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Abstract

This article extends the Minimum Description Length (MDL) penalty functionB2(n) suggested by
P.G. Bryant and O.I. Cordero-Bra˜na [Model selection using the minimum description length principle, The
American Statistician 54 (2000) 257–268] to cover an arbitrary range of possible parameter values, and
provides approximations for large sample sizes. The results are illustrated using data from a recent clinical
trial (The Women’s Health Initiative).
c© 2005 Elsevier B.V. All rights reserved.
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1. An introductory example

1.1. Background

As reported in [4], onearm of the Women’s Health Initiative, the clinical trial of estrogen
plus progestin, was terminated 3 years earlyin large measure because of an elevated rate of
stroke among those women who took the estrogen plus progestin treatment compared to those
who took a placebo. For a detailed report, including specific definitions and criteria, consult the
article cited and the referencestherein. The following numbers are extracted from Table 2, page
2677 of that article. They are used here for illustrative purposes, and not to criticize the study
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or the decision to terminate it. The placebo group hadn1 = 8102 women enrolled, and of these
x1 = 107, or p1 = 1.3207% had a stroke. The estrogen-plus-progestin group hadn2 = 8506
members, of whom 151, orp2 = 1.7752% had a stroke.

1.2. Testing the difference between p1 and p2

To assess the statistical significance of the observed differencep1 − p2 = .013207−
.017752= −0.004545 we may use an approximate (two-sided)z-test for the difference between
the two population proportions. The standardized test statistic is

z = p1 − p2√
p(1 − p)(1/n1 + 1/n2)

,

where p = (x1 + x2)/(n1 + n2) = (107+ 151)/(8102+ 8506) = 1.5535% is the pooled
proportion of cases of stroke. This yields

z = .013207− .017752√
.015535(1− .015535)(1/8102+ 1/8506)

= −2.367,

which would be statistically significant at, say, levelα = .05, though not at levelα = .01.
The result was widely reported in the press, and may have influenced women and their

physicians to consider stopping the use of the estrogen-plus-progestin treatment, though the risk
of stroke while taking the treatment is still relatively small and the treatment does have benefits.

1.3. An approach using the Minimum Description Length (MDL) Principle

We may also assess the observed difference using the Minimum Description Length (MDL)
Principle. According to (one version of) MDL, the two proportionsp1 and p2 would be
considered convincingly different if

nH(p) + ln B2(n) > n1H (p1) + ln B2(n1) + n2H (p2) + ln B2(n2), (1)

whereH (t) = −t ln t − (1 − t) ln(1 − t) and

B2(n) =
n∑
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B2(n) is the MDL penalty function described in [3].
For theWomen’s Health Initiative example above, these calculations yield

nH(p) + ln B2(n) = 16608× H

(
258

16608

)
+ ln B2(16608)

= 16608× .08011037+ 5.088735
= 1335.562
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