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Abstract

The returns to hedge funds and other alternative investments are often highly
serially correlated. In this paper, we explore several sources of such serial correlation
and show that the most likely explanation is illiquidity exposure and smoothed re-
turns. We propose an econometric model of return smoothingand develop estimators
for the smoothing profile as well as a smoothing-adjusted obtained Sharpe ratio.

1 Methodology

Given a sample of historical returns (R1, R2, ..., RT ),the method assumes the fund manager
smooths returns in the following manner:

To quantify the impact of all of these possible sources of serial correlation, denote by
Rt,the true economic return of a hedge fund in period t; and let Rt satisfy the following
linear single-factor model:

Rt = µ+ βδt + ξt (1)

Where ξt,∼ N(0, 1) and Var[Rt] = σ 2

True returns represent the flow of information that would determine the equilibrium
value of the fund’s securities in a frictionless market. However, true economic returns are
not observed. Instead, R0

t denotes the reported or observed return in period t; and let

R0
t = θ0Rt + θ1Rt−1 + θ2Rt−2 + · · · + θkRt−k (2)

θjε[0, 1]where : j = 0, 1, · · · , k (3)

and
θ1 + θ2 + θ3 · · · + θk = 1 (4)

which is a weighted average of the fund’s true returns over the most recent k + 1
periods, including the current period.
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2 Smoothing Profile Estimates

Using the methods outlined above , the paper estimates the smoothing model using max-
imumlikelihood procedure-programmed in Matlab using the Optimization Toolbox an-
dreplicated in Stata usingits MA(k) estimation routine.Using Time seseries analysis and
computational finance(”tseries”) library , we fit an it an ARMA model to a univariate time
series by conditional least squares. For exact maximum likelihood estimation,arima0 from
package stats can be used.

3 Usage

In this example we use edhec database, to compute true Hedge Fund Returns.

> library(PerformanceAnalytics)

> data(edhec)

> Returns = Return.GLM(edhec[,1])

> skewness(edhec[,1])

[1] -2.683657

> skewness(Returns)

[1] -3.009571

> # Right Shift of Returns Ditribution for a negative skewed distribution

> kurtosis(edhec[,1])

[1] 16.17819

> kurtosis(Returns)

[1] 17.69626

> # Reduction in "peakedness" around the mean

> layout(rbind(c(1, 2), c(3, 4)))

> chart.Histogram(Returns, main = "Plain", methods = NULL)

> chart.Histogram(Returns, main = "Density", breaks = 40,

+ methods = c("add.density", "add.normal"))

> chart.Histogram(Returns, main = "Skew and Kurt",

+ methods = c("add.centered", "add.rug"))

> chart.Histogram(Returns, main = "Risk Measures",

+ methods = c("add.risk"))
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The above figure shows the behaviour of the distribution tending to a normal IID
distribution.For comparitive purpose, one can observe the change in the charateristics of
return as compared to the orignal.

> library(PerformanceAnalytics)

> data(edhec)

> Returns = Return.GLM(edhec[,1])

> layout(rbind(c(1, 2), c(3, 4)))

> chart.Histogram(edhec[,1], main = "Plain", methods = NULL)

> chart.Histogram(edhec[,1], main = "Density", breaks = 40,

+ methods = c("add.density", "add.normal"))

> chart.Histogram(edhec[,1], main = "Skew and Kurt",

+ methods = c("add.centered", "add.rug"))

> chart.Histogram(edhec[,1], main = "Risk Measures",

+ methods = c("add.risk"))
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