A Declaration of Independence:
Another Look at the T-Test

r

- Evan Schulman, Lattice Investments, Inc.

Statistical testing has become the accepted measure of investment performance,
at least in part because of its appeal to those who must show as a matter of
survival some "independent" evidence of their superior abilities. Thus, when tests
show that results can be termed "significant" in a well accepted statistical sense, a
money manager feels himself or herself to be on solid ground.
However, as all serious investment professionals are aware, there are certain
assumptions that have to be fulfilled before such statements are in fact
significant. Parametric statistical models are based on two general assumptions:
(1) observations must be independent, and (2) they must be drawn from normally
distributed populations that have equal variance.
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Although security returns are not generally normally distributed, this difficulty
can be circumvented by transforming returns into log normal space. The second
requirement, independence of observations, is not so easily dealt with,
unfortunately. It is proposed in this paper that instead of basing judgement on
return values as they are measured periodically over time, one could evaluate
only the net gain after an investment has been redeemed into its original form
(say, cash). This would give, of course, only long-term measurements. However,
since such values are a result of truly independent events, statistical measures
could then be used reliably and authoritatively.
A further advantage to this form of evaluation is that it will automatically take
into account all underlying aspects of the investment process such as trading
costs. The results of such measurements can then be grouped by a liquidity
measure for comparison, and subjected to nonparametric tests in an effort to
infer information about the significance and stability of the performance and
liquidity measures.

A Declaration of Independence
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Preamble:
No this is not an attack on colonial powers. Rather it
is an attack on the assumpti-0n of observation independence
which is used in statistical tests of performance comparison
calculations. In particular, we are declaring war on the
use of "t" tests for this purpose.
The "t" test is a parametric test and parametric tests
are powerful tests; powerful in that, for a given amount of
data, they have the best chance of "discovering" superior
performance. If there is any possibility that a manager is
different, these tests will uncover that difference, and the
marketing point is made.
Now we do need to apply statistical methods to the
problem of manager evaluation because the results are not at
all obvious. The bulk of portfolio returns are explained by
market exposure and, given the effects of competition,
expenses and errors, a manager's contribution is difficult
to extract from these· ,~ oisy market residuals.
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The temptation to use . "t" tests is based not only on
their power to extract information from data, but also due
to the fact that the associated statistical lexicon seems to
have been designed for marketing purposes. Results that are
unlikely to have been generated by luck - IF all the
assumptions of the statistical model are met~ are deemed
"significant". What a marvelously appropriate word.
It has
a normative sound, a definite fiduciary ring to it.
It
describes the goal of every plan sponsor - significant
overperformance. Can a fiduciary afford not to have assets
with a manager whose record is deemed, by objective
statistics, to be significantly superior?
(Footnote - and
isn't it encouraging that our economic system has generated
so many of these superior managers?)
Given the size of the stakes involved in the money
manager performance game, is it any wonder that such tests
are exploited by those managers with a winning record? The
problem is that IF the underlying assumptions of the model
do not hold, then use of these tests may extract information
from the data in error, information that simply is not
there. (Footnote:
Imagine obtaining data from a severely
truncated process - finding the mean and standard deviation
of these observations would be correct arithmetically, but
the information contained in those statistics would be
erroneous in terms of describing the process from which the
observations were drawn and in making predictions.)
Since

parametric tests make more and stronger assumptions than
non-parametric tests, the possibility of error, the
possibility of extracting erroneous information is far
greater. However, this does not mean that all we need to do
is blithely rerun our tests using non-parametric models.
Generalized Description of Tests:
Associated with every statistical test is a model of
the data generation process and a measurement scale: (ie)
measurement is on a nominal, ordinal, interval or absolute
scale.
The test is valid ONLY IF the measurement
requirement and model conditions are met.
Since the actu al
existence of the model's conditions is hard to test, we
usually ASSUME them, and proceed with the application of the
test.
We do this because the test application bears
directly on the decision making process; that is where the
money is.
The measurement requirement for parametric tests is
that the data must be sufficiently well defined that it can
be measured on the interval or absolute scales.
That is we
must at least know the distances between numbers, whether or
not we know where the origin (zero) lies. As a first
approximation we can say that portfolio returns are
measured, with some imprecision, on an absolute scale.
(Footnote: the imprecision concerns the "haircut" necessary
to liquidate the portfolio.)
Models of parametric statistics are based on two
general assumptions, that is:
1.)

the observations must be independent

2.)
the observations must be drawn from normally
distributed populations that have equal (or known ratios of)
variance.
Assuming the normality of security returns is obviously
not correct.
However, transforming the data into logarithm s
does generate the familiar bell-shaped curve.
For most of
us the fact that the tails of these distributions are a bit
too fat is of little importance. They look like normal
curves, they can be manipulated like normal curves and it is
very difficult to comprehend the implication of a concept
like infinite variance.
The purists can wrestle with the mathematics of fat
tails.
However, until they can deliver an easy to use and
easy to understand concept that can meet the marketing needs
of money managers and the selection and monitoring needs of
plan sponsors, their contributions have little chance of
becoming received theory. To many, "t" tests on the

residuals of log-normal returns appear to be complicated
enough.
Independence:
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But the complaint raised in this note lies with the
other assumption, that of observation independence.
Thi s
problem is far more intiactable in that it effects nonparametric tests as well. Observations must be independent
of each other to count, regardless of the model used to
manipulate the data in an effort to extract, or infer,
information.
When a money manager implements a strategic theme in
his portfolio he does just that - he has set course for an
indefinite period of time.
The manager may change the names
but the strategy, while confirmed often in marketing
presentations, gets revised rarely. The question is, - is
the relative performance of that decision observed this
month independent from last month's observation? The thrust
of this note is that it is not: whatever the process
generating the returns, it is in place for an indefinit e
period of time.
Taking observations using a daily, weekly,
monthly or even quarterly window is simply making another
measurement of the same event.
The differences are due to
the fact that we have used a period of time which is
insufficient to obtain a complete observation.
To attempt
to apply the law of large numbers to create statistical
certainty out of an incomplete observation is perverse.
It
is somewhat like using a yardstick to measure an elephant,
assuming that the measurements are independent rather than
cumulative.
Now the result of a completed round tr{p transaction
does equal an observation, whether strategic or tactical.
Such measurements include not only the underlying investmen t
decision making process, but also the portfolio
implementation and trading functions of the firm.
Further,
they can be objectively observed in that the data is
captured by custodial banks who report directly to the plan
sponsors.
(Footnote - This is a different approach than the
internal measurement of Perold whose goal is to determine
the costs of the implementation process.)
A round trip
transaction observation is a decision made, implemented,
realized and documented.

For a portfolio we have
Port= WtdTransAlpha *a+ x% * (1-a)
Where:
Port= the total risk adjusted return over the peri od
in question as currently calculated.
WtdTransAlpha = the value weighted average alpha of
round trip transactions completed during the
period
a= value of completed transactions / (value of
completed transactions+ the value of the
portfolio)
This states that a portfolio's performance is the
weighted sum of the contributions from completed
transactions and the static portfolio. Since there are f ew
round trip transactions completed in a month quarter or e ven
a year, this becomes a longe r term performance measure,
calculated over two or more years.
Risk adjustment, whether based on market indexes or
normal portfolios, requires the use of time sensitive
performance data to calculate the systematic risk of
securities. The reader may perceive some inconsistency
between the recommendation to use risk adjusted measures and
the statement that a month o r quarter does not an
observation make because the strategy has had insuffici ent
time to play out.
It should be noted, however, that we are
trying to e valuate different investment strategies, over and
above market effects. Whil e the full effects of the
strategy may take time to play out, observations of how a
portfolio or security reacts with, and to, the market occ u r
with much greater frequency.
The, x% return attributed to the unrealized profit / l oss
of the static portion of the portfolio is an overstatement
of that return.
It is an overstatement because we have n ot
allowed for the transaction costs required to convert the
assets to purchasing power.
This is not an idle exercis e :
for example, consider a manager who selects illiquid sto cks
from a universe of small firms.
Normalizing his performa nc e
with a small stock universe will not correct the bias.
Th is
manager's accounts earn a liquidity premium, right up unti l
the day the client needs liquidity.
(footnote - mark the
portfolio to market at each valuation using the
Perold/Salomon transaction cost curves?)
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To handle this problem sponsors and others may
classify managers by decile of turnover, within a set of
normal portfolio classifications or not.
Those with the
greatest turnover face the least problem with liquidity, and
the more confidence we can have in the return labelled Port
above.
Taking care not to -overlap periods, observations
grouped into liquidity (turnover) deciles can be examined t o
see if a manager's record demonstrates consistency of
turnover and perceived alpha.
The average life of the
holdings in the static portion of the portfolio should als o
be noted as well as changes in the underlying normal
portfolio, all data available from the client's custodian.
The question can then be asked, "is this data consistent
with the manager's marketing story? Is this the appropriat e
investment posture for my funds?".
_
Since there is no reason to expect that the
distribution of these derived statistics is normally
distributed, one sample non-parametric tests of the data
seem appropriate.
Summary
We have argued that monthly, quarterly, etc
observations of risk adjusted portfolio returns are not
independent observations; but that completed round-trip
transactions are. Further, these transactions are
independently observed by custodial banks. We have
suggested a long term performance measurement calculation
that is weighted by the value of these completed round-trip
transactions. We recommend grouping the results of these
calculations by the liquidity measurement and subjecting
them to non-parametric tests in an effort to infer
information about the significance and stability of the
performance and liquidity measures.
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Footnotes
1.)
This note benefitted greatly from yet another reading
of "Non-Parametric Statistics: for the Behavioral Sciences"
by Sidney Siegel.
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