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Description


Measuring Private Equity: The IRR The Burgiss Group September 2003



Summary: This paper presents an example-based explanation of the Internal Rate of Return (IRR). Included is how it the IRR is calculated while highlighting some of its assumptions, anomalies, and limitations. Romit Mukherjee James Kocis



Measuring Private Equity: The IRR



Prologue “You say that we’ve got an IRR of 34% in our current fund? Great! Hey — I guess we’re making a lot of money! And I suppose we’re making a lot more money than Acme Partners that’s returned 24%. Right?” Not necessarily.



Measure for Measure The IRR is looked on as the measure of private equity performance. AIMR says so. NVCA, EVCA and the BVCA concur. When people ask “What is your return?” in private equity they mean your IRR. Why? And is the IRR your return? If not, what does the IRR mean? Exactly what does IRR measure? For good or bad, the IRR has risen to prominence because no other relativelysimple-for-computers-to-calculate measure takes into account the discretionary timing of cash flows in and out of your private equity investments. Unlike a public manager, who gets a commitment from you all at once,1 a private equity general partner calls capital when needed and distributes cash back to you somewhat randomly. This is natural. The GP draws cash opportunistically, as he or she finds and makes investments. If he can’t put your money to work, he’s not going to call it from you. As these portfolio investments make money, the GP is able to return capital and profit to you. The IRR helps take this into account as it is both a cash-flow and timeweighted metric. We said that the IRR is relatively simple for computers to calculate, not necessarily simple for humans to calculate without their help. Excel, with its IRR and the XIRR functions, makes it easy to calculate an IRR. Yet when comparing IRRs from several different sources, you need to be careful to compare apples with apples. Although a daily-weighted IRR is the industry standard, it is not uncommon to see legacy systems that churn out monthly or quarterly-aggregated IRRs, where cash flows within a month or a quarter are pushed to mid-, end- or beginning of a month or quarter. This can have a significant effect on the IRR.



Simple Start It would be nice if the formula to solve for the IRR began with: IRR = But it doesn’t. That would be too easy. The IRR is actually a rate associated with each cash flow in a stream of cash flows and so is a factor that has to be solved for in a more complex way. The most popular method is the NewtonRaphson technique.



Co =



n Σ (Ci) / (1+IRR)i i=1



1



It is widely recognized that the pure time-weighed-return (TWR) is the appropriate measure for more traditional investments where the manager is given all funds at once. In this way, the fund manager is responsible for performance without the timing complications of cash flows.
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Measuring Private Equity: The IRR Here C is a cash flow, i is the period associated with cash flow and starts from period zero (0), and n is the total number of periods subsequent to the first cash flow. Described in words, the formula might be read: The first cash flow is equal to the sum of the subsequent cash flows, including the ending value, weighted for time and value. Example 1: A Straight Line Let’s start with the simplest example. Put in $10 on January 1st, and a year later, it’s worth $11. No cash comes out. Two cash flows: the first is equal to the second weighted for time and value.



10 = (11)/(1+IRR)1 Solving for IRR is easy in this case: IRR =



(11/10) –1 = 10%.



What could be simpler? Having just two flows creates something that’s easy to solve.2 Now, what happens with three cash flows? Example 2: A Quadratic Equation



Year 0: $10 Year 1: $1 Year 2: $10



(Initial Capital In) (Cash out) (Value Remaining)



Before turning to the equation, first try to guess the result. You put in $10, got out $1 over two years and still have $10 remaining at the end of year two. That’s intuitively about a 5% return on your money per year. The formula with three cash flows looks like this:



C0 = C1/(1+IRR) + C2/(1+IRR)2 Substituting cash flows and time periods in yields:



10 = 1/(1+IRR) + 10/(1+IRR)2 Which, when you multiply things through and factor out common values is:



10IRR2+19IRR-1 = 0 This is a classic quadratic equation, which can be solved with a little help from high school algebra. Some of you may remember the formula for solving this polynomial, but we had to look it up:



result = -b +/- (b2-4ac).5 ————————– 2a As a, b and c are 10, 19 and –1:



IRR = -19 +/- (192 - 4*10*-1).5) —————————– (2 * 10) With the embedded “plus or minus”, this formula has allows for two possible outcomes. In this case these results are 5.12% or -1.95%. Both are correct solutions to this equation, but we toss out the -1.95% as unreasonable. The



2



This straight-line solution is key to the Modified IRR, which we will explain in some detail later.
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Measuring Private Equity: The IRR .12% extra above our estimate of 5% has to do with when we got the cash out — only a year into the investment. As a check, it’s reassuring to know that if you put these cash flows into Excel and use the IRR function, you get the same result. Proving the Result Let’s take a moment to visualize the result within the formula:



C0 = C1/(1+IRR) + C2/(1+IRR)2 10 = 1/(1+.0512) + 10/(1+.0512)2 Which equals:



10 = 1/1.0512 + 10/1.0502 10 = .951294+9.049598 = 10.0089 •



Solving for the IRR solves for an approximation that is within a tolerance of error. Solving for a closer tolerance means carrying additional decimal places in the calculations.



•



With a positive IRR, the denominator of each cash flow component is always greater than one. Each subsequent cash flow is going to have a lesser weight. With a negative IRR, the denominator is less than one and so each subsequent cash flow will have a greater weight.



•



By this formula, the IRR can never be –1. Yet in practical terms, an IRR of –100% is commonly used to mean that you have lost all of your money.



Four Flows: Time for the PC If we were to add another cash flow into this stream, the formula isn’t so easily solved.



C0 = C1/(1+IRR) + C2/(1+IRR)2+ C3/(1+IRR)3 Four cash flows creates a third-order polynomial. Yuk. In most real-life situations where there are dozens of cash flows, pure mathematics is of little use and so we have to resort to brute force, for which computers are particularly well-suited. The IRR and XIRR functions in Excel and the IRR calculation in private i use iterative guessing and tolerances to arrive at a solution. Pick a rate. Is it close? Pick another. Has it resolved toward or away from a reasonable solution? Guess again with this now better information. Is it within the tolerance we set for accuracy? No? Iterate again. Close enough? Done. Like many of our examples in this paper, the IRR function in Excel assumes that your values are paced at even intervals (monthly, quarterly, yearly…).



=IRR(A1:A10) Where each value in cells A1 to A10 represent the same period length. If you want greater precision, you will need to use the XIRR function, which results in a daily weighted IRR. The XIRR formula requires you to provide a date range associated with the cash flows.



=XIRR(A1:10,B1:B10) In Excel both functions allow you to optionally stipulate the first guess. Here the guess is 10%:



=IRR(A1:A10,.1)
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Measuring Private Equity: The IRR



When and why is a guess needed? In many cases, the guess you make can make a significant difference in the outcome. We’ll discuss this further in a bit. Example 3: Less than One-Year IRRs According to Excel help, the XIRR function is “based on a 365-day year.” What happens if the investment is less than a year old?3 In this case, the XIRR function is not using the proper day count. Here’s how to correct for this. Create the XIRR. Create a daily IRR by raising the XIRR value to the reciprocal of 365. Below this is represented as



D6 =((1+B6)^(1/365))-1 Calculate the actual day count, in this case 272. Then reverse this number by adding 1 to it and raising it to 272nd power and finally subtract 1.



D7=((1+D6)^D2)-1



2 3 4 5 6 7



A B Date Cash Flow 1/1/2003 -10 6/1/2003 5 9/30/2003 4 XIRR: -17.05% (Annualized)



C Total Days:



D



Daily IRR: Period IRR:



-0.00051206 -13.0047% (Not Annualized)



272



Example 4: The Time Factor As you can see from these first three examples, each cash flow carries a weight inversely proportional to its time in the investment. Where the IRR is positive, the longer it takes to get cash in or out, the less overall effect it has on the IRR. Put cash in and get it out quickly and it will boost the IRR. This has a very powerful effect on the outcome. In this next example, you’ll see that equally high IRRs don’t mean that you’ve maximized wealth. You’re invested in two funds that started on the same date. Both have done incredibly well, with an IRR of about 96%. Fund A 6/30/1993 -800,000 6/30/1994 -1,000,000 6/30/1995 -1,000,000 1/1/1996 8,500,000 9/30/2002 0 IRR Net Cash Flow Multiple of Cost



96.18% 5,700,000 3.04



Fund B 6/30/1993 -800,000 6/30/1994 -1,000,000 6/30/1995 -1,000,000 1/1/1996 8,500,000 9/30/2002 2,000,000 96.44% 7,700,000 3.75



The key difference: Fund B has a 2,000,000 distribution seven years after an initial large distribution. Both funds have nearly the same IRR, but Fund B generated about 35% greater wealth than Fund A! The long lives of private equity funds exacerbate this effect.



3



Many have argued that an IRR less than a year, or even two or three years, is virtually meaningless.
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Measuring Private Equity: The IRR Here’s a corollary to this effect. If you have a large negative IRR as the result of an imbalance in called capital and distributions, a later distribution can have a dramatic effect on the IRR. In this case, we’ve modified the example with a large capital call. With everything else the same, this creates a large negative IRR. Yet the same $2,000,000 distribution, now nine years after this first large capital call, halves the large negative IRR. In effect, a 2% extra distribution leads to about a 50% rise in the IRR. Fund A 6/30/1993 6/30/1994 6/30/1995 1/1/1996 9/30/2002 IRR Net Cash Flow Multiple of Cost



-100,000,000 -1,000,000 -1,000,000 8,500,000 0 -64.06% -93,500,000 0.08



Fund B 6/30/1993 6/30/1994 6/30/1995 1/1/1996 9/30/2002



-100,000,000 -1,000,000 -1,000,000 8,500,000 2,000,000 -32.92% -91,500,000 0.10



Many investors look at both the IRR and the Multiple of Cost to help understand performance. You can see why. Example 5: Portfolio IRRs The math behind the IRR assumes that distributions are reinvested at the rate of the IRR. Huh? That’s right, the formula says that all cash distributions from the investment are ‘reinvested’ at the rate of the eventual IRR. Is it reasonable to think that you can reinvest all distributions from a private equity investment into another investment that produces a 96% return? Hardly. This problem is magnified when you lump private equity investments together and attempt to measure their combined IRRs. This example combines the cash flows from two investments to create a portfolio IRR.



Fund A 9/30/1990 -17,953 5/26/1992 25,215 12/15/1993 1,317 9/30/1994 1 IRR



25.49%



Fund B 9/30/1996 -179,530 5/26/1998 192,150 12/15/1999 13,170 9/30/2002 25,790 12.62%



Portfolio of A & B 9/30/1990 -17,953 5/26/1992 25,215 12/15/1993 1,317 9/30/1994 1 9/30/1996 -179,530 5/26/1998 192,150 12/15/1999 13,170 9/30/2002 25,790 Portfolio IRR © Burgiss Group 2003 All Rights Reserved
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Measuring Private Equity: The IRR



In Example 5, the cash flows from Fund A, which was closed in 1994, are effectively reinvested at the portfolio IRR rate of 14.78%. Here are two conclusions: •



To minimize this effect, IRRs for portfolio investments are often calculated in groups by vintage year.



•



If you invest the proceeds of the earlier fund in later funds, then the portfolio IRR is a good representation of your overall return. Be mindful that this is never true of an individual investment and so you will have to look to other means to create a more realistic view of these individual returns. We discuss a few means in a moment.



Example 6: Multiple IRR Values and “Unstable” IRRs As you saw in example 2, the IRR can have multiple correct solutions. This is commonly referred to as an unstable IRR. The more cash flows involved, the greater the possibility of an unstable IRR. This is where the guess that you supply in the IRR formula can make a difference. Date 6/30/1996 6/30/1997 6/30/1998 6/30/1999 1/30/2000 4/30/2000 5/9/2000 6/7/2000 9/30/2000 6/28/2001 12/31/2001 XIRR with Excel Default XIRR with -1.0 Guess XIRR with -.45 Guess



Amount -105,907 -105,907 -105,907 -105,907 35,371 -70,743 183,066 -298,428 260,869 -150,918 217,000 0.00% #NUM! -21.06%



Example 6 shows that Excel’s default guess produces an arguably ‘incorrect’ result for these cash flows. Choosing –1 as a guess proves incalculable. Another guess, -0.45, proves more reasonable. There are warning signs of the possibility of an unstable IRR, where you can have multiple IRR values. These are:



•



Changes in sign of the sum of the cash flows after the first outflow.



•



Large changes in the relative magnitude of the cash flows.



These rules are not a guarantee of an unstable IRR—they are merely indicators. The IRR and the XIRR functions typically work quite well with private equity flows.4



4



A word on unstable IRRs. private i is tuned to watch for these conditions uses a return sensitive guess.
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Measuring Private Equity: The IRR The -0.45, not coincidentally, is the guess private i uses first for this case. How did private i come up with that guess? To answer this question requires a little more explanation. The Modified IRR Let’s go back to example 1. In this case you had two cash flows: one in-flow and one-outflow. Two cash flows always create a straight-line solution with one possible outcome. It would simplify the IRR a great deal if you could be assured of a precise mathematical result. Here’s the original example:



Year 1: Year 2: Year 3:



$10 $1 $10



(Initial Capital In) (Cash out) (Value Remaining)



Let’s start with a fairly realistic assumption: If you were to invest the $1 that you get out in year 2 at a reasonable rate of return, say 5%, it would grow to 1. 05 in year 3. Thus these cash three cash flows could be reduced to two:



Year 1: $10 Year 3: $11.05



(Initial Capital In) (Value Remaining)



And solving for the IRR results in 5.12%. This calculation technique is called the Modified IRR (MIRR). The interest rate at which you grow distributions is termed a ‘safe rate of reinvestment’. You choose the safe rate. If you have multiple contributions, they can be ‘shrunk’ to a single outflow at time zero by calculating their net present value using a ‘safe discount rate’. The MIRR reduces the inherent reinvestment rate bias in the IRR. So you could assume, for example, that you maintain funds for capital calls in government bonds that yield 5% and you put money that comes out of the investment into government bonds yielding 4%. All you need to do to create an MIRR is to calculate the time zero value (present value) of all cash outflows and the end period value (future value) of all cash flows and then follow the formula in Example 1.
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Measuring Private Equity: The IRR



Example 7: Calculating a Modified IRR Example 7 calculates the Modified IRR for a series of cash flows beginning in 1996 and ending in 2001. Each cash outflow is discounted to the initial cash flow date of 6/30/96 using a rate of 8%. Each cash outflow is grown using a reinvestment rate of 5% to the last cash flow date of 12/31/2001.



Assumptions: Discount Rate Reinvestment Rate Days in year Cash Flow Date 06/30/96 06/30/97 06/30/98 06/30/99 01/30/00 04/30/00 05/09/00 06/07/00 09/30/00 06/28/01 12/31/01 XIRR Default XIRR MIRR Guess



8.00% 5.00% 365 CF Flows -10,590,707 -10,590,707 -10,590,706 -10,590,708 3,537,134 -7,074,267 18,306,612 -29,842,834 26,086,854 -15,091,834 21,700,000 0.00% -21.06%



PVf 1.0000 0.9259 0.8573 0.7938 0.7588 0.7444 0.7430 0.7384 0.7208 0.6807 0.6545



FVf 1.3082 1.2459 1.1866 1.1301 1.0982 1.0850 1.0837 1.0795 1.0630 1.0252 1.0000



PVf = Present Value Factor FVf = Future Value Factor CF * PFf = Present Value of Outflows CF * FVf = Future Value of Inflows MIRR Calculation Total Present Value Total Future Value Number of days of flows



= CF * PVf 10,590,708 9,806,210 9,079,823 8,407,245



3,884,602 5,265,999 19,837,994 22,037,363 27,730,128 10,273,415 21,700,000



Total Present Value 75,460,763



2,010



6/30/1996 12/31/2001 MIRR:



= CF * FVf



Total Future Value 73,152,724



-75,460,763 73,152,724 -0.56%



This example uses fixed rates, but you could peg each cash flow to an index of rates that vary over time. Excel’s default guess for the XIRR for these cash flows results in an IRR of 0.00%. Afterward, when substituting the MIRR result for the first guess, the XIRR is a more reasonable –21.06%.
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Measuring Private Equity: The IRR Example 7: Total IRRs exceeding Individual IRRs Fund A & Fund B share the characteristic that these cash flows all occurred within about a six month period. The Period IRR is an appropriate measure for each of them. Yet the Period IRR for the combination of Funds A & B is higher than the IRR for each fund separately? Why? Is there something wrong? Fund A Date Amount 11/16/2001 -12,395,611 11/16/2001 -147,129 11/30/2001 -367,823 12/10/2001 -367,823 12/14/2001 127,116 12/18/2001 224,387 12/26/2001 -514,952 1/2/2002 -151,727 1/4/2002 -367,823 1/15/2002 -141 1/15/2002 -1,419 1/25/2002 -202,302 2/12/2002 -14,066 2/12/2002 -127 2/26/2002 -78 2/26/2002 -78 2/26/2002 -320 2/26/2002 -320 3/12/2002 -116 3/12/2002 -2 3/15/2002 513,630 3/28/2002 22,976 3/29/2002 54,671 3/31/2002 18,048,372 Annual IRR Period IRR



Fund B Date Amount 10/31/2001 -735,645 11/13/2001 -753 11/13/2001 -71 1/15/2002 -261 1/15/2002 -2,622 3/31/2002 667,603 Annual IRR Period IRR



115.24% 32.78%



-21.91% -9.72%



Funds A & B Date All Flows 10/31/2001 -735,645 11/13/2001 -753 11/13/2001 -71 11/16/2001 -12,395,611 11/16/2001 -147,129 11/30/2001 -367,823 12/10/2001 -367,823 12/14/2001 127,116 12/18/2001 224,387 12/26/2001 -514,952 1/2/2002 -151,727 1/4/2002 -367,823 1/15/2002 -261 1/15/2002 -2,622 1/15/2002 -141 1/15/2002 -1,419 1/25/2002 -202,302 2/12/2002 -14,066 2/12/2002 -127 2/26/2002 -78 2/26/2002 -78 2/26/2002 -320 2/26/2002 -320 3/12/2002 -116 3/12/2002 -2 3/15/2002 513,630 3/28/2002 22,976 3/29/2002 54,671 3/31/2002 667,603 3/31/2002 18,048,372 Annual IRR Period IRR



104.86% 34.54%



There is nothing wrong. That’s simply the way these combined cash flows work. If you want reassurance that the numbers aren’t playing tricks, take a look at the annualized results, which are much more intuitive. Here it is the combination of the cash flows and the total day count that may confuse you. The Point-to-Point IRR All of the IRR calculations we have been showing have been from the inception of the investment. A point-to-point IRR measures only part of the investment’s life. The calculation is exactly the same. The only difference is that the investment is valued on the first date, and this sum is treated as the cash into the investment.



Interim Cash Flow 1
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Measuring Private Equity: The IRR



Interim Cash Flow 2 … The IRR is then calculated as if this were the entire cash-flow stream. Example 8: The Benchmark or “Horizon” IRR Benchmarking private equity returns is a complex subject. Although a full discussion is beyond the scope of this paper, understanding how the benchmark IRR is calculated is important. With the Benchmark IRR, you model how a private equity investment’s cash flows would have fared were they invested in a different investment vehicle. For example, how would your cash do if it were invested instead in a public market index like the S&P 500 or Russell 3000? The following example illustrates the basic technique.



Date Flow Type 1/1/2000 Capital Call 1/1/2001 Distribution 1/1/2002 Valuation IRR



Cash Flow -10.00 1.00



Index 100 105



10.00 5.12%



120



Benchmark Valuation 12.00 -1.143



Cash Flow -10.00 1.00



10.857 Benchmark IRR



10.857 9.32%



This example uses a hypothetical index that starts at a value of 100 on 1/1/2000 and rises to 120 on 1/1/2002. This exercise is to determine the value of each of these cash flows as if invested in the index. Thus the $10 was invested when the index was at 100. By the time of the valuation, the index had risen to 120. On 1/1/2002, the value of the capital call had risen to:



120/100 * $10 or $12.00. The $1.00 came out when the index was at 105. On 1/1/2002, this amount is worth:



120/105 *$1.00 or $1.14. Then it is a simple matter of adding these values and creating an IRR from the cash flows with this new valuation. This example shows that the fund’s IRR underperformed the Benchmark IRR.



9.32 – 5.12 = 4.20% This difference is called the benchmark spread. Each cash flow is treated as a position in the index. Capital calls are in essence a buy into the index on the date of the capital call. Distributions made from the fund are equivalent to selling positions in the benchmark.
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Measuring Private Equity: The IRR



Conclusions IRR Problems Relying on the IRR to measure the performance of your investments in private equity is the industry norm, but beware these pitfalls: •



With a large positive IRR, large cash flows later in the investment’s life have little effect on the IRR.



•



With a large negative IRR, large cash flows later in the investment’s life can have a dramatic effect on the IRR.



•



The IRR is predicated on reinvesting cash flows back into an investment that produces the same IRR.



•



Multiple IRR solutions are possible.



•



A portfolio IRR may be higher than individual IRRs.



•



Annualizing IRRs for investments less than a year old distorts the metric.



•



A higher IRR does NOT mean higher profitability.



•



The Portfolio IRR might be valid if the portfolio becomes self-funding.



•



The Modified IRR provides a straight-line solution to any IRR and is based on ‘safe’ rates.



•



The Benchmark IRR provides an alternate performance measurement using other indexes of performance.



•



The Benchmark Spread is the difference between the IRR and the Benchmark IRR and provides a very neutral measure of performance.



•



The IRR needs to be supplemented with other metrics to gauge the true performance of the private equity investment.



Solutions



About the Burgiss Group One Newark Street 5B Hoboken, New Jersey 07030 U.S.A. 201 795-5144 www.burgiss.com The Burgiss Group provides specialty software and financial services for tracking alternative assets to custodians, institutional investors, government pension funds, foundations, endowments, family offices, gatekeepers, and investment consultants. Our clients and subscribers include some of the world's largest investors in private equity. Since 1995, when we started the development of private i the Burgiss Group has grown from a handful of people supporting a few clients to 30 employees supporting over 140 clients in 12 countries. Our privateInformant data service tracks underlying holdings for over 1400 partnerships on the behalf of 26 subscribers. Our products and services are the result of patient collaborations with clients. From trial to license, from data conversion through support, from training to upgrades, we hope you will find our longterm approach tuned to your long-term investment needs.
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