
Behavior Research Methods & Instrumentation
1976. Vol. 8 (31. 320-321

NONMET II: A program for the analysis of
contingency tables and other types of nonmetric

data by weighted least squares

Table I
Hypothetical Data and Corresponding Probabilities

of Occurrence

Response Category
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Subpopulation

i =1
2

j = I, 2, ••• r Total

»n (PH), n12 (P12), ••• n1r (P1r) n1

n21 (P21), n22 (P22), ••• n2r (P2r) n2

A test of the fit of the dummy variable model may be obtained by:

r
Note-Pij =(nij/n;) • .L Pij =1.00.

J=l

(6)

(9)

(8)

(7)

by means of weighted least squares,

f = Xb

If the lioF indicates that the dummy variable model adequately
represents the data (i.e., all significant specification error has been
removed), complex hypotheses based upon the model parameters
may be tested by means of the general linear hypothesis:

The user then specifies a series of dummy variables to represent
the effect of the independent variables (factors) that define the
original table. The program will then obtain estimates of model
parameters from the general linear model:

The variance-covariance of the vector b is given by:

The program described here for the analysis of contingency
tables by weighted least squares is a revision and combination of
several earlier programs which performed this analysis (Forthofer
& Koch, 1974; Forthofer, Starmer, & Grizzle, 1971; Kritzer,
1973). In addition, extensive changes have been made in the·
input and output features of the program, and an interactive
capability has been added. As a result of the use of dynamic
storage allocation techniques, there is no arbitrary limit on the
rank of the input matrices; the program is limited only by
the time parameter and the memory capacity of the machine.
Furthermore, the use of dynamic storage allocation allows the
user to request a region that is not larger than needed for
his particular problem; this region may be as small as 128K on
IBM 370systems. .

Metbod. The NONMET program provides a general package
for the general linear approach to the analysis of nonmetric
(nominal and ordinal) data (Forthofer & Koch, 1973; Grizzle,
Starmer, & Koch, 1969; Kritzer, 1976; Lehnen & Koch, 1974).
This statistical technique involves the fitting of a linear model
to data arrayed in a complex contingency table by the use of
weighted least squares. The input for NONMET permits the
analysis of linear, log-linear, or more complex functions of the
response variables.

The user either supplies a vector representing a dependent
variable and its associated variance-covariance matrix, or
generates a dependent variable (response) function from the row
conditional proportions (probabilities) corresponding to a con
tingency table (seeTable I).

The probability matrix P can be rewritten as a vector p:

Cb = o. (10)

Pll
P12

P21

E= P22

The x.2 to test the hypothesis is obtained by:

(II)

Psr

By supplying one or more operator matrices, the user may
generate a response function vector f:

For any of these functions, a corresponding variance-covariance
matrix Vf can be generated (Forthofer & Koch, 1974,
pp. 238-239).

flin•a , = Ap

flog = Kin (Ap)

f.~p = Qexp [K In (Ap)],

flog_log = Lin {Qexp [K In (A p)]} .

(2)

(3)

(4)

(5)

The Pl'OInDl. The NONMET program is written in standard
FORTRAN IV and is designed to be easily implemented on a
variety of computer systems. The program has been used
extensivelyon an IBM 370/155-11 system running SVS.

The program makes available to the user a wide variety
of options for operating mode (interactive or batch), control card
input (free-field, keyword control statements are used), matrix
input (fixed format or free-field format are included among the
options), matrix generation (the program will automatically
generate a variety of the operator matrices used to create
the response function, and a variety of the dummy variable
models that can be fitted to the response function), and for data
input (card or tape, fixed format or free-field, contingency
table or previously created response function).

Program avaUability. To obtain the program, contact Herbert
M. Kritzer, Social Science Program Library, Department of
Political Science, Rice University, Houston, Texas 77001. A
copy of the program manual is available at a cost of $3.50.
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