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Performance fee netting' across private investments is a
concept which has not been researched substantially. According
to conventional wisdom, netting of fees is unambiguously a
good thing for investors while non-netted fees are better for
investment managers. But is that conventional wisdom actually
the case? In this paper we show that performance fee netting in
private investments does not necessary benefit investors. We
show that due to the presence of catch-up performance, fee
netting sometimes is negative for investors.

To illustrate our observations, we developed a model that
allows us to measure the impact of fee netting under various
scenarios. The model shows a number of outcomes, some

of which make investors better off while others, contrary to
conventional wisdom, increase the fee burden of investors.

Introduction

Principal-agent problems are ever-present in all facets of the investment
management industry, and nowhere more pronounced than in the relationship
between investors and the managers of both public and private investment
funds. To align the interests of principals (i.e., the owners of capital) and agents
(i.e,, fund managers), a range of incentive structures have been employed.
Incentive fees are typically created on a one-on-one basis—investors pay fees
based on the performance of each individual fund they invest in. Given the
asymmetric structure of most fees (i.e., managers do not pay investors if they
have negative performance), it is perceived that investors end up paying a
disproportionate amount of fees relative to the performance they receive. To
mitigate this issue, fee netting at the portfolio level has been proposed.

1 Offsetting the returns of multiple funds and paying fees on the netted return. This is different
from fee netting at the asset level which offsets returns of multiple investments within a fund
and pays fees on the netted returns of these investments.
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In this paper, we analyze the monetary benefits of fee netting
for investors in the private investments as it is important

to understand whether clients can be better served by a
potential new fee structure. This paper begins by introducing
private market fee structures before examining the concept
of fee netting. We first analyze a base case without catch-

up fees to establish the foundation of the conventional
wisdom that fee netting benefits private market investors by
allowing weaker performing funds to dilute the aggregate
gross return, thereby reducing the total performance fee paid
by LPs. However, when a catch-up provision is introduced,
the impact of netting changes. If the catch-up is steep,
netting can actually increase overall fees by lifting weaker
performing funds into the catch-up zone, where performance
fees accumulate more rapidly. This happens because the
performance fee function, rather than being uniformly
structured, can develop a concave region where netting has
an adverse effect on LPs. In particular, when one or more

of the netted funds generate positive returns but remain
below their hurdle IRR, they enter the catch-up phase, leading
to higher overall fees instead of the expected reduction.
Finally, before concluding, we analyze the impact of return
distributions to determine when fee netting is beneficial and
identify key factors—such as expected returns, volatility

and correlation between individual funds—that drive this
outcome. This is achieved by implementing a modified Black-
Scholes option pricing model to quantify the implications of
different return dynamics on fee netting outcomes.

Problem Setup: Private Markets Fee Structure

Before we drill into the details, it's worth spending time to
define the terms and fee structure we use throughout the
paper. Private investments, such as Buyout funds, have both
management and performance fees. During the investment
period, the management fee is typically charged on
committed capital, regardless of whether it has been drawn
or not. After this, it is typically charged on invested capital.

The performance fee, which is referred to as carried
interest, is calculated based on the IRR of the fund. The
distribution waterfall describes how capital is allocated
between the GP and the LP; in addition to the fees
described previously, it also specifies other provisions which
are typical for private markets, such as the preferred return,
catch-up rate and claw-back provisions. Display Tillustrates
how a simple performance fee schedule works in a single
period setup. The blue dashed line in the chart illustrates
how a 20% performance fee is charged to an investor based
on the fund's performance net of the management fee. On
the left side of the vertical red line, the GP will get nothing
since IRR is below zero. On the right-hand side of the vertical
red line, the GP will take a cut of 20% on any gains as the
fund's IRR is above zero. For example, as illustrated by the
green line, when the fund returns 14%, the GP can take a
20% cut, which results in a 2.8% performance fee (14% x
20%), charged on the invested capital.

DISPLAY 1
Performance fee vs. IRR, assuming a 20% performance fee.
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For illustrative purposes only.
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DISPLAY 2
Performance fee vs. IRR, assuming a 20% performance fee and 8% hurdle rate.
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For illustrative purposes only.

The hurdle rate, or preferred return, refers to the minimum As the carried interest is generally paid on the absolute

level of distributions? that a GP needs to surpass in order return of the fund, and not on relative performance to the

to start receiving compensation; it acts as an incentive for preferred rate, a catch-up mechanism? is put in place with
managers to target returns that are in keeping with the fund'’s the aim of paying managers larger proportions of subsequent
objectives. Display 2 illustrates how an 8% hurdle rate works. distributions until they receive their entitlement of total

As seen in Display 2, the vertical red line, which decides the IRR  distributions (i.e, the performance fee times the total gains).
cut-off, now goes from zero to 8%. In this example, a 14% IRR Once this level is achieved, any remaining distributions

means the GP will collect 1.2% performance fee, calculated as are split based on the value of carried interest. Display 3
(14% - 8%) x 20% (assuming a 20% performance fee). shows how catch-up works. In the chart we assume a 20%
DISPLAY 3

Performance fee vs. IRR, 20% performance fee, 8% hurdle rate and 100% catch-up rates.
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For illustrative purposes only.

2 This is most commonly 8% for buyout funds. For this paper, we assume this value to be universal.

3 This ranges from 0-100%; however, in a majority of cases, it will be in the higher part of the range, typically 75-100%. For this paper, we assume the
level to be 100%.
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performance fee, 8% hurdle rate and 100% catch-up rate.

If an IRR falls below 0% (Zone A1), investors will not have

to pay the GP any performance fee. For an IRR between

0% and 8% (Zone A2), investors also won't need to pay any
performance fee but will owe the GP the performance fee

if the performance crosses the hurdle rate at 8%. For an IRR
between 8% to 10% (Zone B), the GP will collect every dollar
made until what is owed up to this point is paid off. Lastly, if
the IRR is above 10% (Zone C), the GP and LP will split the
gains 20-80 as the performance fee is stated at 20%. So, as
an example, If the fund has a 14% IRR as shown by the green
line in Display 3, the GP will collect (10% - 8%) x 100% +
(149% - 10%) x 20% = 2.8%. The first term, (10% - 8%) x 100%,
represents the performance fee in the catch-up zone, where
the GP is entitled to 100% until what they are owed is paid
up. The second term, (14% - 10%) x 20%, represents the 20-
80 split between the GP and LP after catch-up is satisfied.

Last, the clawback provision gives the LP the right to

take back part of the GP's carried interest if subsequent
losses reduce the IRR such that GPs are paid excessive
compensation (relative to the entitled carried interest level).

Fee Netting

To demonstrate how fee netting works, take a simple example
where an investor invests equal proportions ($100 each) in two
funds: one has an IRR of 10%, while the second IRR is -10% with
a similar time horizon; the carried interest (or performance fee)
is 20%. The gross netted return for the two investments is 0%;
as such, the investors would expect to pay zero performance

fees in this scenario. In most of cases, however, given the
absence of performance fee netting, there is a payment of $2
to the first manager, and thus the LP pays $2 even though they
have not benefitted from netted positive returns.

At first glance, fee netting seems to be a straightforward
mechanism for reducing costs for LPs. The underlying
intuition, which aligns with conventional wisdom, is that
netting fees across investments allows underperforming
funds to offset the fee burden of more successful ones.

In a netted structure, weaker performing funds dilute

the aggregated gross return (before performance fees)

of the combined portfolio, therefore lowering the total
performance fee paid by the LP. This approach ensures that
carried interest is only paid on the true net gains of the
overall investment rather than on isolated high-performing
funds, potentially preventing scenarios where LPs pay
performance fees on some investments despite experiencing
moderate or even negative overall portfolio returns.
However, given the different fee structures described
previously, the question arises, if this is always the case? We
will closely look at the impacts of catch-up to demonstrate
that performance fee netting is far more complicated than
this intuition and warrants a deeper thinking.

1. EFFECT OF CATCH-UP

NO CATCH-UP

We first look at the examples in Displays 4 and 5, where we
assume there is no catch-up. The performance fee is set at
20% while the hurdle rate is 8%—both are industry standards
for PE. There are two funds in the example, Fund 1 has a 6%

DISPLAY &

Performance fee vs. IRR without fee netting. 20% performance fee, 8% hurdle rate, no catch-up.
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IRR (represented by the red dot) and Fund 2 has a 14% IRR
(represented by the green dot). For simplicity, we assume

that an LP invests identical amounts in each fund and the
investment is only for a single period. Note that the proportion
invested will not matter in the end as the conclusion will be the
same as we get to the end. The combined portfolio based on
this 50-50 allocation assumption will have an IRR of 10% and is
represented by the yellow dot.

Display 4 shows the case where there is no performance fee
netting. By looking at the y-axis, we can observe that Fund 1
pays no fees as it is below the hurdle of 8%, while Fund 2 pays
1.2%.* By averaging the total amount of fees paid (i.e., without
netting), the investor would pay 0.6% of the total invested
amount. In Display 4, this value is represented by the yellow
dot on the grey dotted line connecting the red and green dots.
The yellow dot will move up or down this line, depending on
the proportion invested in each fund (e, if more is invested in
Fund 1, the yellow dot is closer to the red one, and vice-versa).

Display 5 shows the case with performance fee netting. To
calculate the amount of fees paid when implementing fee
netting, we must first obtain the weighted average return of
the two funds; again, in our example this is 10%. By plotting
the yellow dot on the blue line, we can observe that 0.4%
performance fee would be paid for these fund returns. By
changing the proportion invested in each fund, the yellow

dot will either move closer to the red or green, while always
remaining on the blue dotted line. What can be observed

is that, regardless of proportion, the dotted blue line is
always below the grey line between the red and green dots
in Display 4, which represent the minimum and maximum
values of the two combinations.® In other words, and
importantly, due to the convex nature of the performance
fee function when there is no catch-up, one could easily see
that fee netting will always be beneficial to investors. This
is the case when performance fee netting is employed in
hedge fund investing, as hedge funds don’t normally have a
catch-up feature in their fee structures.

WITH CATCH-UP

Now let's turn our focus to cases where two funds are
combined when a catch-up exists. Let's borrow the setup
from the no-catch-up case: 20% performance fee and 8%
hurdle rate. In addition, there is a catch-up rate of 100%.
Same as the examples in the no-catch-up case, there are
two funds, Fund 1 with a 6% IRR (represented by the red
dot) and Fund 2 with a 14% IRR (represented by the green
dot). The LP invests identical amounts in each fund and
the investment is only for a single period. The combined
portfolio based on this 50-50 allocation assumption will
have an IRR of 10% and is represented by the yellow dot.

DISPLAY 5

Performance fee vs. IRR with fee netting. 20% performance fee, 8% hurdle rate, no catch-up.
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* As the preferred return is 8%, the investors will have to pay (14%-8%) x 20% = 1.2%.
5 The lines intersect at the dots, which makes sense as this means that an investor would invest in only one fund, thus fee netting would have no impact.

PORTFOLIO SOLUTIONS GROUP | MORGAN STANLEY INVESTMENT MANAGEMENT 5



DISPLAY 6
Performance fee vs. IRR without fee netting. 20% performance fee, 8% hurdle rate,with catch-up.
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For illustrative purposes only.
and must always be larger than the carried interest, causes the

red fund to incur additional fees that are five times greater than
the fee benefit accrued to the green fund.

Display 6 illustrates an example where two funds are
combined without performance fee netting. When no
netting occurs, Fund 1 pays 0% fees, while Fund 2 pays

0o/ 6 i [0)
2.8%° thus averaging 1.4%. Intuitively, netting is often seen as beneficial to LPs because

Display 7 illustrates an example where two funds are combined
with performance fee netting. When netting fees, the combined
portfolio returns 10%, meaning a performance fee of 2%, which
is higher than what would have been paid without netting (i.e,,
149%,). This occurs as the catch-up, which in this case is 100%

the weaker performing fund drags down the stronger
performing one, reducing the overall fee burden. This logic
holds when no catch-up exists. However, when a steep
catch-up provision is in place, netting can have the opposite
effect by lifting a weaker performing fund into the catch-up

DISPLAY 7
Performance fee vs. IRR with fee netting. 20% performance fee, 8% hurdle rate, with catch-up.
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6 As the preferred return is 8%, the investors will have to pay 0% on the first 8% of IRR, then 100% (the catch-up) of IRR between 8% and 10% (i.e., 2%),
then 20% (the carried interest) on IRR between 10% and 14% Gi.e., 0.8%).
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zone, increasing overall fees rather than reducing them. In
other words, due to the steepness of the catch-up feature,
the performance fee function now has a concave area
where performance fee netting will have negative impact
to LPs. This means that in catch-up fee structures in private
markets, netting can increase overall fees, particularly when
one or more of the netted funds generate positive returns
but remain below their hurdle IRR, causing them to enter
the expensive catch-up zone.

2. IMPACT OF RETURN DISTRIBUTION

With the examples above, readers now have a basic idea

of why performance fee netting may not be beneficial to
asset owners. The question to be answered now is under
what conditions netting is harmful to investors and when it
is beneficial. If one observes carefully, this depends on how
much individual funds' returns affect where the combined
portfolio sits along the performance fee function and,
hence, causes different fee netting outcomes. In other
words, if returns of both funds are far above or below the
hurdle rate, then fee netting obviously will have no impact
on total performance fee payments. On the other hand,

if the combined portfolio’s return falls into the convex/
concave regions of the fee function, then performance fee
netting will be beneficial/harmful to investor.

This observation can be simplified into three main drivers
that will cause different outcomes: expected returns,
expected volatilities and correlation of individual funds. The
three parameters determine where the combined portfolio’s
return is more likely to locate on the fee function and will
help investors decide on whether to pursue performance fee
netting. To further explain this, we draw on and adopt an
option pricing framework to help investors understand the
characteristics of these parameters.’®

If readers closely look at the “hockey stick” charts above,
one may recognize that the performance fee functions can
be modeled as a portfolio of call options. Using options

to model the true relationship inherently follows from

the nature of incentive fee structures. In the no-catch-up
scenario, the expected performance fee can be modeled

as buying a fraction of a call option where the number of
shares to buy is just the performance fee ratio. For example,
a 20% performance no-catch-up performance fee structure
can be modeled as buying a one-fifth share (or 20%) of a
call option that has the hurdle as the strike. When there

is catch-up, the expected performance fee modeling will
involve buying a fraction of a call option and selling a
fraction of another call option. The strike price of the long
position will be the hurdle rate while the number of shares
to buy depends on the performance fee ratio. The strike
price of the short position will be the point where the catch-
up is 100% paid off and the number of sharers to sell will be
catch-up rate minus performance fee ratio.

The Black-Scholes option pricing model is a widely used
mathematical formula to price European-style options.

It requires five input parameters, namely strike price, the
current price of the underlying asset, time to expiration,
risk-free rate and volatility. Moreover, it requires that the
option’s payoff can be dynamically replicated in the market
with a combination of the underlying security and a risk-free
bond. This implies the underlying security needs to have
liquidity to satisfy the dynamic hedging need, and obviously
the private investments in discussion cannot satisfy

this condition. To make the model work, the analytical
framework we borrow makes an important but imperfect
assumption that a private investment can be replicated with
a public market exposure and a deterministic alpha. Under
this assumption, the Black-Scholes model can be modified to
model private investment performance fee by including the
alpha term in the discount rate and to allow us a reasonable
enough model to observe fee-netting impact on private
investments. Details of this adjustment can be found in
Appendix A.

" Finnerty, John D. and R.W. Park. “Valuing a Private Equity Carried Interest as a Call Option on Fund Performance.” The Journal of Private Equity, SPRING

2018, Vol. 21, No. 2 (SPRING 2018), pp. 14-30.

8 Sorensen, M., N. Wang, and J. Yang. “Valuing Private Equity.” The Review of Financial Studies, Vol. 27, No. 7 (July 2014), pp. 1977-2021.
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We can use the analytical formula to study the impacts of both funds make the combination of the two funds more

an investment's return distribution and understand under likely to stay in the same regime on the fee function. On
what conditions netting is harmful to investors and when the other hand, fee netting shows positive results to LPs
it is beneficial. To simplify the example, we assume there when expected excess returns are around the hurdle rate
are two funds, Fund A and B, and they have the same (8%), as this means probability mass will concentrate around
distribution and fee structure, given as below: the convex area of the performance fee function and, as
discussed previously, this reduces the fee burden for LPs.
Committed Capital $100  Finally, if expected excess return plus cash is around the
Average Time to Invest 509  endof the catch-up zone, it means probability mass will
concentrate around the concave area and, as a result, fee
Average Time to Exit 8.66 . X . X .
netting will result in paying higher fees by LPs.
Weighted Holding Period 6.57°
Risk.Free Rate 50% MPACT OF CORRELATION
From Display 8 we can also examine the impact of
Current Value of Mgmt Fee 1563 Correlation between two funds. When correlation of two
Catch-up Rate 100%  funds is high, the combined portfolio will have a higher
Carry Ratio 20%  volatility, which means the probability mass of the combined
Hurdle Rate g%  portfolio will be widely dispersed and dilute the impacts of
fee netting, whether it's negative or positive. In the extreme
case when correlation is one, the two funds move together
IMPACT OF RETURNS

and sit on the same point on the fee function, so whether
there is performance fee netting doesn't matter as LPs

will just be paying the same fees to GPs. Display 9 below
illustrates this well. The expected excess return shown here
is 5%, and there is netting benefit around it. As we move
from left to right of the chart, the benefit of fee netting
becomes less and less, as we discussed.

As explained in the previous section, systematic return that
can be hedged away does not play a role in the price of

the performance fee structure. As a result, only the excess
return (or alpha) and cash rate matters. From Display 8 one
can see that when expected excess return plus cash is far
below or above the hurdle point, fee netting will have no
impact, as extremely low/high expected excess returns for

DISPLAY 8
Performance fee saving as a function of expected excess return to public market (alpha): Expected Volatilities = 15%
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9 Weighted holding period is the difference between average time to exit and average time to invest: 8.66 - 2.09 = 6.57.
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DISPLAY 9

Performance fee saving as a function of correlation: Expected Excess Return = 5%
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IMPACT OF VOLATILITIES

Generally speaking, higher fund volatility tends to benefit
LPs compared to lower volatility. The nuance arises when
expected excess returns are moderately higher than the
upper bound of the catch-up zone (10%). For example, when
the expected excess return is at 20%, the impact of netting
is close to zero when volatility is small as the returns of
both funds will mostly fall in the area of 10%+ where

the netting doesn't have an impact. However, as volatility
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Correlation
= 175%
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increases, there are more scenarios in which one of the
fund's returns will fall into the area of below 10% while the
other fund still stays in the 10%+ area. In this case, netting
can increase fees, as the stronger performing fund pulls the
lower returning fund into the steep catch-up area, amplifying
performance fee payments. As volatility continues to
increase, it becomes more likely that one fund will return
less than 8%, in which case the lower-returning fund offsets
carry-through netting, reducing overall fees for the LP.

DISPLAY 10

Performance fee saving as a function of expected excess return to public market (alpha): correlation = 0.2
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Conclusion

Performance fee netting has been proposed based on the idea that netting positive and negative returns would reduce

the total amount of fees paid by investors. Although research has shown that this would benefit investors in certain asset
classes such as hedge funds, the investor experience of fee netting in private markets is not guaranteed to be positive. This
is due to the inclusion of hurdle rate and catch-up features, which lead to varying outcomes depending on the distribution
of underlying fund returns. Based on their expected characteristics of investments under consideration, investors should
be careful about determining whether performance fee netting can produce favorable outcomes to them when investing in
private investments.
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Appendix A:
Call options on the PE asset under full-spanning

First of all, without loss of generality, we can write the dynamic of PE asset A, as:

dA,

= u,de+ o, (pdBS + VI-p? dB) (A.1)

where B® is a standard Brownian motion representing the idiosyncratic risk orthogonal to systematic risk of public equity
captured by B®. The expected growth rate of tradable asset S| is the risk-free rate as it carries no risk premium.

Thus, we have:

ds’ ,

s =+ 0 dB; 4-2)
S, :

5 = udt + o,dB; (A.3)

t

For the derivation of call options on the PE asset shown below, it's assumed the risk of the PE asset and the LP's
partnership interest are fully spanned by the public equity. Under the full-spanning case, p = 1and thus the dynamic of PE
asset A can be simplified as:

dA, P
1 - u,dt+ o, dB; (A.4)

t

In full spanning case, the risks of the PE assets can be perfectly hedged by owning public equity and risk fee assets. In order
to dynamically replicate the PE assets, we define A, as the number of shares owned for public asset S, and define @, as the
dollar amount invested in the risk-free asset. Thus we have portfolio value P,.= A S, + 6, and the dynamic of the portfolio is:
dpP,= AdS+ de,
=r,Pd+ A4S (u~-r)d+A4.S0,dB? (A.5)

We denote G (A, t) as the carried interest for GP and LP above hurdle from owning the PE asset. By applying Ito's Lemma,
the dynamic of G (A,t) can be written as:

2 2
O-AAL‘

dG(4, 0 = (G,(4,6)+ 1, G, (4,0 4+ G, (A, 0) d,+0,G,(4,0 A dB; (A.6)

To have the self-financing portfolio replicate the risk profile of G (A, t), we need to have:

ASo.=0,G (A, t)A A.7)
02A*?
r,GA, )+ 4,8 (u,-r)=G A, t)+u,G, (A, t)A+—4 -G, (A4,1) (4.8)
By simplifying A, we get:

_ 0G4, DA »
4, e (A.9)

Then simplify A.8 by substitute in A.9 and get the following PDE:

02 A%

rGA,)=G6A, )+ +a)A G A, )+ —4-+G, (A,t) (A.11)
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where:

a=ﬂA_rf_ﬁ(#s_rf) (AJZ)
O-A
= (A.13)

The obtained PDE is an initial value problem with the terminal boundary condition G (A, t) = max {A. - K, O}

With full-spanning assumption, we can define:

dB!=dB!+ nd, (A.14)
U -r
h =15 f
where o
And under the new measure, dA, can be written as:

dA,=pu,A d+o,A dB?
—u,Ad+0,A B -nd)
=(u,~B(n,-1) A,d+ 0,A dB}
—(a+r)Ad+0,AdBE? (A.15)
Under the new risk measure, A, now has a drift of a + r.. And because the systematic risk is fully captured by the change of
measure, the payoffs can be discounted by the risk-free rate.

By solving the PDE A1 under the new risk-adjusted probability measure, the option value with strike price K thus can be
written as below:

Call(A, t a, K) = E:[e'“”(“) max{A, -K0}]
= e(TD 'Ev't[e'(’“r 9 max{A, - K,0}]
=e*™[A N(d,) - Ket™* 9T N(d,)]
=Ae“"™N(,)-Ke™™ N(d,) (A.16)

where

() + (r+at 3 (7-y

d A.17
1 o (4.17)
L 111(%) +<rf+ a—%) (T-9) 118)
o o, (T-0 '

Following the above steps, we can use call option to represents the value of PE asset.
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RISK CONSIDERATIONS:
Diversification does not eliminate the risk of loss.

In general, equity securities' values also fluctuate in response to activities
specific to a company. Investments in foreign markets entail special risks such
as currency, political, economic, and market risks. The risks of investing in
emerging market countries are greater than risks associated with investments
in foreign developed countries. Fixed income securities are subject to the
ability of an issuer to make timely principal and interest payments (credit
risk), changes in interest rates (interest rate risk), the creditworthiness of

the issuer and general market liquidity (market risk). In a rising interest-rate
environment, bond prices may fall and may result in periods of volatility and
increased portfolio redemptions. In a declining interest-rate environment,

the portfolio may generate less income. Longer-term securities may be more
sensitive to interest rate changes. Alternative investments are speculative,
involve a high degree of risk, are highly illiquid, typically have higher fees
than other investments, and may engage in the use of leverage, short sales,
and derivatives, which may increase the risk of investment loss. These
investments are designed for investors who understand and are willing to
accept these risks. Performance may be volatile, and an investor could lose
all or a substantial portion of its investment.

There is no guarantee that any investment strategy will work under all
market conditions, and each investor should evaluate their ability to invest
for the long-term, especially during periods of downturn in the market.

IMPORTANT INFORMATION:

The views and opinions and/or analysis expressed are those of the author

or the investment team as of the date of preparation of this material and

are subject to change at any time without notice due to market or economic
conditions and may not necessarily come to pass. Furthermore, the views will
not be updated or otherwise revised to reflect information that subsequently
becomes available or circumstances existing, or changes occurring, after the
date of publication. The views expressed do not reflect the opinions of all
investment personnel at Morgan Stanley Investment Management (MSIM)
and its subsidiaries and affiliates (collectively “the Firm"), and may not be
reflected in all the strategies and products that the Firm offers.

Forecasts and/or estimates provided herein are subject to change and may
not actually come to pass. Information regarding expected market returns
and market outlooks is based on the research, analysis and opinions of
the authors or the investment team. These conclusions are speculative in
nature, may not come to pass and are not intended to predict the future
performance of any specific strategy or product the Firm offers. Future
results may differ significantly depending on factors such as changes in
securities or financial markets or general economic conditions.

This material has been prepared on the basis of publicly available
information, internally developed data and other third-party sources
believed to be reliable. However, no assurances are provided regarding the
reliability of such information and the Firm has not sought to independently
verify information taken from public and third-party sources.

This material is for the benefit of persons whom the Firm reasonably
believes it is permitted to communicate to and should not be forwarded
to any other person without the consent of the Firm. It is not addressed
to any other person and may not be used by them for any purpose
whatsoever. It expresses no views as to the suitability of the investments
described herein to the individual circumstances of any recipient or
otherwise. It is the responsibility of every person reading this material to
fully observe the laws of any relevant country, including obtaining any
governmental or other consent which may be required or observing any
other formality which needs to be observed in that country.

This material is a general communication, which is not impartial and
all information provided has been prepared solely for informational
and educational purposes and does not constitute an offer or a
recommendation to buy or sell any particular security or to adopt
any specific investment strategy. The information herein has not been
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based on a consideration of any individual investor circumstances and
is not investment advice, nor should it be construed in any way as tax,
accounting, legal or regulatory advice. To that end, investors should
seek independent legal and financial advice, including advice as to tax
consequences, before making any investment decision.

Any charts and graphs provided are for illustrative purposes only.

Any performance quoted represents past performance. Past performance
does not guarantee future results.

The indexes are unmanaged and do not include any expenses, fees or sales
charges. It is not possible to invest directly in an index. Any index referred
to herein is the intellectual property (including registered trademarks)

of the applicable licensor. Any product based on an index is in no way
sponsored, endorsed, sold or promoted by the applicable licensor and it
shall not have any liability with respect thereto.

This material is not a product of Morgan Stanley's Research Department
and should not be regarded as a research material or a recommendation.

The Firm has not authorised financial intermediaries to use and to
distribute this material, unless such use and distribution is made in
accordance with applicable law and regulation. Additionally, financial
intermediaries are required to satisfy themselves that the information

in this material is appropriate for any person to whom they provide this
material in view of that person’s circumstances and purpose. The Firm
shall not be liable for, and accepts no liability for, the use or misuse of this
material by any such financial intermediary.

This material may be translated into other languages. Where such a
translation is made this English version remains definitive. If there are any
discrepancies between the English version and any version of this material
in another language, the English version shall prevail.

The whole or any part of this material may not be directly or indirectly
reproduced, copied, modified, used to create a derivative work, performed,
displayed, published, posted, licensed, framed, distributed or transmitted
or any of its contents disclosed to third parties without the Firm's express
written consent. This material may not be linked to unless such hyperlink
is for personal and non-commercial use. All information contained herein is
proprietary and is protected under copyright and other applicable law.

Morgan Stanley Investment Management is the asset management division
of Morgan Stanley.

DISTRIBUTION

This material is only intended for and will only be distributed to persons
resident in jurisdictions where such distribution or availability would
not be contrary to local laws or regulations.

MSIM, the asset management division of Morgan Stanley (NYSE: MS),
and its affiliates have arrangements in place to market each other's
products and services. Each MSIM affiliate is regulated as appropriate
in the jurisdiction it operates. MSIM's affiliates are: Calvert Research
and Management, Eaton Vance Management, Parametric Portfolio
Associates LLC, Parametric SAS, and Atlanta Capital Management LLC

This material has been issued by any one or more of the following entities:

EMEA
This material is for Professional Clients/Accredited Investors only.

In the EU, MSIM materials are issued by MSIM Fund Management (Ireland)
Limited (“FMIL"). FMIL is regulated by the Central Bank of Ireland and

is incorporated in Ireland as a private company limited by shares with
company registration number 616661 and has its registered address at 24-
26 City Quay, Dublin 2, DO2 NY19, Ireland.

Outside the EU, MSIM materials are issued by Morgan Stanley Investment
Management Limited (MSIM Ltd) is authorised and regulated by the
Financial Conduct Authority. Registered in England. Registered No. 1981121.
Registered Office: 25 Cabot Square, Canary Wharf, London E14 4QA.
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In Switzerland, MSIM materials are issued by Morgan Stanley & Co.
International plc, London (Zurich Branch) Authorised and regulated by
the Eidgendssische Finanzmarktaufsicht (‘FINMA”). Registered Office:
Beethovenstrasse 33, 8002 Zurich, Switzerland.

Italy: MSIM FMIL (Milan Branch), (Sede Secondaria di Milano) Palazzo
Serbelloni Corso Venezia, 16 20121 Milano, Italy. The Netherlands: MSIM
FMIL (Amsterdam Branch), Rembrandt Tower, 11th Floor Amstelplein
11096HA, Netherlands. France: MSIM FMIL (Paris Branch), 61 rue de
Monceau 75008 Paris, France. Spain: MSIM FMIL (Madrid Branch), Calle
Serrano 55, 28006, Madrid, Spain. Germany: MSIM FMIL Frankfurt
Branch, GroBe GallusstraBe 18, 60312 Frankfurt am Main, Germany
(Gattung: Zweigniederlassung (FDD gem. § 53b KWG). Denmark: MSIM
FMIL (Copenhagen Branch), Gorrissen Federspiel, Axel Towers, Axeltorv2,
1609 Copenhagen V, Denmark.

MIDDLE EAST

Dubai International Financial Centre: This information does not
constitute or form part of any offer to issue or sell, or any solicitation
of any offer to subscribe for or purchase, any securities or investment
products in the UAE (including the Dubai International Financial Centre
and the Abu Dhabi Global Market) and accordingly should not be
construed as such. Furthermore, this information is being made available
on the basis that the recipient acknowledges and understands that the
entities and securities to which it may relate have not been approved,
licensed by or registered with the UAE Central Bank, the Dubai Financial
Services Authority, the UAE Securities and Commodities Authority, the
Financial Services Regulatory Authority or any other relevant licensing
authority or government agency in the UAE. The content of this report
has not been approved by or filed with the UAE Central Bank, the Dubai
Financial Services Authority, the UAE Securities and Commodities
Authority or the Financial Services Regulatory Authority.

Abu Dhabi Global Market (“ADGM"): This material is sent strictly within
the context of, and constitutes, an Exempt Communication. This material
relates to (strategy) which is not subject to any form of regulation or
approval by the Financial Services Regulatory Authority of the Abu Dhabi
Global Market (the “FSRA").

The FSRA accepts no responsibility for reviewing or verifying any
prospectus or documents in connection with (strategy). Accordingly, the
FSRA has not approved this material or any other associated material nor
taken any steps to verify the information set out in this material, and has
no responsibility for it.

The financial product to which this material relates may be illiquid and/

or subject to restrictions on its resale. Prospective purchasers should
conduct their own due diligence on the financial product. This material
does not constitute or form part of any offer to issue or sell, or any
solicitation of any offer to subscribe or purchase (strategy) in the Abu
Dhabi Global Market and accordingly should not be construed as such. If
you do not understand the contents of this material you should consult an
authorised financial adviser.

morganstanley.com/im

Saudi Arabia

This financial promotion was issued and approved for use in Saudi Arabia
by Morgan Stanley Saudi Arabia, Al Rashid Tower, Kings Sand Street,
Riyadh, Saudi Arabia, authorized and regulated by the Capital Market
Authority license number 06044-37.

u.s.

NOT FDIC INSURED. OFFER NO BANK GUARANTEE. MAY LOSE
VALUE. NOT INSURED BY ANY FEDERAL GOVERNMENT AGENCY.
NOT A DEPOSIT.

ASIA PACIFIC

Hong Kong: This document has been issued by Morgan Stanley Asia
Limited, CE No. AAD291, for use in Hong Kong and shall only be made
available to “professional investors” as defined under the Securities

and Futures Ordinance of Hong Kong (Cap 571). The contents of this
document have not been reviewed nor approved by any regulatory
authority including the Securities and Futures Commission in Hong Kong.
Accordingly, save where an exemption is available under the relevant law,
this document shall not be issued, circulated, distributed, directed at, or
made available to, the public in Hong Kong. Singapore: This material is
disseminated in Singapore by Morgan Stanley Investment Management
Company, Registration No. 199002743C. This material should not be
considered to be the subject of an invitation for subscription or purchase,
whether directly or indirectly, to the public or any member of the public
in Singapore other than (i) to an institutional investor under section 304
of the Securities and Futures Act, Chapter 289 of Singapore (“SFA"), (ii)
to a ‘relevant person” (which includes an accredited investor) pursuant

to section 305 of the SFA, and such distribution is in accordance with

the conditions specified in section 305 of the SFA; or (iii) otherwise
pursuant to, and in accordance with the conditions of, any other applicable
provision of the SFA. This material has not been reviewed by the
Monetary Authority of Singapore. Australia: This material is provided

by Morgan Stanley Investment Management (Australia) Pty Ltd ABN
22122040037, AFSL No. 314182 and its affiliates and does not constitute
an offer of interests. Morgan Stanley Investment Management (Australia)
Pty Limited arranges for MSIM affiliates to provide financial services to
Australian wholesale clients. This material will not be lodged with the
Australian Securities and Investments Commission.

Japan

This material may not be circulated or distributed, whether directly or
indirectly, to persons in Japan other than to (i) a professional investor as
defined in Article 2 of the Financial Instruments and Exchange Act ("FIEA")
or (i) otherwise pursuant to, and in accordance with the conditions of,

any other allocable provision of the FIEA. This material is disseminated

in Japan by Morgan Stanley Investment Management (Japan) Co., Ltd.,
Registered No. 410 (Director of Kanto Local Finance Bureau (Financial
Instruments Firms)), Membership: the Japan Securities Dealers Association,
The Investment Trusts Association, Japan, the Japan Investment Advisers
Association and the Type Il Financial Instruments Firms Association.

© 2026 Morgan Stanley. All rights reserved.

RO 5790313 Exp. 08/31/2027 08/26/2026 26Q30328_KC_0826 LTR



