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Liquidity Management Strategies: The  
Importance of Portfolio Diversification 

Introduction

Private equity firms fund deals as and when investment 
opportunities arise: the manager of a private equity fund 
(General Partner, “GP”) can draw the capital committed by 
the investors (Limited Partners, “LPs”) on an as-needed 
basis, typically over a five-year investment period. The lag 
between the commitment and deployment of capital may 
at first seem odd to investors who are not familiar with 
the dynamics of private equity. Indeed, fund managers of 
traditional asset classes (public equities and fixed income, 
for instance) receive all subscribed capital in a single 
lump sum at the beginning of the investment mandate, 
and not via instalments over multiple years. The unusual 
funding mechanics of private equity should not, however, 
dissuade prospective investors from entering this asset 
class and benefiting from its potential for diversification 
and alpha. The goal of this paper is to discuss the nuances 
behind the management of unfunded commitments (the 
fraction of committed capital that is yet to be drawn by the 
GP) and to present empirical results that may be helpful 
to manage the liquidity needs arising from private equity 
portfolios. 

LPs can manage the funding requirements of a private 
equity program in a variety of ways. One possibility 
is to set up a special-purpose account holding liquid 
securities that can be sold off to match calls in excess 
of distributions; alternatively, LPs can always sell off the 
liquid components of their overall portfolio. Regardless 
of the institutional set-up, liquidity, in some form, must 
be reserved to back the capital drawdowns of a private 
equity portfolio: the key question for LPs is how large this 

“Drawdown Reserve” should be, what sort of securities 
it should be invested in, and how its size should be 
calibrated to the private equity portfolio of interest.
 
In theory, by combining expectations on the dynamics 
of private equity cash flows and the returns on the liquid 
securities, LPs can determine the Drawdown Reserve 
level; in practice, such expectations are hard to come by. 
First of all, the cash flow profiles of private equity funds vary 

Our Key Findings

> This paper investigates the liquidity requirements 
of private equity portfolios as a function of fund 
and vintage diversification

> The results from our study show the more a 
portfolio is diversified across funds and vintages, 
the lower is the requirement for liquidity in excess 
of the portfolio’s distributions

> For every dollar committed to a fund, LPs can 
expect approximately 20 cents to be offset by 
incoming distributions

> The amount of liquidity generated by incoming 
distributions increases, on average, to 
approximately 40 cents for single-vintage 
portfolios of 9 funds, and to 75 cents for portfolios 
of 81 funds across 9 vintages

> Liquidity requirements fluctuate depending on 
which funds and vintages are included in the 
portfolio 

> The findings are relevant for all institutional 
investors looking to quantify the funding 
requirements of their private equity program

Key Findings

This paper draws its conclusions from simulations based on historical data: such conclusions are specific to the sample and methodology used in this study. The 
patterns and timing of cash flows and returns in private and public markets are unpredictable and depend, inter alia, on general economic conditions: no model or 
simulation can predict the future or account for the full range of possible outcomes.
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strongly with vintage: GPs tend to call counter-cyclically 
and distribute cyclically1. Secondly, there are large cross-
sectional differences in the level of distributions due to GP 
quality: the ability to offset incoming calls from relatively 
young funds is largely determined by the presence of well-
performing, cash-generative funds in the mature segment of 
the portfolio. Thirdly, the optimal allocation of the Drawdown 
Reserve also depends on vintage: the exposure to public 
equities is optimally high, ex-post, only in bull markets. 
Finally, private equity cash flows and liquid markets may 
be correlated: an LP must manage the risk that calls flow in 
just at the wrong time, i.e. when distributions dry up and the 
Drawdown Reserve suffers losses.

Instead of making unrealistic assumptions about private 
equity cash flows and returns on liquid securities, this 
paper estimates Drawdown Reserves using actual data. 
In particular, we form simulated portfolios and ask what 
levels of Drawdown Reserve would have been required 
to meet all drawdown requests, net of distributions,  
without ever defaulting on commitments. By repeating 
this exercise for a variety of portfolios in different macro 
environments, we are able to determine both the average 
levels and ranges of Drawdown Reserves. This approach 
allows us to uncover two key findings. 

> We find that the more a portfolio is diversified across 
funds and vintages, the lower is the requirement for 
liquidity in excess of the portfolio’s distributions. For 
instance, for every dollar committed to a single-fund 
portfolio, LPs could expect to fund approximately 
20cents of drawdowns using incoming distributions, 
and 80cents using external sources; the amount of 
external liquidity required however falls to around 
60cents for single-vintage portfolios of 9 funds, and 
to approximately 25cents for portfolios of 81 funds 
spread across 9 vintages

> We find that liquidity requirements fluctuate depending 
on which specific funds and vintages are included in 
the portfolio, and also that uncertainty around liquidity 

1 Pantheon Infocus - Are Strong GPs Better at Exploiting Market Fluctuations?, Dr. Andres Reibel, August 2015.

requirements decreases as portfolio diversification 
increases

This study is an extension of a previously released 
white paper titled “Cash Management Strategies for 
Private Equity Investors”, where we discussed the 
typical drawdown profiles of private equity portfolios, the 
consequences of defaulting on commitments, and the 
trade-off between yield maximization and funding risk 
when managing unfunded commitments by a special-
purpose investment account. In this study, we build on 
and extend previous research. First, we quantify funding 
requirements in terms of the present value of the liquid 
securities that have to be sold off to exactly match all 
drawdowns, net of distributions, over a private equity 
portfolio’s life: this perspective is helpful for investors 
who do not manage unfunded commitments via special 
purpose investment accounts as private equity represents 
only a small allocation within a wider, and typically more 
liquid, portfolio. Second, we allow for the recycling of 
distributions, which is a more realistic setting for most 
private equity investors who hold “evergreen” portfolios. 
Third, we investigate how liquidity requirements vary within 
and across vintages, so that readers can appreciate the 
degree of variability that can be experienced in practice. 

The paper is organized as follows. 

> Section 1 describes the concept of the Drawdown 
Reserve, which is central to how this paper seeks to 
quantify, and provide means to manage, unfunded 
commitments

> Section 2 investigates the empirical properties of 
Drawdown Reserves

> Section 3 contains the main results of the paper: it 
illustrates the ranges of Drawdown Reserves that can 
be expected for a variety of portfolios
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How can LPs ensure that they hold sufficient liquid 
resources when GPs issue capital calls? This section 
introduces the concept of Drawdown Reserve as a means 
to quantify and manage the funding requirements of a 
private equity portfolio. Since cash proceeds in the form 
of distributions can be used to fund contemporaneous 
drawdown requests, this study focuses more broadly on 
Funding Deficits, i.e. the level of calls that cannot be offset 
by concurrent distributions.

The Drawdown Reserve can be defined in two equivalent 
ways. A first definition is based on the idea that LPs can 
meet GPs’ calls by withdrawing from a special-purpose 
account holding investments that can be liquidated on 
short notice: taking this perspective, the Drawdown 
Reserve is the level of seed capital to be deposited into 
the account such that all future Funding Deficits can be 
met without subsequent account top-ups. Alternatively, 
the Drawdown Reserve can be defined as the present 
value of all Funding Deficits as of the program’s 
inception date, where the discount rate used is the ex-
post return on the Liquid Portfolio, i.e. the portfolio of 
liquid investments. According to this view, the ratio 
of Drawdown Reserve to the Liquid Portfolio can be 
interpreted as the proportion of the portfolio that that will 
need selling off to meet the Funding Deficits. Throughout 
the rest of the study we refer to the source of liquidity as 
to the Liquid Portfolio, irrespective of whether it is held in 
a special purpose account (as in the first interpretation) or 
not (as in the second interpretation); the Liquid Portfolio 
can consist of any security, as long as it is actively traded 
in a market where it can be quickly converted into cash 
when needed.

To illustrate the concept of Drawdown Reserve, and 
to gain insight into the equivalence between its two 
definitions, consider a simple private equity portfolio 
consisting of a $10m commitment to a single fund. 
The fund draws down the commitment over a period 
of five years, at a pace of $2m per annum. Owing 
to the success of early deals, the fund is also able to 
generate distributions of $1m and $3m in years 4 and 5, 
respectively; the distributions beyond year 5 are of no 
interest because commitments are fully funded by then2. 
Aggregating these cash flows, it can be easily seen that 
the Funding Deficits amount to $2m per year, in each 
of the first 3 years, and to $1m and $0m in years 4 and 
5. Figure 1 illustrates the cash flows generated by the 
fund, alongside hypothetical cumulative net returns on 
the Liquid Portfolio.

Suppose that the LP decides to manage Funding Deficits 
via a special purpose account: under the assumption 
of perfect foresight, i.e under the assumption that the 
dynamics of Funding Deficits and of the Liquid Portfolio 
are known in advance, the calculation of the Drawdown 
Reserve is trivial. Let FDt and R0,t denote, respectively, 
the Funding Deficit at time t and the cumulative net 
return on the Liquid Portfolio between time 0 and t; x0,t , 
i.e. the amount to be invested in the Liquid Portfolio at 
time 0 to obtain the liquidity required at time t, solves  
x0,t (1 + R0,t) = FDt. Re-arranging terms reveals that x0,t 
is nothing other than the present value of the Funding 
Deficit: x0,t = ..............  = PV0 (FDt). The Drawdown Reserve 
can be therefore determined by summing the amounts 
to be invested in the Liquid Portfolio to match the Fund 
Deficits across all maturities:

2 Distributions beyond the last call would be of interest in a multi-fund portfolio, where they could be used to offset the calls from other funds. The 
analysis below also considers multi-fund portfolios.

Section 1.  Managing Unfunded Commitments   
 via Drawdown Reserves

FDt

1+R0,t
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which justifies the second definition of Drawdown 
Reserve. The table within Figure 1 shows the calculations: 
a Drawdown Reserve of $6.76m is required to match the 
$7m aggregate Funding Deficits.

While equivalent, either definition may be more intuitive 
depending on how the LP intends to manage unfunded 
commitments. The first definition provides a practical 
answer to LPs who manage unfunded commitments 
by segregating assets in an account with the specific 

purpose to match future cash requirements: in this case, 
the Drawdown Reserve can be interpreted as the exact 
amount to be set aside at inception3. LPs, however, only 
rarely set up accounts to explicitly manage unfunded 
commitments: more commonly, they simply sell off more 
liquid components of their overall portfolio (such as stocks 
or bonds) as and when Funding Deficits materialize. 
This is where the second definition becomes helpful: 
the Drawdown Reserve can be interpreted as the dollar 
amount, in present value terms, of the aggregate portfolio 
that will need to be liquidated over the private equity 
program’s lifecycle to match Funding Deficits4. 

3 For this interpretation to hold, the discount rate used in the present value calculations needs to be equal to the return earned on the segregated 
assets.
4 For this interpretation to hold, the discount rate used in the present value calculations needs to be equal to the return earned on the aggregate 
portfolio (excluding private equity holdings).

Figure 1. Drawdown Reserves

-10%

0%

10%
20%

$0m
$1m
$2m
$3m
$4m

1 2 3 4 5

Funding Deficit (left scale) Liquid Portfolio return (right scale)

$0m
$1m
$2m
$3m
$4m

1 2 3 4 5

Calls Distributions
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1 2.00 7% 1.87
2 2.00 0% 2.00
3 2.00 -3% 2.06
4 1.00 20% 0.83
5 0.00 10% 0.00

7.00 6.76

Program age (years)
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The figure illustrates how to calculate the Drawdown Reserve for the hypothetical fund discussed in Section 1. The assumptions 
about the cash flows of the hypothetical fund and return on the Liquid Portfolio are summarised in the top two charts. The table at 
the bottom calculates the Drawdown Reserve by adding the present value of the Funding Deficits at all horizons.
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5 See the Appendix for a description of the dataset.

The method to determine the Drawdown Reserve, outlined 
in the previous section, assumes perfect foresight: it is 
based on the ex-ante knowledge of the return on the 
Liquid Portfolio and of the Funding Deficits that will be 
generated by the private equity portfolio. In practice, both 
Liquid Portfolio returns and Funding Deficits are highly 
random quantities: this section investigates their empirical 
properties. 

Figure 2 summarizes the range of net distributions 
(distributions minus calls) for the U.S. Buyout funds in 
our sample5. In particular, the figure illustrates the 25th, 
50th, and 75th percentile of net distributions as a function 
of fund’s age: Funding Deficits occur in the time periods 
where net distributions fall below 0% of commitments. 

The 50th percentile indicates that, on average, the 
Funding Deficit stands at 20% of commitments in the first 
year of a fund’s life, and progressively disappears by year 
5. The spreads between the 25th and 75th percentiles, on 
the other hand, suggest that there is a lot of variability 
around this average profile: in the fifth year of life, for 
instance, a fourth of the funds in the sample features a 
Funding Deficit greater than 8% of commitments, while 
another fourth generates positive cash flows above 
10% of commitments. The Funding Deficits illustrated in 
Figure 2 are specific to single-fund portfolios. Multi-fund 
portfolios, possibly encompassing a variety of vintages, 
will have different profiles, as distributions and drawdown 
of different funds are aggregated. Section 3 investigates 
these cases.

Section 2. The determinants of Drawdown  
 Reserves: J-curves and market  
 cycles

Figure 2. Range of net distributions
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The figure shows the 25th, 50th, and 75th percentiles of distributions, net of calls, of U.S. Buyout funds in Preqin. See the Appendix 
for further details about the data.
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The empirical properties of the Liquid Portfolio depend 
on the composition of the portfolio used to generate 
the liquidity, which varies from LP to LP. For illustration 
purposes, we assume in this section that the Liquid 
Portfolio is allocated evenly across U.S. public equities 
and Treasuries6; under these assumptions we can 
estimate the range of present values consistent with the 
market dynamics in our sample7. Figure 3 summarizes 
the results as a function of the horizon of interest. On 
average, present values are a decreasing function of the 
horizon, going from 94 cents on the dollar at one-year 
horizons to 56 cents on the dollar at ten-year horizons. 
The uncertainty surrounding these averages is however 
not negligible. At five-year horizons, for instance, the 25th 

and 75th percentiles are $0.65 and $0.86, respectively: an 

LP who had set aside 86cents for every dollar of Funding 
Deficit expected to materialize in five years would have 
not had sufficient liquid resources to cover a $1 Funding 
Gap with a 25% probability.

The empirical properties of Funding Deficits and Liquid 
Portfolios cannot be considered in isolation as their 
dynamics may be correlated. For instance, countercyclical 
managers may draw down capital and stop returning 
cash in low valuation environments: the Funding Deficits 
may be highest precisely when the performance of 
Liquid Portfolios is disappointing. For risk management 
purposes, it is important that the distribution of Drawdown 
Reserves includes these scenarios.

Figure 3. The horizon of interest
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6 Under the assumptions of this section, the quarterly returns on the Liquid Portfolio are given by , where is the
S&P500 total return between quarter and , and is the total return (principal plus yield) earned on a 3-months Treasury between
quarter and . In general, the allocations should be consistent with the composition of the portfolio used to generate the liquidity, which
varies from LP to LP.
7 The distribution of present values is estimated in three steps. First, we estimate the process followed by the Liquid Portfolio by fitting an AR(1)
model to its quarterly returns: . Second, for each horizon of interest, we simulate 1000 return
paths from the estimated AR(1) and calculate the present values that each path implies. Finally, we calculate the percentiles of interest from the
distribution of simulated present values.

The figure shows the 25th, 50th, and 75th percentiles of present values for horizons between 1 and 10 years. See the Appendix for 
further details about the data and footnote 7 for a description of how the present values are calculated.
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8 An alternative interpretation is based on the Drawdown Reserve account perspective: the inverses of the figures in the chart represent the 
commitments that can be supported by each dollar of available liquidity. For instance, suppose that the LP needs to determine the maximum 
commitment that can be supported by a $100m Liquid Portfolio consisting of a 50-50 allocation to Treasuries and public equities. The chart 
suggests that, on average, this amount of liquidity could support a commitment of 169m (1/0.59 times $100m) to a single-vintage 9-funds portfolio, 
or a commitment of 417m (1/0.24 times $100m) to a portfolio of 81 funds spread across 9 vintages. 

As argued in the previous section, the empirical properties 
of Drawdown Reserves depend on three key factors: the 
levels of Funding Deficits, the performance of the Liquid 
Portfolio, and the correlation between the two. In turn, the 
dynamics of Funding Deficits and of the Liquid Portfolio 
depend on the structure of the private equity program, 
the choice of liquid securities, and their behavior during 
the time period of interest. This section puts all these 
ingredients together by estimating the probabilistic 
distribution of Drawdown Reserves as a function of the 
structure of the private equity program and Liquid Portfolio.

We estimate the funding requirements of private equity 
portfolios by running historical simulations on actual data. 
The approach follows three steps. First, we simulate a 
portfolio by randomly selecting constituent funds. Second, 
we aggregate the cash flows from all constituent funds and 
identify the timing and amounts of the Funding Deficits. 
Third, we discount the Funding Deficits to the portfolio start 
date, using the realized return on the cash management 
strategy over the portfolio life as a discount rate. These 
three steps allow us to calculate the Drawdown Reserve 
of an individual portfolio under specific assumptions for 
the cash management strategy. By repeating these steps 
for a variety of simulated portfolios, we can calculate the 
expected levels and dispersion in Drawdown Reserves 
without having to make any unrealistic assumptions about 
the joint stochastic properties of private equity cash flows 
and liquid markets.

Figure 4 summarizes the results. We consider a variety 
of private equity programs (from single-fund portfolios to 
multi-fund portfolios spread across different vintages) and 

Section 3. The results: Drawdown Reserves in   
 practice

Liquid Portfolios (from 100% Treasuries to 100% public 
equities). In addition to the expected level of Drawdown 
Reserve (mean), we report “within-vintage” and “between-
vintage” variances: the former summarize the dispersion 
of Drawdown Reserve for different portfolios in the same 
vintages, while the latter capture the variation that occurs, 
on aggregate, across vintages. 

When looking at the expected (mean) levels of the 
Drawdown Reserve, vintage diversification appears 
to be a key driver. This result is intuitive because 
Funding Deficits are minimized when distributions from 
relatively mature funds are used to offset calls from funds 
in more recent vintages: Figure 4 allows quantifying 
the extent of the impact. Consider, for instance, an LP 
who has committed $100m to private equity and who 
also holds a $1b Liquid Portfolio with a 50-50 allocation 
to Treasuries and public equities. If the private equity 
portfolio consists of 9 funds in the same vintage, the LP 
can expect to liquidate 5.9% of the Liquid Portfolio ($59m 
in present value terms) to meet the Funding Deficits over 
the portfolio’s life; for a portfolio of 81 funds spread across 
9 vintages, however, only 2.4% of the Liquid Portfolio 
would need, on average, selling off ($24m in present 
value terms)8. 

For a given level of vintage diversification, the 
number of funds included in a portfolio also has an 
impact on the expected levels of Drawdown Reserve; 
this is consistent with the intuition that the chances of 
having cash generative assets increase as more funds 
are pooled. The size of the effect is significant. For a 50-
50 Liquid Portfolio, when moving from 1 to 9 funds per 
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vintage, the mean Drawdown Reserves, as a percentage 
of commitments, decreases from 79% to 59% for 1-vintage 
portfolios, and from 35% to 24% for 9-vintage portfolios.

Somewhat surprisingly, the effect of changing the 
asset mix of the Liquid Portfolio has little effect on 
average Drawdown Reserves. For all portfolio settings, 
increasing the allocation to public equities reduces the 
level of mean Drawdown Reserves; this is because, 
despite a few hiccups, public equities have generally 
trended upwards in our sample. The size of the effect 
is however negligible. This is due to the fact that, owing 
to the volatile nature of equities, reductions of present 
values of Funding Deficits at one horizon are often offset 

Figure 4. Drawdown Reserve simulation

83%
63%

41% 28%

79%
59%

35% 24%

77%
59%

33% 21%

0%
20%
40%
60%
80%

100%

1V/1F 1V/9F 9V/1F 9V/9F

0% Public Equity 50% Public Equity 100% Public Equity
Mean drawdown reserve

14%

6% 5%
2%

14%

6% 5%
2%

15%

6% 5%
2%

0%
5%

10%
15%
20%

1V/1F 1V/9F 9V/1F 9V/9F

Variance between vintages

5% 7%
1% 2%

10% 8% 6%
3%

16%
12% 11%

7%

0%
5%

10%
15%
20%

1V/1F 1V/9F 9V/1F 9V/9F

Variance within vintages

by increases in the present values of Funding Deficits at 
other horizons. 

Mean Drawdown Reserves do not tell the full story: 
there is a lot of variation around average figures, as 
reflected by the within-vintage and between-vintage 
variation measures. The within-vintage variation 
captures the volatility across portfolios with different 
constituents within a portfolio vintage. Unsurprisingly, it 
is strongly influenced by the degree of fund diversification 
(portfolios smooth out the idiosyncratic component of the 
Funding Deficits of individual funds) and unaffected by 
the asset mix for the Liquid Portfolio (the returns on the 
Liquid Portfolio are the same for all simulations in a given 

The figure summarizes the output of the Drawdown Reserve simulations discussed in section 3. Simulated portfolios differ in the 
number of vintages (‘V’) and funds per vintage (‘F’); e.g. ‘9V/9F’ represents a portfolio committed to 81 funds across 9 vintages (9 
funds per vintage). Liquid Portfolios range from a 0% to a 100% allocation to public equities, with the rest of the portfolio invested 
in treasuries. The figure illustrates the average level (top chart), and variability, both within and across vintages (middle and bottom 
charts), of Drawdown Reserves across all simulations. See Section 3 and Appendix for further details about data and methodology.
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Conclusion
This study investigates the funding requirements of private equity portfolios. By examining a variety of historical 
portfolios, we determine the impact that fund and vintage diversification have on the level of external liquidity that 
LPs must find to cover the shortfall in distributions relative to calls. While the results are specific to U.S. LPs investing 
in U.S. buyout funds and securities, the analysis can be extended to additional geographies and stages. This study 
can be helpful for institutional investors who need to quantify the funding requirements of a private equity program.

Appendix
This study focuses on U.S. buyout funds and cash management strategies in U.S. public equity markets and Treasury 
securities. The data come from three sources: fund-level cash flows from Preqin, 3-month yields on U.S. Treasuries 
from the Federal Reserve Board H.15 file, and the S&P500 total return index from Bloomberg. All data are at quarterly 
frequency. The private equity funds sample consists of all U.S. Buyout funds with vintage years from 1993 available 
in Preqin’s 2014 Q4 update that are at least 5-years old. We exclude vintages before 1993 because there is not a 
sufficient number of observations to form multi-asset portfolios. Capital calls and distributions are standardized by fund 
size. Immature funds with unfunded commitments as of 2014 Q4 are assumed to call all unfunded commitments in 
2014 Q4. The Drawdown Reserve of each individual simulated portfolio is determined in three steps. First, all calls and 
distributions of the funds included in the portfolio are aggregated on an equally-weighted basis. Second, the portfolio’s 
quarterly Funding Deficits are calculated, for each quarter, as the difference between the drawdowns and distributions 
generated by the portfolio in the quarter; the Funding Deficit is zero in quarters where distributions exceed calls. Finally, 
the Drawdown Reserve of a portfolio is determined as the present value (as of the date of its first call) of all its Funding 
Deficits, where the present values are constructed by chaining together the inverses of the one-period returns of a 
portfolio that invests in a mix of U.S. treasuries and S&P500. The study considers a variety of roadmaps that differ in 
the extent of their vintage (from one to nine vintages) and fund (from one to nine funds per vintage) concentration. Given 
a roadmap, the simulations produce 1,000 portfolios for each portfolio vintage. For each combination of private equity 
program (1 to 9 vintages; 1 to 9 funds per vintage) and cash management (mix of S&P500 and Treasuries) settings, we 
aggregate all Drawdown Reserves across vintages v and simulations mc, {DRv,mc}v=1,…,V;mc=1,…,1000’ and report three 
statistics: 

vintage). The fund diversification effect is particularly 
significant: the within-vintage variation is typically cut 
by half when the number of funds per vintage increases 
from 1 to 9. Between-vintage variation, on the other hand, 
captures how the average Drawdown Reserves change 
across portfolio vintages. For a given level of asset mix, 
between-vintage dispersion is driven by the variability 
of Funding Gaps across vintages: since multi-vintage 

portfolios smooth out the variability across vintages, 
between-vintage dispersion is decreasing in vintage 
diversification. Since market cycles are strongly vintage 
dependent, between-vintage variability is increasing 
in the Liquid Portfolio’s exposure to public equities: the 
numbers in the table can therefore quantify the uncertainty 
around average Drawdown Reserves for different Liquid 
Portfolios.

(i) mean:

(ii) between-vintage variation: , where 

(iii) within-vintage variation: .
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