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Introduction

Typically, investment funds are organized as lichipartnerships, professionals in private
equity funds are considered as general partners)(G¥hile institutional investors and
other wealthy investors who provide the remainirapital are considered as limited

partners (LPs).

The GPs act as professional intermediaries by rmeduancertainty, asymmetric
information and agency costs incurred when ingtitigt invest directly in new ventures. To
align the interests of LPs and GPs, in a typicaicstire of funds, the compensation of GPs
is highly dependent on the commercial success effuhd and its performance. The GP
usually receives about 20% of fund's net profii$vfik [2004]; Sahlman [1990]; Johan and
Najar [2011]). In addition, before being allowed rereive any distribution of earnings,
GPs are often contractually obliged to return wirthPs the total capital invested, plus a
preferred return required by investors, namely ‘therdle rate"(Gompers and Lerner
[1999]; Wahrenburg and Schmidt [2003]; Metrick avidsuda [2010]). The GP usually
receives an annual management fee of about 2-2t%6tab committed capital of the fund.
These fees are collected primarily to cover thetsca$ management and investment
activities conducted by the manager of the fundesehincome received by GPs can
decrease until the end of the life’s fund to refig® gradual reduction of the activities of
GPs.

Therefore, the compensation of GPs consists ofparts: a fixed and a variable part. The
fixed part representing the “management fees” carcénsidered as compensation for
services in mutual funds and hudge-fund. Moreotre, variable part cannot be equated
with variable annuities issued by hedge funds. Pphi$ known as Interest Performance Fee

or “carried interest” represents a percentage @ptiofits earned by the fund.

This part of the compensation has been the subfestveral reform studies on their tax
treatment. The fact of imposing the carried interas the grant date requires the
determination of its fair value, but this is not easy task. Previous work mainly in tax
literature proposes to approximate the carriedrésteto a call option that gives to its
holder (GP) the right to receive a portion of thad’s profit. Some researches propose to

apply the most common models of option pricing saslBlack-Scholes model.



Otherwise, the carried interest can be considesed @all option but this option is quite
specific as it is granted under certain conditidrisus we will focus on the particularity of
these options that has not been considered inquewiork. The carried interest are neither
directly transferable to someone else nor freedgdble in the open market. Under such
circumstance, it can be argued based on soundcfadaand economic theory that non
marketability and non transferability discount daa appropriately applied to the carried
interest. We propose in this work to apply the appate models of option pricing to
determine the fair value of the carried interesilevbaking into account the criterion of

non-transferability.

Initially, we present a literature review about idiefg and evaluating fund manager
compensation, than we determine in the secondosecfithe paper, the various optional
characteristics of the carried interest that catifjuthe use of option pricing models. In the
third part, we introduce the non-marketability eria of the carried interest that will reduce
its fair value and finally we perform an empirieadaluation of the carry. In this part of the
paper, we analyze the sensitivity of carried irgeffair value according to the different

fund characteristics and the distribution terms.

1. Previous attempts to evaluate GPs compensation

Several research studies have focused on partmemeés of investment funds. Gompers
and Lerner (1999) were only interested in the fwediture capital. They explore the
sectoral variation and temporal conditions of tbheds. Litvak (2004) conduct a study
larger than that of Gompers and Lerner (1999) Wsoducing additional conditions for

partners. Otherwise, none of this work examinesobuyunds. Conner (2005) uses a
simulation to estimate the different pricing terdost it uses outlook ex-post (which require
some forecasts on income funds) rather than exjspective based on an equilibrium

relationship.

Phalippou and Gottschalg (2007) precise that idifScult to assess the level of fund
manager compensation, composed with a fixed paah@gement fees), a variable part
(carried interest), plus additional compensatiartiisas transaction fees). Phalippou (2007)
considers that there is certain opacity in comp@nsaand it is sometimes difficult to
define its contours. For every $ 100 of committexpital, the discounted amount of

compensation is $ 24.18 dollars for VC funds and29@ollars for BO funds. On an



annual basis, Gottschalg, Kreuter and PhalippolD{RQesult in compensation per

employee (professional) of around 1 million euro.

Several studies have focused on determining thatioeakhip between wages in the
investment fund and the fund's historical perforagarChevalier and Ellison (1997), Sirri
and Tufano (1998), Barclay, Pearson and Weisba®®8]1 and Sensoy (2009) have
conducted regressions flows of mutual funds basethe historical performance of funds

and they found a positive relationship betweendha® nonlinear variables.

Moreover, Metrick and Yasuda (2010) regressed theuat of remuneration per dollar,
per associate per employee on the characteristitsedfund in terms of experience and
past performance of GP. In these regressions, #réormance is never significant,
implying that GPs performing their pay increase ibgreasing the size of funds they
manage, rather than wage levels. The GP's profedsaxperience positively influences
pay per partner and per employee, but not compenspgr dollar invested. According to
the results of Metrick and Yasuda (2010), it does appear that the fixed and variable
components of remuneration behave differently baseg@ast performance of funds. This
confirms the remark made by the Treasury Committe¢éhe House of Commons and
therefore suggests that the perception of a fixadnsission invariant does not contribute

to aligning the interests of LPs and GPs.

In the literature, the "carried interest" can Hestied to a call option on the profits of a
limited partnership. Thus we can apply the optidoipg methods, such as Black-Scholes,
to assess the value of "carried interest". In ¢hise, they use a risk-neutral evaluation of a
call option that represents the carry. On the dtiaed, they perform a simulation to obtain
the exit dates and yields of each investment fund.

Theoretically, the Black-Scholes formula used taleate the premium of a call option,
calculate the difference between the exercise é&e at maturity, and the current value
of assets that it will reach maturity (taking irdecount the volatility of the underlying

asset).

Moreover, there are some difficulties in applyingtion pricing techniques, particularly
Black-Scholes formula because it suppose that wewkexactly the value of each
parameter (volatility, maturity...) which is not tlkase for the funds portfolios. Whatever
the shortcomings of these techniques, they canaivapproximate value of future profit

and then an estimation of the carried interest.



Sahalman (1990) and Phalippou (2008) explain thatBlack & Scholes formula can be
used to calculate the fair value of a carry of 10@%. In that case, they consider that the
strike price is the initial invested capital, true of the underlying asset is the fund value
at the liquidation date, the maturity is the dumatof the fund and then the volatility will be
the volatility of investments’ fund. Then they silpmultiply the calculated call value by
20% to find the value of the carried interest. Kn(@008) gives another proposal. He
explained that the carry is equivalent to a catlap this is the right to receive 20% of the
fund at maturity in exchange for paying the stpkize equal to 20% of the initial value of

the fund. The explanations are different but predine same calculation.

Jaaskelainen, Maula and Murray (2007) examine émefits’ distribution and different fee
structures used by hybrid funds. They evaluatealility of government decision-maker to
use these structures in order to improve expecteldisyand to attract private sector
investors and professional managers to particiipatiee fund. They use a simulation of an
investment process to model the performance ofna fthose portfolio consists of 15
investments. The development of each business isoesamodeled with a three level
scenario tree. At each node of the tree, the verdapitalist evaluates the expected return

of the investment.

According to Jaaskeldinen, Maula and Murray (20@Ren the company reaches the exit
phase after a maximum of three rounds of finandihg,investment is liquidated and the
residual value is returned directly in cash to fluis. Once the hurdle rate is achieved by
the fund’s investment, the GPs can benefit fronir thigare of profit defined by the carried

interest (20% of profits).

Inspired by the work of Murray and Marriott (19983askelainen et al. (2007) assume that
the fund's portfolio of venture capital investmeotsisists of 15 identical at an early stage
investment. The development of a new businessripldied, it takes place in three stages:
an initial funding stage, followed by two rounds iolvestment. At the end of each
investment period, the company has four possibleressed values. In total, for any
scenario, they get 64 (that is to say different results at the end of the third stafjee
final value of the company is determined by thecess of each investment round as the
portfolio companies evolve from one stage to anoithe period of 6 years. To obtain the
final values, they use multiples provided by Murrapd Marriott (1998) from an
international survey (Europe / USA) on venture tapiunds at an early stage of the

industry.



Metrick and Yasuda (2010) and Choi et al. (20119ppse an elaborated method to
evaluate fund manager fees. They suppose thatctreied interest” can be likened to a
basket call option on the portfolio of a limitedripeership. They use detailed data on 249
funds raised between 1992 and 2006 in the Unitate&tFor every $ 100 of committed
capital, they estimate that the average presenewa# compensation taken by a VC fund is
$ 23.13 dollars (15.16 dollars for BO funds), whatle divided into 14, 80 $ management
fees (10.08 dollars for BO funds) and 8.33 dolleasried interest (5.08 dollars for BO
funds). According to Metrick and Yasuda (2010), pemsation funds on average capture
25% of the committed capital, thus lowering sigrafitly the net return of investors

capital.

Metrick and Yasuda (2010) note, however, that thsidstructure is surprisingly invariant
among the funds. It obeys massively to the mod&@08%." Changes in the application of

this "rule" by the funds, however, can result gngiicant differences in commission.

2. The optional features of GPs compensation

2.1 Management fees

GPs receive "management fees" which are the oxédfpart of their compensation. This
part is easily calculated if we know the rate agpland the period during which it is
granted. According to Metrick and Yasuda (20103y¢hare four methods to grant the fixed
part of the GPs compensation. Historically, the tmamsnmon method is to assess these
costs as a fixed part of the committed capitab(tobntributed capital = invested capital +
total fund fees). For example, if the managemees Bre estimated to an annual 2% of the
committed capital, then the total costs throughbatfund’s life, supposedly 10 years, are
estimated at 20% of the committed capital (2% *y&@rs). If the fund does not support

other expenses, the remaining 80% represent tlested capital.

In recent years, several funds adopted a digressiale management fee with a lower rate
of these costs after the investment period (tret &ryears). For example, a fund may set
the management fee of 2% during the first 5 ye&h® investment period; this rate is

reduced by 50 basis points for the last remaingayy.



The third method of calculating management feds isse a fixed rate but a different basis

for each period. Indeed, this basis can be the dtatrcapital for the first 5 years, against

the invested capital for the next period.

Finally, the fourth method is to adopt both a doly rate and a different basis depending
on the time. After the investment period, they asewer rate for management fees and the

invested capital rather than the committed capised calculation basis.

2.2 Carried interest

The variable performance-based compensation requitge interest because it represents
the most important part of GP income in investmiemtds. This section focus on the
specific features of the carried interest that destrate the optional characteristics and
which justify the use of option pricing model tdieste its fair value. (Exhibit 1 presents a

summary)

2.2.1 The carried interest rate

It represents the rate applied by fund to defiredhrried interest. The majority of funds;

including Venture Capital (VC) and Buyout (BO) fimdises a 20% level for the carry. In
Metrick and Yasuda (2010) study, among the 98 Vi@i§, there is only one fund with a

17.5% carry level, three with a 25% rate and omel fwith 30% rate, while the remaining

funds of the sample used a 20% rate. In a moretatedy by Johan and Najar (2011), the
carried interest rates are between 17% and 25%.

In the literature, this rate is always supposetddaqual to 20%. The exact origin of this
20% rate is unknown, but some authors refer toMbeetian merchants of the Middle
Ages, travelers speculative at the age of explumasind even the book of Genesis as a

source.

2.2.2 The carried interest basis

The carried interest basis is freely determined.flfims, it may be the company's annual
earnings. This basis can be limited only to nettahpgains, with the exception of any other
product. It is usually corrected by provisions thatl to be made, as well as off balance

sheet commitments that were given, as for exantipeljability guarantees or bonds. Very



often, the basis is not corrected to take into aotthe amounts actually received by the

company.

For funds and according to L. 214-36, 8 CMF, theiba&onsists either of the fund net
assets or fund products (capital gains, dividemdsrest ...). There is not a fixed rule for
funds to establish the carried interest basis. Waisable, and all the carry terms are

detailed in the fund rules.

Metrick and Yasuda (2010) consider that there are different methods to calculate the
carried interest basis. The first alternative, usg®3% VC funds and 84% BO funds of
their sample, is to consider the committed capisah carry basis. Otherwise, the rest of the

sample funds use the invested capital.

Note that during the lifetime fund, a portion oétbontributed capital is employed for the
different fees as the management fees, the traosdees, the monitoring fees...known as
lifetime fees; the rest is invested in the fundistiplio companies known as the invested
capital. Thus, the committed capital is definedhesinvested capital plus all the lifetime

fees already paid by the fund.

This difference in defining the carried interessibacould have a significant effect on the
value of the granted carried interest. Indeedh@éndase of a fund making enough profit to
distribute carries, the difference between the twethods could be measured by a
difference in the value of carried interest eqoahe carry level multiplied by the total cost

supported by the funds during his lifetime.

2.2.3 The carried interest timing

As was stated above, the carried interest can beidered as an option on the fund
investments portfolio, but investments in this tydeortfolio have an unknown exit date.
Metrick (2007) shows that on average the first wafviemvestment in Venture Capital has a
holding period of five years, with a probability ekercise close to 20%. Metrick and
Yasuda (2010) use these estimates for investmentCi funds, as well as those of BO
funds. They believe that the exit date follows gpamential distribution with an exit rate g
= 20% per year. They also assume that the outmdtisorrelated with the performance of

the underlying asset.



2.2.4 The investments volatility

To estimate the volatility of the fund's investneemt VC funds, Metrick and Yasuda
(2010) and Choi et al. (2011) refer to Cochran®®@vork. In his study, Cochrane (2005)
begins with the Capital Asset Pricing Model (CAPM)expected VC investment incomes.
There is always a problem to collect data of VCdiimcomes. Indeed, these incomes are
only observed in liquidation or financing event. lesolve this problem, Cochrane (2005)
simultaneously estimated thresholds for IPO andktgotcy liquidation. The establishment
of these thresholds allows them to estimate the MAgarameters that will involve
averages and standard deviations of funds retufos. his sample, Cochrane (2005)
estimated a volatility of 89% for VC investmentsigthbrings Metrick and Yasuda (2010)

to choose a volatility of 90%.

For BO funds, there is a lack of data necessaryefolicating Cochrane work. Metrick and
Yasuda (2010), assume that BO funds often inveBsted companies (to make them out
of the stock market) or in unlisted companies tratcomparable to small business listed.
Woodward (2004) found that the average beta dB@lifunds is approximately equal to 1.
This value is due to the fact that BO funds typgicadvest in companies with low Beta and
try to improve it. Metrick and Yasuda (2010) estie¢hat investment volatility of BO
funds will be the same as the public stocks of lainsize with a Beta equal to 1. So to
estimate the volatility of BO funds, they simplysalove the volatility of listed companies
that have the same size and have a unit beta. thiregfore end up applying a volatility of
60% for BO funds according to the study of Campéetdl. (2001).

Generally, volatility depends on the maturity. ladein the short term the volatility will be
more important than in the long term for economéasons influencing the market.
According to option pricing models, the higher tloatility, the higher is the value of the
option because high volatility reflects that at unay, the portfolio value is more likely to
exceeds its current value. On the other hand,arcise of an option, returns can lead to
significant profits but loss, whether large or dimalways lead to an option that will not be

exercised.

The influence of volatility on the option value Had some studies to select a large range
of volatility as was the case in Sahlman (1990)kwéte tried in his study to estimate the

present value of the carried interest as a pergentd the original capital for different



values of volatility between 10% and 90%. Consetiyewe propose in this paper to

examine the sensitivity of the carried intereat vailue to the volatility variations.

2.2.5 No arbitrage assumption

Arbitrage is the purchase of securities on one market foreadiate resale on another in
order to profit from a price discrepancy. In anigéint market, arbitrage opportunities
cannot last for long. As arbitrageurs buy secuwitiethe market with the lower price, the
forces of supply and demand cause the price toimighat market. Similarly, when the
arbitrageurs sell the securities in the market with higher price, the forces of supply and
demand cause the price to fall in that market. tmbination of the profit motive and
nearly instantaneous trading ensures that priceitwo markets will converge quickly if
arbitrage opportunities exist. Using the assumptibmo arbitrage, financial economists
have shown that the price of a derivative secuidty be found as the expected value of its
discounted payouts when the expected value is takbrrespect to a transformation of the
original probability measure called tlequivalent martingale measure or theisk-neutral
measure. We can see Duffie (1996), Hull (1997), &fildnott (1998) for more about risk-

neutral pricing.

In the literature, evaluating carried interest elogses a risk-neutral approach, based on
the no arbitrage condition. In reality, funds’ istments are illiquid and the market is far to
be perfect. Any time, this assumption is used Imaddels of stock option pricing, and
conceptually does not require more than a discduotsh flow analysis of this type of
action. It is important to note that the assessrigeanly applicable to an investor that can
diversify unsystematic risk. The GP cannot do thadeed, he is unable to diversify the
portfolio risk of his company. Thus, option-baseduation of carried interest should be
interpreted as being proportional to the expectdesto an outside "large" investor who
owns a small claim on GPs revenue and should nointegpreted as an expected

compensation to the GPs.

2.2.6 The possibility of hedging

A derivative (for example, a future contract, atiap, a forward contract OTC, or swap) is
a security whose value depends on the value otitlderlying assets (eg, the value of a
stock option is based in the valuation of the ulyiteg stock to which it refers). Financial

institutions and individual investors, dealing wigptions or other derivative securities are



primarily concerned with hedging the risk of unfealde market fluctuations, which may
affect their potential performance and / or thaisipon relative to the underlying asset.
Specifically, many financial institutions and ingluals use the listed option and / or OTC

option to implement hedging strategies for theof@lhg reasons:

- Liquidity: to generate additional revenue from existing stock position and create a
measure of downside protection.

- Risk reduction: to reduce or eliminate exposwdahe depreciation of the underlying
shares and protect the value of their participation

- Diversification: To reduce the risk of concentrat by investing in a diversified and

balanced portfolio.

If we assimilate the carried interest to an optiga,can speak of a theoretical possibility of
hedging these assets even if it is not a commoctipea Indeed, the closest financial asset
to the carried interest is the ESO (Employee Stpkon), since this is an option granted
as an incentive tool. In addition, it is indexedlite company's shares. As carried interest,
the ESO is inalienable, which means it cannot bé, stansferred or assigned to a third
party, even when it has already been acquiredr(#fte vesting period). Hedging by a
contract with a third party is theoretically podsilbut there is little evidence that the
coverage is widespread and systematic. Accordirf§ctozer (2000), the lack of coverage
in practice may be due to reasons of reputati@mstiction costs or "potentially crippling

tax consequences" to the beneficiaries of sucloopti

Managers of a company may be forced to hold aioentamber of shares of the company,
whether such shares were allocated for free, or tbsult from exercise of stock options.
In practice, it would be very difficult for the ESMolder to cover his position by selling or
shorting the underlying stock. Indeed, this appio@cat odds with the main purpose of
distributing ESOs (Alignment of executives and stees interests). On the other hand, it
would be very difficult to find a counterpart inethmarket willing to buy such option.

Nevertheless, in theory, it is possible to impletmeihedging mechanism for any financial

instrument among others, the carried interest.
3. The non-marketability criteria
As Employee Stock Option, the Carried interestlmamconsidered as a non marketable and

non transferable option for a period of time. Thigerion is a very important factor in

10



estimating the fair value of financial assets [Bewst al. (2009), Mun (2004), Brenner et
al. (2001), Hull and White (2004), Huddart and Lgi®96)]. In addition, all previous
works to estimate the carried interest have igntmedcriterion that may have a significant

impact on the estimated fair value.

First of all, an asset is considered illiquid itakes more than three days to sell it. Some
consider that the non-marketability is an extrewrenf of illiquidity and others think that
the non- marketability and illiquidity are two capts completely different, since
illiquidity is a "fact" because it reflects how gat® exchange a financial asset in the
market, and the non- marketability is "right" besait reflects a trade ban. Moreover, there
is some confusion in the designations used in spapers where the term "illiquidity" is

used to refer to a temporary impossibility of traitley on the market.

In legal circles, the discount due to the non-tienadility poses two main types of
controversies: (i) the first is whether there isegitimacy to apply this discount with a
particular financial asset, and (i) the secondhtiegy to the appropriate level of this
discount. For example, to evaluation a non-marketabset, Emory (1995) examines the
United States case law regarding to the applidggbiif marketability discounts to

determine fair value in case of dissident litigatidde finds that there is considerable

disagreement as to whether a marketability discelotild be applied or not.

Regarding to the discount value, some studies awitihat the discount is calculated by
comparing the price of an asset during a perioghith it is negotiable with the price of
that asset when it is no longer negotiable. Othadiss compare the prices of two
simultaneously possible options on the same uniderigsset, where one is negotiable on
the market and the other is not. The third grouptolies compares the transaction prices
of assets that are readily marketable asset prgts otherwise similar with limited
marketability. [Hertzel and Smith (1993), Wruck 889, Johnson (1999), Maher (1976),
Silber (1991)...]

Moreover, these methods mainly based on the cosgarave been widely criticized

because they concern only a minority of financiededs that meet their criteria. Another
more sophisticated technique proposed by Long&la85) is to treat the discount as a loss
of a put option. He considered the restricted sthatder as a buyer of a look-back Put
option. He sets an upper bound on the illiquiditglue, recognized as the non-

marketability. He assumes that an investor haslligy to determine the most opportune

11



time to invest and when he must sell his shareglieve maximum gain. Moreover, if the
investor is restricted from selling the sharesa@iven period, in which case he waives his
right to sell his shares at the most appropriate thnd thus achieving his maximum gain.
The difference between discounted price from the shshares after the restriction period
and discounted price from sale at their maximunuevah this case represents the value of
the non-marketability. Using conventional technigjire option pricing literature and value
of certain actions parameters, Longstaff (1995)nedes the discount for lack of liquidity
based on the restricted period and the standardta®vof stock returns. He concludes that
the marketability discount can be economically vaig¢, even when the period of

illiquidity is relatively short.

He reported that the discount was between 25% a#a@ven typical liquidity restrictions

on private placements. Plainly, volatility and tieeplain widely the variation discount.

Several studies were inspired by the approach ofgs@ff (1995), trying each time to
establish the most effective model for calculatimg cost of non-marketability.

From previous studies on evaluating the non- matkkty discount, we see that in the
case of carried interest, it would be more appaterio apply the option method.

Thus, the fair value of the carry is equal to teeneated value of a call option to which we

subtract the cost of illiquidity.

12



Exhibit 1

Optional features of the carried interest

Ordinary call option Carried Interest The impact on the carried interest value

The Strick price

The underlying
asset

Interim payments

Duration

Uncertainty

The higher the performance of the benchmark oetathje

Any point of comparison as: hurdle rate lower the probability of carried interest allocatio

the strike price fixed in the option (minimum rate of return), or the occurrence
contract of an event that could trigger the delivery of

the carried interest. (Srike price7) CI N)

The greater the underlying index performance (tcwthe

The value of an index or a financial carried interest is attached), the greater willhsevalue of the
Quoted price of the underlying  performance measure or operations. The carried interest.
asset carried interest is indexed to earnings, cast

flow earnings or even market share. (Underlying asset price? Cl 7)

The greater the interim payments, the lower wilthevalue

All the intermediate flows related to carried of carried interest after the payment.

Dividends .
interest

(Dividends 7 CI N)

When the remaining life of the carried interedbigg, its
value will be higher. The lifetime is generally thecond most
At the issue date, the contracts ¢ Generally the fund'’s lifetime is estimated  important factor of the options pricing model.
for three, six or nine months between 10 and 12 years.
(lifetime 2 CIA)

The greater is the uncertainty (or volatility), tireater is the

The uncertainty of the underlying index carried interest value. Volatility is generally tm®st
The volatility of underlying assetsperformance to which the carried interest is important factor in the options pricing method.
returns attached. In other words, it is the volatility of

investment funds returns. (Volatility 72 CI )
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4. Monte Carlo simulations

Monte Carlo simulation for option pricing was indtewed by Boyle (1976). This approach is
to generate trajectories of stochastic processesder to estimate possible changes of the
option during its lifetime. The option value is thexpressed as an expectation of different
scenarios on a given date. The simulation is vesful when calculating option values for
which there is no analytical formula and in thesgmce of several state variables. This

technique is very suitable for continuous processgsocess with jumps.

Monte Carlo simulation has the distinction of beisighple to use in the valuation of
derivatives. This method is to generate many ptessigjectories of the underlying asset and
calculate the final values of the derivative focle@ath and then take their average and up to
date. Thus, the Monte Carlo simulation is to getecsatrajectory of the underlying asset in
the world risk-neutral, then calculated from thigectory the value of the derivative, repeat

these steps a few times, and finally calculatesattegage of the derivative and update.

The Monte Carlo simulations are fairly simple ardyeto implement and change, they are
quite flexible and can be applied to a variety ases where it is difficult to solve partial

differential equations, or when the tree methoddsappropriate. The simulations produce
the desired degree of precision and are effectivprice options on a large number of

underlying assets.

Determining the present value of the carried irstlere analogous to pricing a basket call
option. Although a basket option can be priced axipnately in a closed form. The use of
Monte Carlo simulation method allows us to comptite present value of the carried
interest. It is the only method that takes in actahe particularity of investment fund
portfolio:

- the number of assets in the portfolio changes tiwer

- the exit date of each investment is unknown
In the simulation, we assumed that:
- The fund makes a predetermined number of invessneith equal size. The number of
investments is set to match the value of the famdpde in Metrick andYasuda (2010).
- The fund makes the investments at the beginninlgeofear during the first 5 years.
- The investment duration for the portfolio compajldws an exponential distribution
with the instantaneous hazard rate of 20% sincevkeage holding period of venture capital

investments is about 5 years.
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- Any investments not yet exited are forced to beitlgted at the end of the 12 year
(maximum lifetime of each investment)

- Under these assumptions, we make 10.000 Monte Gamalations and obtain the
average of the carried interest.

- We calculate the Put value, which represent themarketability discount.

- The fair value of the carried interest is the vahfethe Call option obtained by the
simulation reduced by the value of the Put option.

- Varying the parameters value of the Call and Puioop (volatility, duration, hurdle

rate...) and analyze the impact on the fair valuthefcarried interest.
4.1 The dynamic of the investments portfolio value

To determine the value of carried interest, it wasumed that it is an option based on the
fund's portfolio. In practice, this type of optid called basket option. Basket options are
options whose underlying is a portfolio of assétss option does not take into account the
weighted sum of assets taken independently bugsrétistead on a portfolio composed of
assets with equal or unequal weights. The coraglatietween assets in the basket options
used to affect the volatility and therefore thecerobtained by summing individual options
on each asset.

P=E(SS )=FF e )
Where E denotes the expected value in a risk-riautrd
P: Value of basket at time T
n: The number of assets
S: The value of theé"iasset at timeT
F: The forward price of thdiasset for a contract maturing at time T
oi: The volatility of the ' asset between time zero and time T

pj: Correlation between returns from tfeand | asset

A simple approximation method assumes that thediaggot itself is a log-normal process

with drift u and volatilityc driven by a Wiener Process. The dynamics is repied by:

ds—?=ﬂidt+0idl/|/i pouri=1,..,d )

Geometric Brownian motion is a continuous stocleagtocess whose logarithm follows a
Brownian motion. It is applied in the mathematicaddeling of certain courses in financial

markets.
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It is mainly used for option pricing because a diarithat follows a geometric Brownian
motion takes any positive value and only changesbtisic random variable is significant.

The geometric Brownian motion is a reasonable apmation of changes in share price.

This type of continuous process that cannot bet lyil machines working by nature of
discrete values, there must be a prior discretimatito N intervals of lengtit = T / N. Be
used for this is the Euler approximation of a bozestl system to rewrite the above equation

as follows:

S(t+At)-S(t) =r S(t) At + 0S(t)ev/At ©)
where e is a random number from a normal distribution dead. However, it is more
accurate to simulate In (S) rather than S. theiecggmn of Itd lemma to calculate the

dynamics of In (S), which is written:
0.2
din(S)=(r -7)dt +odz 4)
And which can be discretized using the following@ximation:
2
IN(S(t+ A1) - In((S()= (r -%)At + et 5)

Or, equivalently, by passing to the exponentiadath member of the above equation
(r—J—Z)AHJg\/E
S(t+At) = S(t)e 6)

4.2 The dynamic of the investments exit date

According to Choi et al. (2011), the fund life s an exponential distribution with the
instantaneous hazard ratexof 20% (because the average holding period is Esytban 1/5
= 20%).

Corresponds to an exponential model:

X is a random variable defining the life of a pbemnon. If the life expectancy of the

phenomenon is E (X), then X has the probabilitysitgn

. f(t)=0 ift<0 )

t
. fO= %e‘ﬁ if t> 0.

We say that X has an exponential distribution p#inametel = ﬁ
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In practice, we always measure an exponential mgpitime, lifetime, etc.

In fact the random variable X is expressed in unfitsme (second, hour, day, year, etc.) and
theni is a frequency. We say that a random variable IlW@ an exponential distribution

with parametei> 0 if we have the formula:

P[X>tfl=e™' (8)

For investment fund, we suppose that for each tnvest i, the duration ;dfollows an
exponential distribution with the instantaneousandzate of. as follow:

f(d)= Ae (d, =20) 9
In practice, LPs and GPs don't have any controlhenexit timing of each investment. The
exit opportunities arrive more or less exogenoudly.the other hand, we suppose thasd
independent of the investment performance whiatertainly false, but it is rather difficult
to consider this kind of correlation in modeling tvalue of an investment portfolio
In general fund have a defined “start date” argiclly have a fixed life of ten years that
can be extended by a pre-set number of definedgseife.g., two one-year periods) upon
agreement of the investors. So the investment idarat controlled. It cannot exceed twelve

years.
4.3 The simulation process stages

To enhance the carried interest received by GRs/@stment funds, we use the Monte Carlo
simulations. These simulations are performed usifgwvare designed to integrate into an

Excel spreadsheet. The most famous software simntagre "Crystal Ball" and "@ risk".

As part of this research, we chose to run simulation the software "Crystal Ball". This
product is an excellent tool for creating and exiegustochastic simulation models.

we will describe in what follows, the different ggeof the simulation process.

Exhibit 2 represents a simple flowchart for thedetion model. The following description

helps identify the tasks involved in each steghefdimulation process.

3. Define non- 5. Get the
1. Define the 2. Modeling arketabilit 4. Run the esults
fund terms uncertain variable . y simulations .
discount reeporting

Exhibit 2: Simulation process steps
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Step 1: define the fund terms

The first step consists to define the fund termseach set of trial. We define the initial
value of different fund variables: the total invebtcapital and the allocation for each
investment, the number of investment, the carrietbrést rate, the hurdle rate, the
management fees rate, the correlation and theiltgladf portfolio investment and the

average life of each investing and investment uiiat

We generate fourteen different scenarios for ventapital fund and similarly for Buyout
funds. The initial scenario is the benchmark pdidfeeach parameter takes a value inspired
by literature and previous work. In other scenaria® vary each time one of these

parameters to achieve a sensitivity analysis ot#rged interest value.

It is assumed that the funds invest in projectsubhout the investment period which is
typically the first five years of the lifetime fundll the investments are spread over this
period. We suppose that the investments frequencyVC and BO funds during the
investment period follows the example presente@xhibit (3). We suppose that the VC
benchmark fund invested 100 monetary units in &@ar of 25 identical investments. The
investments have a volatility of 90% with an exter ofA=20%. The BO benchmark fund
spends 105 monetary units for 15 investments witblatility of 60% and the same exit rate.
We also require an assumption about the correladfoany pair of investments. For VC
fund, we don’t have any indication in the litera&wabout the correlation between portfolio
investments so we adopt the estimate of Metrick aslida (2010) who set it at 50%. For
BO funds, we follow Campbell et al. (2001) who defia pair-wise correlation of 20%.
Concerning the profit-sharing rules, it is assunied both types of funds (VC or BO) grant
a carried interest of 20% and LPs require a predereturn of 8% (hurdle rate).

Exhibit 3: Frequency of investments funds

Investment period 1 2 3 4 5 Total investments numibe
Investments number - VC 8 7 6 3 1 25
Investments number - BO 4 4 3 2 2 15

Step 2: Modeling uncertain variables

In this step, we simply select the distributionrahdom variables of our model. For this
simulation, the two "assumption" variables, repwrte the Crystal Ball software are the

duration and the future value of each investment.
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According to the literature, it was agreed that dhueation of each investment follows an
exponential law. For benchmark portfolio, we seteait rateh = 20% (average investment

lifetime = 5 years).

The second random variable of this simulation & filture value of each investment that
follows a geometric Brownian motion. On the othand, it is assumed that the investments
of each fund are generally correlated as funds s#thdo manage projects that belong to
almost the same industry in order to take advantdgee experts on whom they rely in all
investments. The Crystal Ball software offers thesgwbility to define the correlation
between the random variables of the model and allogvto draw the correlation matrix
(table 3).

[Insert Table 3 About Here]

For the benchmark portfolio, we assume that thestattion between investments is 50% for
venture capital fund and 20% for Buyout funds. Walize later simulations with different
values of correlation and we discuss the implicettiof using different estimates for the pair-

wise correlation.

Step 3: determine non-marketability discount

This step defines the non-marketability discoumuinvariables. Indeed, if we assume that
the carried interest is a share of future fundifgothe carried interest is considered as a call
option on the future value of the portfolio fundheTunderlying investments are not listed on
the market. In addition, the beneficiary of carnerest (GPs) has no ability to liquidate his

right, to transfer it, or to exchange it in the ketr So the fair value of the carried interest
will be underpriced.

According to previous literature, we decided toca&dte the non-marketability discount as

the value of a put option with the same charadtesi®f the carried interest.

Step 4: Running simulations

It is proposed to achieve 100 000 iterations farheimvestment. The software gives each
time a value for the investment lifetime accordindhe exponential distribution. This value
is controlled as it should not exceed 12 years {mam investment duration). Then the

software calculates the final value of each invesiirat liquidation date and the total net
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asset value of the fund portfolio is the total présvalue of all investments. For each
investment, the profit is calculated and updated.

It is proposed to calculate the carried interestwio different ways. The first method
assumes that the carried interest is awarded bgsiment (case "deal by deal") and the

second method consists to calculate de carry uhdéwhole fund”.

In practice, the fund partners must decide whetlagried interest will be distributed on a
deal by deal or on a whole fund basis. Under tla big deal model, returns are generally
calculated for each investment, and the manageivex its carried interest as profits are
realized on the particular investment. In contrastler a whole fund model, the manager
does not receive carried interest distributionsl timi¢ investors receive distributions equal to
their total capital contributions to the entire duand a preferred return on all such
contributions. Assuming that a fund incorporatem aalled “claw-back® feature both the
deal by deal model and the whole fund model shoeddlt in the same aggregate sharing of
profits over the life of the fund, with the onlynable being the timing of receipt of such
profits by the manager—earlier for a deal by deatlet and later for a whole fund model.
Of course, in this paper, we suppose that therm islaw-back clause in order to illustrate
why a claw-back is required to preserve the preggregate carried interest percentage in a

deal by deal model.

In absence of a claw-back clause, a manager igegatred to give back any portion of such
current income carried interest following subsequemestment losses. As a result, this
waterfall is also quite pro-manager, particulariyhem employed by a fund generating
significant current income.

Finally, we calculate the “underpriced” presentuealof carried interest (PV CI) which
represents an estimate of the fair value of cairigatest in case of "whole fund" reduced by

the non-marketability discount.

! “claw-back” clause : At the liquidation of thieind, if the manager has received carried intexadt

either (a) the investors have not received thedciied preferred return on their total contributiato

the fund through that point in time or (b) the tatarried interest paid to the manager to that tpioin
time exceeds 20 % of the aggregate profits of thed fthe manager will pay to the investors the
greater of (i) the amount of carried interest thanager has received in excess of 20 % of the
aggregate profits of the fund or (ii) the amoumjuieed to provide the investors their preferredimet

but usually, with respect to amounts provided ithb@) and (ii), never in excess of the aggregate
amount of carried interest the manager has actuatlgived, net of taxes the manager has paid on
such carried interest.
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Step 5: The recovery results

Gets the Crystal Ball reporting that contain fostsastatistics. For each scenario, we collect
the average of carried interest for "deal by dead? and "whole fund”, in addition, the
“underpriced” fair value of carried interest (PV)Clable (2) summarizes the data for

venture capital funds and buyout funds.

5. Simulations outputs

5.1 management-fees outputs

Table (1) summarizes the different simulation ressaf management-fees granted to GPs as
a fixed compensation. As noted earlier, there d@ferdnt methods applied by investment
funds to calculate management-fees. The traditiomethod consists on applying a fixed
annual rate on the committed capital for the dara®f fees payment, which generally
corresponds to the lifetime funds. To analyze thesgivity of management-fees to the
applied rate, the calculations were performed f@¥a@rate (the most common) and then with
increased and decreased rate (Panel A-case Ielgdneral case, the total fair value of
management-fees collected by GPs after 10 yeamamiaging a fund with a committed
capital of 100currency units will be 16.22eu. The increase of 5% of the applied rate
increases the present value of management feesObfcd a drop of 5% reduces the

management fees by 4.06-cu.

The second method of calculating the managemestisebe decreasing fee schedule (Panel
A-case?). It involves applying an initial annualerauring the investment period (the first 5
years) and applying a lower rate for subsequentsydeor this case, we performed the
calculations in three different scenarios. Initialve assume a management fees rate of 2%
that decreased to 1.5% after 5 years. The fairevafi management fees in this case
decreases by 11% compared to the general modekdver, the use of 2.5% rate and 2%
rate respectively for the investment period andlitpgdation period leads to an increase of

the fair value by nearly 14%.

The third alternative of fees schedule uses a aahsate, but changes the basis for this rate
from committed capital for the first five year thetinvested capital for the last five year
(Panel B-casel). The application of this model d402% management fees rate led to a

decline of 9% of the total fair value perceived®ys.
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The last type of fees schedule uses both a deécgeaercentage and a change from
committed capital to net invested capital after itheestment period (Panel B-case 2). We
suppose a 2% rate for the first five year and 1ra% for the last five year. This method
induces a decrease of 18% in the fair value of gament fees compared to the general

case.

[Insert Table 1 About Here]

5.2 Carried interest outputs

Table 2 summarizes the simulation results of theierh interest fair value. In this table,
there are three types of carried interest: thaezhinterest paid to each investment for "deal
by deal" fund (Cl "dbd"), the carried interest edéted on the total portfolio for "whole
fund" (CI "WF") and finally underpriced carried @rest (PV CI) which is the fair value of

the carried interest after deduction of the nonkat@bility discount.

In the strict deal by deal model, each deal staidise, and the profits and losses of each
deal are insulated from the profits and lossestleéroinvestments made by the fund. Under
this model, the manager receives carried interest proceeds of an individual investment
as soon as each investor recoups its capital botith and corresponding preferred return
attributable to such investment. The manager istlehtto keep any carried interest
distributions regardless of whether the fund’s otihgestments are (or even the fund as a
whole is) profitable.This model essentially provides a manager a sefiéadependent
options on investment profit. Managers only have gossibility of being rewarded for
making good investments and have no possibilitgeihg punished for making bad onbs.
the absence of a clawback clause, we note thatatreed interest of deal by deal funds is
much higher than that calculated on the total pbetffund (whole fund). In the case of a
venture capital-type "deal by deal" fund, the @atrinterest is on average 24% higher than
that accorded by a "whole fund". The differencenizre pronounced in the case of buyout
funds, as it can reach up to 44%. This differescdue to the fact that the carried interest
granted by deal by deal fund does not take int@aacthe case of unprofitable investments.
Nevertheless, in the basic whole fund model distidm waterfall, each investor must
recoup its total capital contributions to the fuant receive a specified preferred return on
those total contributions before the manager igledto receive any carried interest. So, the
application of the "deal by deal" model requires tleed for a clawback clause to ensure that

GPs receives only their share of profit, calculaiedhe total portfolio.
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In this simulation work, we first analyze the bemelk cases. We assume two types of
funds: venture capital fund and a buyout fund. Paeameter values of the benchmark
venture capital (buyout) model are: 20% exit pralish20% carry level, 10@u (105cu) of

invested capital, 90% (60%) total volatility, 502006) pairwise correlation, 8% hurdle rate

and 25 (15) investments.

In this general case of venture capital fund féevalue of carried interest is 8.84 which
represents 8.34% of invested capital and 7.25%otl committed capital by investors
taking into account all costs supported by the fu@d the other hand, the fair value of the
carried interest in buyout fund is 5.68. Moreover, these values do not reflect the illiqui
nature of carried interest. Indeed, if one assurtied® the carried interest can be
approximated to a basket option, this option istramsferable and unchangeable in the
market. So the real fair value of carried intergstst consider the non marketability
discount calculated us a put option. From simutatiesults, the underpriced fair value of
carried interest is 6.28 (3.74cu) which only represent 6.25 % (3.56%) of investagital

in venture capital fund (buyout fund).

[Insert Table 2 About Here]

We also examine the effects on the different priegalues of carried interest of perturbing
seven model parameter values: carry rate, cartig,dagrdle rate, exit probability, number of

investments, investments volatility and pairwiserelations between portfolio investments.

The value of carried interest is considerably semsto the variation of the applied carry
rate (Figure 1). Reducing the carry rate by 10%dda a lower carried interest by 0.&bin

the case of a venture capital Whole fund. Otherwaseincrease to 25% rate increases the
present value of nearly & and a 10% increase in the rate passed away atu4.®/e
observe the same reaction for buyout fund compiemsat 10% rate decline reduces the fair
value of the carried interest of 1.4, while a 10% increase causes an increase oful.9
The fair value of carried interest, net of non nedakility discount follows the same trend in

the case of venture capital fund or funds buyontfu

[Insert Figure 1 About Here]
In Figure 2, the fair value of carried interestreamses when investments volatility increases.
This result is confirmed for venture capital andydout funds. A 10% decrease of the

volatility investment led to a decline in fair valwf net carried interest of 0.421 for

venture capital fund and 0.€% for buyout fund.
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[Insert Figure 2 About Here]

Similarly, the correlation between investment hassitive effect on the fair value of carried
interest but the magnitude of the variation is lo{fggure 4). Indeed, an increase of 10% of
the correlation between investments causes an @ppoa of the carried interest of 0.34 cu

(0.24cu) for venture capital fund (buyout fund).

[Insert Figure 4 About Here]

Regarding the exit probability (Figure 5), it wassamed that a = 20% in the general case
corresponds to an average life of 5 years for gmetfolio investment. For the sensitivity
analysis, we proceed to a decrease and an inopédlsis probability. Thus, for a of 10%

(an average lifetime of 10 years) the value ofiedrinterest increases significantly. For
example, for venture capital fund type "whole funiifie fair value changes from 8.84 to
11.42cu and the net fair value changes from 6c250 8.05cu. On the other hand, an exit
probability of 30% (an average lifetime of 3.33 g®deads to a decrease of the net carried

interest fair value by 6% (17%) for venture capitaids.

[Insert Figure 5 About Here]

Assuming smaller portfolios, we find that the numbg&investments managed by the fund
has a negative effect on the carried interest véligeire 6). For venture capital fund,
reducing the portfolio investments from 25 to 18de a small increase (0.08 cu) of the
carried interest fair value. For buyout fund, atfmio of 10 investments instead of 15
investments generates a higher carried interestofby8%. With smaller number of
investments, the overall fund portfolio is less wdiversified, so the volatility of the

portfolio is higher and the option value (carriaterest) is higher.

[Insert Figure 6 About Here]

The value of carried interest is also affectedtbyoasis (figure 7). Indeed, using an invested
capital basis, means that the GP does not recésvednried interest until the investors
recover all their invested capital (in additiontbe preferred return) but committed capital
basis implies that we must consider all the coanted capital by investors, including
expenses paid in management fees, transactiorafeemonitoring costs. It is assumed that
these costs represent nearly 12% of invested tagutrding Metrick and Yasuda study

(2010). Simulations show that the carried interéstreases by nearly 15% when the
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calculation is based on committed capital. Thisultes also confirmed for net carried
interest. The effect is more pronounced for buyloutds since the decrease of the carried

interest fair value is about 23%.

[Insert Figure 7 About Here]

Finally, we examined the reaction of the carriegrnest value with respect to the preferred
return rate (hurdle rate) required by investorguife 3). We found that when the hurdle rate
increases, the fair value of carried interest desas. An increase of 1% hurdle rate caused a
slight decrease of 1.8% of the fair value of theied interest. Conversely, decreasing the
minimum rate of return from 8% to 7% increasesdaeied interest earned by GPs of 0.35
cu and 0.28cu of the net fair value. Similarly, the hurdle rdtas a negative effect on the
carried interest distributed by buyout funds. Iteiimated that a higher hurdle rate (9%)
causes a decrease of 6.68% of the net fair valmeever a drop of the hurdle rate to 7%

induces a nearly 5% increase in net carry value.

[Insert Figure 3 About Here]

Conclusion

In conclusion, under the deal by deal model, retuane generally calculated for each

investment, and the manager receives its carrieeteist as profits are realized on the
particular investment. In contrast, under a whaledf model, the manager does not receive
carried interest distributions until the investoeseive distributions equal to their total

capital contributions to the entire fund and a @nefd return on all such contributions.

Assuming that a fund must incorporates a ‘“clawkiadause, because both the deal by deal
model and the whole fund model should result inddmme aggregate sharing of profits over
the life of the fund.

According to these simulations we found that fur@hagers earn a total of nearly 22.47% of
the invested capital in venture capital funds apgreximately 20% for buyout funds

throughout the lifetime fund.

On the other hand, this paper include a sensitisitidy helps to highlight the effect of
different characteristics of the fund, the investtaeportfolio and profit sharing rules, on the
present value of carried interest granted to furaghagers. We note that the carried interest

reacts like a call option relative to the volajilitcorrelation and the duration of the
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underlying asset. In addition, the simulations gomfthat when the terms of contracts
governing the carried interest distribution areofable for GPs, the fair value of the
expected carry increases. Finally, when investoedesss demanding, the preferred return is

lower and the GPs saw their share of profit indreas

The last idea of this paper concerns under prichgarried interest fair value. The non-
marketability discount is estimated to 24% for weatcapital fund and near 31% for buyout
fund.
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Table 1
Estimating Management fees

Mgt fees rate
Committed capital
Duration

Discount rate

40.5%

2% Mgt fees rate

100 Committed Capital
10 Duration

5% Discount rate

-Panel A. Changing Management fees rate
There are four different methods to grant the mamaant fees. The general model (Panel A-case hgimbst common consist to apply
a fixed rate on the committed capital. The secoethod (Panel A-case 2) is the digressive modehitcase, the management fees
rate decreases after the investment period (fyste®s). We test these two methods for differergsrat

Case 1-General Model of Mgt fees

Case 2-Digressive Model of Mgt fees

Year fee level Mgt fees PV Mgt fees Year fee level Mgt fees PV Mgt fees
1 2% 2 2.00 1 2% 2 2.00
2 2% 2 1.90 2 2% 2 1.90
3 2% 2 1.81 3 2% 2 1.81
4 2% 2 1.73 4 2% 2 1.73
5 2% 2 1.65 5 2% 2 1.65
6 2% 2 1.57 6 1.50% 1.5 1.18
7 2% 2 1.49 7 1.50% 1.5 1.12
8 2% 2 1.42 8 1.50% 1.5 1.07
9 2% 2 1.35 9 1.50% 1.5 1.02
10 2% 2 1.29 10 1.50% 1.5 0.97
total fees 16.22 total fees 14.43
Year fee level Mgt fees PV Mgt fees Year fee level Mgt fees PV Mgt fees
1 1.5% 1.5 1.50 1 2.5% 2.5 2.50
2 1.5% 1.5 1.43 2 2.5% 2.5 2.38
3 1.5% 1.5 1.36 3 2.5% 2.5 2.27
4 1.5% 1.5 1.30 4 2.5% 2.5 2.16
5 1.5% 1.5 1.23 5 2.5% 2.5 2.06
6 1.5% 1.5 1.18 6 2% 2 1.57
7 1.5% 1.5 1.12 7 2% 2 1.49
8 1.5% 1.5 1.07 8 2% 2 1.42
9 1.5% 1.5 1.02 9 2% 2 1.35
10 1.5% 1.5 0.97 10 2% 2 1.29
total fees 12.16 total fees 18.49
Year fee level Mgt fees PV Mgt fees Year fee level Mgt fees PV Mgt fees
1 2.5% 2.5 2.50 1 3% 3 3.00
2 2.5% 2.5 2.38 2 3% 3 2.86
3 2.5% 2.5 2.27 3 3% 3 2.72
4 2.5% 2.5 2.16 4 3% 3 2.59
5 2.5% 2.5 2.06 5 3% 3 2.47
6 2.5% 2.5 1.96 6 2.5% 2.5 1.96
7 2.5% 2.5 1.87 7 2.5% 2.5 1.87
8 2.5% 2.5 1.78 8 2.5% 2.5 1.78
9 2.5% 2.5 1.69 9 2.5% 2.5 1.69
10 2.5% 2.5 1.61 10 2.5% 2.5 1.61
total fees 20.27 total fees 22.54
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-Panel B. Changing Management fees basis

The third method of granting management fees cbasishanging the management fees basis for thenitted capital to the

fees level 2%
Committed Capital 100
Duration 10

Discount rate

5%

fees level

Invested Capital

Duration

Discount rate

2%
80
10

5%

investment capital after the investment period @P8acase 1). Finally the fourth method (Panel Bec2) involves reducing the
management fees rate and changing the basisladténtestment period. We suppose that the invegtoapital represent 80% of the
committed capital.

Case 1-Changing basis model

Année fee level Mgt fees PV Mgt fees
1 2% 2 2,00
2 2% 2 1,90
3 2% 2 1,81
4 2% 2 1,73
5 2% 2 1,65
6 2% 1,6 1,25
7 2% 1,6 1,19
8 2% 1,6 1,14
9 2% 1,6 1,08
10 2% 1,6 1,03
total fees 14,79

30

Case 2- Digressive & changing basis model

Année fee level Mgt fees PV Mgt fees
1 2% 2 2,00
2 2% 2 1,90
3 2% 2 1,81
4 2% 2 1,73
5 2% 2 1,65
6 1.5% 1,2 0,94
7 1.5% 1,2 0,90
8 1.5% 1,2 0,85
9 1.5% 1,2 0,81
10 1.5% 1,2 0,77
total fees 13,37




Table 2

Results from Crystal Ball simulations
This table summarizes outputs of Monte Carlo sitinrta on Crystal Ball software. We realized founteseenarios of each type of funds: venture cafuitad and buyout fund. Cl dbd is the present valub®e carried
interest calculated in a deal by deal fund. Cl WEhe fair value of the carried interest calculated whole fund. NET CI represents the fair vadfighe carried interest after reducing the non-retatility discount.
We test the carried interest fair value evolutifierahe variation of each optional parameter: {@drinterest rate, investments volatility, the Hengte, the correlation between portfolio invesitsethe investment
exit date, the number of portfolio investments Hrelcarried interest basis.

Venture capital Parameters Cl « dbd » Cl « WF » PV ClI Buyout Paramters Cl«dbd» Cl«WF » PV ClI
20% 10,42 8,34 6,25 20% 7,86 5,58 3,74

Cl rate 10% 9,64 7,79 5,83 Cl rate 10% 5,91 4,11 2,83
25% 13,05 11,35 8,49 25% 9,95 6,2 4,14

30% 14,27 13,14 9,87 30% 11,59 7,49 4,53

90% 10,42 8,34 6,25 60% 7,86 5,58 3,74

Volatility 80% 10,02 7,75 5,83 volatility 50% 6,37 4,46 3,09
70% 8,51 7,05 5,32 70% 8,24 6,47 4,16

8% 10,42 8,34 6,25 8% 7,86 5,58 3,74

Hurdle rate 7% 10,75 8,69 6,53 Hurdle rate 7% 8,12 5,83 3,92
9% 10,96 8,19 6,13 9% 7,64 5,23 3,49

50% 10,42 8,34 6,25 20% 7,86 5,58 3,74

correlation 30% 9,27 7,16 5,39 correlation 10% 7,77 5,17 3,42
60% 10,98 8,85 6,59 30% 8,04 5,94 3,98

5 yearsg 10,42 8,34 6,25 5 years 7,86 5,58 3,74

Exit date 3.33 years 10,02 7,67 5,86 Exit date 3.33yedrs 5,21 41 2,73
10 years 12,82 11,42 8,05 10years 12,47 7,87 542

N° of invest 25 10,42 8,34 6,25 N° of invest 15 7,86 5,58 3,74
15 10,45 8,42 6,34 10 8,01 5,81 4,06

Cl basis Invested capital 10,42 8,34 6,25 Cl basis Invested capital 7,86 5,58 3,74
Committed capita 10,17 7,11 5,29 Committed capitad 6,82 4,24 2,88
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Figure 1
Sensitivity to the carried interest rate
This figure represents the evolution of the cariigdrest value for different level of carry ral®®o, 20%, 25% and 30%). Cl dbd is the present vailtiee carried
interest calculated in a deal by deal fund. Cl WEhe fair value of the carried interest calculated whole fund. NET CI represents the fair vadfithe carried interest
after reducing the non-marketability discount.

Level of carried interest depending on carry rate (%)
case of venture capital fund

Level of carried interest depending on carry rate (%)
case of Buy out fund
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Figure 2

Sensitivity to the volatility of investments
The present value of carried interest is represfotedifferent value of investment volatility. Tienual volatility of individual investments is $et 70%, 80% and
90% for venture capital funds and to 50%, 60% &b Tor buyout funds. Cl dbd is the present valuthefcarried interest calculated in a deal by flead. Cl WF is
the fair value of the carried interest calculated whole fund. NET CI represents the fair valuéhefcarried interest after reducing the non-maibiéty discount.
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Figure 3

Sensitivity to the hurdle rate
We simulate the fair value of the carried intefesdifferent level of the hurdle rate required s (7%, 8% and 9%). Cl dbd is the present valuae®tarried interest
calculated in a deal by deal fund. Cl WF is the Y¥aiue of the carried interest calculated in aletiond. NET Cl represents the fair value of theied interest after
reducing the non-marketability discount.

Level of carried interest for different Hurdle rate (%) Niveau du carried interest selon le taux Hurdle (%)
case of venture capital fund cas du fonds de Buyout
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7% 8% go,  Taux hurdle 7% 8% 9% Taux hurdle
Figure 4

Sensitivity to the correlation between investments
We simulate the fair value of carried interestdifferent value of investments correlation. For #eature capital fund, the correlation values @%350% and 60%.
For the buyout fund, the correlation values are 1P0%0 and 30%. Cl dbd is the present value of énged interest calculated in a deal by deal f@IdWVF is the fair
value of the carried interest calculated in a whiofel. NET CI represents the fair value of theiearinterest after reducing the non-marketabiligcdunt.
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Figure 5

Sensitivity to the exit dates
The present value of the carried interest is remites! for different value of investment averagelimg) period. The simutions concern three different value of
holding period [3,3 years£30%), 5 years {=20%)and 1( years {=10%)]. Cl dbd is the present value of the carried irsiecalculated in a deal by deal fund. CI WI
the fair value of the carried interest calculated whole fund. NET CI represerthe fair value of the carried interest after redgahe no-marketability discount.

Level of carried interest for different average holding period Level of carried interest for different average holding period
case of venture capital fund case of Buyout fund
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Figure 6
Sensitivity to the number of fund's portfolio investments
Determining the effect of the investments portfaliomber on the fair value of the carrinterest consisten simulating two different scenarios for ventuapital fund
:25 investments and 15 investmeraisd two scenarios for Buyout fund: 15 investmamis 10 investmen. Cl dbd is the present value of the carried inteca&tulatec
in a deal by deal fund. Cl WF is the fair valudtté carried interest calculated in a whole fundTNE represents the r value of the carried interest after reducing
non-marketability discount.

Level of carried interest by number of investments Level of carried interest by number of investments
case of venture capital fund case of Buyout fund
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Figure 7

Sensitivity to the basis of carried interest
We simulate the carried interest value for différessis. The two different methods to calculatecdygied interest basis is the invested capitalthaccommitted capital.
The invested capital represents the sum of fundgssied in the portfolio. The committed capital ird#s invested capital and all the fund fees (managefees,
monitoring fees, transaction fees...). Cl dbd isghesent value of the carried interest calculateadieal by deal fund. Cl WF is the fair value af tarried interest
calculated in a whole fund. NET CI represents #ievialue of the carried interest after reducing nlon-marketability discount.

Level of carried interest for different basis Level of carried interest for different basis
case of venture capital fund case of Buy out fund
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Load the matrix |

B24 (Feuill)
C24 (Feuill)
D24 (Feuill)
E24 (Feuill)
F24 (Feuill)
G24 (Feuill)
H24 (Feuill)
124 (Feuill)
124 (Feuill)
K24 (Feuill)
L24 (Feuill)
M24 (Feuill)

N24 (Feuill)
024 (Feuill)
P24 (Feuill)
Q24 (Feuill)
R24 (Feuill)
S24 (Feuill)
T24 (Feuill)
U24 (Feuill)
V24 (Feuill)
W24 (Feuill)
X24 (Feuill)
Y24 (Feuill)
724 (Feuill)

Table 3 (Panel A)
Correlation Matrix of Venture capital investments fund

T 8 8§ % ¥ 8 §F ®¥ B B RBE § B B ¥ B B B R EF FBR B OB ¥ OB
E E & E E & & & EBE E & E & E E & E B B E B E E E E
| 1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500
1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500
1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500 | 0.500

1.000 | 0.500 | 0.500

1.000 | 0.500

1.000
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Load the matrix ‘

B24 (Feuill)
C24 (Feuil1)
D24 (Feuill)
E24 (Feuill)
F24 (Feuill)
G24 (Feuill)
H24 (Feuill)
124 (Feuill)
124 (Feuill)
K24 (Feuill)
L24 (Feuill)
M24 (Feuill)
N24 (Feuill)

024 (Feuill)
P24 (Feuill)

Table 3 (Panel B)

Correlation Matrix of Buyout investments fund

T 8 & &8 ¥ & & ®8 B ’& B ¥ & 8 B
E E = E = B B = = = B 2 = E E
|1.000 0.200 | 0.200 | 0.200 | 0.200 | 0.200 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200
1.000 | 0.200 | 0.200 | 0.200 | 0.200 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200
1.000 | 0.200 | 0.200 | 0.200 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 | 0.200 | 0.200 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 | 0.200 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 | 0.200 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 0.200 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 0.200 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 | 0.200 0.200 0.200 0.200 0.200 0.200

1.000 0.200 0.200 0.200 0.200 0.200

1.000 0.200 0.200 0.200 0.200

1.000 0.200 0.200 0.200

1.000 0.200 0.200

1.000 0.200

1.000
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