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Abstract

The building blocks of the Sharpe ratio-expected returns and volatilities- are
unknown quantities that must be estimated statistically and are, therefore, subject
to estimation error.In an illustrative empirical example of mutual funds and hedge
funds, Andrew Lo finds that the annual Sharpe ratio for a hedge fund can be over-
stated by as much as 65 percent because of the presence of serial correlation in
monthly returns, and once this serial correlation is properly taken into account, the
rankings of hedge funds based on Sharpe ratios can change dramatically.

1 Background

Given a sample of historical returns (R1, R2, ..., RT ), the standard estimators for these
moments are the sample mean and variance:

µ̂ =
T∑
t=1

(Rt)/T (1)

σ̂2 =
T∑
t=1

(Rt − µ̂)2/T (2)

From which the estimator of the Sharpe ratio ŜR follows immediately:

ŜR = (µ̂−Rf )/σ̂ (3)

Using a set of techniques collectively known as ”large-sample”or ”asymptotic”statistical
theory in which the Central Limit Theorem is applied to estimators such as and , the
distribution of and other nonlinear functions of and can be easily derived.
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2 Non-IID Returns

The relationship between SR and SR(q) is somewhat more involved for non- IID returns
because the variance of Rt(q) is not just the sum of the variances of component returns
but also includes all the covariances. Specifically, under the assumption that returns Rt

are stationary,

V ar[(Rt)] =
q−1∑
i=0

q−1∑
j=1

Cov(R(t− i), R(t− j)) = qσ̂2 + 2σ̂2

q−1∑
k=1

(q − k)ρk (4)

Where ρk = Cov(R(t),R(t−k))/Var[Rt] is the kth order autocorrelation coefficient’s of
the series of returns.This yields the following relationship between SR and SR(q):

ŜR(q) = η(q) (5)

Where :

η(q) =
q√

(qσ̂2 + 2σ̂2
∑q−1

k=1(q − k)ρk)
(6)

3 Usage

In this example we use edhec database, to compute Sharpe Ratio for Hedge Fund Returns.

> library(PerformanceAnalytics)

> data(edhec)

> LoSharpe(edhec)

Convertible Arbitrage CTA Global Distressed Securities

Lo Sharpe Ratio 0.1033097 0.3834928 0.1848126

Emerging Markets Equity Market Neutral Event Driven

Lo Sharpe Ratio 0.1188242 0.5624066 0.2157481

Fixed Income Arbitrage Global Macro Long/Short Equity

Lo Sharpe Ratio 0.1919107 0.6239256 0.2020184

Merger Arbitrage Relative Value Short Selling Funds of Funds

Lo Sharpe Ratio 0.3998577 0.3004479 0.01819936 0.2303025
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