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Testing Sharpe ratio: luck or skill?

Eric Benhamou * T, David Saltiel ** ¥, Beatrice Guez ", Nicolas Paris ~

Abstract

Sharpe ratio (sometimes also referred to as information ratio) is widely used in asset
management to compare and benchmark funds and asset managers. It computes the
ratio of the (excess) net return over the strategy standard deviation. However, the
elements to compute the Sharpe ratio, namely, the expected returns and the volatilities
are unknown numbers and need to be estimated statistically. This means that the
Sharpe ratio used by funds is likely to be error prone because of statistical estimation
errors. In this paper, we provide various tests to measure the quality of the Sharpe
ratios. By quality, we are aiming at measuring whether a manager was indeed lucky of
skillful. The test assesses this through the statistical significance of the Sharpe ratio.
We not only look at the traditional Sharpe ratio but also compute a modified Sharpe
insensitive to used Capital. We provide various statistical tests that can be used to
precisely quantify the fact that the Sharpe is statistically significant. We illustrate
in particular the number of trades for a given Sharpe level that provides statistical
significance as well as the impact of auto-correlation by providing reference tables that
provides the minimum required Sharpe ratio for a given time period and correlation.
We also provide for a Sharpe ratio of 0.5, 1.0, 1.5 and 2.0 the skill percentage given
the auto-correlation level.
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1. Introduction

When an investor faces choices to invest in various funds, it is quite common for her/him
to compare their Sharpe ratio. Sharpe ratios are used to rank funds because it is a single
number that capture both performance and risk. As this eponymous ratio established by
Sharpe| (1966) is simply the ratio of the (excess) net return over the strategy standard
deviation, it measures performance for a given level of volatility, which acts a proxy for
the risk of the strategy. Sharpe ratio is sometimes also called information although the
latter semantic alludes to a benchmark and the volatility is computed with respect to a
benchmark, leading to the concept of tracking error rather than standard deviation. In the
particular case of a zero percent benchmark and a zero percent risk free rate, both Sharpe
and information ratio are rigorously the same. The elements that are used in the Sharpe
ratio computation, namely, the returns and the volatilities are unknown numbers and need
to be estimated statistically. Hence, Sharpe ratio used by investors could be error prone
because of statistical estimation error. The investor face a dilemma when looking at the
Sharpe ratio of potential investment. Is the printed Sharpe ratio provided by a funds real or
just the result of chance? Obviously, the longer the period of the track, the more accurate
the Sharpe should be. Also intuitively, the higher the Sharpe, the more chance there is that
the asset manager has some real skills. The crucial question is really how to statistically
measure this intuition. More precisely, we are interested in knowing if a Sharpe ratio is

statistically significant.

1.1. Related Works

There exists a very prolific literature on Sharpe ratio as this ratio has established itself as
a benchmark for measuring performance given risk. This literature targets mostly discussing
the pros and const of Sharpe ratio (Pilotte and Sterbenz (2006)), Sharpe| (1998), Nielsen
and Vassalou (2004)) leading to other performance ratios like Treynor ratio (see [Treynor
and Black (1973)), but also Calmar (see Young (1991)), Sterling (see McCafferty (2003)))
or Burke ratio (see Burke| (1994))). Other authors have also tried to extend Sharpe ratio
by providing additional constraints to the Sharpe as in [Bertrand (2008), or |[Darolle et al.
(2012)) or to use option implied volatility and skewness as in DeMiguel et al.| (2013)) or the
interesting approach by |Challet| (2017)) to compute Sharpe ratio through total drawdown
duration. Last but not least, there have been also numerous empirical work on Sharpe ratio
as for the most recent ones in (Giannotti and Mattarocci| (2013)), |Anderson et al.| (2014)).

When it comes to understand better the Sharpe ratio, the literature is more sparse.

Among the few attempts to study the statistical property of the Sharpe ratio, |Lo (2002) is



often quoted as the founding reference. Using standard asymptotic theory under several sets
of assumptions (independent normally distributed - and identically distributed returns), it
provides the asymptotic distribution of the Sharpe ratio. This is interesting as it provides
intuition of potential bias and correction to apply to get an unbiased estimator. |[Mertens
(2002) and later (Christie| (2005)) derived the asymptotic distribution of the Sharpe ratio
under relaxed assumptions of stationarity and ergodicity. |J.D.Opdyke (2007) interestingly
showed that the derivation provided by |Christie, (2005)) under the non-IID returns condition
was in fact identical to the one provided by |[Mertens (2002). |Liu et al. (2012)) and Qi et al.
(2018) improved approximation accuracy to order O(n=%2) . |[Schmid and Schmidt (2009)
derives explicit formulas for the estimation error of Sharpe’s ratio for general correlation
structures of the excess returns. [Unhapipat et al. (2016) tackled the statistical inferences
on the Sharpe ratio based on small samples while the works of Ledoit and Wolf (2008]),
Christie| (2005)), |[Schmid and Schmidt| (2009)), |Jobson and Korkie (1981), |J.D.Opdyke (2007)
extend the Sharpe ratio analysis to the case of two investment strategies comparison. |Pav
(2015alb, [2016) created standard packages in R to be able to perform various tests about
the Sharpe as well as presented the connection of the Sharpe to the Student distribution.
Lately, Riondato (2018) provided a nice overview of most of these methods while Benhamou
(2018) gave various computations for the Sharpe ratio and its tight connection to the Student

distribution.

1.2.  Contributions

The main contributions of this paper are the following:

e surveying and discussing impact of time aggregation as Sharpe ratio are presented on
annual basis but computed on either daily or monthly data

e surveying and presenting Sharpe ratio distributions and their corresponding statistical
test

e providing various tables for Sharpe ratio significance

e last but not least, providing some hint about the number of trades required for having

Sharpe ratio statistical significance given auto correlation.



2. Definition

2.1. Standard definition

In this section, we present the traditional definition of the Sharpe ratio. The Sharpe
ratio is simply defined as the ratio of expected excess return (E[R] — Ry) over the risk free

rate Ry to its standard deviation, o:

E[R] — Ry

g

SR = (1)

In equation , under the assumptions that returns are i.i.d., it is easy to see that the
Sharpe ratio is simply the t-statistic divided by v/n. Equally, v/n.SR follows a centered or not
Student distribution under the explicit assumption that the returns are normally distributed
according to a normal distribution with mean E[R], variance ¢* and are i.i.d. Because E[R]
and o are unobservable, they are estimated using historical data as the population moments
of the returns’ distribution. Hence, given historical returns (Ry, Ry, ..., R,), the standard

estimator for the Sharpe ratio (SR) is given by

(2)

where
R==i=1"" (3)

Q»
I

N 2
> (Ri— R _R2
: ( ) or equivalently & = Lic 1n - ) (4)

n—1

Pre-computing R avoids a double summation in the definition of the volatility estimator.
The n — 1 divisor is for the estimator to be unbiased. Hence, the formula for SR in terms of

the individual returns (R;) is given by:

v — Z’L , (R — Ry)

\/ZZ1 Ri— R)

As the non centered Student statistics writes as

i=1..n

SR = (5)




It is straightforward to see that y/nSR follows a non-central t-distribution with degree of
freedom n — 1. The non-centrality parameter 7 is given by

E[R] — Ry

n=+n (6)

This result has been first mentioned in Miller and Gehr| (1978), largely then emphasized
in |Pav| (2016), Riondato, (2018)) and Benhamou| (2018)). Accurate estimation of the corre-
sponding bias and variance are detailed in the case of non iid returns in|Bao and Ullah! (2006))
and Bao| (2009).

2.2.  Capital dimensionless Sharpe ratios

One of the main drawback of the traditional Sharpe ratio definition is the dependence
on returns. This dependence on returns means consequently for an established track record
that we are sensitive to the allocated capital as it defined the corresponding returns. If we
want to have a definition that does not depend on our used capital, we can compute the

Sharpe ratio not any more on returns but on the generated PnL of our track record.

Definition 2.1. Let us denote daily (resp. monthly) PnL: (P%);—;  na (resp. (P™)iz1, .nm)

(2

with N (resp. N™) the number of daily (resp. monthly) trades.

The ‘annualized’ daily capital dimensionless Sharpe ratio SR%, is defined on daily PnL num-

bers (P¢):

>N P
SRY, = /252 N
S (P2
Nd—1

_ Nd
where P* = Z;—;Pd is the average daily PnL. The \/252 factor is justified in the next section
by the square root rule of thumb. For monthly periods, the ‘annualized’ monthly capital

dimensionless Sharpe ratio SR, is defined on monthly PnL numbers (P ):

PR
SR = V12 L
S (P —Pm)2
Nm—1

_ N™ bm
where P™ = Zi]:V;mPi is the average monthly PnL. Likewise, the \/12 factor is justified in the
next section.



3. Time and Trade aggregation

3.1.  Square root rule of thumb

Before reviewing distributions for Sharpe ratio, it is critical to discuss an important
practical aspect of the Sharpe ratio: the Sharpe ratio is not independent from the time period
T over which excess returns (R;);—1__, are computed (see Lo| (2002), or Riondato (2018)).
More specifically, a Sharpe ratio computed over monthly returns cannot be compared directly
with a Sharpe ratio computed over yearly return. The rule of thumb that is commonly used
to multiply a 7 period Sharpe ratio by the square root of the number of period in a year is
inaccurate and misleading. This rule of thumb for instance gives that to infer the annual
Sharpe ratio from daily return, one should multiply the daily Sharpe by /252 assuming 252
data points per year, and by v/12 for monthly Sharpe. When returns are not observed every
day (case of intraday fund that do not necessarily trade every day), this rule of thumb can
be extended as follows. Assume that the Sharpe ratio is computed over a fraction of year y f
and that for this period we have d returns. The rescaling factor should be \/W This more
precisely practical rule allows to adjust for specific trading calendar that do not necessarily
have 252 trading days per year.

As explained in |Lo| (2002), or Riondato (2018), this rule of thumb takes its logic and

justification from i.i.d assumptions. Let us denote by R;(q) the g period return:
Rt<q) = Rt + Rt—l + ...+ Rt—q+1 (7)

where in our definition, we have ignored the effects of compounding for computational effi-
ciencyf] We have that under the assumption of i.i.d. returns whose distribution is given by

Ry, for a period of length T" = kq,
T
Var(Ry) = Var (Z RZ) = kqVar(R;)
i=1

while

Var(R,(¢)) = Var (Z RHH) = qVar(R,)

LOf course, the exact expression for compounding returns is R;(q) = H;’;Ol (14 R;—;) — 1. But the sake
of clarity, we can ignore the compounding effect in our section as this will be second order effect. Equally,
we could use log or continuously compounded returns defined as log(P;/P;—1) in which case, our definition
would be exact



which justifies the rule of thumb

v Var(Rr) = /qVar(R.(q)) (8)

The latter rule hence states that

SRAnnual = \/ﬁ SRMonthly = V252 SRDaily (9)

However, in the presence of auto correlation, this rule of thumb is wrong and has been

explicitly emphasized in |Lo (2002). This is the subject of the following section

3.2. AR(1) assumptions

The i.i.d. normal assumption for the return is far from being verified in practice. A more

realistic set-up is to assume that the returns follow an AR(1) process defined as follows:

(10)

Rt = /,L+€t tzl,
€ = pP&-_1+ o t>2;

where v; is an independent white noise processes (i.i.d. variables with zero mean and
unit constant variance). To assume a stationary process, we impose
ol <1 (1)
It is easy to check that equation [10|is equivalent to

Rt = u+ p(Rtfl — ,M) + ou t> 2, (12)

We can also easily check that the variance and covariance of the returns are given by

V(Ry) = 1322 fort > 1 (13)
Cov(Ry, R,) = ”—21% for t,u >1

Both expressions in are independent of time ¢ and the covariance only depends on
|t — u| implying that R, is a stationary process. If we now look at the empirical SR under

these assumptions, it should converge to

B[R] - Ry p— Ry
var(Ry) _o%_

1—p2

(14)



3.2.1.  Impact of sub-sampling

The impact of sub-sampling is considerable for Sharpe ratio as stated by the following
proposition.

Proposition 1. The ratio between the q period returns SR(q) defined by

E[Rt(Q)] - Rf (15)

D = R

and the annual (reqular) SR is the following:

SR(q) 10 (16)

SR q—1 9 q—1 q—1—k
Zi:o of i +2) 0 Zi:O Pt—it—i—kOt—iOt—i—k

If the return process is stationary with a constant variance 0® = Var[R;] = o2, and stationary

correlation denoted by p,_, = Corr(R,, R,), this relationship simplifies to

SR
2 ! )
SR 1+23 57 (a = k)
If in addition, the returns follow an AR(1) process pr = p*, equation |17 becomes
SR
el e 5
_ d=pt
1+ 1_—&0 (1 q(l—p))

. 2 1—p4 .
Denoting § = \/1 + 1—_%) (1 — q(—lj%)>, we have that:

SR(q) V4 (19)

SR §

If the returns are non correlated (pr, =0), equation becomes

SR(q)

= va (20)

The last equation is the so called square root rule that states that the annual Sharpe is equal

to v/12 the monthly Sharpe.

Proof. Given in 8.1 |

Remark 3.1. Combining equations and , we obtain that there is a relationship



between the real Sharpe SR(q) and the so called square root Sharpe SRsquareRoot = VaSR:

_ \/553 _ SRSquareRoot
) )

SR(q) (21)
Hence, if 6 is larger than one, the real Sharpe is underestimated by the square root rule. We

obtain a major result summarized by the proposition below

Proposition 2. If first order correlation p is positive, the real Sharpe is underestimated by
the square root rule. If first order correlation p is negative, the real Sharpe is overestimated

by the square root rule.

Remark 3.2. The role of auto correlation in Sharpe computation has first been found by|Lo
(2002).

4. Distributions for Sharpe ratio

In practice, returns are not i.i.d. and suffer from auto-correlation and heteroscedasticity.
Adapting the result of the previous section and inspired by Ledoit and Wolf (2008)), we can

compute the Studentized Sharpe ratio as explained by the proposition below

Proposition 3. Student Distribution - For returns that are i.i.d. and normally dis-

tributed, we have that

vn SR (22)

follows a Student distribution. In the more general (and realistic) case (as described in
Benhamou (2018)), where returns follow an AR(1) process with first order auto-correlation
denoted by p, and computing the Sharpe ratio on a period frequency with q data points per

year, the studentized Sharpe ratio given by

vn SR \/1+%<1—ql_—pq) (23)

follows a Student distribution with degree of freedom n—1 and non centrality parameter given
by
Vvn SR § (24)

Proof. See appendix section O



Remark 4.1. Proposition [ provides a nice and intuitive test for the significance of the
Sharpe ratio. However, one need for the Student correction to compute the first order auto-
correlation p which can be tricky on data. A good recipe to infer auto correlation from data
1s to average the computation over the first order auto-correlation inferred from the lag one,
two and three time series as follows. First compute for the time serie (Ri)i—1.. . the first

order auto-correlation with the lag one time serie Ry_q:

(COV(Rt, Rt—l)

- 25
P (Var(R;) + Var(R;—1)) /2 (25)
Compute the first order auto-correlation with the lag two time serie R;_o:
ps = ( |Cov (R, Ri—)|+ )1/2 (26)
>~ \(Var(R,)) + Var(R,_,)) /2

where in equation , we have force that the numerator is positive thanks to the positive
value |x|y = max(0, z) in order for the square root to be real. We can also compute the first

order auto-correlation with the lag three time serie R;_3 as follows:

Cov(Ry, Ri_s) /3
>>/2) (27)

P = ((Var(Rt) + Var(R;_»
In all these expressions, the denominator term representing the variance of the time series
18 symmetrized to make formulae more robust. Finally, we compute the true first order auto-

correlation as the average of p1, p2, p3

_ Pt p2tps
3

Proposition 4. Fisher and Beta Distributions - A straight consequence of proposition
is that the

o the Studentized F-statistic
n SR? §?

follows a Fisher—Snedecor distribution with parameters dy = 1 and dy = n — 1. This
allows to convert the Student test to a Fisher test

e the Studentized Beta-statistic .

14 SR? §?
follows a Beta distribution with parameters dy = (n — 1)/2 and dy = 1/2. This allows
to convert the Student test to a Beta test

10



Proof. See appendix section O

Proposition 5. Wald Statistic - The asymptotic distribution of the Fisher distribution
1s the Chi Square distribution with one degree of freedom. If we make the test directly on
the non Studentized F-statistic n SR?, it converges for n large to the square of the standard
normal distribution N(0,1). This allows to convert the Student (Fisher and Beta) test to
the Wald test. These two tests are asymptotically equivalent.

Proof. See appendix section O

Proposition 6. Wald Statistic 2 - If we apply the same reasoning but to the Studentized
F-statistic n SR? 5% converges for n large to the square of the standard normal distribution
N(0,1). This allows to convert the Student (Fisher and Beta) test to the Wald test. These

two tests are asymptotically equivalent.

Proposition 7. Modified Asymptotic Distribution - A better approzimation for the

asymptotic distribution of the Fisher one is to compute the following statistic

SR6(1— 1)

NG 2e-D2 L N(0,1) (28)
11 SR
3(1—1/n)
Proof. See appendix section O

Remark 4.2. It is worth noticing that SR = O(\/iﬁ) as n — oo, which explains that the

result is asymptotically equivalent to proposition[] .

5. Statistical Tests

In this section, leveraging distributions provided in section [4] we provide the correspond-
ing statistical tests. These tests provide a statistical answer whether a manager has some

real skill or just is lucky. For all these tests, we have the same null hypothesis.

Definition 5.1. General null hypothesis - The test null hypothesis Hy is that the obtained
empirical Sharpe ratio is of zero mean. In mathematical terms, it says E[SR] = 0 If we fail
to reject the null hypothesis, we conclude that the Sharpe ratio is not statically significant.
Conversely, if we reject the null hypothesis, we conclude that the Sharpe ratio is statically
significant. At this stage, we have two ways to do the test. We can do a one-tailed or a

two-tailed test.

11



Definition 5.2. One-tailed test - In one-tailed test (on the right side), the null hypothesis
18:

Hy:E[SR] =0 versus  H; : E[SR] > 0,

For a significance level a (typically o = 5% ), we reject Hy if the statistic SR is greater than
the 1 — « quantile of the distribution of the Sharpe ratio. For a given observed value s of our
Sharpe ratio, the p-value is defined as P (SR > s|Hy).

Remark 5.1. Strictly speaking a one-tailed test can be defined on the right and left side
corresponding respectively to Hy : E[SR] > 0 and Hy, : E[SR] < 0. In terms of financial
meaning, there is no reason to do a one-tailed test on the left side as a negative Sharpe ratio

mean 1s useless.

Definition 5.3. Two-tailed test - In two-tailed test, the null hypothesis is:
Hy:E[SR] =0 versus  H; : E[SR] # 0,

Two-tailed test requires also that under null hypothesis, the distribution of the Sharpe ratio is
symmetric. For a significance level o (typically o = 5% ), we reject Hy if the statistic |SR| is
greater than the 1 —a/2 quantile of the distribution of the Sharpe ratio. For a given observed
value s > 0 of our Sharpe ratio, the p-value is defined as P (|SR| > s|Hy) = 2P (SR > s |H).

Definition 5.4. Skill and Luck percentage - Given a statistic SR and its observed
value s, we define the luck percentage P(L) as the p-value under the null hypothesis and
the skill percentage P(S) as the complementary probability P(S) = 1 — P(L), which is also
the confidence level of our test. Amnother interpretation of the luck percentage is to be the
type I error rate as the p-value and the type I error are strictly speaking synonyms. For the

one-tailed test, this boils down to
P(L) =P(SR > s|Hy) =1—P(SR < s|Hy), P(S) =P(SR < s|Hy)
while for two-tailed test requiring a symmetric statistic, and s > 0 this boils down to
P(L) =P(|SR| > s|Hy) =2 (1 —P(SR < s|H,y)), P(S) =2P(SR < s|Hp) — 1

Remark 5.2. The difference between one and two-tailed test is subtle. In two-tailed test
(which is the most common statistical test), we do not make any hypothesis on the sign of
the Sharpe ratio. Hence the p-value under the null hypothesis adds on purpose both the right

and left cumulative part of the distribution below and above the observed realization of the

12



statistic. To reject the null hypothesis, we compare the p-value with a confidence level a.
If the p-value is above the confidence level o, we reject the null hypothesis. As the p-value
in two-tailed test is greater than in one-tailed test (for the same distribution assumptions),
two-tailed test leads to reject the null hypothesis more often. Conversely, we fail to accept
the null hypothesis less often in two-tailed tests than one-tailed ones. This can be seen as a
paradoz at first sight, as the two-tailed test implicitly ensures that when we reject the null
hypothesis, we can only conclude that the Sharpe ratio has a non null mean (the opposite of
the null hypothesis). This does not confirm that the mean is positive. At the opposite, for
the one-tailed test when we reject the null hypothesis, we explicitly conclude that the mean of
the Sharpe ratio is positive. But we have to pay attention that this type of test requires the
mean of the Sharpe to be non negative. So we reject more often (than the two-tailed test) the
hypothesis that the Sharpe ratio has a zero mean but, paradozically, we already know that the

mean cannot be negative, which is a huge bias in our analysis of the Sharpe ratio.

Remark 5.3. There are multiple choices for the distribution of the Sharpe. If we take the
real distribution of the Sharpe, under certains assumptions, we can prove that it is a Student
distribution. This distribution leads to a Student test that can be one or two-tailed. If we
look at the Fisher statistic given by N &2 % it 1s necessarily a two-tailed test. The same
applies for the Wald test as it takes the asymptotic distribution of the Fisher one, that is a
chi-squared distribution. For implementation purposes, we can take the square root of the
Wald statistic that is then a Gaussian but with the restriction that a one-tailed test does not

make sense. Hence like for Fisher, only two-tailed tests are permitted.

Remark 5.4. Last but not least, if we wanted to have a null hypothesis of the form
Hy E[SR] > o with Mo > 0

we would need to add an explicit assumption on the distribution of the first moment of the
Sharpe ratio. This would require to make a prior assumption on the parameters of the Sharpe
ratio’s distribution, leading us to do Bayesian statistics. We leave this for further study as

one needs some good assumptions on the prior, which is not an obvious choice.

Proposition 8. Student Test - In the Student test, for N = Ny daily trades (resp. N =
N™ monthly trades) corresponding to an annual factor F' = 252 (resp. F = 12), the p-value

1s computed for one-tailed test as:

IP’(L)ZP(SR>S|HO):1_7—cdf (\/Nd%)

13



for two-tailed test as:

P(L) = P(|SR| > s |Ho) =2 —2TY (\/Néi)
where TY is the Student cumulated density function with N — 1 degree of freedom. For
a level of confidence C', the corresponding annualized Sharpe is given for daily calculations

(resp. monthly calculations) for one-tailed test by:

V252 V12

T (NT—1,C resp. T (N™—1,C 29
T ) b AT ) (20)
and for two-tailed test by:
V252 __. 1+C V12 1+C
T (NG — 1, —— resp. Tmo(N™ —1, —— 30

where T (n—1,x) is the inverse of the cumulated density function of a student distribution

with degree of freedom n — 1 for a cumulated probability 0 < x < 1.
Proof. Immediate using previous results. O]

Proposition 9. Fisher Tests - In the Fisher test, the p-value is computed as follows:
&2
P(L) =P(SR > s|Hy) =1— Fedf (N 52 f)

where F¥ is the Fisher cumulated density function with 1, N — 1 parameters.
Proof. Immediate using previous results. O

Proposition 10. Wald Test - In the Wald test, the p-value s computed with a two-tailed

test and is given by:

P(L) =1—P(|SR| < s|Hy) =2 — 2N <s @>

VF

where N°¥ is the normal cumulated density function for the standard normal distribution
N(0,1). Hence for a level of confidence C, the corresponding annualized Sharpe for daily

calculations (resp. monthly calculations) is given by

(31)

\/252Nm (1 + C’) o V12 A (1 + C)
Vi 2 b U 2

14



where N (x) is the inverse of the cumulated density function of a standard normal N'(0,1)
for a cumulated probability 0 < x <1 : fofmv(x) N(0,1)du = x.

Proof. See appendix section O
Proposition 11. Other Wald Test - Another form of the Wald test is to apply the Stu-

dentized version of our Sharpe ratio as follows:

P(L) =1—P(|SR| < s|Hy) =2 —2N¥ (s @>

VF

where N°¥ is the normal cumulated density function for the standard normal distribution.

Hence for a level of confidence C, the corresponding annualized Sharpe is given by

S (3w (50

resp.
5v/Nd 2 NT 2

Proposition 12. Other Wald Test 2 - Another form of the Wald test is to use proposition

[71 and correct the statistics so that

AL I — 1w
\/F 1_1__ 8262

2(1—1/N)

P(L) =1—P(|SR| < s|Hy) =2 — 2N

(33)

where N°¥ is the normal cumulated density function for the standard normal distribution.

Hence for a level of confidence L, the corresponding annualized Sharpe is given by

ey (5) @

F
N~ 2(1—1/N)

1

VF
)

6. Statistical Tables

In this section, we provide various statistical tables to test the significance of a Sharpe

ratio.

6.1. Color codes

When providing a sharpe ratio, we have used color codes to identify quickly sharpe ratio
values and probabilities. The various thresholds for Sharpe ratios, summarized by table[] are

not chosen randomly. They corresponds to 0.50, 1.00, 1.50 and 2.00 as these levels of Sharpe

15



ratios are within the range of low to medium frequency funds. For the skill probabilities,
summarized in table [2 we have used the following thresholds: 80%,90%, 95%, 97.5% and
99% as they are also meaningful from a statistical point of view. 90%,95% and 97.5% are
typically what is considered to be ”closed” to certitude from a statistical point of view taking

into natural noise in data.

Table 1: Color code for Sharpe ratio Table 2: Color code for skill probability
. SR>200 | 00% < P(.) < 80%
2.00 > SR > 1.50 80% < P(.) < 90%
1.50 > SR > 1.00 90% < P(.) < 95%
1.00 > SR > 0.50 95% < P(.) < 97.5%
0.50 > SR

6.2. Sharpe for 90% skill target

6.2.1. Wald assumptions

Tables |3] and || provide the minimum Sharpe level for a 90% skill percentage, under
various auto-correlation assumptions. Table [3| shows the results for daily periods while table
gives the same information but for monthly periods. Tables [3] and {4 compute the skill
percentage using the Wald test, hence assuming that

sr Y20 N0,

VF
with a two-tailed test method. Let us explain what table 3]s numbers mean by taking various
examples. To ensure a 90% skill percentage, we need for 150 daily periods a Sharpe ratio at
least equal to 2.9 for a correlation of —30% and only to 1.57 for a correlation of +30%. If
we double the daily period (300 daily periods), we need a Sharpe ratio at least equal to 2.05
for a correlation of —30% and only to 1.11 for a correlation of +30%. Notice that Sharpe
decreases in square root of time v/N. Hence to reduced the required Sharpe ratio by two,
we need a daily period 4 times longer. This is confirmed by the minimum Sharpe ratio, for
a period of 600 daily periods, which is equal to 1.45 for a correlation of —30% and only to

0.78 for a correlation of +30%. Last but not least, we see that the more auto correlation,
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the lower the required Sharpe ratio.

Table [4] provides similar results that are very comparable to daily computations. For
instance, a two year period would corresponds to 24 months and roughly 500 daily observa-
tions (rigorously, 2 x 252). Hence for 24 months, to ensure a 90% skill percentage, we need
a Sharpe ratio at least equal to 1.54 for a correlation of —30%, 1.16 for a zero correlation
and to 0.88 for a correlation of +30%. This is comparable to a minimum Sharpe ratio at
least equal to 1.59 for a correlation of —30%, 1.17 for a zero correlation and to 0.86 for
a correlation of +30% for 500 daily periods. There is however a slight difference between
monthly and daily periods. To account for a daily period, we need on a given day at least
one trade. Likewise, to account for a month, we need on a given month at least one trade.
When looking at intra-day strategies, there is no guarantee that there are trades on a given
day if we do not use a large number of different strategies while there is little chance that

we skip a month.

6.2.2. Student assumptions

Tables [f] and [6] provide the minimum Sharpe level for a 90% skill percentage, under
various auto-correlation assumptions. Table [5|shows the results for daily periods while table
[6] gives the same information but for monthly periods. Tables [5] and [6] compute the skill
percentage using the Student test, hence assuming that

VNS

with a one-tailed test method.

The skill percentages for two-tailed method are expressed in tables [7] and |§| for daily and
monthly periods. It is worth mentioning that there are large differences between one and
two-tailed tests. For instance, to ensure a 90% skill percentage for a one-tailed test (table
and 500 daily periods, we need a Sharpe ratio at least equal to 1.24 for a correlation of —30%,
0.91 for a zero correlation and to 0.67 for a correlation of +30%, which are comparable to
the numbers for the same correlation levels but for 800 daily periods (1.26 for a correlation
of —30%, 0.92 for a zero correlation and to 0.68 for a correlation of +30%, see table (7). From
a practical point of view, we need almost twice as much time to ensure the same skill level

between one and two-tailed tests!
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6.3. 95% skill target

6.3.1. Wald assumptions

Tables [9] and provide the minimum Sharpe level for a 95% skill percentage, under
various auto-correlation assumptions. Table [0 shows the results for daily periods while table
gives the same information but for monthly periods. Tables [0 and [I0] compute the skill
percentage using the Wald test, hence assuming that

sr Y o)

VF

with a two-tailed test method.

6.3.2. Student assumptions

Tables and provide the minimum Sharpe level for a 95% skill percentage, under
various auto-correlation assumptions. Table shows the results for daily periods while
table [12] gives the same information but for monthly periods. Tables [11] and [I2] compute the
skill percentage using the Student test, hence assuming that

VNS

with a one-tailed test method.

The skill percentages for two-tailed method are expressed in tables [13] and [14] for daily and
monthly periods. Again to make sure these tables are easy to understand, let us take some
examples. Table 5| says that we need a Sharpe ratio at least equal to 1.50 for a correlation
of —30%, 1.13 for a zero correlation and to 0.85 for a correlation of +30% for a period of
three years (36 months). Same comments apply as before. Required Sharpe ratio decreases
in square root of time. And the larger the auto correlation, the lower the required Sharpe

ratio.

6.4. Sharpe ratio significance level

In this part, we provide the minimum Sharpe ratio level to achieve a confidence level
measured by the percentage of skill assuming zero correlation. Tables and assume
Wald test distribution (the normality of the Sharpe ratio). Table [15|looks at daily periods
while table [16] at monthly periods for the one-tailed test. Tables [I7] and [1§] assume Student
one-tailed test distribution. Table|[17|looks at daily periods while table (1§ at monthly periods
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for the one-tailed test. Tables[19 and 20] assume Student two-tailed test distribution. Table
looks at daily periods while table [20] at monthly periods for the one-tailed test.

Remark 6.1. Tables[7 and [11] are rigorously the same. A two-tailed Student test is equal
to the one-tailed Student test whenever equations and are equal. Denoting by
C1 = 90%, and Cy = 95%, the two-tailed test computes

V252 . 1
5 17-1111)(]\711_17 +Cl>
v N4 2
while the one-tailed test uses
V252 .
Tznv(Nd . 17 CQ)
OV Nd

This explains why the two daily tables are the same. The same applies for table[8 and |1 .

6.5. Percentage of skill for a given level of Sharpe ratio

In this section, we provide the percentage of skill for a given level of Sharpe ratio using

the formulae under the Wald assumptions (two-tailed test)

P(S) = P(T < |t|) = 2NV (x/ﬁ B S—\/%) ~1

and under the Student assumptions with one-tailed test:
SR
P(S) =P(T < t _T“lf(\/ﬁa—)
(8) =P(T <) 5
and under the Student assumptions with two-tailed test:

P(S) = P(T < |t|) = 2T (\/N 5 S—\/};) —1

6.5.1.  Sharpe ratio of 0.5

Tables 21| and 22| assume Wald test distribution (the normality of the Sharpe ratio). Table
looks at daily periods while table at monthly periods for the one-tailed test. Tables
and 24] assume Student one-tailed test distribution. Table [23]looks at daily periods while
table 24] at monthly periods for the one-tailed test. Tables 25| and [26] assume Student two-
tailed test distribution. Table [25] looks at daily periods while table [26] at monthly periods

for the one-tailed test.
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6.5.2. Sharpe ratio of 1

Tables [27|and 28 assume Wald test distribution (the normality of the Sharpe ratio). Table
looks at daily periods while table 28| at monthly periods for the one-tailed test. Tables
and [30] assume Student one-tailed test distribution. Table 29 looks at daily periods while
table 30| at monthly periods for the one-tailed test. Tables |31] and [32] assume Student two-
tailed test distribution. Table|31|look at daily periods while table [32] at monthly periods for

the one-tailed test.

6.5.3.  Sharpe ratio of 1.5

Tables and assume Wald test distribution (the normality of the Sharpe ratio).
Table look at daily periods while table at monthly periods for the one-tailed test.
Tables [35] and [36] assume Student one-tailed test distribution. Table [35]1look at daily periods
while table [36] at monthly periods for the one-tailed test. Tables [37] and [3§] assume Student
two-tailed test distribution. Table [37]1ook at daily periods while table |38 at monthly periods

for the one-tailed test.

6.5.4. Sharpe ratio of 2

Tables|39| and 40| assume Wald test distribution (the normality of the Sharpe ratio). Table
looks at daily periods while table 0] at monthly periods for the one-tailed test. Tables
and [42] assume Student one-tailed test distribution. Table [41]looks at daily periods while
table 2] at monthly periods for the one-tailed test. Tables [43] and [44] assume Student two-
tailed test distribution. Table 3] looks at daily periods while table [44] at monthly periods
for the one-tailed test.

7. Conclusion

In this paper, we have provided the framework for validating the significance of a histor-
ically realized Sharpe with respect to statistical test. This allows us to define the percentage
of skill and luck of a manager. This allows answering the question whether a manager was
indeed lucky and its generated Sharpe is statistically significant or not. We provide statisti-
cal tables that provides guidelines in terms of statistical significance of a Sharpe ratio given

correlation and number of observation.
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8. Appendix

8.1.  Proof of proposition

The denominator of the Sharpe can be computed as follows:

qg—1 q—1
Var[R:(q)] = Cov(R—;, Ri—;) (35)
=0 7=0
q—1 q—1 g—1
= Var(Ry—i) +2) Y Cov(Ri_;, Ri_)) (36)
=0 =0 j=i+1

Using the change of variable, k = j — 4, denoting by p,, = Corr(R,, R,) and by o2 =
Var(Var(R,), we get the following expression:

q—1 qg—1-k

Var[Ry(q Zat Z—l—ZZ Z Pt—it—i—kOt—iOt—i—k (37)

k=1 =0

Computed the fraction 224 leads to the result of equation . This is the most general

SR
formula that extends the one of [Lo| (2002).

If the return process is stationary with a constant variance, then

e 0, does not depend on u and can be denoted by o,

® p,, only depends on the absolute difference between v and v and is written for v > u

as Py—y

Then equation [37] becomes

Var[Ri(q)] = o (q +2 i(q = k)m) (38)

Again, computing the fraction SSR
For AR(1) process, we have p = p* and equation . 38| becomes
2p L—pf
Var[R(q)] = o* {q%——(l——)} (39)
Fula) 1—p g(1—p)

1-p%_ q-1
2 1—pa—1 -1 _ T, —ar . .
where we have used Y 71— pF = =&~ and 1 kT = 1‘(’1#. Equation [20] is

immediate.
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8.2.  Proof of proposition [

The result is trivial for i.i.d. returns. For the case of AR(1) assumptions, we can apply

previously results and correct by the auto correlation effect

8.3.  Proof of proposition [

The result is trivial as if

e If X has a Student’s t-distribution with degree of freedom v then ¥ = X? has an
F-distribution: Y ~ F (v; = 1,15 = v)

e If X has a Student’s t-distribution with degree of freedom v then Z = % has a
beta-distribution Z ~ B (g, %)

8.4.  Proof of proposition [5

Using the fact that the Fisher distribution lim, ., F(1,n) = N(0,1), we have that
n SR? §?% converges to a normal distribution. Hence, the Student and Fisher tests are asymp-

totically equivalent to the Wald test.

8.5.  Proof of proposition |7

When n tends to infinity, the t-distribution denoted by ¢ tends to a normal distribution
denoted by N(0,0) whose variance is given by the variance of the Student distribution.
Using the result of [Walck (2007)), we conclude with

H1 — i)

~ N(0,1) (40)

$2
L+ 2(n—1)

8.6.  Proof of proposition

Immediate using previous results noticing that this is a two-tailed test and that inverting

the relationship
P(S)=P(T < |t]) =2P(T < t)—1

implies

t=CDF! (%MSU
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9. Statistical Tables

9.1.  Sharpe for 90% skill target

9.1.1. Wald assumptions

Table 3: Sharpe level for 90% targeted skill using Wald two-tailed test for daily periods

under various auto-correlation assumptions

\ days ‘ 25 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

\ 0% 2235 1580 147 92| 790 707] 645 597] 559 527 500 476] 456] 433 422] 408 395| 383 372| 363] 353
\ S0 1553 1098 777 634 549 491] 448 415] 385 366 347| 331] 317] 305 293] 284 275 266 259 | 252] 246
\ T0% 1236 874 618 505| 437 391] 357 330] 309 201 276 | 2.64] 252] 242 234] 226 219| 212 206] 201 ] 195
\ ~cov: |0 7560 5720 135 1681 181507 1310010021781 1121601112445) | 2138 | 1a | JBa 0] 197 | 190 184 178 173] 169] 165 |
\ -s0v 907 G381 [IES 19168 |01 125 N2s0 AT N6 e |ieR| 192| 1s4] 177 170 | 165 159 155 10| 16| 143 |
\ ~ov: | OGN INNSTGE NSO NS5 R NEN NSEOMPNE) 199 188 | 178 | 170] 163] 156 150 145 141|137 133] 129] 16 |
| -30% | SIS EEE) IESoN T MEEEIIE05] 100 | 178 168 | 159 | 152 145| 139 134] 130 120] 122 118] 115| 112
| -20% |NGHES)INEEEN S ECHIEECI IS0l 154 71| 160 151 143 | 1.36| 1.30| 125 121| 117 113] 110 107| 104| 101 |
| -10% | e ) IEEC 0 s 67 isA| 144 136 120 | 123 118 113 1.09| 105 1.02] 099 096] 094 0.1 |
| o | SN G SN S5 eSS 140 | 131 123 117] 111] 107] 102 099 095 092 0.90 087 0.85 | 0.83 ]
\
\
\
\
\
\
\
\
\

10% [N S ENEG) 195167 149 136 126 118 11| 1.06 | 10| 0.96 | 0.93 089 | 0.86 084 ] 0.81 0.79] 0.7 | 0.75]
20% |0 NS 5T 15| 123 14| 107 101 095] 091 ] 087] 084 081] 078 075] 073 071] 069 067
30% |IESHIER 10 57| 136 121 111 1.03| 096 0.90 | 0.86 | 0.82] 0.78] 0.75 0.73] 0.70 068 0.66 0.64] 062 0.61 |
10% [EESIENE) F 140 | 121 108 099 092] 086 081| 0.77] 0.73] 0.70] 067 065 063 061 | 059 057 | 0.56 | 0.54 |
50% |EOSNIEE 5T 123 | 107 096 | 087 081| 076 071 ] 0.68] 0.64] 0.62] 059 057| 055 053] 052 050| 049 | 0.48 |
60% [BE) U185 131 107] 093 083| 076 070 | 0.66 0.62 | 0.59 | 0.56 | 0.53 | 0.51] 0.50 | 048] 046 | 0.45] 044 043 0.1
70% [EBIITTS6] 110 090 078 070 | 0.64 059 | 0.55 0.52| 049 | 0.47] 045] 043 | 042 040] 039] 038] 037] 036 035 |
80% [76] 124 o0ss 072| 062 056 | 051 | 047 | 0.44 ] 0.41 ] 0.39] 0.37] 0.36 | 0.34] 033 ] 032] 031] 030] 020] 025 0.28 |

90% | 122 086 061 050 | 0.43 | 039 | 0.35 | 0.33| 0.31] 020 | 0.27] 026 | 0.25] 0.24] 0.23] 0.22] 0.22] 0.21] 020] 020 0.19 |
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Table 4: Sharpe level for 90% targeted skill using Wald two-tailed test for monthly periods

under various auto-correlation assumptions

autocorrelation

‘61218

24

30 36 42

48 54 60 66

72 78 84

90 96 | 102 | 108

114 | 120

0% 80| 573] 468 405 362| 331] 306 286] 270 26| 244 234] 225] 217 20| 203] 196[ 191 136] 181 |

ooy, | 0] RO R 0] 10| 11 174 | o] o1 1] 10| v | 12

138 | 1.35|

-rov | SN BN 1% 177 | 167] 18| 51 144 | 139 130

129 | 1.25| 121 118

115 | 112

oo, | RG] 154 | 7] 1681 185] 144 | 107 | 1.0

125 | 1.20] 1.16

112 | 1.08| 1.05] 1.02

0.99 | 097 |

-ouv RO 191 | 171 156] 141

135 | 127 121] 115

110 | 1.06| 1.02

0.99 | 096 | 0.93| 090

0.88 | 0385 |

o [N 197 A7 | 5] 10| 19

121 ] 114 1.08] 1.03

0.99 | 095 | 0.91

0.88 | 086 | 0.83] 0.1

0.78 | 0.76 |

. Lt

1.09 | 1.03] 098] 093

0.8 | 086 0.82

0.80 | 077 | 0.75 | 0.73

0.71 | 0.69 |

125 | 1.14] 1.06

0.99 | 093 0.8 | 084

081 ] 078 0.75

0.72] 070 | 0.68 | 0.66

0.64 | 063 |

1.28

114 | 1.04] 0.96

0.90 | 085 | 0.81] 0.77

0.74 | 071 0.68

0.66 | 0.64 | 0.62 | 0.60

0.59 | 057 |

e [ 161 1

1.16

1.04] 095 058

0.82] 078 | 0.74| 0.70

0.67 | 065 | 0.62

0.60 | 058 | 0.56 | 0.55

0.53 | 052

1.06

0.95 | 087 0.80

0.75 | 0.71| 0.67 | 0.64

0.61 | 059 | 0.57

0.55 | 053 | 0.51] 050 | 0.49 | 047 |

20% [I198]| 137 112

0.97

0.86 | 0.79 | 0.73

0.68 | 0.64| 0.61| 058

0.56 | 054 | 0.52] 050 | 0.48 | 047 | 0.46 | 044 | 0.43 |

30% 06| 1.24 | 101

0.88

0.79 | 072 0.66

0.62| 059 | 0.56 | 0.53

0.51 | 049 | 0.47| 045 | 0.44 | 043 | 0.41] 040 0.30 |

40% B9 112] 0.92

0.79

0.71 | 065 | 0.60

0.56 | 053 | 0.50 | 048 | 0.46 | 044 | 0.42] 041 0.40| 038 | 0.37] 036 | 0.35 |

50% | 142 1.01] 0s2

0.71

0.64 | 058 0.54

0.50 | 047 | 0.45

0.43] 041 040 038 | 0.37] 036 | 0.35] 034 | 0.33] 032

60% | 127 0.90 | 0.73

0.63

0.57 | 052 | 048] 045 | 0.42| 040 0.38] 037 0.35] 034 | 0.33] 032 0.31] 030 | 0.20| 0.28 |

70% | 111 0.79 | 0.64

0.56 | 050 | 0.45] 042 | 0.30] 037 0.35] 033 | 0.32] 031 0.30| 029 | 0.28] 027 0.26| 0.25 | 0.25 |

80% 096 | 0.68| 055 | 0.48] 043 | 0.30| 036 | 0.34] 032 0.30| 020 | 0.28] 027 0.26| 025 | 0.24| 023 | 0.23] 022 0.21 |

90% 081 0.57| 047 0.41] 036 0.33] 031 0.20] 027 0.26| 024 | 0.23] 022 0.22] 021 0.20] 020 0.19| 0.19 | 0.18 |
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9.1.2.  Student assumptions and one-tailed test

Table 5: Sharpe level for 90% targeted skill using Student one-tailed test for daily periods

under various auto-correlation assumptions

50| 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

| i | 0| 12| s7o] 71a] 038 532 o1 ass a3 a1 am| ar2] o] sae| 22| ass] a0s] 2m | 20| 28] 2]
| i | man| sor] o] ase| 420 a8t 8w a2 a0y as a7 | ass| 2| 2| 22| 20| 21a] 208 202] 1| 10
| v | 0 S5 | 05112 IS B G 6] 17 | 10| 152 | 170|170 15| 11| 130 152]
| o, O A W NN 191152 | 75 166 050 | 58] 1| 10| 10| 1| 12| 1|
| -50% (RSNSOI s eI E0a] | 188 176 166 157 | 150 | 144 13s| 133 | 128 ] 1.24] 121 117] 14| 111 |
| -20% [INCESINENEEENEEHNEEe] 197 | 179 166 155 146 1.39| 132 127| 122 17| 113 ] 1.10| 1.06| 1.03| 101 0.98 |
| -30% [IEGONNESTIEIIEER| 196 076 I60) 1458 139 131 124 118 113 109 | 1.05 | 101 098] 0.95] 0.92] 090 0.8 |
| -20% [IFEINEEHESIIEOH 7 58] 144 133 125 118 111 106 | 1.02] 095 | 0.94| 0.91 ] 0.88| 085] 0.83] 081 0.79 |
| -10% [EGENINSESN G TS N60] 143 130 120 113 106 101 096 | 092] 0ss| 085 | 0.82] 0.80| 0.77] 0.75] 073 | 0.71 |
| 0% [SHESEEIR] 167 144 120 118 109 102 096 0.91] 0.87| 083] 080 0.77| 0.74| 0.72] 0.70| 0.68| 0.6 | 0.64 ]
| 10% (OGN TS N5 131 117 [ 107 099 092 087 082] 079 075 | 0.72 | 0.70 | 0.67| 0.65] 0.63 | 0.61| 0.60| 058 ]
\
\
\
\
\
\
\
\

\ days ‘ 25

20% [EESNIIEEEINI67 136 | 118 | 105 096 089 083 078 0.74] 071 | 0.68 | 0.65| 0.63| 0.61] 059| 057 | 055 | 0.54| 053]
30% [INSOGIIIEEE 50 123 | 106 095 086 080 075 071 067] 064 | 0.61| 0.59 | 0.57| 0.55] 053] 051 | 0.50 | 0.49 | 047
40% [EREST| 134 ] 109] 095 085 077 071 067 063 060] 057 | 055 | 0.52] 0.50 | 049 | 047] 046 | 045 | 0.43 | 042]
50% [EEBINEG9]| 119 | 097 ] 084 075 068 063 059 056 053] 050 | 0.48 | 0.46 | 0.45| 043] 042] 040 039 | 0.38 ] 037]
60% [EMON 146| 103 | 084] 072 065 059 055 0.51] 048] 046| 044 | 0.42 | 0.40 ] 0.30 | 037] 036] 035 | 034 0.33] 032]
70% [T 123 07| 070 | 0.61 054| 050 | 0.46 | 0.43 | 0.41 | 038] 037 035 | 0.34] 0.33] 0.31] 030] 029 0.29| 0.28] 0.27]
80% | 141| 098 0.69| 0.56| 049 | 043 | 0.40 | 0.37 | 0.34| 032 031] 029 | 028 | 0.27] 0.26| 0.25] 024] 023 0.23| 0.22] 0.22]

90% | 098 0.68| 048] 0.30] 034] 030 | 028 | 0.25 | 0.24| 0.22] 0.21] 020 | 0.19 | 0.19 | 0.18 | 017] 017] 016 | 0.16 | 0.15 | 0.15]
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Table 6: Sharpe level for 90% targeted skill using Student one-tailed test for monthly

periods under various auto-correlation assumptions

‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| 84| 90| 96| 102] 108 114] 120

autocorrelation
oo | | 5] NSO O O] 192 14| 177 170 104 | 10| 1| 1m0 1| iz
-s0% [IEHONISENIEREEE ISR 195 | 180 [ 168 [ 158 150 | 143 137 131 126 122] 118 114 111 108 | 1.05 |
-70% |EERIIESIEEE TT62 150 | 140 | 132 125 ] 119 | 114 ] 1.09| 1.05 1.01] 098] 095 | 0.92 090 0.8 |
-60% |JEESIIEBIIE0E] 17 54| 140 | 130 | 121 ] 114 1.08] 103 098] 094 091 088] 0.85] 082 080 0.78 | 0.76 |
-50% [JEEBIIEEIN O3 130 | 124 | 114 [ 1.07] 101] 0.95] 091 087] 083 080 0.77] 0.75| 073 | 0.7 0.69 | 0.67 |
-a0% [JEOTIBNITTG0] 137 122 101] 102 0.96] 0.90] 0.85] 081 0.78] 0.75| 0.72 0.69| 0.67| 0.65| 0.63 061 0.60 |
-30% NS 144 124 110] 1.00] 092 086 ] 081] 0.77] 073 0.70| 0.67 | 0.65 0.63] 0.61] 059 | 0.57 055 0.54 |
-20% [EBIITIE] 131 112 1.00] 091] 084 0.78] 0.74] 0.70| 066 0.64| 0.61| 0.59 057| 0.55] 053] 0.52 050 | 0.49 |

-10% BRI 149 | 119

1.02

0.91 | 083 0.76

0.71 | 067 | 0.64] 061

0.58 | 056 | 0.54

0.52 | 050 | 0.49 | 047 | 0.46 | 045

0% B8 136 109

0.93

0.83 | 075 | 0.70

0.65 | 061 0.58 | 055

0.53 | 051 0.49| 047 | 0.46 | 044 | 0.43 | 042 0.41 |

10% 60 124 0.99

0.85

0.76 | 0.69 | 0.64

0.59 | 056 | 0.53| 050 | 0.48 | 046 | 0.45] 043 | 0.42] 040 0.39| 038 | 0.37 |

20% @] 113 090

0.78

0.60 | 0.63 | 0.58

0.54 | 051 | 048] 046 | 0.44] 042 0.41] 039 0.38] 037 0.36 | 035 | 0.34 |

30% 58] 1.03 | os2

0.70

0.63 | 057 | 0.53] 049 | 0.46 | 044 | 0.42] 040 0.38] 037 | 0.36| 034 | 0.33] 032 | 0.32] 031 |

40% [ 142] 093 | 0.74

0.64

0.57 | 051 048] 044 | 0.42| 040 0.38] 036 | 0.35] 033 | 0.32] 031 0.30] 029 | 0.20 | 0.28 |

50% | 128 0.83 | 0.67

0.57

0.51 | 046 | 0.43] 040 | 0.37] 035

0.34] 032 0.31] 030 | 0.20] 028 0.27] 026 | 0.26 | 0.25 |

60% | 114 0.74 | 059

0.51 | 045 | 0.41] 038 0.35] 033 0.32] 030 | 0.20] 028 | 0.27] 026 | 0.25] 024 | 0.23] 023 | 0.22 |

70% 100 | 0.65| 052 0.45

0.40| 036 0.33] 031 0.20| 028 0.26] 025 | 0.24] 023 | 0.23] 022 0.21] 021 ] 0.20 0.19 |

80% 086 | 0.56 | 045 0.38] 034 | 0.31] 020 0.27] 025 | 0.24] 023 | 0.22] 021 0.20] 019 0.19| 018 | 0.18 | 017 | 0.17 |

90% 0.73| 048] 038 0.33] 029 0.26| 024 | 0.23] 021 0.20] 0.19 | 0.18 | 018 | 0.17] 0.16 | 0.16 | 0.15 | 0.15

0.15

0.14 |
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9.1.3. Student assumptions and two-tailed test

Table 7: Sharpe level for 90% targeted skill using Student two-tailed test for daily periods

under various auto-correlation assumptions

50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

\ 0% 2324 1611 128 918| 791 709] 647 599] 560 58| 501 477] 457] 439 23] 409 396 | 381 373| 363] 354
\ S0% 1615 1119 784 638 552 493] 450 416] 389 367| 348 | 3.32] 318] 305 294 284 275 | 267 259 252 246
\ To% 1285 891 624 508| 439 392|358 331] 310 292 277| 264] 253] 243 234] 226 219| 212 206] 201 ] 196
\ oo |08 501 5125 VAL 5701 181507 N3 010270 21611206 | 2558 | 12R WA I0a 197 | 190 184 179 17| 169] 165 |
\ -s0% |93 ING0) [VAESS 1NSi7 |15201 N6 N2z a6 s |ieRl] 19| 18] 177 171 | 165 160| 155 LSL| L6 | 143 |
\ ~4ov: | NS NS O WSS NS NESTRNE) 200 188 | 178 | 170] 163 156 161 146 141|137 133] 129] 16 |
| -30% |ES0N IEHEN STE0) N0 NEsa IS EENIE06] 100 | 178 168 | 159 | 152 145| 140 134] 130 126] 122 119] 115| 112
| -20% |JNGGE] NG S IEGEE S M0l 155 71| 160 151 143 1.36| 1.31] 126 121| 117 113] 110 107| 104| 101 |
| -10% G0N G S PESAEI0E] 1S5 067 055 145 136 120 | 123 | 118 113 109 | 105 102] 099 096] 094 0.1 |
| ov | N IS BN S5 G ST 140 | 131 123 117 112 107] 108 099 095 092 0.90 087 0.85 | 0.83 ]
\
\
\
\
\
\
\
\
\

\ days ‘ 25

10% |3 SN EHE0) 104 168 150 | 137 127 | 118 12| 106 | 1oL | 0.97 | 093 089 | 0.86 084 ] 0.81 0.79] 0.7 | 0.75]
20% | E0E B 00052 155 | 124 114 | 107 101 096 | 091 ] 0.87] 084 081] 078 076] 073 071] 069 0.68 |
30% |EEOIEE 194 158 136 122 111 1.03| 096 0.91] 0.86] 0.82] 0.78] 075 0.73] 0.70 068 0.66 0.64] 062 0.61 |
10% |[EECIIEER T3] 141 | 122 109 099 092] 086 081] 0.77] 0.73] 0.70] 067 065 063 061 | 059 057 | 0.56 | 0.54 ]
50% |JEEIIENEINT55] 124 107 096| 0ss 081| 076 071 | 0.68] 0.65] 0.62] 059 057| 055 054] 052 050| 049 | 0.48 |
60% [ENEI 189 132 108 093 083| 076 070 | 0.66 0.62 | 0.59 | 0.56 | 0.54| 0.51] 0.50 | 048] 0.46| 0.45] 044 043 0.1
70% [EBOIITS0] 111 o091 078 070 | 0.64 059 | 0.55 0.52] 049 ] 047 ] 0.45] 043 ] 042 040] 039] 038] 037] 036 035 |
80% D831 127 o089 072| 062 056 | 051 | 0.47 | 0.44 ] 0.41 ] 0.39 ] 0.38 ] 0.36 | 0.34] 033 | 032] 031] 030] 020] 029 028

90% | 127 088 062 050 | 043 | 039 | 035 ] 0.33| 0.31] 020 | 0.27] 026 ] 0.25] 0.24] 0.23] 0.22] 0.22] 0.21] 020] 020 0.19 |
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Table 8: Sharpe level for 90% targeted skill using Student two-tailed test for monthly

periods under various auto-correlation assumptions

autocorrelation

‘61218

24

30 36 42

48 54 60 66

72 78 84

90 96 | 102 | 108

114 | 120

0% 9.92] 625] 495 422 37| 30| 313 202] 275 | 260 ] 248 237] 227] 219 211 205] 1] 193 17| 183

oo |G SN NS RS O] 13| 154 170 | 169] 168 o] 12| 1| s

139 | 136

-rov | N0 155 | 150 ] 170 161|158 10| 10 135

131 ] 126 1.22] 119

116 | 1.13]

oo | O 20| 151 67 186] 147 | 19 | 12

127 ] 121 117

113 | 1.09| 1.06 | 1.03

1.00 | 0.98 |

138 | 1.30] 123 117

112 | 1.07| 1.03

1.00 | 0.96| 0.94 ] 091

0.88 | 0.86 |

vy R 175 | 158 | 13| 12

123 ] 116 1.10] 1.05

1.00| 0.96 | 0.92

0.8 | 0.86 | 0.84] 081

0.79 | 077 |

oot ] 185 161, 143 | 129] 1

111 ] 1.05] 0.99 | 094

0.90 | 087 0.83

0.81] 078 | 0.76 | 0.73

0.71| 070 |

129 | 117 1.08

101 0.95| 0.90 | 0.86

0.82 ] 079 0.76

0.73] 071 0.69 | 0.67

0.65 | 0.63 |

118 | 1.07] 0.99

0.92] 087 0.82] 0.78

0.75 | 072 0.6

0.67 | 0.64 | 0.62] 061

0.59 | 057 |

e [l 0] 1.

1.21

1.07 | 0.98 ] 0.90

0.84] 079 | 0.75] 071

0.68 | 0.65| 0.63

0.61 | 059 | 0.57| 055

0.54 | 052

1.11

0.98 | 089 0.82

0.77] 072 | 0.68 | 065

0.62 | 0.60 | 0.57

0.55 | 054 0.52] 050 | 0.49 | 0.48 |

20% [JBEE 149 118

1.01

0.80 | 081 0.75

0.70 | 0.66 | 0.62| 0.59

0.57 | 054 0.52

0.50 | 049 | 0.47| 046 | 0.45 | 0.44 |

30% [JEIBI| 136 | 107

0.91

0.81 | 074 0.68

0.63 | 0.60 | 0.56 | 0.54

0.51 | 049 | 0.47| 046 | 0.44 | 043 | 0.42 | 041 0.40 |

40% [I9A 123 0.97

0.83

0.73 | 067 0.61

0.57 | 054 | 0.51] 049 | 0.46 | 045 | 0.43] 041 0.40] 039 | 0.38] 037 | 0.36 |

50% [ 110 087

0.74

0.66 | 0.60 | 0.55

0.51 ] 048 | 0.46| 044 | 0.42] 040 0.39| 037 0.36 | 035 | 0.34] 033 0.32 |

60% 85| 0.98 | 0.77

0.66

0.58 | 053 | 0.49| 046 | 0.43| 041 0.30| 037 0.36| 034 | 0.33] 032 0.31] 030 | 0.20| 029 |

70% | 136 | 0.86 | 0.68

0.58

0.51 | 047 0.43] 040 | 0.38| 036 | 0.34] 032 | 0.31] 030 | 0.20| 028 | 0.27] 026 | 0.26 | 0.25 |

80% | 117 0.74| 058 0.50 | 044 | 0.40| 037 0.35] 033 | 0.31] 020 | 0.28] 027 0.26| 025 | 0.24| 023 | 0.23] 022 0.22 |

90% 099 | 0.63| 049 | 0.42] 037 0.34] 031 0.20] 027 0.26 | 0.25

0.24] 023 0.22] 021 0.20] 020 0.19] 0.19 | 0.18 |
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9.2.  95% skill target

9.2.1.  Wald assumptions

Table 9: Sharpe level for 95% targeted skill using Wald two-tailed test for daily periods

under various auto-correlation assumptions

50 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

\ 0% | 2663 | 1883 1331] 1087 941 842 769 712 666 628] 595 | 568 5.44] 522] 503 | 486 | 47| 457] 44| 42| 42|
\ S0% | 1851] 1309 925| 755 654 585 534 495 463 436|414 395| 37| 363 | 350 | a38| a2r| 37| 308 300 293
\ To% | 1473 | 1042 77| 601 521 466 425 394 368 347[329] 314 | 3o1] 289 278 269 | 2.60] 253 ] 246| 2.39| 233
\ 0% | 1240| 877 620] 506 438 392 358 331 310 292] 277| 264| 253] 243] 234 226 219] 213 207] 201] 196
\ -30% | 075, | 6011557 39 151501 (181401 [ 13110012 87 11216011253 | 12407112291 | 20 21205 1.96 | 190 184] 179 174] 170 |
\ ~0% | G0 |G| 3 S 155551 181001 [ S o | || 194] 186] 179 | 173 18] 163] 158 | 154] 150 |
\ -30%% | NS SO S0 2500 [NEGS) e oaenia) 200 | 189 | 181|178 | 66| 160 | 55| 150 | 145 141 137 134
\ -20% | RGN NSNS IS 600 M NSO 190 179 | 170 | 162 | 155 149 144 139 135] 131 ] 127] 124] 120
| -10% [IICESIINESCIN S e 199 184 172 162 154] 147 140 | 135] 130 | 1.26 | 122 18| 115 112 1.09 |
| 0% (GO EEIIEE0] 197 [ 180 166 156 147 1.39| 133 1.27] 1.22] 118 114 ] 110] 1.07 | 1.04| 1.01] 0.98 |
\
\
\
\
\
\
\
\
\

\ days ‘ 25

10% [ISGEHIESSIESE ] 99 NS NG EE0] 141 133 120 120 115 | 110 | 1.06 | 1.03| 1.00 | 0.97 | 0.94| 091 0.89 |
20% [E0OIEGONEE s 180161 147 136 127 120 114 | 108 1.04] 1.00] 096] 093] 0.90 | 0.87] 0.85] 0.82| 0.80 |
30% |EAEEEEEE 157 0062 145 132 122 114 108 1.02] 0.97] 093 | 0.90 | 0.86] 0.83| 0.81] 0.78] 0.76 | 0.74| 072
10% [ESIEEEH 167 144 120 118 109 102 096 | 0.91] 0.87| 0.83| 0.80 | 077 | 075 | 0.72] 0.70| 0.68] 0.66| 065]
50% [INSGOESEN 180 147 127 114 104 096 090 085 | 081 | 077 | 0.74] 0.71] 068 ] 0.66| 0.64] 0.62] 0.60 | 0.58 | 0.57 |
0% [SEEIEEIIE6 127 110 099 090 083 078 074 070 | 067 | 0.64] 061] 059 | 057 0.55| 0.54| 0.52 | 0.51| 0.49 |
70% [EGHINISE] 131 ] 107 093 083 076 070 0.66 0.62| 059 | 056 | 054] 052] 050 | 048] 046 ] 045] 0.44] 0.43 | 042 ]
80% [BOB)] 148 105| 085 074 066 060 056 0.52] 049 | 047 ] 0.45] 043 | 0.41] 040] 038 | 0.37] 036] 035 | 0.34] 033
90% | 146| 103 073] 059 0.51] 046 ] 0.42] 0.39 | 0.36 | 034 | 033 | 031 030] 020] 028] 027 0.26] 0.25| 0.24] 0.24 | 0.23 |
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Table 10: Sharpe level for 95% targeted skill using Wald two-tailed test for monthly periods

under various auto-correlation assumptions

autocorrelation

‘61218

24

30 36 42

48 54 60 66

72 78 84

90 96 | 102 | 108

114 | 120

0% 9.65] 683] 557 483 432 3.94] 365 3a1] 322 3.05] 201 279] 268 258 249 241] 234] 228 221] 216

-su% [T S0 V3501 18120 | 2081207 25 1230 | 22261120 199 192 85| 119 174] 169 164] 160 |

o, | ) RGN N] 10 | 18| 10 172 165] 150 18] 10| 1| g

137 1.33]

oo | N 155 152 17 168 | 055 109 | 13| 13 1] 10| 1s | 122

118 | 1.15]

-ouv | G Y 156 | 172 161 | 152 100 | 17

131 1.26] 1.22

118 | 114 110 1.07

1.04 | 1.02]

o7 R 152 | 160] 154 141 130 | 129 125

118 | 113 1.09

1.05 | 1.02] 0.99 | 0.96

0.93 | 091 |

130 | 1.23] 116 | 111

1.06 | 1.02] 0.98

0.95] 092 0.89| 087

0.84 | 0382

o [N 195 167, 1| 10| 120

118 | 1.11] 1.06 | 1.01

0.96 | 093 0.80

0.86 | 083 0.81| 0.79

0.77| 075 |

e RN 175 12 13| 1] 15

1.07 | 1.01] 0.96 | 092

0.88 | 084 0.1

0.78 | 076 | 0.74| 0.72

0.70 | 0.68 |

e [ 196 10 1

124 113 1.05

0.98 | 092 088 084

0.80 | 0.77 | 0.74

0.72] 069 | 0.67| 065

0.64 | 062

1.26

113 | 1.03] 0.96

0.89 | 084 0.80 | 0.76

0.73 | 070 | 0.68

0.65 | 0.63| 0.61| 0.60

0.58 | 057 |

1.15

103 ] 094 057

0.81 ] 077 | 0.73 | 0.69

0.66 | 0.64 | 0.62

0.59 | 058 | 0.56 | 0.54

0.53 | 052

30% [ 148 121

1.05

0.94 | 085 0.79

0.74] 070 | 0.66 | 0.63

0.60 | 058 | 0.56

0.54 | 052 0.51] 049 | 0.48 | 047 |

40% |89 134 | 1.09

0.95

0.85 | 077 0.71

0.67| 063 0.60 | 057

0.55 | 052 | 0.51] 049 | 0.47 ] 046 | 0.45| 043 | 0.42 |

50% 0] 1.20| 098

0.85

0.76 | 0.69 | 0.64

0.60 | 057 | 0.54| 051 | 0.49] 047 | 0.45] 044 | 0.42] 041 0.40| 039 | 0.38 |

60% 81| 1.07| 0387

0.75

0.67 | 0.62 | 0.57

0.53 | 050 | 0.48] 045 | 0.44 ] 042 0.40| 039 | 0.38 | 037 0.36 | 035 | 0.34 |

70% | 132 0.94 | 076

0.66

0.59 | 054 | 0.50 | 047 | 0.44 | 042 0.40| 038 0.37] 035

0.34] 033 0.32] 031 0.30| 030

80% | 114 081 066

0.57

0.51 | 047 0.43] 040 | 0.38| 036 | 0.34] 033 | 0.32] 031 | 0.20] 029 0.28] 027 | 0.26 | 0.26 |

90% 097 | 0.68| 056 | 0.48] 043 | 0.30| 037 | 0.34] 032 0.31] 020 0.28] 027 0.26| 025 | 0.24| 023 | 0.23] 022 0.22 |
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9.2.2.  Student assumptions and one-tailed test

Table 11: Sharpe level for 95% targeted skill using Student one-tailed test for daily periods

under various auto-correlation assumptions

50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

\ 0% 2324 1611 128 918| 791 709] 647 599] 560 58| 501 477] 457] 439 23] 409 396 | 381 373| 363] 354
\ S0% 1615 1119 784 638 552 493] 450 416] 389 367| 348 | 3.32] 318] 305 294 284 275 | 267 259 252 246
\ To% 1285 891 624 508| 439 392|358 331] 310 292 277| 264] 253] 243 234] 226 219| 212 206] 201 ] 196
\ oo |08 501 5125 VAL 5701 181507 N3 010270 21611206 | 2558 | 12R WA I0a 197 | 190 184 179 17| 169] 165 |
\ -s0% |93 ING0) [VAESS 1NSi7 |15201 N6 N2z a6 s |ieRl] 19| 18] 177 171 | 165 160| 155 LSL| L6 | 143 |
\ ~4ov: | NS NS O WSS NS NESTRNE) 200 188 | 178 | 170] 163 156 161 146 141|137 133] 129] 16 |
| -30% |ES0N IEHEN STE0) N0 NEsa IS EENIE06] 100 | 178 168 | 159 | 152 145| 140 134] 130 126] 122 119] 115| 112
| -20% |JNGGE] NG S IEGEE S M0l 155 71| 160 151 143 1.36| 1.31] 126 121| 117 113] 110 107| 104| 101 |
| -10% G0N G S PESAEI0E] 1S5 067 055 145 136 120 | 123 | 118 113 109 | 105 102] 099 096] 094 0.1 |
| ov | N IS BN S5 G ST 140 | 131 123 117 112 107] 108 099 095 092 0.90 087 0.85 | 0.83 ]
\
\
\
\
\
\
\
\
\

\ days ‘ 25

10% |3 SN EHE0) 104 168 150 | 137 127 | 118 12| 106 | 1oL | 0.97 | 093 089 | 0.86 084 ] 0.81 0.79] 0.7 | 0.75]
20% | E0E B 00052 155 | 124 114 | 107 101 096 | 091 ] 0.87] 084 081] 078 076] 073 071] 069 0.68 |
30% |EEOIEE 194 158 136 122 111 1.03| 096 0.91] 0.86] 0.82] 0.78] 075 0.73] 0.70 068 0.66 0.64] 062 0.61 |
10% |[EECIIEER T3] 141 | 122 109 099 092] 086 081] 0.77] 0.73] 0.70] 067 065 063 061 | 059 057 | 0.56 | 0.54 ]
50% |JEEIIENEINT55] 124 107 096| 0ss 081| 076 071 | 0.68] 0.65] 0.62] 059 057| 055 054] 052 050| 049 | 0.48 |
60% [ENEI 189 132 108 093 083| 076 070 | 0.66 0.62 | 0.59 | 0.56 | 0.54| 0.51] 0.50 | 048] 0.46| 0.45] 044 043 0.1
70% [EBOIITS0] 111 o091 078 070 | 0.64 059 | 0.55 0.52] 049 ] 047 ] 0.45] 043 ] 042 040] 039] 038] 037] 036 035 |
80% D831 127 o089 072| 062 056 | 051 | 0.47 | 0.44 ] 0.41 ] 0.39 ] 0.38 ] 0.36 | 0.34] 033 | 032] 031] 030] 020] 029 028

90% | 127 088 062 050 | 043 | 039 | 035 ] 0.33| 0.31] 020 | 0.27] 026 ] 0.25] 0.24] 0.23] 0.22] 0.22] 0.21] 020] 020 0.19 |

34



Table 12: Sharpe level for 95% targeted skill using Student one-tailed test for monthly

periods under various auto-correlation assumptions

autocorrelation

‘61218

24

30 36 42

48 54 60 66

72 78 84

90 96 | 102 | 108

114 | 120

0% 9.92] 625] 495 422 37| 30| 313 202] 275 | 260 ] 248 237] 227] 219 211 205] 1] 193 17| 183

oo |G SN NS RS O] 13| 154 170 | 169] 168 o] 12| 1| s

139 | 136

-rov | N0 155 | 150 ] 170 161|158 10| 10 135

131 ] 126 1.22] 119

116 | 1.13]

oo | O 20| 151 67 186] 147 | 19 | 12

127 ] 121 117

113 | 1.09| 1.06 | 1.03

1.00 | 0.98 |

138 | 1.30] 123 117

112 | 1.07| 1.03

1.00 | 0.96| 0.94 ] 091

0.88 | 0.86 |

vy R 175 | 158 | 13| 12

123 ] 116 1.10] 1.05

1.00| 0.96 | 0.92

0.8 | 0.86 | 0.84] 081

0.79 | 077 |

oot ] 185 161, 143 | 129] 1

111 ] 1.05] 0.99 | 094

0.90 | 087 0.83

0.81] 078 | 0.76 | 0.73

0.71| 070 |

129 | 117 1.08

101 0.95| 0.90 | 0.86

0.82 ] 079 0.76

0.73] 071 0.69 | 0.67

0.65 | 0.63 |

118 | 1.07] 0.99

0.92] 087 0.82] 0.78

0.75 | 072 0.6

0.67 | 0.64 | 0.62] 061

0.59 | 057 |

e [l 0] 1.

1.21

1.07 | 0.98 ] 0.90

0.84] 079 | 0.75] 071

0.68 | 0.65| 0.63

0.61 | 059 | 0.57| 055

0.54 | 052

1.11

0.98 | 089 0.82

0.77] 072 | 0.68 | 065

0.62 | 0.60 | 0.57

0.55 | 054 0.52] 050 | 0.49 | 0.48 |

20% [JBEE 149 118

1.01

0.80 | 081 0.75

0.70 | 0.66 | 0.62| 0.59

0.57 | 054 0.52

0.50 | 049 | 0.47| 046 | 0.45 | 0.44 |

30% [JEIBI| 136 | 107

0.91

0.81 | 074 0.68

0.63 | 0.60 | 0.56 | 0.54

0.51 | 049 | 0.47| 046 | 0.44 | 043 | 0.42 | 041 0.40 |

40% [I9A 123 0.97

0.83

0.73 | 067 0.61

0.57 | 054 | 0.51] 049 | 0.46 | 045 | 0.43] 041 0.40] 039 | 0.38] 037 | 0.36 |

50% [ 110 087

0.74

0.66 | 0.60 | 0.55

0.51 ] 048 | 0.46| 044 | 0.42] 040 0.39| 037 0.36 | 035 | 0.34] 033 0.32 |

60% 85| 0.98 | 0.77

0.66

0.58 | 053 | 0.49| 046 | 0.43| 041 0.30| 037 0.36| 034 | 0.33] 032 0.31] 030 | 0.20| 029 |

70% | 136 | 0.86 | 0.68

0.58

0.51 | 047 0.43] 040 | 0.38| 036 | 0.34] 032 | 0.31] 030 | 0.20| 028 | 0.27] 026 | 0.26 | 0.25 |

80% | 117 0.74| 058 0.50 | 044 | 0.40| 037 0.35] 033 | 0.31] 020 | 0.28] 027 0.26| 025 | 0.24| 023 | 0.23] 022 0.22 |

90% 099 | 0.63| 049 | 0.42] 037 0.34] 031 0.20] 027 0.26 | 0.25

0.24] 023 0.22] 021 0.20] 020 0.19] 0.19 | 0.18 |
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9.2.3.  Student assumptions and two-tailed test

Table 13: Sharpe level for 95% targeted skill using Student two-tailed test for daily periods

under various auto-correlation assumptions

50 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation

\ 0% | 2804 1931 1348] 1096 947 846 772 714 668 629] 597] 569 5.45] 523 504 | 487 47| 457 ] 444 ] 433] 422
\ S0% | 1949 1342 937| 762 658 588 536 496 464 437[ 415] 395| 379 364 350 | 338 | 328 318 309 301| 293
\ T0% | 1551 ] 1068 746] 606 524 468 427 395 369 343(330] 315 31| 289] 279 269 | 261] 253] 246 2.39| 233
\ -60% | 1306] 899 628| 510 441 394 350 333 311 293 27| 265 254 24| 235 227] 220| 233] 207] 201] 196
\ ->0% | 3 |0 | 552 (781420 322 88 7025 | 200 |0 W20 1.97 | 190 185 ] 179 1.75] 170 |
\ 0% | 9900 | G188 A0T] 173190 8187 1801 275021542038 204 |\ 2E e8| 1.94] 16| 180 | 173 168] 163] 158 | 154] 150
\ -30% | NSE0RN] G0 NS00 NSO NS00 M ST Ie0)| 190 | 181 | 173 | 166 | 160 | 55| 150 | 145 141 138 134
\ ~20% | G S S5 ) N s WM 191 180 | L w63 | 6] 10| 144 139 15| 131 ] 127] 124] 121
| -10% [IESAESNEE S I 0] 199 184 172 163 154| 147 141| 135] 130 ] 1.26 | 1.22| 18| 115 112 1.09 |
| 0% [NCESISIEEEEGIEET 105 [ 180 167 156 147 1.39| 133 1.27] 1.22] 118 114 | 1.10] 1.07 | 104 ] 1.01] 0.99 |
| 10% [ISSEN SIS 0] 07 NG EsH 141 133 120 120 115 | 111 ] 107 | 1.03| 1.00 | 0.97 | 0.94| 091 0.89 |
\
\
\
\
\
\
\
\

\ days ‘ 25

20% [EESIEGONEEIE00) 8162|147 136 128 120 | 114 | 109 1.04] 1.00] 096 ] 093] 0.90| 0.87] 0.85] 0.83 | 0.80 |
30% [ESHEEIEEI IS 63 145 133 123 115 108 | 102 095 | 094] 090| 087| 084 081] 0.79] 0.76 | 0.74 | 0.72 ]
40% [EEONESCIEE 168 145 130 118 109 102 096 | 0.91] 0.87 | 0.83| 0.80 | 0.77 | 075 | 0.72] 0.70| 0.68] 0.66| 065]
50% (RGN 182)| 148 | 128 114 104 097 090 085 081 ] 0.77] 074 | 0.71] 0.68| 0.66 | 0.64| 0.62] 0.60 | 0.59 | 057 |
60% [SESIEEEN IS 120 111 099 091 084 078 074 070 | 067 | 0.64] 061] 059 | 057 0.55| 0.54] 0.52 | 0.51| 0.49 |
70% [JIENEE] 191 133 | 108 093 084 076 070 0.66 0.62| 059 | 056 | 054] 052] 050 | 048] 047 ] 045] 0.44] 0.43 | 042 ]
80% [BEOII52] 106| o086 074 067 061 056 0.52] 049 | 0.47] 0.45] 043 | 0.41] 040] 038 | 0.37] 036] 035 | 0.34] 033
90% [B3| 106 074] 060 0.52] 046 0.42] 039 | 0.36 | 034 | 033 | 031 030] 020] 028] 027 0.26| 0.25| 0.24] 0.24 | 0.23 |
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Table 14: Sharpe level for 95% targeted skill using Student two-tailed test for monthly

periods under various auto-correlation assumptions

autocorrelation

‘ 6| 12| 18| 24| 30

36 42 48 54 60 66

72 78 84 90 96 | 102

108

114 | 120

0% 1266 ] 767] 600] 509 450 408 | 376 | 350 | 320 ] 32| 207 28] 272] 262] 253] 244] 237 230 224 218

-9 |OTHOT] 51607 1] 13171 131351003103 | 217 21601 24512320 WOt 22| 19| 183| 182 176 171 16| 162

1.42

138 | 1.35 |

oo | IO 17| 170 16| 158 151 15| 10| 130 | 1| 127

1.23

120 | 1.16 |

-oov: | OGN NS 12| 17| 165 | 155 ] 107 10

134 128 124 119 115 112

1.09

1.06 | 1.03 |

oo ] 190, 172 | 150 105 | 19| 132 | 12

120 | 115 | 111 107 | 1.03] 1.00

0.97

0.95 | 0.92]

oo IR 194 172 i) o3| 15| 12| 100] 100

108 | 1.04| 1.00| 0.96 | 0.93] 090

0.88

0.85 | 0.83]

-20% [EESIIEGEIIEGA 176 [ 156° 141 | 130 121 ] 114 108 1.03

0.98 ] 0.94] 091 | 0.87] 085 0.82

0.80

0.77 | 0.75 |

129 | 118 | 110 104 098 093

0.8 | 0.86] 082 0.80 | 0.77] 0.75

0.72

0.70 | 0.69 |

117 | 108 | 101 0.95| 089 | 085

081 ] 0.78] 075 | 0.73] 0.70] 0.68

0.66

0.64 | 0.63]

107 | 098] 092 086| 082 0.78

0.74 | 0.71| 0.69 | 0.66 | 0.64| 0.2

0.60

0.59 | 0.57 |

20% B3 183 143 122 107

0.97 | 0.90| 084 0.79] 0.74] 071

0.68 | 0.65| 0.62 | 0.60 | 058 0.57

0.55

0.53 | 0.52]

30% BRG] 130] 110 o098

0.88 | 0.81] 0.76 | 0.71| 0.68 | 0.64

0.61 | 059 | 057 | 0.55| 053] 0.51] 050 | 049 | 0.47 |

40% [EEEIITE0] 118 | 100 0.8

0.80 | 0.74 | 0.69 | 0.65| 0.61| 058

0.56 | 0.53 | 051 | 050 | 0.48 | 0.46 | 0.45 | 0.44 | 0.43

50% BN 135 | 105] 090 0.79

0.72] 0.66] 0.62| 0.58| 0.55] 052 ] 0.50 | 048 | 0.46 | 0.44| 043 | 0.42 | 040 039 | 0.38 |

60% A0S 120| 094] 080 0.70

0.64 | 059 | 055 | 0.51] 049] 0.46 | 0.44| 043 | 0.41] 0.39| 038 | 0.37| 0.36] 035 | 0.34 |

70% |07 105 | 082 | 070 062

0.56 | 052 | 0.48 | 0.45| 0.43| 0.41| 039 | 037] 036] 035] 034] 032 032 031 0.30 |

80% | 150 | 0.91| 0.71] 0.60

0.53 | 048] 0.44| 0.41] 039] 037 0.35] 034 | 0.32] 0.31] 030 | 0.20| 0.28| 027 | 0.26 | 0.26 |

90% | 127 0.77] 0.60| 051 ] 045] 041 0.38] 035] 033 | 0.31] 030 | 028 ] 0.27] 026 | 0.25 | 0.24] 024 | 0.23 | 0.22] 022

37



9.3.  Sharpe ratio significance level

9.3.1.  Wald assumptions

Table 15: Sharpe for various confidence levels and number of periods for daily periods (with

zero auto-correlation) using Wald test

\ days 25 50 | 100 | 122 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

skill percentage

| 80% (IO ISR TS66)] 144 | 120 1a7] 109 102] 096 091] 087 083] 080 077] 074 072] 070 ] 0.68] 0.66 | 0.64]
Yo NN O U N N O O I (S O O O O A B
| 5% | s7 62 145 132 122 114 108 102] 097 093] 090 086] 083 081] 078] 076 ] 074 ] 072]
Y N O U A N O O I (O (O O A B
| 90% 5SS ESGENE) 85 G [s0] 140 131] 123 1a7] 111 107| 1020 099 095 092] 090 ] 07| 085 ] 0.83]
| 91% | SIS o0 0 [0EE) 141 135 127 120 135 110] 106 1.02] 098 0.95] 0.92] 0.90] 087 0385
| 929 |[IEECI RS 157 i 0160 149 139 131 124 119 113] 109 1.05] 101 098] 0.95] 093] 0.90| 058 ]
| 93% (SIS GOSN 152 [0 s 144 136 120] 123 147 113 109| 105 1.02] 099 ] 0.96] 093] 0.91]
| 949 |G IO 180 | 172 160] 140 141 134 127 122] 117 113] 109 106] 1.02] 1.00] 097 ] 0.91]
| 957 |60 IS E 0] 197 | 180 166] 156 147 139 133 127| 122 118] 114 110| 1.07] 104] 101] 098]
| 967 |52 IGTNEECI IS Ss e oIS BIE06) iss| 174 163 ] 154 146 139 133] 128 123] 119 115] 112] 1.09] 1.06] 1.03]
| 97% (G0 ST S EE 199 | 184 172|162 154] 147 141 135 130 126 122] 118] 115] 112 1.09]
| osy: | NSRSl N R NSNS SE] 97| 185 | i w65 [ (15T 151] 145 10| 135 a] 17| 123 120] 107
| 9% -__ 149 145] 140 136 13| 129
| (23 R R | | [ S O O B
| 991% -__ EAREIRE IR RN
| 99.27, BN GG N S S e NS 195 188 180 72| 165 150|154 149 144] 140 197 133
| 0.7 | S5O0 G052 S 03501 0 7 | | 230 o2 191 | 183 15| 168 162 156 151 147] 143] 10| 135
| 9947, | ST G 805 561 087 | 25 | 3B IS8 195 | 186 18| 1 165] 159 isa] 1a0] 15| vaz| 1]
| 99.5% TN G S0 G| 03 6] 51| o WS |3 Woaiaio] 199 | 190 12| 15 168|163 1ss| 1a| 14| was| 1|
| 9967 [0 GG A | a7 | 398|206 | oS Tais R0H] 195 ust| 1o 17| 6T 162 157] 152] 1as| 1]
| 99.75% |03 (GGG A AT A5 | 588 | 208 | 2 | 253 (26 [ 2 AN TA00 12| 185 17| 172 67| 162] 157] 133] 149]
| 99.8% |08 G 9T AT | A 0| TS| 0| 28| 262 o5 {281 2301 0000|192 185] 119 13 168] ved] 159 15|
| 99.9% -__
| 25 N N | | |
| 99.91% -__
ooy |G | | S i B0REOn| 191 15| 1| 177] 173 | s
| oo 0 0 56 0 A O RG] 150 10| 155 170 175 10|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
\

.02 ] O | 5 | 29 2 25 | B e 100 15| 157 | 12| a7 | 17|
| ovionv |08 NTST58 | 51001 L5 | 818050 55 76 | 800 BT 961806 | BB 00 |88 195 | 190 184 179 | 175 |
| oo | TS NR5562) 510014501 | 871555 24 1001 [ 28 | 520 201290 | BE0 N B [1B08) 199 | 193 157 12| 17 |
C o wori| s s sna] 50 a69| 406] 3] sa1] sor 2s7| 2m 257|245 23] 225 217|200 208] 197 1on | x| v |
C oowi| st 83 590] 5% 4se| 17| am| sa1] 316 295| a8 2e4] 252 241] 23 223] 216 209] 202] 197 92| 17|
C omoni| 1235 sm 6a8] 559 504| 437] 91| a57] 330 s09| 291 276] 268 252) 242 23| 226 218] 212 20| 200| 195 |

ol 1]
]
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Table 16: Sharpe for various confidence levels and number of periods for monthly periods

(with zero auto-correlation) using Wald test

\ months
skill percentage

80% [[ISI| 128] 105 091 081 074 069] 0.64| 060] 057 055 ] 052] 050 | 048] 0.47 | 045 | 0.44] 043 | 042 041 |

85% B 144| 118 102 091 083 0.77] 0.72] 0.68| 0.64| 061 | 059 | 056 054 053 0.51] 049 | 0.48 | 0.47 | 0.6 |

T I A A
90% [IBEEIIT6A] 134 116 104 095 0ss| 082 078] 074 070 ] 067] 065 062 060 058 056] 0.55| 053] 0.52
91% [IBMOITT0] 138 120 107 098 091] 0.85| 080] 0.76| 0.72] 0.69] 0.66 064 062 060 058] 0.57| 055 | 0.54
92% MBI 143 124 111 101 094] 088 083] 078 075 ] 0.71] 0.69 066 064 062 060] 0.8 057 0.55 |
93% [EBGIINISE| 148 128 115 105 097] 091] 085| 081 | 077 | 074 | 071 068 066 064 062 0.60| 059 | 057 |
94% [JBGNNTSS|IEA] 133 119 109 1.01] 094 089 ] 084 080] 0.77] 0.74 071 069 066 0.65] 0.63| 0.61] 0.59 |
95% [N 19611601 130 124 113 1.05] 098] 092 088 084] 080] 077 074 072 069 067] 0.65| 064 0.62 ]
96% [JEEONIBIEN 1681 145 130 119 10| 103 097] 092 088 ] 084] 081 078 075 073 070] 0.68| 067 0.65 |

|

|

|

|

|

|

|

|

|

|

|

\ 97% ISR 7058 137 125 1.16] 1.09| 102] 097 093] 089] 085 082 079 077 074] 0.72| 070 | 0.69 |
\ 98% [JEESIIEEE TS0 164 147 134 124] 116] 110 | 104 099 | 095| 091 088 085 082 080| 0.78| 0.75 | 0.74 |
| 90% |EHIESSIIEEG) 182063 149 138] 120 121] 115 110] 1.05] 101 097 094 091 088] 0.86| 084 081 |
TS AN NN AU N N NN (U AU N U (U N N M N N
\ 99.1% [JSGONNEGIIENE] 185165 @51 140 | 131] 123 1a7] 111] 107 | 102 099 095 092 090 087] 0.85| 083 |
\ 99.2% [ISHEIIEGEIIENE 18868058 142 | 133 ] 125 119 ] 113] 108 | 104 100 097 094 091 088 ] 0.86| 0.84 ]
\ 99.3% |JEETIEROIIEE0] 9T F66] 144 | 135 ] 127 121 ] 115] 110 | 106 102 098 095 093] 090] 0.87| 085 |
\ 99.4% |EEOIIEREIIEEN o0 A0 147 | 137] 130] 123 ] 117] 112] 108 104 100 097 094] 0.92] 0.89 | 0.7 |
\ 99.5% |JETIESIIIE0) 980 I8 16a) 0] 140 | 132 126] 120] 115 | 110 106 102 099 096 | 094] 0.91| 089 |
\ 99.6% [J0HIEESIISEEIIET] 1820 0660 (54 144 136 120] 123] 118 | 113 109 105 102 099 096 ] 0.93| 091 |
\ 99.7% [JEBSONIESTISMEIIBNG] 188 171 [159] 148 ] 140 133 ] 127] 121| 116 112 108 105 1.02| 099 ] 0.96| 094 |
\ 99.8% [JISTISONISEENIRNG] 195 178 [ 1.65| 155] 146 138 ] 132] 1.26| 121 117 113 109 1.06| 103 ] 1.00| 0.98 |
\ 99.9% (SN ISEONIEGOEEIE08) 190 | 176 165] 155] 147| 140] 1.34] 120 124 120 116 113] 110] 107 | 1.04 |
e
\ 99.91% |[Ji0)ISEa)IEFSEEISN0] 192 177 ] 166] 157 148] 142 136] 130 125 121 117 114 111] 108 1.05]
\ 99.92% |[EA|SESIIEFISETSE] 194 179] 168] 158 150| 143 137] 132 127 122 119 115] 112] 1.09| 1.06]
|

|

|

|

|

|

\

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 | 102 | 108 | 114 | 120

99.93% OIS EON IS MOIS 196 181] 1.69] 160] 152] 145 138] 133 128 124 120 116] 1.13] 110 107]
99.94% [JESSIISEIIEEONSEEINENT 198 | 183 ] 172] 162 153 146 | 140 135 130 125 121 18| 114 111 109
99.95% |02 SVE ESINENGIS S0 180 | 174| 164] 156] 148 | 142 137 132 127 123 119] 116] 113 110]
99.96% [0S0 IEEINNSE0NISSINEH 180 | 177 | 167] 158] 151 145] 139 134 120 125 121] 118] 115 112]
99.97% |[EHT|ISGoN RSN ECISEONe0] 193 | 181 170 | 162] 154 148] 142 137 132 128 124 121] 117 114]
99.98% |JER6IIS2 S0INSGENSEEIENE] 199 | 186] 175 | 166] 159 | 152] 146 141 136 131 128] 124] 121 18]
NI N R R R e R e
99.901% |IEEAN|NSGN R0 NSNS INEE6) WBi0)| 196 | 185 | 175 | 167 | 160] 154 148 143 138 134] 131] 127] 124]
99.992% |[EESI|NS0M NS Ea NSNS NONNEEs) WA 197 | 186 | 176 | 168 | 161] 155 149 144 139 135] 131] 128] 125]
oo v SN IO 57| 157 17 0| 160 958 8] 1ss o] 1| 1] 1o
oo sy, S ONONES IOERNEONBUR] 101 | 152 75| 167 561 56 061 voo| 12| 1os| 1o
o v G BN Es| IEGNEEIB 8] 195 | 15| 150 | 173 107 161 1w te| 17| 1 ol
I O e e I e O U U D O
9.1 |G N S A STNa56) NS NOO0O 190 | 10| 1s1] 174 168 162 157 1s2| vds| v 140
ss-o9025¢ | RSO NN eRas) OO NOPSO) 200 | 10| 182] 175 169 163 158 153] 19| 14| 141 |
o9-09935 | 0] OO OS] 12 | 183] 176 170 164 15 L54] vso| 146 142
0999945 | I 13 | 85| 178 171 165 160 155] 161| 147 143
2000955 () I o5 | 156 | 170 1738 17 161 1s7] 1s2] 1a5) 144
os-906%. | G2 TN ST oM o2 Na166) WG RPNl 107 | 15| 11 174 168 163 18| 14| 150 16|
ss-907. | ST T SN SONN S RsT0) NSO RO 1% | 11| 183 177 171 165 160] 156] 152 148 |
ss-o90x5¢ RO O AU RO RO EGaa 14| 16 180 174 168 163] 18| 154 150]
os-0990% | I RN >0 | 192 185 179 173 168] 163] 150] 155
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9.3.2.  Student assumptions and one-tailed test

Table 17: Sharpe for various confidence level and number of periods for daily periods (with

zero auto-correlation) using Student one-tailed test

\ days
skill percentage

80% [IEMBITIOT 134] 121 109] 095 085] 077 072 067] 0.63] 060] 057 055| 052 0.51] 049 ] 047| 046 ] 045] 043 ] 0.42]

3 A O A A
85% |JEEGHIIEEENNT65] 150 135] 117 104 095 oss| 082 078 074 070 067| 0.65 062] 060 058| 056 055] 053 052

S T Y O N B B B
90% (SIS0 SE6T] 144 120 118 109 102] 0.96] 091] 087 083] 080 077] 074 072] 070 068] 066 0.64]
919 | EENIEOEIE o0 s 135 123 114 107 100] 095 091 087|084 081] 078 075] 073 071] 069 067
929 | G0N IEEONEEEIE0al s 58] 11| 120 119 112 105] 100 095 091] 088 084] 082 079| 077 074] 072 071]
93% (SN IESTEEOE 192 1i66] 149 | 136 126 147] 111] 105] 100 096 | 092 089 086 083 080 078] 076 0.74]
949 | NS EEEEE 07 57| 143 132 124 a7 111 105 | 101] 097 093] 090 087| 085 082] 080 078
95% | EEEENEl 15560 051 10| 131 123 117 112 [ 107] 103 099] 095 0.92] 090 087] 085 083]
967 |[IEEIECIESIIESEEE 1550 [0i61 140 130 131 125 119 | 14| 109 105] 102 098] 095 093] 090 038
979 | oS EEeIIENE] 190 | 173 160| 150 | 141] 134 128 122] 117 113] 109 106] 103 1.00] 097 095]
987 |[GE0N IS0l IS os s oS EEea]| 189 175 164 154] 146 139 133] 128 123] 119 115] 112 109] 106 1.03]
v | G 155|155 [ 475 066 058 050 155 10| 136 10| 127 1m| 120 o

T T T O A R
o2 | A OO 2 51 72 068 457 [ 080 105 10 35| 13 15| 124 11|
oo [ RN B 1% | 15| 175 167 [ 100 058 1| 161 v | 130 0| 1z oi]
o | SO RO 15 64 75 467 [ 60455 150 15| 141 17| 10 10|
. [ P P B O] 1% | 157 17| 1 105|160 13| 10 L] 1w in]
o 0S50 S N 0 0] 15 15| 150 174 160 104] 100 150]

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| oo |00 50| | e | e e ] 105 1| 12 10| 1 1| Lo Lo
EEY T U e T T R e R TR
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

25 50 | 100 | 122 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

.| 052 0 | ok 22 ] 2 A 23 [ 2 208 >0 12| 10 1| 1 0| 105 1o
o | 020 | 020 50 v 0 | B 1 | 15 152 17 12| v 1 |
o4, 0D |0 | 0 ] [ | (B ) 15| o1 19| 10 10| 1m0 1o |
oot | | 800 | |0 | 2] 28 20| 28 236 20 BB] 105 10| 15 15| 1m0 1w |
oo 5 || S 0 1 0 B B B Ee| 200 10| s 1| a7 17|
.| 0|0 0 2 e ) 200 | 191 18| w0 1 |
oo [ w9r| 900 019|551 avi| 425 5] aan_sw0] 28] 23| 200|230 25| 2w 224] 2wr 20| 2w ron| v |

| ovoows[ 1455] 938 o36] 57 sa2] 440 a9 ] 357 a30] 308] 290] 215] 262 2o1] 241 202] 234 27] 210 204] 19 Lo
| ovoor [ 15a2] 986 o66] 598 535] 40 410] 373 a45] 322] 003] 27] a4 2e2] 22 242] 234 220] 230 23] 208 202
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Table 18: Sharpe for various confidence level and number of periods for monthly periods

(with zero auto-correlation) using Student one-tailed test

\ months
skill percentage

80% | 130 088] 070 061 054| 049 | 0.45] 042 | 040 038] 0.36] 035 | 033 ] 032 031 030 | 020 0.28] 027 | 027 |

85% [I63] 100 | 087 075 067 061 ] 056] 0.52| 049 | 0.47] 0.45] 043 | 0.41] 039 | 038 | 037 036 | 035] 034 033 |

Y A O A
90% [JIBE] 136 | 109 093] 083| 075] 070| 0.65 061 | 058 055] 053 051] 0.49| 047 | 046 | 044 0.43] 042 | 041 |
91% [JBBEl 143] 114 098] 087 079] 0.73] 0.68 064 | 061 058] 055 053] 051| 049 | 048] 046 | 0.45] 0.44 | 043 |
92% [EEEINTSL] 120 103 091 083] 076] 071 067| 064 061] 058 056 ] 054] 052 050 | 049 | 0.47] 0.46 | 045 |
93% [EMEINT50] 126 1.08| 096 | 087] 080] 075 071| 067 064] 061 058 ] 056| 054 053 | 051 | 050] 0.48 | 047 |
94% [EBBEINT60] 1314 114 101 092 0s85] 079 074| 071 067] 064 062] 059| 057 055| 054 052] 051 050 |
95% [EREINTS0] 142 121 1.07| 098] 0.90] 084 079| 075 071] 0.68 065] 063] 0.61 059 | 057 055] 054 052 |
96% [IIEEEINT98 0520 130 | 115 104] 0.96] 089 084| 080 076] 0.73 070] 0.67| 0.65 063 | 061 059] 0.57 056 |
97% [JENBIBHONT65] 140 | 124 112 1.03] 096 091 | 086 082] 0.78 075] 072| 070 067| 065 0.63] 0.62 060 |

\

|

\

|

\

|

\

|

\

|

\

|

\ 987 |ESONNSIEEN 18 A 136 | 123 ] 113] 106 099 | 091 089] 085 082] 079| 076 074 | 071 0.69] 0.67 066 |
\ 997 [ECIISEENIBNO] |56 141 ] 129] 120 13| 107 1.02] 097 093] 090| 087 084 081 079] 0.77 075 |
Y U CUN N EU N CO A U N EUR A AU A (R A N M A
\ 99.1% |JESONISHEIIER 1801150 143 132 123 115] 1.09 103 099 095] 091 088 085] 082 080| 078 076
\ 99.2% [ENSIIESIIENSN TS0|0062] 146 | 134 125 117] 111 105 100 097] 093] 090 087] 084 082 079 077
\ 99.3% |[IEESIIEENIBEA) S8 Ni65)| 149 137 128 120] 113 1.08| 103 0.99] 095 092 089] 086 083 | 081 079
\ 99.4% |[EEENONIEEGN 105 0 00E3 141 | 131 123] 116 110| 105 | 101] 097 | 094 091] 088 085 083 081]
\ 99.5% |JIERONISMIEEE 190 757 144 134 126] 119 113 | 108 1.04] 1.00| 096 093] 0.90 087 085 083]
\ 99.6% [COSIIEESNISNEIIE0R] 180062 149 139 130] 123 17| 111 107] 1.03| 099 096] 093 090 088 085 |
\ 99.7% |JICHGHNSESN NG5S 69|55 144 135] 127 121 116 111] 107 103 099] 096 093] 091 088
\ 99.8% [ TAINNGOINNSEINEEG] 198 | 178 [ 163 | 151 142] 134 127| 121 116] 112 108 104] 101 098] 095 093]
\ 99.9% |JISEaNNI0oNNEGSINBHGINENEY 193 | 1.76| 164 153] 145 137 131 125] 121 116 112] 109 1.06| 103 1.00]
T O CUR N O N CO AN U A U A IO AU U AU N N S N
\ 99.91% |[ISESNNEO0NS0ENBHONIENT| 195 | 178 ] 165 155 146 139| 132 127 122] 118 114| 110 107] 104 101 |
\ 99.92% |JISTONNAICINS0INEEAIEE0) 198 | 181] 168 157| 148 140| 134 128 123] 119 115| 111 108] 105 102
\ 99.93% |[DIESHETINEEAEEIEG0) 153 ] 170 159 150 142] 136 130| 125] 120 1.16] 113 109] 106 1.03 |
|

\

|

\

|

\

|

\

|

\

|

\

|

\

|

\

\

|

\

|

\

|

\

\

|

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 | 102 | 108 | 114 | 120

99.94% [l EEAE0R] 186 | 172 61| 152 144| 138 132 127] 122 118 114 111] 108 105 |
99.95% [T ISENSGEEEIEoE 150 | 175 164|155 147] 140 134 120] 124 120] 116 113] 110 107 |
99.96% [JOSONESaIS e aEEl 194] 179 168 | 158 150 | 143 137 132] 127 122 119 115] 112 109 |
99.97% |JEOESINGI eSS SIBEE] 199 | 184 172|162 154] 147 140 135] 130 126] 122 118] 115 112
99.98% [JEISINS00NNSESIEOSIEERISEeNNEe] 191 178 | 168 150 | 152] 145 139] 134 130 126 122] 118 115 |
99.99% |JESGONNENE NS ESINER EGoN oS EEa] 188 | 177 168 | 160 | 153 147 142 137] 132 128] 125 121 |
LR A AN A U S U A U A O AU A N U AN S N O N
99.991% |JISO0NNEEA|NSEoNNSEN NS 0] 190 | 179 169 | 161 154] 148 143 138] 133 120 126 122]
99-002% |EENNGGON NSOl NSNS 192 | 180 LT[ 163 (L6 150 | 144 139 185 130] 127 123
999937 | ETANNS0NNS00NNSo0 N NeAT NP 194 | 185 173 | 64| WST| W5L] 145 140 136 12| 128 124
99-004% |SESNNG0N NGO No SISO NPBANBNO] 196 | 184 L5 | 166|150 83| 14t 142 1ar 133 129 126
999957 | TN 00N o N2 WO SSNNPBONSNE] 198 | 187 177 | 68| 6L| 55| 149 14 139 15| 1s1 107]
99-006% |GEENNG O8N NIl NS 0NNeI NSNS NOMIE03 190 180 | 7163 | TAT| LI 146 | 141 137] 133 129
999077 | TGN 08| NEEN)N20T | NS NSBONSBONSG] 195 183 | 174 | 67| 160] 154] 149 | 141 19| 135 132
99-008% |EOOONNGGT NSl N OGN NoN NSNS BTN 199 188 | 179 | L7l| 164|158 18| 14t 143 139 135 |
999907 | STODNNTAI0N| TG |20 NS ST BRNeTE B 07 196 | 187 17| 1] 165 159|150 19| 144 1]
O A O O I O e e e
o | SO 5 6N 6 O BN 151 150 | 17| 11 1] 160 19| 150 o
o S S S BB 17 155 | 150] 1 17| 11 10] 132 1|
o7, SO TS 0 SO RS RBENB O] 20 11| 12| 170 10| 16t 10| 1 1]

41



9.3.3.  Student assumptions and two-tailed test

Table 19: Sharpe for various confidence level and number of periods for daily periods (with

zero auto-correlation) using Student two-tailed test

\ days
skill percentage

| s0% (SIS0 S67] 144 120 118 109 102] 0.96] 091 ] 087 083 ] 080 077] 074 072] 070 068] 066 0.64]
Yo NN N S N O SO I (S (O O A B
| 5% [N EOEE s 6] 145 132 122 114 108] 102] 098 093] 090 086] 084 081] 078 076] 074 072]
T A N S S O N A B
| 90% (SIS 85 66 51 140 131 ] 123] 1a7] 112 [ 107| 103 099 095 092] 090 087] 085 053]
| 919 |[IEEHIEEEEEEEIEE 151 [0086) 144 135 | 127| 121 135 [ 110 106 102] 098 0.95] 092 090] 087 0385]
| 929 | IS OIS AEEE) 19570 1161 149 139 131 125 119 | 114] 109 105] 102 098] 095 093] 090 038
| 93% [IIEEN IS EEa 183 |67 54 144 136] 120] 123 18| 113 109] 105 1.02] 099 0.96] 093 0.91]
| 94% |EETSEE oS EEIIsNE] 190 | 173 160| 150 | 141 134 128 122] 117 113] 109 106] 103 100] 097 095]
| 95% |[GEaN TSNS SEe eIl 198 | 180 167 156 147| 139 133 127| 122 118] 114 110| 107 104] 101 099
| 969 |[EESN SOOI 180 175 164 154] 146 139 133] 128 123] 119 115] 112 1.09] 106 1.03]
| 979 |l a0l eSS 200 185 | 173 | 163 185 147 141] 135 130] 126 122] 118 115] 112 1.09]
| o8y || ONS I NSO BN GE IS 198 | 185 | 175 | w66 [ 158] 151] 145 140 135 13| 127 128 120 147
| 99 (NS |G| G S N e G WSO 194 | 184 ] 175 167] 161 155 150 145] 141 137 13 10
(I Yo N (N U O S S O (N O U (U I Y O (N Y N A A
| 99.1%, | O NG | NP o8N] 1.6 | 186 | | 0| 163 57| 152 a7 13 19| 185 13|
| 99.27, | TSN NG SO0 S S S T S WMl 199 | 189 180 72| 166 160|154 149 145 141|137 13
| 9.5 | 086 | G380 ST A s h| 061 B [ 20N B[ TR08] 192 | 183 75| 163 62| 167 52| 147 1a3] 139 136]
| 9947, | O GA5 ) VG | 03 6| W82 oS | 25 o (o0 ia0m] 196 | 187 19| 172 165] 160 15| 130 1] vaz 1]
| 99.5% | 0SNG GO 56 | T 601] W30 0 280 250 B0 oA aii| 360 191 1s3| 15 169] 163 18| 1a 149] 145 14|
| 9967 A0 T678 68 | 22 370 | (32 202 | 266 26 280 (2T | 1205 196 1s7| 180 17| 167 162] 157 153] 1490 145]
| 99.75 | US| ROL S| T35 0T | ST 00 | 2 25u | asT [ 2 [ a0z] 193] 185 179|173 LoT| 162 157] 153 119]
| 9.8 | 73815 A S R | 5520 | 286 o G ok 233 | 5T B0Na07| 193 1.86] 180 174 169 164] 160 156
| .07 IS0 76758 | i85 A5 | 1375 | 8051 380 263 [ 28 | 285 oo oA [R06] 198 | 191 185 180 175] 170 166 ]
| 99.919% |03 |04 1543 | 80T 50 | 8781 887 07 284|266 | 2501 357|226 (2161208 T00] 103 187] 181 176 172 167
| 99.929 |07 |8 021540 | 94| 583 AT | 300 o | 268 |25y 1350|258 (28|02 195 189] 183 178|171 169
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
\

25 50 | 100 | 122 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

o, |28 250 0| s 20 2] s 2 | 2 (22 mw] o7 o1 | 1 0| Am om |
o | | O 2502 | ] 20 15 18 12| arv im |
oot || s o | 5 aoi| s0r o] 9% s8] 2] eee| 2w | 2 2] 2 a0 |20 1o 1w 1| w0 7|
oot | 08| 850589 20 | ok 0 | 35 0] 2] o 2w | 2 2 93 w2 20| 191 15| w0 1|
wori | 1| 87 50| 55 s 413 s0s] 3 a10] 200] 27| 28] 246 20| 2 28] 20 204] 1w 2| 17 1]
s | 91| 900 013|531 ane| a2 50| aas a10] 20s] 231 | 200| 230 23] 2 224] 2ar 20| 20 1| v |
oo [ ams| os1 om| 5 s1s| a0 s0r| s6r sse] a2 20| 27| 205 20| 2w 20| 227 210] 213 207 200 |

| ovoowi[ 15a2] 986 o60] 598 535] 460 410] 373 aa5] 322 003] 27] a4 22| 252 242] 234 226] 230 23] 208 202
| ovoor [ 103s] 1033 695] 623 o[ 4s0 427] 388 059] 335] a16] 209] 255 213] 262 252] 243 230] 235 222] 216 210
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Table 20: Sharpe for various confidence level and number of periods for monthly periods

(with zero auto-correlation) using Student two-tailed test

\ months 6 12 18 24 30 36 42 48 54 60 66

skill percentage

72 78 84 90 96 | 102 | 108 | 114 | 120

s0% [IIBE 136 | 109 093] 083| 075] 070| 0.65 061 | 058 055] 053 051] 049 | 047 | 046 | 044 0.43] 042 | 041 |

85% [EMEINT58] 123 105 094] 085] 078] 073 069 | 065 062] 059 057] 055] 053 051 | 050 | 048] 0.47 | 0.46 |

S Y O A
90% [EBEEINTS0] 142 121 107| 098] 0.90] 084 079| 075 071] 068 065] 063] 0.61 059 | 057 055] 054 052 |
91% [EBENTS6] 147 125 111 101] 093] 087 081] 077 073] 070 067] 065] 063 061] 059 057] 0.55 054 |
929 [IIEEEINT98 0580 130 | 115 104] 0.96] 089 084 | 080 076] 0.73 070 ] 0.67| 0.65 063 | 061 059] 0.57 056 |
93% [JIEBSIIBIOIT58] 134 119 108 ] 0.99] 093 087| 083 079] 075 072] 069| 0.67 065| 063 061] 0.59 058 |
94% [JIERBIBHONNT65] 140 | 124 112 103] 096 091 | 086 082] 078 075] 072| 070 067| 065 0.63] 0.62 060 |
95% [EGIBBONT7] 146 120 117] 1.08] 101 095| 089 085] 081 078] 075| 073 0.70| 068 0.66] 0.64 063 |

\

|

\

|

\

|

\

|

\

|

\ 96% |IESONNSIEEN T8 A 136 | 123 ] 113] 106 099 | 094 089] 085 082] 079| 076 074 | 071 0.69] 0.67 066 |
\ 97% [IEESIBNON 0564 144 131] 120] 112 105| 099 095] 090 087] 083] 081 078|075 073] 0.71 069 |
\ 987 |ECIISNEIIBNO] | 56)| 141 | 120] 120 113 107 1.02] 097 093] 090 | 087 084 081 079] 077 075 |
\ 99% EEONISEINIEER 99|57 144 134 126 119 113] 108 104] 1.00| 096 093] 090 087] 0.85 083 |
YO U CUN N SO N CO N U N U A E A (N A N N A
\ 99.1% |JIEESNNSHGHIENRBIEN 177 060] 147 136 128] 121 15| 110 1.05] 101] 098 094] 091 089 086 084]
\ 99.2% |ICOSIEESNISNEIIE0RY 180062 149 139 130] 123 17| 111 107] 103| 099 096] 093 090 088 085 |
\ 99.3% |IEESNNEETIEEOBI0N TS 6E |5 10 132] 125 119 113 1.09] 105 101 097] 094 092 089 087
\ 99.4% |[CHCINEEONISECIIEN 1SS 60 NisE] 144 135] 127 191|116 111 ] 107| 103 099] 096 093] 091 088 ]
\ 99.5% |IIGEEINSEONISGHBEEN 1957|150 147 138] 130 124 118 113] 109 105 102] 095 096| 093 090
\ 99.6% [EATNNSOANNSEINEEG] 198 | 178 | 163|151 142] 134 197|121 116] 112 108 104] 101 098] 095 093]
\ 99.7% [JECONNSIONNSSINNBEEINE08) 184 | 169 | 157 147] 138 131 125 120] 116 111 108] 104 101 098 096 ]
\ 99.8% [ISESNNIOZNNEOSINSNGINENEY 193 | 176 | 164 153] 145 137 131 125] 121 116 112] 109 1.06| 1.03 100 |
\ 99.9% [SEINNA|EEINSGEIEEIIEA| 180 | 175 164] 155 147 140 134] 120 124 120] 116 113 110 107
N T CO CU N O N CO A U A U A IO AU N N N N N N
\ 99.91% |[IOSINNE0ISESSGoNEEISEo) 191 | 177 166| 156 14s| 142 135 130] 125 121] 117 114] 111 108
\ 99.92% [JOEONESAEEE R EEAEE 194] 179 168 | 158 150 | 143 137| 132] 127 122 119 115] 112 109 |
\ 99.93% |JOHONNIGEISEANSSalISEE) 196 | 181 170 | 160 152| 145 139 133] 128 124] 120 116] 113 110 |
\ 99.94% [JOSINGINS S ISISNE) 199 | 184 172|162 154] 147 140 135] 130 126 122 118] 115 112
\

|

\

|

\

|

\

|

\

|

\

|

\

|

\

\

|

\

|

\

|

\

\

|

99.95% |JIBSINISoIISE0NISEGI SSIISEIIE08)] 187 175 165 156| 149 143 137] 132 127] 123 120] 116 113
99.96% [JEISIINS00NNSESEOSIEEAIESeNNEne] 191 178 | 168 150 | 152] 145 139] 134 130 126 122] 118 115 |
99.97% |JRETINGH0)NS GOSN SGONSEaIei 195 182 172 163] 155 149 143] 137 133] 128 125] 121 118
on v | SENSOR S S B 15 157177 | 165 w61 055 10 o] 10 1| 1o vor]
1 L & & 1 1 I T T 1 I |
oo s BRSNS RSNG| Bea) 11 | 152 17| 167 o0 15| 10 16| L 1]
o0 D OS2 R O BB 1| 157 175 | 71| 105 1| 150 | Lo o
v SO 5 SN 6 | SO B 151 150 | 178 11 1] 160 159 ] 150 o
O v s o
09-9091%% | E5BGNTATS| 00 O] S| 0| 27| oM SO0 195 1s7| 17o| 172 166] 160 155|151 147 |
oo0027 [N 107 188 | 150| 173 Lo7] 161 1s6] 152 Lds |
09-909¢ | DTN 20O S | PSSt OO o8 1s9| 1s1| 14 168|163 15| 153 Lo
oo0004% [N >0 91| 183| 176 L70] 164 159] 154 150 |
00-0095: | B0NI3NS08| S| 5] S| 2| PSS PO 08 193 | 185 | 177 17| 165 160 156 L5 |
oo9907 [ 105 | 157| 180 173] 167 1e2| 157 153 ]
00-0007% | SHOSNSIOT NSNS 8165 WS:20 20| RSN P TR NB0T) 198 | 180 | 182 176| 170 164] 160 155 |
ovo00x7. | R N RN M) 153 | 156 1.79| 173 18| 163 158 |
on.0n7¢ | OTNONON NG 0GRAGG Y 00N S| S 0T NS TG NP G0N oo WO >0 | 152 185] 179 173 168 163
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9.4. Percentage of skill for a given level of Sharpe ratio

9.4.1.  Sharpe ratio of 0.5

Table 21: Skill percentage for a Sharpe ratio of 0.5 for daily periods under various auto-

correlation assumptions under Wald assumptions (two-tailed test)

\ days 25| 50| 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500| 550 | 600 | 650 | 700 | 750| 800 | 850| 900 | 950 | 1000
autocorrelation

\ -90% | 3% | 4% | 6% | 7% | 8% | 9% |10% | 1% | 12% | 12% | 13% | 14% | 14% | 15% | 15% | 16% | 16% | 17% | 17% | 18% | 18% |
\ -80% | 4% | 6% | 8% |10% | 12% | 13% | 15% | 16% | 17% | 18% | 19% | 20% | 20% | 21% | 22% | 23% | 24% | 24% | 25% | 20% | 26% |
\ 0% | 5% | 7% | 11% | 13% | 15% | 17% | 18% | 20% | 21% | 22% | 23% | 24% | 26% | 2% | 28% | 28% | 29% | 30% | 31% | 32% | 33% |
\ -60% | 6% | 9% | 13% | 15% | 18% | 20% | 22% | 28% | 2% | 26% | 28% | 20% | 30% | 31% | 32% | 33% | 35% | 30% | 36% | 37% | 38% |
\ -50% | 7% | 10% | 14% | 18% | 20% | 23% | 25% | 27% | 28% | 30% | 32% | 33% | 34% | 36% | 37% | 38% | 39% | 40%| 42% | 43% | a4% |
\ -40% | 8% | 12% | 16% | 20% | 23% | 26% | 28% | 30% | 32% | 34% | 36% | 37%| 39% | 40% | 42% | 43% | 44%| 45% | 46% | 48% | 49% |
\ -30% | 9% | 13% | 18% | 22% | 26% | 29% | 31% | 33% | 36% | 38% | 40% | 41% | 43% | 44% | 46% | 47%| 49% | 50% | 51% | 52% | 54% |
| -20% | 10% | 14% | 20% | 25% | 28% | 32% | 34% | 37% | 30% | 41% | 44% | 45% | 47% | 49% | 50% | 52% | 53% | 55% | 56% | 57% | 58% |
| -10% | 11% | 16% | 22% | 27% | 31% | 35% | 38% | 41% | 43% | 45% | 48% | 50% | 51% | 53% | 55% | 56% | 58% | 59% | 61% | 62% | 63% |
| 0% | 13% | 18% | 25% | 30% | 34% | 38% | 41% | 44% | 47% | 50% | 52% | 54% | 56% | 58% | 60% | 61% | 63% | 64% | 66% | 67% | 68% |
\ 10% | 14% | 19% | 27% | 33% | 38% | 42% | 45% | 49% | 51% | 54% | 56% | 59% | 61% | 63% | 64% | 66% | 68% | 69% | 70% | 72% | 73% |
\ 20% | 15% | 21% | 30% | 36% | 41% | 46% | 50% | 53% | 56% | 59% | 61% | 63% | 65% | 67% | 60% | 7% | 72% | 7a% | % | 7% | 78% |
\ 30% | 17% | 24% | 33% | 40% | 46% | 50% | 54% | 58% | 61% | 64% | 66% | 69% | 1% | 73% | 74% | 76% | 7% | 79% | 80% | 81%| 82% |
\ 40% | 19% | 27% | 37% | 44% | 50% | 55% | 59% | 63% | 66% | 69% | 72% | 7a% | 76% | 78% | s0% 81% | 83% | sa% | s5% | s6%| s7% |
\ 50% | 21% | 30% | 41% | 49% | 56% | 61% | 65% | 69% | 72% | 75% | 78% | so% | s2% s3% 5% 86% | ss% | so% | 90% | 91%| 91% |
\ 60% | 25% | 34% | 47% | 56% | 63% | 68% | 72% | 6% | 79% | 82% | 84% | 86% | ss% s9% 90% 91% | 92% | 93% | 94% | 95% |98%|
\ 70% | 20% | 40% | 54% | 64% | T1% | 76% | 80% | 84% | 86% | 89% | 90% | 92% | 93%  94% [195%|96% |97 |07 | o |G
| 80% | 36% | 49% | 6% | T5% 81% | 86% | 90% | 92% | 94% |[108% | "96% | 97% |NSSvANORaNNG0vaN Moo vaN e s v oo oo
|

o s oo | 950 o O g s v s s el

Table 22: Skill percentage for a Sharpe ratio of 0.5 for monthly periods under various

auto-correlation assumptions under Wald assumptions (two-tailed test)

50% | 44% | 59% | 6% | 7% | 80% | 84% | 87%
60% | 48% | 64% | 74% 81% | 85% | 89% | 91% | 93%

00% | 92% 93% 94% | 95% | 96% | 97% | 97% [NSSvANINORTANIG9v eave IS
o oo o7 | 9s% | oste | 98 9ov% [19SRIIN9%E | 199%] 0% 100%]|
70% | 54% | 71% 8% 86% | 90% | 93% | 95% | 96% | 97% |IORTANING9van|o0va ISevao0ya Iu0vamo0ra Eeeva oA nva oo
ot [ |t ovt| |oo, osroso HAAOA e
90% w0 | 98% | 99% |1999 | 100%] 1009%) 009 100% | 100% ] 009% |1 100%] 100% 1 100% | 005 | 100% | 100% [100%

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| e6| 72| 78| sa| 90| 96| 102| 108] 114| 120
autocorrelation

| -90% | 8% | 11% | 14% | 16% | 18% | 20% | 21% | 23% | 24% | 2% | 26% | 27% | 29% | 30% | 31%| 32% | 32% | 33% | 34% | 35% |
| -80% | 11% | 15% | 19% | 22% | 24% | 26% | 28% | 30% | 32% | 33% | 35% | 30% | 38% | 39% | 40% | 42% | 43% | 44% | 5% | 46% |
| -70% | 13% | 18% | 22% | 26% | 29% | 31% | 34% | 36% | 38% | 40% | 41% | 43% | 45% | 46% | 48% | 49% | 50% | 51% | 53% | 54% |
| -60% | 15% | 21% | 26% | 30% | 33% | 36% | 38% | 41% | 43% | 45% | 47% | 49% | 51% | 52% | 54% | 55% | 57% | 8% | 59% | 60% |
| -50% | 17% | 24% | 29% | 33% | 37% | 40% | 43% | 46% | 48% | 50% | 52% | 54% | 56% | 58% | 60% | 61% | 62% | 64% | 65% | 66% |
| -40% | 19% | 2% | 32% | 37% | 41% | 44% | 48% | 50% | 3% | 55% | 57%| 60% | 61%| 63% | 65% | 66% | 68% | 69% | T%| 72% |
| -30% | 21% | 20% | 36% | 41% | 45% | 49% | 52% | 55% | 58% | 60% | 62% | 64% | 66% | 68% | 0% | 7% | 7% | 74% | 75% | 1% |
| -20% | 23% | 32% | 39% | 44% | 49% | 53% | 56% | 59% | 62% | 65% | 67% | 69% | T%| 73% | 7T4%| 6% | 7T1%| 9% | s0% 81% |
| -10% | 25% | 35% | 42% | 48% | 53% | 57% | 61% | 64% | 67% | 69% | 72% | 74% | 76% | 77% | 79% 80% | 82% | 83% | 84% 5% |
| 0% | 28% | 38% | 46% | 52% | 57% | 61% | 65% | 68% | 71% | 74% | 76% | 8% | 80% | 81% 83% 84% | 86% | 87% | s8% 89% |
| 10% | 30% | 42% | 50% | 56% | 61% | 66% | 69% | 73% | 76% | 78% 0% | $2% | 84%| s5% s7% 88% | 89%| 90% | 9% 92% |
| 20% | 33% | 45% | 54% | 61% | 66% | 70% | 74% | 77% | 80% 82% 84% | 86% | 87% | 89% 90% 91% | 92% | 93% | 94% = 904% |
| 30% | 36% | 49% | 58% | 65% | 71% | 75% | 7% | 81% | sa% 6% ss% | 90% | 91% | 92% 93% 94% | 95% |[95% | 96% | 96% |
| 40% | 40% | 54% | 63% | 70% | 75% | 80% | 83% | 86% | 88% 90% 91% | 93% | 94% | 95% [N96%196% |97 |97 (NS S
\

\

\

\

\
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Table 23: Skill percentage for a Sharpe ratio of 0.5 for daily periods under various auto-

correlation assumptions under Student assumptions (one-tailed test)

sost [ 7ot ot s | v | oo Lok o [ O o
w75 v o ook o [ 0 00 0 0 0 0 00 00

\ days 25| 50| 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550| 600| 650 | 700| 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation
| -90% | 51% | 52% | 53% | 54% | 54% | 55% | 55% | 55% | 56% | 56% | 57% | 57%| 57% | 57%| 58% | 58% | 58% | 58% | 59% | 59% | 59% |
| -80% | 52% | 53% | 54% | 55% | 56% | 57% | 57% | 58% | 58% | 59% | 59% | 60% | 60% | 61%| 61%| 61%| 62% | 62% | 62% | 63% | 63% |
| -70% | 53% | 54% | 55% | 56% | 57% | 58% | 59% | 60% | 60% | 61% | 62% | 62% | 63% | 63%| 64%| 64% | 65% | 65% | 66% | 66% | 66% |
| -60% | 53% | 54% | 56% | 58% | 50% | 60% | 61% | 62% | 62% | 63% | 64% | 64% | 65% | 66%| 66% | 67%| 67% | 68% | 68% | 69% | 69% |
| -50% | 54% | 55% | 57% | 59% | 60% | 61% | 62% | 63% | 64% | 5% | 66% | 67% | 67%| 68% | 69%| 69% | 70% | 70% | 1% | 1% | 72% |
| -40% | 54% | 56% | 58% | 60% | 61% | 63% | 64% | 65% | 66% | 67% | 68% | 69% | 69% | 70% | T1% | T1%| 7T2% | 73% | 73% | 74% | 74% |
| -30% | 55% | 56% | 59% | 61% | 63% | 64% | 66% | 67% | 68% | 69% | 70% | 1% | T1%| 72%| 3% | ™% | 4% | 75%| 76% | 76% | 77% |
| -20% | 55% | 57% | 60% | 62% | 64% | 66% | 67% | 68% | 70% | 1% | 72% | 73% | 7a%| 7a%| 5% | 6% | 1% | 0% | 78% | 79% | 79% |
| -10% | 56% | 58% | 61% | 64% | 6% | 67% | 69% | 70% | 72% | 73% | 7a% | 5% | 76% | 7% | 7% | 8% | 79% | 80% | 80% | 81% | 82% |
| 0% | 56% | 59% | 62% | 65% | 67% | 69% | 71% | 72% | 7% | 5% | 76% | 1% | 78%| 79% | so%| 81% | 81% | s2% | 3% | s3% | 84% |
| 10% | 57% | 60% | 64% | 66% | 69% | 71% | 73% | 74% | 76% | T7% | 78% | 79% | s0% | 81% | 2% | 83% | 84% | sa% | 85% | 6% | 86% |
| 20% | 58% | 61% | 65% | 68% | 71% | 73% | 75% | 76% | 8% | 79% 81% 82% | 83% | sa% | s5% | s5% | s6% | s7%| ss%| s8% | 89% |
| 30% | 58% | 62% | 67% | 70% | 73% | T5% | 77% | 19% 0% 82% 83% 84% | 85% | 86% | s7% | ss% | s9% | s9% | 90% | 91% | 91% |
| 40% | 59% | 63% | 68% | 72% | 75% | 78% | 80% 2% 3% 85% 86% 87% | 88% | 89% | 90% | 91% | 91% | 92% | 92%| 93% | 94% |
| 50% | 61% | 65% | 71% | 75% | 78% | 80% 83% 85% 86% 88% 89% 90% | 91% | 92% | 92% | 93% | 94% | 94% | 95% |O50aNG6%]
| 60% | 62% | 67% | 73% | 78% | 81% | 84% 86% 88% 89% = 91% = 92% 93% | 94% | 94% |N05%%|N6% | 06% | ore| Nora | o Sl

o % o o 6 | 85% 6 6 % % % a o o o

| 70% | 64% | 70% | 7% | 82% | 85% | 88% 90% 92% 93%  94% [[105%|96% | 0w |97 |SSvalISsTaNsTa ssva sl eava s
\
\
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Table 24: Skill percentage for a Sharpe ratio of 0.5 for monthly periods under various

auto-correlation assumptions under Student assumptions (one-tailed test)

50% | 1% | 78% 83% 87% | 90% | 92% | 93% | 95%

9% 9w ot | os% | os | ss% vo% 0% NGGEN| MGG GGG NGRTAl
60% | 73% 81% 86% 90% | 92% | 94% [ 95% | 96% | 97% |IIORIANINORTaN|Io0vaNaavan oora Ievamoora ey oA nva oov
o st st oo o [ A O
BO% T et i 95 | ur | 98% | 99v (NGOG IIGO9%) 0096007 | L00%] F009%1G076] 0074 007 0094007 | oo%1 0%
Q0% s ave v o | 9% | 99% | 99% | 100% | 100% [100% 100% | 100% | 100% | 100% | 100% 100% | 100% | 100% | 100% [100% |

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| sa| 90| 96| 102| 108| 114 120
autocorrelation

| -90% | 54% | 56% | 57% | 58% | 59% | 60% | 61% | 61% | 62% | 63% | 63% | 64% | 64% | 65% | 65% | 66% | 66% | 67% | 67% | 67% |
| -80% | 55% | 57% | 59% | 61% | 62% | 63% | 64% | 65% | 66% | 67% | 67% | 63% | 69% | 69% | 0% | 7% | % | 72% | 72% | 73% |
| ~70% | 56% | 59% | 61% | 63% | 64% | 66% | 67% | 68% | 9% | 70% | 7% | Ti%| 72%| 3% | T4%| T4%| 7% | 76% | 76% | 1% |
| -60% | 57% | 60% | 63% | 65% | 6% | 68% | 69% | 70% | T1% | 72% | 3% | 4% | 5% | 6% | 0% | 8% | 8% | 79% | s0% 80% |
| -50% | 58% | 62% | 64% | 6% | 68% | 0% | 71% | 73% | 74% | 75% | 76% | 7% | 78%| 79% | s0% 8% | 81%| s2% | s2% 3% |
| -40% | 59% | 63% | 66% | 68% | 70% | 72% | 74% | 5% | 76% | 77% | 79% | 0% | 1% | 81% 2% 8% | 84%| 85% | s5% 86% |
| -30% | 60% | 64% | 67% | 70% | 72% | 4% | 76% | 77%| 79% | 80% 81% | 82%| 83% | 84% 5% 86% | 86% | 87%| ss8% 88% |
| -20% | 61% | 66% | 69% | 72% | 4% | 6% | 78% | 79% | 81% 2% 83% | 84% | 85% | 86% 87% 88% | 89% | 89% | 90% 90% |
| -10% | 62% | 67% | 71% | 74% | 76% | 8% | 80% | 82% | 3% 84% 0% | 7% | 88% | s8% 9% 90% | 91%| 91% | 92% 92% |
| 0% | 63% | 69% | 73% | 76% | 78% | 80% | 82% | 84% | 85% 7% 8% | 89% | 90% | 91% 91% 92% | 93% | 93% | 94% 94% |
| 10% | 64% | 70% | 74% | 78% | 80% | 83% | 84% | 86% | 87% 89% 90% | 91% | 92% | 92% 93% 94% | 94% | 95% |[NO8YaING6%|
| 20% | 66% | 72% | 76% | 80% | 83% | 85% | 87% | s8% | 90% 91% 93% | 93% | 94% | 94%  95% [NNGBYa|N66% | 60% | Tl [T |
| 30% | 67% | 74% | 79% 82% | 85% | 87% | 89% | 90% | 92% 93% 9a% | 95% [N |N66% [N66% o | i (sl MoET ISET
| 40% | 69% | 6% 81% 84% | 87% | 89% | 91% | 93% | 94% 95% [195%[196% | 97% | 97% ISSTaNOsIaNIosTa ST e s
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Table 25: Skill percentage for a Sharpe ratio of 0.5 for daily periods under various auto-

correlation assumptions under Student assumptions (two-tailed test)

\ days 25| 50| 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500| 550 | 600 | 650 | 700 | 750 | soo| s50| 900 950 | 1000
autocorrelation
90% | 3% | 4% | 6% | 7% | 8% | 9% |10% | 11% | 12% | 12% | 13% | 14%| 14% | 15% | 15% | 16% | 16% | 17%| 17% | 18% | 18% |
-80% | 4% | 6% | 8% |10% | 12% | 13% | 15% | 16% | 17% | 18% | 19% | 20% | 20% | 21% | 22% | 23% | 24% | 24% | 25% | 26% | 26% |
10% | 5% | 7% | 11% | 13% | 15% | 17% | 18% | 20% | 21% | 22% | 23% | 24% | 26% | 21% | 28% | 28% | 29% | 30% | 31% | 32% | 33% |
-60% | 6% | 9% | 13% | 15% | 18% | 20% | 22% | 23% | 25% | 26% | 28% | 20% | 30% | 31% | 32% | 33% | 35%| 35% | 36% | 37% | 38% |
-50% | 7% | 10% | 14% | 18% | 20% | 23% | 25% | 27% | 28% | 30% | 32% | 33% | 34% | 36% | 37% | 38% | 39% | 40% | 42% | 43% | 44% |
-40% | 8% | 12% | 16% | 20% | 23% | 26% | 28% | 30% | 32% | 34% | 36% | 37% | 39% | 40% | 42% | 43% | 44% | 45% | 46% | 48% | 49% |
-30% | 9% | 13% | 18% | 22% | 26% | 29% | 31% | 33% | 36% | 38% | 39% | 41% | 43% | 44% | 46% | 47% | 49% | 50% | 51% | 52% | 54% |
-20% | 10% | 14% | 20% | 25% | 28% | 32% | 34% | 37% | 39% | 41% | 43% | 45% | 47% | 49% | 50% | 52% | 53% | 55% | 56% | 57% | 58% |
-10% | 11% | 16% | 22% | 27% | 31% | 35% | 38% | 41% | 43% | 45% | 48% | 50% | 51% | 53% | 55% | 56% | 58% | 59% | 61% | 62% | 63% |
38% | 1% | 44% | 47% | 50% | 5% | 54% | 56% | 5% | 60% | 61% | 63% | 64%| 66% | 67% | 68% |

10% | 14% | 19% | 27% | 33% | 38% | 42% | 45% | 48% 69%

51% | 54% | 56%

59% | 61% | 62%

64% | 66% | 67%

0% | 2% | 73% |

20% | 15% | 21% | 30% | 36% | 41% | 46% | 50% | 53% | 56% | 59% | 61% | 63% | 65% | 67% | 69% | 7% | 72% | 7a% | 5% | 6% | 78% |
30% | 17% | 24% | 33% | 40% | 45% | 50% | 54% | 58% | 61% | 64% | 66% | 68% | 71% | 73% | 4% | 76% | 7% | 79% | 80% | $1% | s2% |
40% | 19% | 26% | 37% | 44% | 50% | 55% | 59% | 63% | 66% | ©69% | 72% | 7a% | 76% | 78% | s0% 81% | 83% | 84% | 5% | 6% | 87% |
50% | 21% | 30% | 41% | 49% | 56% | 61% | 65% | 69% | 72% | 75% | 78% | so% | s2% 3% 85% 86% | ss% | 89% | 90% | 91%| 91% |
60% | 24% | 34% | 47% | 56% | 62% | 68% | 72% | 76% | 9% | 82% | 84% | s6% | ss% 89% 90% 91%| 92% | 93% | 94% | 95% [
70% | 20% | 40% | 54% | 64% | 71% | 76% | 80% | 84% | 86% | 89% | 90% | 92% | 93%  94% |195%|96% | 196% |97 | o |MESANMGSTA

80% | 36% | 49% | 65% | 7% 81% | 86% | 89% | 92% | 94% | 195% | 66% | 97 |NSSTaNOST ol Ssva I s e oo
90% [ 40t | o s w94 | 9n% |98 19954 SEseO09aMIO0%G 00748000077 0% 0748 o ez o

|
|
|
|
|
|
|
|
|
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Table 26: Skill percentage for a Sharpe ratio of 0.5 for monthly periods under various

auto-correlation assumptions under Student assumptions (two-tailed test)

| o om o [0 0K 0] . OO0
| oo o [0 95 9 0 0 s 0 |
sove 57| 7 w156 || OO B A 9 | O
suse | w1 e | i | o S5 0 O T | 0

60% | 46% | 62% | 72% | 9% | 84% | 88% | 91% | 93%
70% | 51% | 68% | 18% 85% | 89% | 92% | 94% [[96%

\ months 6| 12| 18| 24| 30| 36| 42| 4s| 54| 60| 66| 72| 78| 84| 90| 96| 102| 108| 114| 120
autocorrelation

| -90% | 8% | 10% | 14% | 16% | 18% | 19% | 20% | 22% | 24% | 25% | 26% | 27% | 28% | 20% | 30% | 31% | 32% | 33% | 34% | 35% |
| -80% | 10% | 15% | 18% | 21% | 24% | 26% | 28% | 30% | 32% | 33% | 35% | 36% | 38% | 30% | 40% | 41% | 43% | 44% | 45% | 46% |
| -70% | 12% | 18% | 22% | 25% | 28% | 31% | 33% | 36% | 38% | 39% | 41% | 43% | 44% | 46% | 47% | 49% | 50% | 51% | 52% | 54% |
| -60% | 14% | 21% | 25% | 29% | 33% | 36% | 38% | 41% | 43% | 45% | 47% | 49% | 50% | 52% | 54%| 55% | 56% | 58% | 59% | 60% |
| -50% | 16% | 23% | 20% | 33% | 37% | 40% | 43% | 45% | 48% | 50% | 52% | 54% | 56% | 58% | 59% | 61% | 62% | 64% | 65% | 66% |
| -40% | 18% | 26% | 32% | 36% | 11% | 44% | 47% | 50% | 53% | 55% | 57% | 59% | 61% | 63% | 65% | 66% | 68% | 69% | 70% | 72% |
| -30% | 20% | 20% | 35% | 40% | 44% | a8% | 52% | 55% | 57% | 60% | 62% | 64%| 66% | 68% | 70% | 7% | 78% | 7a%| 7% | 76% |
| -20% | 22% | 31% | 38% | 44% | 48% | 52% | 56% | 59% | 62% | 64% | 67% | 69% | 7% | 72% | 7a%| 76% | 7% | 78% | s0% | 81% |
| -10% | 24% | 34% | 42% | 47% | 52% | 57% | 60% | 63% | 66% | 69% | 1% | 73% | 75% | 7% | 79% | so% | s1% 83% | 84% | 85% |
| 0% | 26% | 37% | 45% | 51% | 56% | 61% | 64% | 68% | 71% | 73% | 75% | 78% | T9% | 81% 83% | 84% | 85% 86% | 87%| 88% |
| 10% | 20% | 41% | 49% | 55% | 61% | 65% | 69% | 72% | 75% | T7% | S0% 82% | 83% | 85% 86% | s8% | 89% 90% | 91% | 91% |
| 20% | 31% | 44% | 53% | 60% | 65% | 70% | 73% | 7% | 79% | 82% 84% 86% | s7%| 8% 90% | 91% | 92% 93% | 93% | 94% |
| 30% | 34% | 48% | 57% | 64% | 0% | 4% | 78% | 81% | 83% | 86% 87% 89% | 90% | 92% 93% | 94% | 94% [N95%|196% 965
| 40% | 37% | 52% | 62% | 69% | 74% | 9% | 82% | 85% | 87% | 89% 91% = 92% | 93% | 94% |INOBYe|ING6% 96T o7 o va S
| 50% | 41% | 57% | 67% | 74% | 70% | 83% | 87% | 80% | 91% | 93%  oa% |[95%|106% |17 o7 sl MSsTamessalMoova s
\

\

\

\

47



9.4.2.  Sharpe ratio of 1.0

Table 27: Skill percentage for a Sharpe ratio of 1.0 for daily periods under various auto-

correlation assumptions under Wald assumptions (two-tailed test)

\ days 25 50 | 100 150 200 250 | 300 | 350 | 400 | 450 500 550 | 600 | 650 700 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation
-90% | 6% | 8% |12% | 14%
-80% | 8% | 12% | 17% | 20% | 2a% | 26% | 20% | 31% | 33% | 35% | 36% | 3s%| 0% | 0% | 42% | 4% | 45% | a6% | a7% | 9% | 50% |

22% | 23% | 25% | 26% | 27% | 28% | 29% | 30% | 31% | 32% | 33% | 34% | 35%

36% |

16%

18%

20%

oot | [ [ s okt e e O
A | e o o 9| g | o a0 | s s | o o 1o s | o
S o ow ka0t ot | o ot | o0t | s | 0t | o | o o ot | oo | e | o
W o v e a00% ot | o ot | o0t | o | e | 1o | | o o ot | o | e | s

\
\
| 70% | 11% | 1% | 21% | 26% | 20% | 33% | 36% | 38% | 41% | 43% | 45% | 47% | 49% | 50% | 52% | 53% | 55% | 56% | 58% | 59% | 60% |
| -60% | 13% | 18% | 2% | 30% | 35% | 38% | 42% | 45% | 4% | 50% | s52% | sa%| s6% | 58% | 60% | 61% | 63% | 61% | 66% | 67% | 68% |
| -50% | 14% | 20% | 28% | 34% | 39% | 4% | a7% | 50% | 53% | 56% | 59% | 61% | 63% | 5% | 61% | 6s% | 70% | 1% | 7% | 74% | 7% |
| -40% | 16% | 23% | 32% | 39% | 4a% | 49% | 53% | 56% | 59% | 62% | 64% | 67%| 69% | ™% | 3% | 7% | 6% | 1% | 78% | so% | s1% |
| -30% | 18% | 26% | 36% | 43% | 49% | 54% | 58% | 61% | 65% | 7% | 70% | 2% | 7a% | 76% | 78% | so% | $1% | sa% | sa% | so% | s6% |
| -20% | 20% | 28% | 39% | 47% | 53% | 58% | 63% | 66% | 70% | 73% | 5% | 1% | 79% | 81% | 83% | s4% | s5% | 7% | s8% | 89% | 90% |
| -10% | 22% | 31% | 43% | 51% | 58% | 63% | os% | 1% | 75% | 1% | so% | s2%6 | sa% | 5% | s7% | ss% | so% | 90% | 91% | 92% | 93% |
| 0% | 2% | 34% | 47% | 56% | 63% | 8% | 720% | 76% | 79% | 82% | 4% | 86% | ss% | s9% | 90% | 920 | 93% | 93% | 9a% | 95% [5G
| 10% | 27% | 38% | 51% | 61% | 68% | 73% | 7% 81% | s4% | 6% | ss%| 90% | 91% | 92% | 93% | 94% [0V 96% | 106% |9 | 197%|
| 20% | 30% | 1% | 56% | 65% | 72% | 78% 8% 85% | 8% | 90% | 92% | 93% | 94% |[N0Rval|[ 065 o7 o7 [OSvNsa SsTa el
\ 30% | 33% | 46% | 61% | 7% | 1% 8% s6% 8% | 91% | 93% | 9a% [[166%a | e6% | o ISsISslsSaETasaEaEa
\ 40% | 37% | 50% | 66% | 6%  s3%  s1%  o0%  93% | 9s% | N06% | oo (ST IS e s e e gl
\
\
\
\
\
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Table 28: Skill percentage for a Sharpe ratio of 1.0 for monthly periods under various

auto-correlation assumptions under Wald assumptions (two-tailed test)

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| sa| 90| 96| 102| 108| 114| 120

autocorrelation
-90% | 16% | 23% | 21% | 32% | 35% | 38% | 41% | 43% | a6% | as% | 50% | 52% | 54% | 55% | 57% | 58%| 60% | 61%| 62% | 64% |
-80% | 22% | 30% | 36% | 42% | 46% | 50% | 53% | 56% | 59% | 61% | 64% | 66% | 6s% | 69% | 7% | 7% | 7% | 5% | 0% | 78% |
-70% | 26% | 36% | 43% | 49% | 54% | 58% | 62% | 65% | 68% | 70% | 72% | 75% | 76% | 78% | so% | 81%| s2% | 84%| 85% | s6% |
-60% | 30% | 41% | 49% | 55% | 60% | 6% | 69% | 72% | 7% | Ti% | 7% 81% 3% 5% | s6% | 87%| s8%| 89%| 90% | 91% |
-50% | 33% | 46% | 54% | 61% | 66% | 7TI% | 75% | 78% 8% 83% 85% s6% s8% s89% | 90% | 91%| 92% | 93% | 94% | 95% |
-40% | 37% | 50% | 60% | 66% | 72% | 70% | so% 83% 8% s7% 8% 90% 92% 93% | 94% | 95% |[198Va|166%a 06| |
-30% | 1% | 55% | 64% | TI% | Ti%  81%  sA%  si%  89%  91% 9% 91%  95% [[6aval|oevel|omal| o Ssssanaa
-20% | 4% | 59% | 69% | 76% 81% 85% 8s% 90% 9% 94% 95% [N6% 1970 orve [Isvalinsraissa s s

-10% | 48% | 64%

T s s sw o os s [TOG6TTone ore RSSO S OO

0% | 52% | 68%

[ A L VL VN [ A T B B

10% | 56% | 73%

sp s v owi ows ore [T0ST90% 00 |GSgRNNO0v 00 g o0ga 0% O o7 GO o7l

20% | 61% | 7%

SO 9L it owi os% 9% 9o% [T90% 100G T00g6  100% 100 | 100% | 100% | 100% | 00g [ 100% [ 100%]

30% | 63% | 81%

40% | 70% | 86%

Vst v w00 t00% 0 0k 100% 100 o0 st | ot | o v | e |

50% | 7% | 90%

60% | 81% | 93%

P [ | oo 0w ko0 to0% o s 100% o0 o a0 100 | ot | o | e s | o[ s

St [+ ow [ 100% 0w % 100% 100t 0 00k 100% 1o o a0 100 | 1o | o | s s | o[ o

Table 29: Skill percentage for a Sharpe ratio of 1.0 for daily periods under various auto-

correlation assumptions

under Student assumptions (one-tailed test)

0% | 1% 85%

v o wwn | oo | oo ot |0 0% | o 0w ot | o0 00| o9t | sk 10| nos 005 | 00|

s et g o 00| ok a0 | 0 | o0k 105 o 0| o o 0| st o0 | e |

\ days 25 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 | 1000
autocorrelation

| -90% | 53% | 54% | 56% | 57% | 58% | 59% | 60% | 61% | 62% | 62% | 63% | 63% | 04%| 65% | 65% | 66% | 66% | 67% | 67% | 67%| 68% |
| -80% | 54% | 56% | 58% | 60% | 620% | 63% | 64% | 65% | 66% | 67%| 68% | 69% | 70% | T%| m%| 72% | 73% | % | 1% | 1a%| 7%
| 70% | 55% | 57% | 60% | 63% | 65% | 60% | 6% | 69% | 70% | 1% | 72% | 78% | 4% | 5% | 6% | 0% | 7% | 8% | 79% | 79%| 80% |
| -60% | 56% | 59% | 62% | 65% | 67% | 69% | % | 72% | 7a%| 7% | 76% | 71% | 78% | 79%| so%| s1% | 81% 2% | s3% 3% | sa%)|
| 50% | 57% | 60% | 64% | 67% | 0% | 72% | 4% | 7% | 1% | 8% | 79% | s0% 81%| s2% 83% | s4%| s5% 86% | s6% 7% s8% |
| -40% | 58% | 61% | 6% | 69% | 72% | 4% | 76% | 78% | s0% s1%| s2% | 3% s4%| s5% so% | s | ss% 9% | s9% 90% | 90% |
| -30% | 59% | 63% | 68% | 7% | 7a%| Ti% | 79% 81% | S2% sa%| 85% | 6% 7% | ss%  s9%| 90% | 90% 1% | 92% 92% | 93%|
| -20% | 60% | 64% | 0% | 7a% | 77% | 79% | s1% 3% | 5% s6%| s7% | 9% 90% | 91% 91% | 92%| 93% 93% | 94% 94% | 95% |
| -10% | 61% | 66% | 72% | 76% | 7% | 820 | 84% 86% | s7% 89%| 90% | 91% 92% | 93% 93%| 94% | 95% [N0BUA|NS6TNN66%a | N96%
| 0% | 62% | 67% | 3% | 78% 81%| 84%| 86% ss% | 90% 91%| 92% | 93% 94% | 95% [19B%|[196% |60 070 |197% e MO
| 10% | 63% | 69% | 76% | 80% 4% | 6% | 89% 90%| 92% 93% | 94% | 95% [96% | 196% 0w |0 (NSNSl esaes vl eaval
\ 20% | 65% | 71% | 78% | s3% 86% | so% | 91% 92% | 94%  95% |[196% | 96% 97 [ISSassaesa sl v e
| o || s s | ow | s | o o S o I
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Table 30: Skill percentage for a Sharpe ratio of 1.0 for monthly periods under various

auto-correlation assumptions under Student assumptions (one-tailed test)

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| 84| 90| 96| 102] 108| 114 120
autocorrelation
-90% | 58% | 61% | 64% | 66% | 67% | 09% | 70% | 72%| 73% | 7a%| 75% | 76%| 71% | 78% | 8% | 79% | 80% | s0% | s1% | s2% |
-80% | 60% | 65% | 68% | 1% | 73% | 5% | 76% | 78%| 7o% s0%| s2% 83%| 84% s5% | 5% s6% | s7% ss% | ss%  s9% |
0% | 62% | 67% | T1% | Ta% | 1% | T9% | 81% s2% | 84% s5%| 86% 87%| s8% s9% | 90% 90% | 91% 92% | 92% 93% |
-60% | 64% | 70% | 7a% | TT% | S0% 82% | S4% 86%| s7% s8%| 89% 90%| 91% 9% | 93% 93% | 94% 95% | 95% [195%)|
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\
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Table 31: Skill percentage for a Sharpe ratio of 1.0 for daily periods under various auto-

correlation assumptions under Student assumptions (two-tailed test)
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\ days 25| 50| 100| 150 | 200| 250 | 300| 350| 400 | 450 | 500| 550| 600| 650 | 700 | 750 | 800| 850 | 900 | 950 | 1000
autocorrelation
| -90% | 6% | 8% |12% | 14% | 16% | 18% | 20% | 22% | 23% | 25% | 20% | 21% | 28% | 29% | 30% | 31% | 32% | 33% | 34% | 35% | 36% |
| -80% | 8% | 12% | 17% | 20% | 24% | 26% | 20% | 31% | 33% | 35% | 36% | 38%| 0% | 01% | 42% | 4% | 45% | 46% | 4% | 9% | 50% |
| -T0% | 10% | 15% | 21% | 26% | 20% | 33% | 35% | 38% | 01% | 43% | 45% | a7% | 49% | 50% | 529 | 53% | 55% | 56% | 58% | 59% | 60% |
| -60% | 120 | 18% | 26% | 30% | 34% | 3s% | 42 | 45% | a7% | 50% | 52% | 5a% | 56% | 58% | 60% | 61% | 63% | 64% | 66% | 67% | 68% |
| -50% | 14% | 20% | 28% | 34% | 39% | 44% | 47% | 50% | 53% | 56% | 58% | 61%| 63% | 65% | 67% | os% | 0% | m%| 73% | 74% | 75% |
| -40% | 16% | 23% | 32% | 39% | 44% | 49% | 53% | 56% | 59% | 62% | 64% | 7% | 69% | 7% | 78% | 7a% | 76% | 1% | 78% | 80% | 81% |
| -30% | 18% | 26% | 36% | 43% | 49% | 54% | 58% | 61% | 04% | 1% | 0% | 720 | 7a% | 70% | 7% | 9% | s1% | s2% | 3% | 5% | s6% |
| -20% | 20% | 28% | 39% | 47% | 53% | 58% | 63% | 60% | 70% | 720 | 7% | 77% | 79% | 81% | s3% | sa% | s5% | s7% | 8% | s9% | 90% |
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Table 32: Skill percentage for a Sharpe ratio of 1.0 for monthly periods under various

auto-correlation assumptions under Student assumptions (two-tailed test)

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| 84| 90| 96| 102| 108| 124 120
autocorrelation
-90% | 15% | 22% | 27% | 31% | 3% | 38% | 41% | 43% | 45% | 4s%| 50% | 52%| 53% | 55% | 57% | 58% | 60% | 61% | 62% | 63% |
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9.4.3.  Sharpe ratio of 1.5

Table 33: Skill percentage for a Sharpe ratio of 1.5 for daily periods under various auto-

correlation assumptions under Wald assumptions (two-tailed test)

\ days 25 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600| 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000

autocorrelation
-90% | 9% | 12% | 1% | 2% | 25% | 20% | 30% | 32% | 34% | 36% | 38% | a0%| 41%| 43% | 4% | as% | 4w | 4s%| 9% | 0% | 51% |
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Table 34: Skill percentage for a Sharpe ratio of 1.5 for monthly periods under various

auto-correlation assumptions under Wald assumptions (two-tailed test)

\ months ‘ 6| 12| 18| 24| 30| 36| 42| 48| 54| eo| e6| 72| 78| 84| 0| 96| 102 108| 114] 120
autocorrelation
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Table 35: Skill percentage for a Sharpe ratio of 1.5 for daily periods under various auto-

correlation assumptions under Student assumptions (one-tailed test)

\ days 25| 50| 100| 150 | 200| 250| 300| 350| 400| 450 | 500| 550| 600| 650 | 700| 750| 00| 850 | 900 | 950 | 1000
autocorrelation
-90% | 54% | 56% | 59% | 61% | 62% | 64% | 65% | 66% | 67% | 6% | 69% | 0% | 7% | 1% | 72% | 3% | 3% | 7a% | 5% | 5% | 6%
-80% | 56% | 59% | 62% | 65% | 67% | 69% | T1% | 72% | ma% | 75% | 6% | 7% | 8% | 79% | 0% 81%| s2% | s2% | 3% 8%  s4%|
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Table 36: Skill percentage for a Sharpe ratio of 1.5 for monthly periods under various

auto-correlation assumptions under Student assumptions (one-tailed test)

\ months ‘ 6| 12| 18] 24| 30| 36| 42| 48| 54| 60| 66| 72| 78| sa| 90| 96| 102] 108] 114| 120
autocorrelation
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Table 37: Skill percentage for a Sharpe ratio of 1.5 for daily periods under various auto-

correlation assumptions under Student assumptions (two-tailed test)

\ days 25 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 | 1000

autocorrelation
-90% | 9% | 12% | 17% | 21% | 24% | 27% | 0% | 32% | 34% | 36% | 38% | 40% | 41% | 43% | 44% | 45% | 47%| 48% | 49% | 50%| 51% |
-80% | 120 | 18% | 25% | 30% | 35% | 38% | 420 | a5% | a7%| 50%| 520% | 54% | 56% | 58% | 60%| 62% | 63% | 65% | 66% | 67%| 68% |
70% | 16% | 22% | 31% | 37% | 43% | 47% | 51% | 54% | 57% | 60% | 63% | 65% | 67% | 69% | 1% | 3% | 14%| 76% | 71% | 8% | 79% |
-60% | 19% | 26% | 36% | 44% | 50% | 55% | 59% | 62% | 66% | 69% | 7% | 73% | 75% | % | 79%| 81% | 2% 3% | sa% s6%| s7%|
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Table 38: Skill percentage for a Sharpe ratio of 1.5 for monthly periods under various

auto-correlation assumptions under Student assumptions (two-tailed test)
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9.4.4. Sharpe ratio of 2.0

Table 39: Skill percentage for a Sharpe ratio of 2.0 for daily periods under various auto-

correlation assumptions under Wald assumptions (two-tailed test)
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Table 40: Skill percentage for a Sharpe ratio of 2.0 for monthly periods under various

auto-correlation assumptions under Wald assumptions (two-tailed test)
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Table 41: Skill percentage for a Sharpe ratio of 2.0 for daily periods under various auto-

correlation assumptions under Student assumptions (one-tailed test)
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Table 42: Skill percentage for a Sharpe ratio of 2.0 for monthly periods under various

auto-correlation assumptions under Student assumptions (one-tailed test)
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Table 43: Skill percentage for a Sharpe ratio of 2.0 for daily periods under various auto-

correlation assumptions under Student assumptions (two-tailed test)
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Table 44: Skill percentage for a Sharpe ratio of 2.0 for monthly periods under various

auto-correlation assumptions under Student assumptions (two-tailed test)
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