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FOREWORD

This report was prepare by Prof. Dr. Waloddi Weibull, La Rosiaz,
Lausanne, Switzerland under USAF Contract No. AF 61(052)-943. This
contract was initiated under Project No. 7351, "Metallic Materials",
Task No. 735106, '"Behavior of Metals". The contract was administered
by the European Office, Office of Aerospace Research. The work was
monitored by the Metals and Ceramics Division, Air Force Materials
Laboratory, Air Force Systems Command, under the direction of Mr. W. J. Trapp.

This report covers work conducted from February 1968 to December 1968.

The manuscript of this report was released by the author January 1969
for publication as a technical report.

This technical report has been reviewed and is approved.

W. J. TRAPP, Chief

Strength and Dynamics Branch
Metals and Ceramics Division
Air Force Materials Laboratory




ABSTRACT

The usual way to solve the fundamental problem of deciding
whether an assumed distribution function is acceptable or not,
consists -~ if at all done ~ in estimating the parameters and
checking the attained goodness of fit by some accepted crite-
rion, in most cases the Chi-square test. In this way, the de~-
cision depends not only on the assumed function, so it may
happen that an acceptable function may be rejected on the basis
of results from poor estimating or fitting procedures,

The purpose of this researoch was to find a criterion which
eliminates such fatalities and depends entirely on the assumed
function alone. Such a criterion, based on the “mumber-of-runs",
has been proposed, The properties of this statistic and its
usefulness as a measure of departure from the true distribution
have been demonstrated. The concept "maxrimum number of runs®
(MAXNOR) of a given sample and methods for its ascertaining have
been introduced. Its use as a criterion for deciding whether
the assumed function is acceptable or not has been studied by

applying it to data from tests on stirength of brittle materials,
fatigue life of aluminum alloys, etoc.

Distribution of this abstract is unlimited. It may be released

to the Clearinghouse, Department of Commerce, for sale to the- general
public.
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A Criterion for the Acceptability of Assumed Distribution FMunctions

1. Introduction

Any statistical analysis of a set of observations is based
on a - tacitly or expressedly - assumed distribution of the ob~-
servations., BEven a procedure as simple as taking the arithmetic
mean of a number of observed values has no sense, if the under-
lying distribution is unknown. Consequently, the problem of
deciding whether the assumed distribution function is acceptable
or not is a fundamental problem.

The usual way of solving this problem consists in estimating
from the sample, by some accepted method, the parameters of the
assumed function and then testing the goodness~of-fit by use of
some oriterion, the mostly preferred one being the test.

It is obvious that the decision will, in this way, depend not
only on the assumed distribution but also on the estimation method
and the eriterion used, so it may easily happen that an acceptable
function may be rejected as a result of a poor fitting procedure.

It has been the soope of this investigation to find a crite-
rion for the acceptability of an assumed distribution of the popu-~
lation, from which the sample is drawn, which depends entirely on
this distribution and is completely independent of any estimation
procedure and the attained fit., Such a criterion, based on the
statistic "number-of-runs", will now be demonstrated.

This criterion provides a tool not only for deciding whether
an assumed distribution function is acceptable or not but also
which of several competing functions is the better one, that is,

has the least departure from the true but unknown distribution
function.

2. Properties of the statistic number-of-runs

A run is, in this particular ocase, a sequence of data points
lying on the same side of a curve., Let us now assume that this
curve goea through the medians of the ordered observations. The
sample of seven data points located as demonstrated in Fig.l in
relation to this curve thus yields four runs. It is evident that








