 viation of returns. From our point of view, to be able to come up with acceptable estimates for 
 return and standard deviation would require several years of data with at least monthly obser-
 vations.    


Based  on  our  research  on  available  limited  partnership  private  equity  data,  we  came  to  the 
 conclusion  that  we  could  not  make  generalisations  based  on  this.  The  available  data  were 
 mostly track records of the individual funds performance, which first of all was limited with 
 respect to the amount of observations and secondly, questionable regarding validity due to the 
 missing regulations on private equity.     


Our approach has therefore been, to create a proxy for private equity, which we believe will 
 make it possible to make generalisation on whether private equity can improve portfolio per-
 formance. We have found that by using listed private equity we are able to obtain the amount 
 of observations required, for generating a valid proxy for private equity. In brief listed private 
 equity are trusts which invests in private equity directly and in-directly. Listed private equity 
 is public companies which are listed on primary stock exchanges. This means that we can get 
 access to data on quoted prices and thereby eliminate the problem of lacking data as found in 
 ordinary private equity.  


8.1  Validity of Proxy 


When  analysing  a  proxy  instead  of  regular  private  equity,  a  number  of  problems  may  arise. 


We have listed the problems below: 


1.  How good a proxy for private equity is listed private equity? 


2.  Can the market price the underlying private equity performance correct? 


3.  Can we trust the Net Asset Values? 


The  first  problem  concerns  whether  listed  private  equity  can  be  assumed  to  be  a  good  ap-
proximation for private equity. Due to the lack of data on private equity it is not possible to 
perform a quantitative analysis, on whether listed private equity has the same characteristics 
as regular private equity. It would have been conclusive to test if the correlation between the 
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 two  was  equal  to  1.  If  that  was  possible  we  would  not  need  a  proxy,  since  the  amount  of 
 available data for private equity would then be sufficient. To be able to use listed private eq-
 uity as a proxy we must therefore assume that the prices of listed private equity companies, 
 fully reflects the values of the underlying assets. 


The  above  assumption  leads  us  to  the  next  problem  regarding  whether  the  market  can  price 
 the performance of the underlying private equity assets correct. The listed private equity trusts 
 are often priced upon their estimates for the net asset value of their investments. To set a price 
 on  an  asset,  which  is  not  listed  on  a  stock  exchange,  is  quite  difficult.  So  in  order  to  value 
 their assets the listed private equity companies make use of financial-ratio multiples like P/E 
 or  MV/EBITDA6.  By  analysing  listed  companies  in  the  same  industry  as  their  acquisitions, 
 they  can  determine  the  ratio  between  for  example  market  value  and  EBITDA  for  the  listed 
 companies and use that for valuation of their acquisitions. If they find that the ratio between 
 market value and EBITDA is for example 7, they can multiply the EBITDA of their acquisi-
 tion  with  that  ratio  to  determine  the  value  of  the  acquired  company.  This  method  is  widely 
 used, but is of course not a guarantee for a correct market value.   


One question is whether the listed private equity trust’s value their assets at a fair price. An-
 other question is whether the investors value the share price of listed private equity trusts cor-
 rectly.  More  precisely,  can  the  market  price  the  underlying  private  equity  performance  cor-
 rectly? Listed private equity trusts are required to produce annual reports in accordance with 
 the regulations of the exchange where they are listed. Therefore, investors will have good in-
 sight when it comes to income, assets and liabilities. To question investor’s abilities to price 
 listed  companies  based  on  their  annual  reports,  would  be  the  same  as  questioning  the  way 
 stock markets work in general. We must therefore assume that the quoted prices of listed pri-
 vate equity to be valid. By making the assumption that the market can price the listed private 
 equity trusts at a fair price, we implicitly assume that the share prices reflects the underlying 
 investments. Therefore we can further assume that share prices reflect the performance of the 
 underlying private equity.  


       


6 (Price/Earnings) and (Market Value/ Earnings Before Interest, taxes, depreciations and amortizations). See 
Annual Reports of the companies considered.  
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