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What is the structure of private equity?

]
]

Portfolio
Company

u Portfolio Portfolio
Company Company
A A A

'GP

[Fund1 | [Fund Il |

LA

EL)

\LP#] [Lp2][LP3 |

Fund VI |

LPN

Figure: Partnership structure of private-equity funds: the General Partner (“GP”) is the investment manager
for the Limited Partners (“LP”’) who invest in the GP’s fund(s).
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Q@ GP forms a new fund

© GP raises capital from LPs

@ LP commits Cy in capital for T,

© GP draws on each LP’s Cy, for T}, where I < L

@ GP invests in portfolio companies throughout 7;

© GP harvests investments at any time 0 <7 < T,

@ GP exacts fees from LPs’ committed capital (some fixed, some variable)
@ GP distributes proceeds according to the fund’s waterfall

© GP fully liquidates the fund at some time 0 < < T,
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What is a PE fund’s life cycle? (II)

@ Capital drawdowns, or calls
o Capital distributions, or returns
o Fund value

@ Net cash distribution
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@ Yale Endowment Model [25], when written in terms of our notation (details of which is
given in the following sections):

AD; = 6/(Co—Dy)
AR, = vV.(1+G)
t B
v, = max(Y, (Z) )
AV, = V,G+AD,—- AR,

The drawdown rate, ¢,, is provided by the user, as are G ( the exogenous growth rate), Y
(the exogenous yield), and B (a “bowing factor” to control the rate of distribution)

Aside from the deterministic nature of this discrete-time model and the user-supplied
parameterization, a critically limiting aspect of it is that it does not account for fees
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papers:
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@ PE Fund Structure and Fees:
Buchner, A. and Wagner N. F. [24] “Rewarding risk-taking or skill? The case of private
equity fund managers” Journal of Banking & Finance, Volume 80, pp. 14-32, July 2017

The above are the culmination of work described in Axel’s prior publications in the field of PE
modeling [16, 20, 9, 10, 11, 23, 19,7, 6, 8,22, 1, 5, 17, 21, 4, 2, 18, 3, 15, 14, 13]



e Risk Management Framework (I): Outline



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:
o Fund lifetimes: 10 < 77, < 14 years




The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:

o Fund lifetimes: 10 < 77, < 14 years
o Secondary markets for PE positions are highly inefficient

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:

o Fund lifetimes: 10 < 77, < 14 years
o Secondary markets for PE positions are highly inefficient

© PE investments exhibit idiosyncratic dynamics:

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:

o Fund lifetimes: 10 < 77, < 14 years
o Secondary markets for PE positions are highly inefficient

© PE investments exhibit idiosyncratic dynamics:
o Capital drawdowns

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:

o Fund lifetimes: 10 < 77, < 14 years
o Secondary markets for PE positions are highly inefficient

© PE investments exhibit idiosyncratic dynamics:

o Capital drawdowns
o Capital distributions

15/53



The specifics of PE present a challenge

PE funds have (at least) two key features that make risk management challenging:
@ PE investments are long-term and illiquid:
o Fund lifetimes: 10 < 77, < 14 years
o Secondary markets for PE positions are highly inefficient
© PE investments exhibit idiosyncratic dynamics:
o Capital drawdowns
o Capital distributions
The goal of the RM paper [12] is to develop the first comprehensive risk-management
framework for PE fund investments that accounts for the idiosyncrasies of PE

15/53
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@ Market Risk:
The risk of losses in the market prices of the portfolio companies held by a fund exposes
investors to market risk

o Liquidity Risk:
The illiquidity of LP interests in the fund exposes investors to asset-liquidity risk
associated with selling in the secondary markets at a discount to the fund’s net asset value
(“NAV”)

@ Funding (i.e. Cash Flow) Risk:
The unpredictable timing of cash flows poses funding and cash-flow risks to investors:
Capital commitments are contractually binding (defaulting on these payments can result in
the loss of the entire LP interest)
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A risk-management framework for PE fund investments must capture the three principal
sources of risk to which PE positions are exposed, which we define as:

o Market Risk:
Value at Risk (“VaR”)

@ Liquidity Risk:
Liquidity Adjusted Value at Risk (“LVaR”)

o Funding (i.e. Cash Flow) Risk:
Cash Flow at Risk (“CFaR”)
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Let V, denote the value of the fund at time ¢
Let D, denote the cumulative capital drawdowns from the LPs up to time ¢

Let R, denote the cumulative capital distributions to the LPs up to time ¢

By, is a standard Brownian motion driving aggregate stock market returns, such that
Tmy = iy + 0u dBy,, Where pyy is the mean rate of return of the aggregate stock market
(“the market”), and o is the returns volatility of the market

@ B, is a second Brownian motion, representing idiosyncratic shocks to the fund, where
dBudB., = 0, the mean rate of return of the idiosyncratic shocks is zero, and o, is the
volatility of the idiosyncratic shocks

Assumption

The dynamics of the fund value, V,, under the real-world probability measure P, can be
described by the stochastic process {V,, 0 <t < Ty }:

th = Vt(/lvdt +ﬁVO-MdBM,1 + O'EdBE,,) + dD[ - th, (1)

where py > 0 is the mean rate of return of the fund, and By is the market beta of the fund
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Capital drawdowns

@ Let Iy be the capital available for investment, i.e. Cy less fees. For simplicity we can at first
assume that I, = C

Assumption

The dynamics of the cumulative capital drawdowns, D,, can be described by the ordinary
differential equation:
dD; = 6,1y - Dt)l(OstsTl)dt, 2)

where 1, is an indicator function. The fund’s drawdown rate ¢, is assumed to follow a
stochastic process {0;, 0 < t < T;} given by:

0,=0+ 0'§Bé,ta 3

where § > 0 is the mean of the drawdown rate, o5 > 0 is the volatility of the drawdown rate; By,
is a third standard Brownian motion for which it is assumed that dBs,dBy, = psdt, where ps is
the correlation between drawdown rate and stock market returns, and dBs,dB., = 0. In order to
avoid negative drawdown rates, we use §; = max(d,, 0) in the model implementation.




Capital distributions

Assumption

The dynamics of the cumulative capital distributions, R,, can be described by:
!
dR, = v, Vidt, fort <T;, and R, =V, + f v,V,du, fort<T, (@)
0

The fund’s distribution rate v, is assumed to follow a stochastic process {v,, 0 <t < T, } given
by:
v, =vt+0,B,,, 5)

where v is the mean distribution rate, and o, > 0 is the volatility of the distribution rate; B, is
a fourth standard Brownian motion for which it is assumed that dB,,dBy, = p,dt, where p, is
the correlation between the drawdown rate and stock market returns, and dB,,dB,, = 0. In
order to avoid negative distributions rates, we use v; = max (v, 0) in the model implementation.

v




e Risk Management Framework (II): Risk Measures
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@ VaR is always forward-looking: VaR is a forecast of the uncertainty in the P&L of a
portfolio at the end of the holding period. If we let d;, be the discount factor with term ¢
and tenor £ and let P, be the PE investor’s position at time ¢, then the discounted forecast of
the P&L at time 7 + A in present-value terms is:

P&Lx+h = dl,hPl+h - Pt

@ The dynamics of the PE investor’s position, P, at time ¢ are given by:
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(We’ll give a defintion of the dynamics of the investor’s cash position shortly when we
define CFaR)
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Market risk: Value at Risk (“VaR”)

@ VaR is always forward-looking: VaR is a forecast of the uncertainty in the P&L of a
portfolio at the end of the holding period. If we let d,, be the discount factor with term ¢
and tenor 4 and let P, be the PE investor’s position at time ¢, then the discounted forecast of
the P&L at time ¢ + h in present-value terms is:

P&L;,, = dl,hPH—h - P,

@ The dynamics of the PE investor’s position, P,, at time ¢ are given by:

dpP, = dV, + d¢;
= Vi(uydt + ByoydBy, + 0.dB;,;) + dD, — dR, + C,r.dt —dD, + dR,
= V,ledt +ﬁV0-MdBM,t + (TadB&,) + C,rcdt (6)

@ The portfolio VaR at any time ¢, which we will denote by VaR" > when expressed in dollar
terms for a significance level « € [0, 1] and a holding period h is defined as:

Pr(P&LHh <qZ‘) @ o VaR' =-g*



Liquidity risk: Liquidity Adjusted Value at Risk (“LVaR”)
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Figure: Median Discount (+) / Premium (-) to fund NAVs by fund type, 2004-2013.
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Liquidity risk: Liquidity Adjusted Value at Risk (“LVaR”)

@ The point of LVaR is to incoporate the secondary-market discount rate as an exogenous
liquidity risk in the calculation of VaR

Assumption

The dynamics of the secondary-market discount rate nt; are assumed to follow a stochastic
process given by:
dn, = k,(0; — m)dt + 07,dB,,, @)

where 6, > 0 is the long-run mean of the discount rate, k, > O is the rate of reversion to this
mean, and o, > 0 reflects the volatility of the discount rate. By, is a fifth standard Brownian
motion for which it is assumed that dB, ,dBy, = p,dt, where p, is the correlation between
drawdown rate and stock market returns, and dB,,dB., = 0.




Liquidity risk: Liquidity Adjusted Value at Risk (“LVaR”)

@ The point of LVaR is to incoporate the secondary-market discount rate as an exogenous
liquidity risk in the calculation of VaR

Assumption

The dynamics of the secondary-market discount rate nt; are assumed to follow a stochastic
process given by:
dn, = k,(0; — m)dt + 07,dB,,, @)

where 6, > 0 is the long-run mean of the discount rate, k, > O is the rate of reversion to this
mean, and o, > 0 reflects the volatility of the discount rate. By, is a fifth standard Brownian
motion for which it is assumed that dB, ,dBy, = p,dt, where p, is the correlation between
drawdown rate and stock market returns, and dB,,dB., = 0.

o The LVaR;f;,$ is defined by:

Pr(P&L(L) < qZL)"”S;) —a © LVaR;ff __ q;lL),mss ®)

t+h

where P&LY

X t+h
for time ¢ + h:

is the liquidity-adjusted P&L forecast of the investor’s position in the fund

P&Lii;, = ((1 = M) Vien + Cl+h) - P, (9)
with 7., being the forecast of the secondary-market discount for the fund at time 7 + &
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@ The risk measure CFaR is defined as the change (or possibly loss) in the investor’s cash
position, C;, which is exceeded with some given probability a, over a given time horizon &

Assumption

The dynamics of the investor’s cash position are given by:
dC, = Cr.dt —dD, + dR, (10)

where r. is rate of return on cash




Cash-flow risk: Cash Flow at Risk (“CFaR”)

@ The risk measure CFaR is defined as the change (or possibly loss) in the investor’s cash
position, C;, which is exceeded with some given probability a, over a given time horizon &

Assumption

The dynamics of the investor’s cash position are given by:

dC; = Cir.dt — dD; + dR, (10)
where r. is rate of return on cash
o The CFaRz;,$ is defined by:
Pr(Crn—C < q %) =a & CFaR}y =-g"" (1)



Cash-flow risk: Cash Flow at Risk (“CFaR”)

@ The risk measure CFaR is defined as the change (or possibly loss) in the investor’s cash
position, C;, which is exceeded with some given probability a, over a given time horizon &

Assumption

The dynamics of the investor’s cash position are given by:

dC; = Cir.dt — dD; + dR, (10)
where r. is rate of return on cash
o The CFaRz;,$ is defined by:
Pr(Crn—C < q %) =a & CFaR}y =-g"" (1)



Calibrated model parameters

Table: Summary of baseline parameters used in illustration of risk-management model

Note: All model parameters are stated as annualized units, except where indicated

Parameter Notation Value
Life of the PE fund investment (years) T 12
Simulation frequency (years) dr 1/4
Committed capital (US dollars) Co 100
Risk-free rate Ty 0.05
Return on cash positions re 0
Expected return of stock market Hm 0.11
Volatility of stock market returns oy 0.15
Alpha of PE funds a 0.04
Market beta of PE funds Bm 1.30
Idiosyncratic volatility of PE fund returns o8 0.35
Drawdown rate of PE funds é 0.41
Volatility of the drawdown rate T 0.21
Correlation between drawdown rate and stock market returns Ps 0.50
Average distribution rate v 0.08
Volatility of the distribution rate o 0.11
Correlation between distribution rate and stock market returns Py 0.80
Long-run mean of secondary market discounts O, 0.16
Mean-reversion speed of secondary market discounts K 0.42
Volatility of secondary market discounts O 0.16
Initial secondary market discount 0 O
Correlation between discount rate and stock market returns Pr -0.60
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Fund dynamics (I)
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Figure: Cumulative capital drawdowns (left) and cumulative capital distributions (right). Solid lines repre-
sent Monte Carlo estimates of the average and dotted lines represent the 10™ & 90" quantiles over
500,000 simulations



Fund dynamics (II)

PE Value PE Net Cash Flow
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Figure: Fund values (left) and cumulative net fund cash flows (right). Solid lines represent Monte Carlo
estimates of the average and dotted lines represent the 10! & 90™ quantiles over 500,000 simulations




VaR dynamics

VaR at Fund Inltation Quarterly VaR
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Figure: VaR dynamics over the fund lifecycle: (left) VaR at fund initiation, VaRg’f:, plotted as a function of

the time horizon £; (right) quarterly VaR, i.e. VaR;’Efzs, plotted as a function of time ¢. The thickest

line represents the Monte Carlo estimate of the 1% VaR over 500,000 simulations (also shown are
the 5% VaR and the 10% VaR)
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LVaR Dynamics

LVaR at Fund Inftiation Quarterly LvaR
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Figure: LVaR dynamics over the fund lifecycle: (left) LVaR at fund initiation, LVaRg’f:, plotted as a function

of time horizon 4; (right) quarterly LVaR, i.e. LVaR;’EfzS, plotted as a function of time ¢. The thickest

line represents the Monte Carlo estimate of the 1% LVaR over 500,000 simulations (also shown are
the 5% LVaR and the 10% L.VaR)




CFaR Dynamics
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Figure: CFaR dynamics over the fund lifecycle: (left) CFaR at fund initiation, CFaRg',f, plotted as a function

of time horizon #; (right) quarterly CFaR, i.e. CFaR;’E)X_;zs, plotted as a function of time ¢. The thickest

line represents the Monte Carlo estimate of the 1% CFaR over 500,000 simulations (also shown are
the 5% CFaR and the 10% CFaR)



@ Fund Structure & Fees
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e The management fee is levied against a basis: this is usually either the committed capital,
Cy, or the net invested capital (“NIC”),* and it is one of four different types that is specified
in the limited partnership agreement (“LPA”):

“Invested capital minus the cost basis of exited investments, ibid. p. 2315, et seq.
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Management fees

e The management fee is levied against a basis: this is usually either the committed capital,
Cy, or the net invested capital (“NIC”),* and it is one of four different types that is specified
in the limited partnership agreement (“LPA”):

Q flat fee

@ tapered fee: tapers after the investment period, 7y < ¢t < Tp
@ change basis to NIC after investment period with flat fee’

© change basis to NIC after investment period with tapered fee

o Let MF, denote the cumulative management fees up to some time ¢ € [0, 7 ].
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e The management fee is levied against a basis: this is usually either the committed capital,
Cy, or the net invested capital (“NIC”),* and it is one of four different types that is specified
in the limited partnership agreement (“LPA”):

Q flat fee

@ tapered fee: tapers after the investment period, 7y < ¢t < Tp
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© change basis to NIC after investment period with tapered fee

o Let MF, denote the cumulative management fees up to some time ¢ € [0, 7 ].

o Fixed Management Fees: If management fees are defined as a percentage cyr of the
committed capital Cy and are paid continuously, the dynamics are given by:

dMF, = CMF Codf (12)

o Management Fees with Change in Basis: Latterly, tapered management fees appear to be
gaining in popularity. The tapering typically begins after the investment period, i.e. for
T; <t < T;, and reflects the fact that less time is required by the GP in managing the
activities of the portfolio companies. Many funds change the fee basis from committed
capital (during the commitment period) to NIC capital (after the commitment period).

“Invested capital minus the cost basis of exited investments, ibid. p. 2315, et seq.
Sibid. p. 2315, et seq.
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o If ab initio the basis for management-fee calculation is agreed to change from committed
capital, Cy, for 0 < r < T}, to NIC for T; < t < T}, then how do GPs determine /¢, the
capital available for investment, for # < 7;? Is it specified in the LPA?

@ We use an iterative algorithm to arrive at the NIC (convergence is rapid):

@ Set the initial guess for NIC to Cy
© Subtract the fixed management fees applicable for ¢ < 77, which we know at ¢ = 0 to follow
dMF; = empCodt 1o<<t; (13)
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© The fund’s distribution rate, v, is assumed to follow a stochastic process {v;, 0 <t < Ty} given
by v, = vt + 0B, as per Equation 5, and this rate is applied to the NIC to give its dynamics as:

dNIC, = v,NIC,dt (15)




Management fees: basis change to NIC requires ex ante computation

o If ab initio the basis for management-fee calculation is agreed to change from committed
capital, Cy, for 0 < r < T}, to NIC for T; < t < T}, then how do GPs determine /¢, the
capital available for investment, for # < 7;? Is it specified in the LPA?

@ We use an iterative algorithm to arrive at the NIC (convergence is rapid):

@ Set the initial guess for NIC to Cy
© Subtract the fixed management fees applicable for ¢ < 77, which we know at ¢ = 0 to follow
dMF,; = emrCodt 1<, (13)
the value of NIC; for ¢ = T is then initialized to Cy — MFy,
@ The dynamics of management fees for 7; < t < T}, are assumed to follow:

dMF, = eppNIC,di 17, <r<7, (14)

© The fund’s distribution rate, v, is assumed to follow a stochastic process {v;, 0 <t < Ty} given
by v, = vt + 0B, as per Equation 5, and this rate is applied to the NIC to give its dynamics as:

dNIC, = v,NIC,dt (15)

@ Finally, we can solve for the invested capital I¢, by noting® that at 7 = 0 it must be the case that
Ic = Co — NPV(MF7,) — NPV(MFr7, ), where the last term can be expressed as x X Ic for some
fraction x

As Metrick & Yasuda suggest, ibid. p. 2309, et seq.
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o Carried Interest: Let the carried interest level be given by ccr and let 2 denote the hurdle
rate. The dynamics of carried interest are given by:
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where 1jrg,~ indicates that carried interest is only payable at time ¢ if the internal rate of
return of the fund at ¢, IRR,, exceeds the hurdle rate &



Carried interest (I)

o Let CI, denote the cumulative carried interest up to some time ¢ € [0, T} ]

o Carried Interest: Let the carried interest level be given by ccr and let 2 denote the hurdle
rate. The dynamics of carried interest are given by:

dCI, = cqp max{dR, —dD, — dMF,, 0}1(IRR,>,,,
R
net cash flow = dNCF;
where 1jrg,~ indicates that carried interest is only payable at time ¢ if the internal rate of
return of the fund at ¢, IRR,, exceeds the hurdle rate &

o Catch-up provision: Most LPAs that contain a hurdle rate also include a provision that
provides the GPs with a greater share of the profits once the hurdle rate has been paid and
until the carry level has been reached



Carried Interest (IT)

o Carried interest with catch-up: If the carried interest is paid with a 100% catch-up
provision, then its dynamics are given by:

Cc1 max{dNCF,, 0} 1{IRR,>h)’ if R,C—IE‘O = CC1
dcr, = (16)
min{cci(R, = Co) = Cl,, ANCF} Lyrr,ony, i 25 < ca

where dNCF, = dR, — dD, — dMF,



Carried interest example

Table: Carried Interest Calculation

This table illustrates the carried interest calculation for a $100M fund with a carried interest level of 20 percent, a hurdle
rate of 8 percent, and a lifetime of ten years. The calculation is shown for a fund with no catch-up clause and fund with a
catch-up clause of 100 percent.

Year 1 2 3 4 5 6 7 8 9 10 Total
Cash Flows -50 -30 -10 -10 30 50 60 50 40 20 150
IRR (in % p.a.) -100 -100 -100 -100 -33 -6 8 14 17 18 18
Carried Interest (No 0 0 0 0 0 0 0 10 8 4 22
Catch-Up)

Carried Interest (With 0 0 0 0 0 0 0 18 8 4 30

Catch-Up)
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Portfolio company fees—transaction fees

o Additional compensation may come from the GP charging transaction fees and
monitoring fees, most commonly in Leveraged Buyout strategies

o Let TF, denote the cumulative transaction fees paid up to time ¢ € [0, 7;] and assume that
transaction fees are fully paid at entry (purchase) as a fraction ctg of the deal size

o If / denotes the average leverage ratio applied, the dynamics of the transaction fees can
be represented by:
dTF, = c¢rpdD, X (1 + 1) amn

o The typical profit-sharing rule between the GP and LPs for transaction fees is that they
split the proceeds 50/50, i.e. dTF™” = dTF® = 0.5 x dTF,
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Portfolio company fees—monitoring fees

o Let MoF, denote the cumulative monitoring fees paid up to time ¢ € [0, 7;.] and assume that
monitoring fees are paid at exit as a fraction cyf Of the total firm value

o If sp denotes the (average) share the fund holds in its portfolio companies, the dynamics of
the monitoring fees can be modeled by:

AMOF, = cyndR, X (1 +! ) (18)
SF

@ We use the typical sharing rule and allocate 20% of the monitoring fees to the GP and 80%
to the LPs, i.e. dMoF™" = 0.8 x dMoF, and dMoF'\°” = 0.2 x dMoF,
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Fee valuation: equilibrium framework

@ We assume an equilibrium framework in which LPs’ expected excess returns (net of fees)
equal zero, such that GPs capture all rents from managing the funds:

T
& [ f e""(dR, - dD, - dMF, - dCI, + dPFﬁP)] =0
0

@ We solve the equilibrium condition for the (ex ante) expected rate of return yj, by using
Monte Carlo simulations

@ Using this result, we compute the gross-of-fees abnormal rate of return « (the break-even
alpha) that the GPs have to generate by:

@ =y —py = py —1p = By — 1y)

@ We also extend the framework by allowing LPs to earn a positive out-performance after
fees



Fee valuation: single fund

@ Theorem (Fee Value): Applying a risk-neutral valuation approach, the arbitrage-free
present value of the fund fees V(()GP) is given by:
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where V(()MF) is the present value of management fees, VéCD is the present value of carried
interest payments, and VéP " is the present value of lifetime portfolio company fees
received by the GPs



Fee valuation: single fund

@ Theorem (Fee Value): Applying a risk-neutral valuation approach, the arbitrage-free
present value of the fund fees V(()GP) is given by:

7L
f e 'MdClI,
0

_yMP) _p(CD _y®P)
_VO _VO _VO

7L
Vi = & [ fo e"dMF, | + & +&

TL
f e*’f“dPFflGP)], (19)
0

where V(()MF) is the present value of management fees, VéCD is the present value of carried

interest payments, and VéP " is the present value of lifetime portfolio company fees
received by the GPs

@ We use Monte Carlo simulations to solve for the present values



Death & taxes?

NO DEAL FEES WITH DEAL FEES
CONSTANT FEE BASIS FEE BASIS CHANGE CONSTANT FEE BASIS FEE BASIS CHANGE

No cach-up With cach-up No catch-up With catcl-up No catch-up With catcli-up No catch-up With catcli-up
MF $15.86 $15.86 $11.43 $11.43 $15.86 $15.86 $11.43 $11.43
(MF) $0.40 $0.39 $0.39 $0.38
CI $3.88 $4.23 $4.44 $4.82 §3.42 $3.81 $4.02 $4.41
(«©n $8.78 $8.40 $9.49 $9.04 $8.08 $7.99 $8.94 $8.72
(CI5%)
(CI 10%)
(CI20%)
(CI30%)
(CI50%)
(CI60%)
(CI65%) $L51 $4.06 $0.80 5304
(CI70%) $2.05 $4.52 $3.09 $5.35 $L20 373 232 $4.73
(CI75%) $3.88 $5.96 $5.06 $6.87 $2.92 $5.23 $4.17 $6.20
(CI80%) 36.12 $7.73 §7.41 5879 .09 36.93 $6.43 s8.01
(CI85%) .01 $10.15 $10.44 51136 $7.89 9.7 $9.41 $10.45
(CI90%) $13.15 s12.70 $14.82 $15.10 S1L.86 $12.63 $13.60 $14.09
(CI95%) 520,68 520.30 $22.59 sa1.97 $18.92 $18.71 s2110 $20.80
TF 54.19 8419 54.42 S4.42
(TF) $0.09 0.0 $0.09 0.0
MoF §7.30 $7.30 §7.7 577
(MoF) $3.95 5338 %3] EThE]
(MoF 5%) $3.28 5328 $3.45 5345
(MoF 25%) 5473 5473 $4.99 5499
(MoF 75%) $8.68 SB.E9 $9.16 59.16
(MoF 95%) $14.56 $14.53 $15.39 $15.43

Figure: Net present value of a fund’s fees. Management fee is denoted by “MF”, carried interest by “CI”, transaction fees by “TF" and monitoring fees by “MoF”
(the latter pair being most common in Leveraged Buyout strategies). The means are shown in large font, while the values in parenthesis are either the standard
deviations of the means, or the quantiles of the Monte Carlo distributions, as indicated by the quantile and the % sign



Death & taxes?

NO DEAL FEES WITH DEAL FEES
CONSTANTEFEE BASIS FEE BASIS CHANGE CONSTANTFEE BASIS FEE BASIS CHANGE

No catch-up With catch-up No caich-up With catcl-up No caich-up With catcli-up No caich-up With catcli-up
MF 515.86 $15.86 §11.43 51143 $15.86 $15.86 §11.43 $11.43
MF) $0.40 $0.39 $0.39 $0.39
CI $3.88 $4.23 5444 5482 5342 $3.81 54.02 $4.41
©n $B.78 $8.40 $9.49 $9.04 $8.08 §7.99 $8.94 $B.72
(CI5%)
(CI 10%)
(CI20%)
(CI30%)
(CI50%)
(CI60%)
(CI65%) $L51 $4.06 $0.80 5304
(CI70%) 5205 $4.52 $3.09 $5.35 SL20 5373 5232 5473
(CI75%) $3.88 $5.96 $5.06 $6.67 $2.92 5.3 $4.17 $6.20
(CI80%) 36.12 $7.73 $7.41 38.79 $5.09 3693 $6.43 3801
(CI85%) 59.01 $10.15 $10.44 31136 $7.89 5927 $9.41 $10.45
(CI90%) $13.15 $12.70 $14.82 $15.10 S1L86 s12.63 $12.60 $14.09
(CI95%) s20.68 $20.30 $22.59 $21.57 $18.92 $18.71 s2110 520,80
TF 54.19 5419 5442 5442
(TF) $0.09 $0.09 $0.09 $0.09
MoF 87.30 $7.30 87.7 $7.7
[MoF) $3.96 5398 5412 43
(MoF 5%) s3.28 53.28 $3.45 $3.45
[MoF 25%) 5473 5473 5499 5499
[MoF 75%) S8.68 SB.E9 59.16 59.16
[MoF 95%) $14.56 $1453 $15.39 $15.43

Figure: Net present value of management fee (denoted by “MF”)



Death & taxes?

NO DEAL FEES 'WITH DEAL FEES
CONSTANT FEE BASIS FEE BASIS CHANGE CONSTANT FEE BASIS FEE BASIS CHANGE

Mo cach-up With catch-up No cach-up With catch-up No cach-up With catcl-up No cach-up With catcl-up
MF $15.86 $15.86 $11.43 $11.43 $15.86 $15.86 $11.43 $11.43
(MF) $0.40 $0.39 $0.38 $0.39
CI 53.88 5423 5444 $4.82 53.42 53.81 $4.02 5441
€n $0.78 $8.40 59.49 S04 SB.08 $7.99 $B.94 $0.72
(€I 5%)
(CI 10%)
(CI 20%)
(CI 30%)
(CI 50%)
(CI 60%)
(CI 65%) $L51 $4.06 $0.80 .04
(CI 70%) $2.05 $4.52 5309 $5.35 s1.20 $.73 5232 $4.73
(€I 75%) $3.88 $5.96 $5.06 $6.87 52,92 $5.23 $4.17 $6.20
(CI B0%) $6.12 $7.73 $7.41 $8.79 $5.09 $6.93 $6.43 $8.01
(CI 85%) $9.01 $10.15 $10.44 $1L.36 $7.89 $9.27 $9.41 $10.45
(CI 90%) SI3.15 $13.70 $14.82 $15.10 S1L.86 $12.63 $13.60 $14.09
(CI 95%) 520,68 $20.30 $22.59 s21.97 $18.92 $18.71 s2110 520,80
TF 8419 5419 S4.42 5442
(TF) 0.0 $0.09 0.0 $0.09
MoF $7.30 57.30 $7.71 57.70
(MoF) 5396 s158 s4m 4.2
(MoF 5%) 5328 18 5345 345
(MoF 23%) 5473 3473 5499 3459
(MoF 75%) SB.68 S8.69 59.16 39.16
(MoF 95%) $14.56 $1453 $15.39 $15.43

Figure: Net present value of carried interest (denoted by “CI”)



Death & taxes?

NO DEAL FEES WITH DEAL FEES
CONSTANTFEE BASIS FEE BASIS CHANGE CONSTANT FEE BASIS FEE BASIS CHANGE

No catch-up ‘With catch-up No catch-up ‘With catch-up No catch-up With catch-up No catch-up With catch-up
MF 515.86 $15.86 51143 51143 $15.86 5$15.86 51143 S$11.43
(MF) £0.40 $0.39 039 50.39
CI $3.88 8423 8444 54.82 8342 $3.81 84.02 441
<n $8.78 $8.40 $9.49 9.4 $8.08 $7.99 $B.94 $8.72
(CI5%)
(€1 10%)
(C120%)
(C130%)
(C150%)
(C160%)
(CI65%) $1.51 $4.06 $0.80 $3.04
(CI 70%) $2.05 $4.52 $3.09 £5.35 $1.20 $1.73 $2.32 $4.73
(CI75%) $3.88 $5.96 $5.06 $6.87 $2.92 $5.23 $4.17 $6.20
(€1 80%) 6.12 .73 5741 5879 s5.09 693 $6.43 5801
(C185%) $9.01 $10.15 $10.44 $1L36 §7.89 5927 $9.41 510.45
(C190%) s13.15 $13.70 s14.82 $15.10 $1L.86 $1263 $13.60 $14.09
(C195%) 520.68 £20.30 §2259 2197 $18.92 51871 2110 520.80
TF $4.19 $4.19 $4.42 $4.42
(TF) $0.09 $0.09 $0.09 $0.09
MoF 57.30 §7.30 §7.71 S7.71
[MoF) $3.96 5398 42 423
(MoF 5%) $3.28 5328 $3.45 $345
(MoF 25%) 473 5473 $4.99 5499
(MoF 75%) $8.68 $8.69 $9.16 $9.16
(MoF 95%) $14.56 $1453 $15.39 $15.43

Figure: Net present value of transaction fees (denoted by “TF”) for Leveraged Buyout funds




Death & taxes?

NO DEALFEES

‘WITH DEAL FEES

CONSTANT FEE BASIS

FEE BASIS CHANGE

CONSTANT FEE BASIS

FEE BASIS CHANGE

No catch-up With catch-up No catch-up With catch-up No catch-up With catch-up No catch-up With catch-up

MF 515.86 $15.86 $11.43 51143 $15.86 515.86 $11.43 51143
(MF) $0.40 $0.39 $0.39 $0.39
cl $3.88 $4.23 $4.44 54.82 $3.42 $3.81 $4.02 5441
©n 58,78 58,40 £9.49 53,04 58,08 5759 5894 .72
(C15%)

(C110%)

(C120%)

(C130%)

(C150%)

(C160%)

(CI165%) $L51 £4.06 £0.80 5304
(C170%) 52,05 5452 209 8535 5120 5373 £2.32 3473
(C175%) $3.88 55,96 £5.06 $6.87 $2.92 $5.23 417 $6.20
(C1B0%) $6.12 $7.73 $7.41 $8.79 $5.09 $6.93 $6.43 $8.01
(C185%) $9.01 51015 51044 $11.36 $7.89 $9.27 $9.41 $10.45
(C150%) $13.15 51370 51482 $15.10 £11.86 $12.63 51360 $14.08
(C155%) $20.68 52030 52239 £21.97 s1892 $1871 52110 $20.80
TF $4.19 5419 $4.42 54.42
(TF) £0.09 $0.09 £0.09 $0.09
MoF §7.30 $7.30 §7.71 s7.70
(MaF) £3.96 $3.38 s $4.73
(MaF 5%) £3.28 $3.38 345 $3.45
(MaF 25%) 73 $473 $4.99 $4.99
(MaF 75%) $8.68 $8.69 £9.16 $9.16
(MaF 95%) 51456 $1453 51539 $15.43

Figure: Net present value of monitoring fees (denoted by “MoF”) for Leveraged Buyout funds
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