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Chapter 1

Installation

1.1 UNIX/Lin ux

If you are unfamiliar with UNIX/Lin ux, seeyour systemadministrator or system
documentation for information on the systemcommandsreferredto below.

1.1.1 Download

1. Copy the .tar.gz or .zip le to /tmp.
2. If the le hasa .tar.gz extension,unzip it using gunzip . Otherwise skip to
step 3.
gunzip appxxxtar.gz
3. cd to your GAUSS or GAUSS Engine installation directory. We are assuming
J/usr/local/gauss  in this case.

cd /usr/local/gauss

4. Usetar or unzip, depending onthe le name extension,to extract the le.

tar xvf /tmp/ appxxxtar

{or{

unzip /tmp/ appxxxzip
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1.1.2 CD

1. Insert the Apps CD into your machine's CD-ROM drive.
2. Open a terminal window.
3. cd to your current GAUSS or GAUSS Engine installation directory. We are
assuming/usr/local/gaus s in this case.
cd /usr/local/gauss
4. Usetar or unzip, depending onthe le name extensions,to extract the les
found on the CD. For example:

tar xvf /cdrom/apps/app_ myap 1.0 _unix.tar

{or{
unzip /cdrom/apps/app_myapps1.0 _unix.zip

Howewer, note that the paths may be di erent on your machine.

Documertation for the application(s) can be found in the apps/MANUALSubdirectory
of the CD.

1.1.3 Floppy

1. Make a temporary directory.

mkdir /tmp/workdir

2. cd to the temporary directory.

cd /tmp/workdir

3. Usetar to extract the les.
tar xvf devie_name

If this software cameon diskettes, repeat the tar command for eat diskette.

4. Readthe README le.
more README

5. Run the install.sh  script in the work directory.
Jinstall.sh
The directory the les areinstalled to should be the sameasthe install directory
of GAUSS or the GAUSS Engine.

6. Remove the temporary directory (optional).
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1.2 Windows/NT/2000
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1.2.1 Download

Unzip the .zip le into your GAUSS or GAUSS Engine installation directory.

1.22 CD
1. Insert the Apps CD into your machine's CD-ROM drive.

2. Unzip the .zip les found on the CD to your GAUSS or GAUSS Engine
installation directory, using your current .zip le extraction utilit y.

Documerntation for the application(s) can be found in the MANUALsSibdirectory of the
CD.

1.2.3 Floppy
1. Placethe diskette in a oppy drive.
2. Call up a DOS window

3. In the DOS window log onto the root directory of the diskette drive. For
example:
A:<enter>
cd\<enter>

4. Type: ginstall source drive targetpath

source_drive Driv e containing les to install
with colon included

For example: A:

targetpath Main drive and subdirectory to install
to without a nal \

For example: C:\ GAUSS

A directory structure will be createdif it doesnot already exist and the les will
be copied over.
target path\ src sourcecode les

target path\ lib library les
target path\ examples example les
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1.3 Dierences Betweenthe UNIX and Windows/NT/2000
Versions

If the functions can be cortrolled during execution by entering keystrokesfrom
the keyboard, it may be necessaryto pressEnter after the keystroke in the

UNIX version.

On the Intel math coprocessorsusedby the Windows/NT/2000 machines,
intermediate calculations have 80-bit precision, while on the current UNIX
machines, all calculations are in 64-bit precision. For this reason, GAUSS
programs executedunder UNIX may produce slightly di erent results, due to
di erences in roundo, from those executedunder Windows/NT/2000.
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Chapter 2

Loglinear Analysis MT

The LOGLINEAR ANAL YSIS MT module corntains a set of routines for the analysis of
categoricaldata using loglinear analysis. Theseroutines can estimate most of the
models consideredin sud texts as Y.M.M. Bishop, S.E. Fienberg and P.W. Holland
(1975) Discrete Multivariate Analysis, A. Agresti (1984) Analysis of Ordinal Categorical
Data, and S. Haberman (1979) Analysis of Qualitative Data, Volumes1 and 2.

Estimation is performed in this module with the procedurellest which computes
maximum lik elihood estimatesby the Newton-Raphsonmethod. The other routines are
for entering data, constructing designmatrices, easily passinginformation to llest, and
printing the results. Input tables can be entered with the GAUSS editor, from the
keyboard using the program lltable, or with a table constructed from raw data using
the GAUSS procedure crosstab.

2.1 Getting Started

GAUSS 6.0.26+ is required to usetheseroutines.

2.1.1 README Files

The le README.limtcortains any last minute information on this module. Pleaseread
it before using the proceduresin this module.

2.1.2 Setup

In order to usethe proceduresin the LOGLINEAR ANAL YSIS MT module, the
module library must be active. This is done by including loglinmt in the library
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statemert at the top of your program:
library  loglinmt,quantal ,pgra ph;

This enablesGAUSS to nd the LOGLINEAR ANALYSIS MT procedures. An
[IControl structure is usedto hold control variablesthat are usedby the proceduresin
this module. To de ne an instance of this structure and setits membersto default
values,include the following instructions just after the library statemert at the top of
your program:

#include loglinmt.sdf
struct lIControl llc;
llc = liControlCreate ;

The version number of ead module is stored in a global variable. For LOGLINEAR
ANAL YSIS MT , this global variable is:

—limt _ver 3 1 matrix, the rst elemen corntains the major version number, the
secondelemert the minor version number, and the third elemen the
revision number.

If you call for technical support, you may be asked for the version of your copy of this
module.

2.2 The Loglinear Model

This section presernts the basicideasrelated to the loglinear model. This is done
primarily to clarify the notation that will be usedbelow. The readerwho is not familiar
with thesemodels should consult one of the texts givenin the references.

Considera K-way table constructed from variablesV; (i = 1;K), with variable V; having
K categories.The resulting table cortains N = K; Kj :::Kg cells. The obsened
variablesfor this table are contained in the N 1 vectorn. Let the N cell indices
asswiated with n be cortained in the K N matrix T where elemen t; is the
category level of variable V; for n;. For example,fora2 2 2 table (K = 3):

A=1 A=2
Cc=1 Cc=2 Cc=1 C=2

1 2 1 5 6
=2 7 8
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n and T would be:

oO~NO O, WN PP
NNNNRERPRREPPRE
NNFEPEFEPNNRE PP
NFEFNEFEPNEDNPRE

Let m bean N 1 vector of expected cell frequenciesfor the loglinear model. The
loglinear model is de ned as:
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logm = D

foran N P designmatrix D with P parametersin the P 1 vector

Estimation is basedon the assumptionthat the n; are independen Poissonrandom
variableswith expected valuesequalto m;. is estimated by the Newton-Raphson
method, basedon an algorithm presened in Agresti (1984).

The loglinear model is overparameterized,which meansthat constraints must be
imposedon the parameters. Di erent programs usedi erent constraints. Most
commonly, parametersare constrainedto sum to zero over the level of an individual
variable. Alternativ ely, the parameter asseiated with the rst level of any variable can
be xed to zero. llest allows either set of constraints.

The speci ¢ loglinear model is de ned by its designmatrix. The LOGLINEAR

ANAL YSIS MT module cortains a number of proceduresfor automatically
constructing common kinds of designmatrices. Alternativ ely, the user can construct his
or her own designmatrix to passto llest.

An important classof modelsis called hierarchical models. These models are uniquely
speci ed by the con gurations that are t by the model. A con guration is de ned asa
table formed from the original table by collapsing over dimensionsof the table. For
example, V1V would be the table formed from ViV, ::: Vi by collapsingover Vs, Vg,
.11, Vk . For purposesof describing hierarchical modelsin the proceduresdescribed
below, variableswill be referredto by number (e.g., 1, 2) and con gurations will be

de ned by integerscontaining the variablesin the table (e.g., the con guration for
variables 1 and 3 is indicated as 13).

Tableswith cell weights can also be analyzed. Thus, the model being estimated is
somewhatmore generalthan indicated above. Speci cally, the model with weights is:

log(mi=z) = kX
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where z; is the cell weight assaiated with cell i. SeeHaberman (1979) for details on
this form of the model. Clogg and Eliason (1988) provide a number of examplesof
using cell weights.

In its simplest form, weighting allows the analysis of incomplete tables. Incomplete
tables are tablesin which someof the cells are to be excludedfrom analysis. Thesecells
are consideredto have structural zeros. To indicate which cells have structural zeros,
an N 1 vector Z is constructed with a 1 for cellsto be analyzedand a O for cellsto be
dropped from analysis. The example le llratemt.e  provides an example of weighting.

2.3 General Design

The LOGLINEAR ANAL YSIS MT module consistsof a set of main procedures,
auxiliary procedurescalled by the main procedures,and an lIControl structure
containing control variableswhich specify aspects of estimation and output. The main
proceduresare:

Procedure Description Page
letters Setthe lettrs control variable to a string array of labels. 16
[I3way Estimate all 3-way hierarchical models for a table. 18
lldesign Input a designmatrix for usewith llest. 20
llest Compute maximum likelihood estimatesfor a loglinear model. 21
llhier Estimate a hierarchical model givenits t con gurations. 23
llout Print the estimatesfor a loglinear model. 26
lltable Input a table for usewith llest. 30
lluser Estimate a model with a user-supplieddesign. 31

llest is the certral routine that estimatesa loglinear model given a speci ¢ table, a set
of weights, and a designmatrix. llest will make e orts to x an improper design
matrix. For example,columnswith all zerosare deleted, and a warning is printed.
Further, if singularities are encourtered that cannot be eliminated, the o ending design
matrix is printed along with an explanation. The degreesof freedomfor the model are
computed with methods suggestedby Clogg and Eliason (1988). Essettially , the rank
of the designmatrix is subtracted from the number of cells without either structural or
tted zeros.

To seehow llest is used, considerthe hierarchical model 12,3for the 2 2 2 table 123.
Assumethat all cellsare to be analyzed. The loglinear model could be estimated as:

library  loglinmt;
#include loglinmt.sdf

struct IlIControl llc;
llc = liControlCreate;



2. LOGLINEAR ANALYSIS MT

n ={ 32,
d={

8
1
1
1

1
-1
-1
-1
-1

PRRPRPRRPRRPRRLRRPW®

61

11, 35, 6, 73, 41, 70 };

1
1
-1
-1
1
1
-1
-1

{ m,b,v,gsq,df,tol

1
-1
1
-1
1
-1
1
-1

11,
1 -1,
11,
11,
11,
11,
1 -1,
1 1}

} = llest(llc,n,0,d) ;

llest returns various useful piecesof information that are discussedbelow. However, the
procedurellout translates this information into a corveniert form. Thus, readable
results could be obtained by adding the matrix of cell indices and calling llout :

t =

{

NNNNRFRPRFRPPREPPE

llout(llc,t,m,b,vc,

NNFPFEPNNPREPRPE

PNPRPNRPENR

2}
gsq,dftol ,n,0, d,0,0 ,0);

In general,it is tedious and error-prone to enter designmatrices and tables. The

procedurelltable prompts the userfor the number of variables, the number of categories

per variable, and the value for ead cell. The useris giventhe option of specifying cell
weights. The user can provide a name (e.g., \m yname") which the program will useto
place the table indices, cell courts and weights in global matrices (here, mynamet,
mynamen and myname2). If desired,these matrices will be saved to disk.

The procedurelldesign prompts the user for the number of rows and columnsin the

designmatrix and prompts for ead elemen of the designmatrix. The rows correspnd
to cellsin the table and the columns correspnd to parameters. The user can provide a

name (e.g., \m yname") which the program will useto placethe designmatrix in a
global matrix (here, mynamed). If desired,the matrix will be saved to disk.

If the designmatrix, table, and cell indices have beenertered, the procedurelluser can

be usedto passthe table indices, cell counts and user-de ned designmatrix to llest and

print the results with llout. For example:

library  loglinmt;
#include loglinmt.sdf
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struct

llc
loadm myn, myt, myd;

call

[IControl llc;

= |lIControlCreate ;

lluser(lic,myt,m  yn,0, myd,"",")

Having complete cortrol over the designmatrix is useful for many specialized models.
Considerthe row e ects model preserned on page87 of Agresti (1985). Assumethat

the cell counts and table indices are saved in agr87t and agr87n. Then the row e ects
model could be estimated as:

/*

/*
/*

/*
/*
/*
/*

/*
/*

1

2
3

N o o bh

(0]

*/

*/
*/

*/
*/
*/
*/

*/
*/

/* lluser.e: Agresti, page 87 */
library  loglinmt;
#include loglinmt.sdf

struct lIControl llc;
llc = liControlCreate;
loadm agr87t,agr87n;
agr87d =
{110 10-1 0
110010 0,
110-1-1 1 0,
101 10 0-1,
101 01 0 0,
1 01-1-1 0 1,
1-1-1 1 0 1 1,
1-1-1 01 0 0,
1-1-1-1-1-1-1%
save agr87d,;
cls;
output file = "llusermt.out" reset;
print  "llusermt.e: RowEffects Model from Agresti,
print;
call lluser(llc,agr87t, agr87n,0,a gr87d,"™, ";
output off;

The numbersto the left are for referencepurposesonly.

Line (1) labelsthe program.

Line (2) loadsthe cell frequenciesand indices.

Line (3) inputs the designmatrix.

Line (4) savesthe designmatrix for later use.

Line (5) clearsthe screen.

page 87."

10
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Line (6) createsthe output le.

Line (7) labelsthe output.

Line (8) calls llest and llout and thus estimatesthe model.

Line (9) turns o the output.

This program is saved asllusermt.e in the examples subdirectory.

While manually ertering the designmatrix provides a great deal of exibilit v, it is

tedious and error-prone. For hierarchical models, there are two proceduresthat do
most of the work:
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[13way computesall possiblehierarchical models for a three-way table. All the
user must provide is the cell indices and the table. For example,
assumingthat llc, t, n, and z are in memory:

lI3way(llc,t,n,z );

would estimate all modelsfor the table with indicest, courts n, weights
cortained in z, and an instance of an lIControl structure llc.

llhier estimatesthe hierarchical model described by the con gurations that are
to be t. For example,

/* llhiermtl.e: Fienberg, page 27. */
library  loglinmt;
#include loglinmt.sdf

struct llIControl lic;

llc = liControlCreate ;

loadm fien27t,fien27n

print;

output file = "llhiermtl.out" reset;

print "llhiermtl.e: Fienberg, page 27.";
print;

print "Model 1: Conditional independence.";
print;

cfg ={ 13, 12 };

nm= "Fien3"$|"Fien2" $|"Fi enl";

call llhier(fien27t,f ien27n,0,c fg,nm);
print;

print "Model 2: Complete independence.";
print;

cfg ={ 1, 2, 3}

call llhier(llc,fien2 7t.fi  en27n0,cf g,nm);
output off;

11
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would estimate two hierarchical modelsfor the table stored in en27t
and en27n. This program is saved asllhiermtl.e in the examples
subdirectory.

letters Setsthe lettrs member of an lIControl structure to a string array of
labels. For example:

library  loglinmt;
#include loglinmt.sdf

struct IlIControl llc;
llc = liControlCreate;
llc = letters(llc,"S XUV w

would setllc.llettrs to a5 1 string array with S, X, U, V and W in it.
With letters it is possibleto specify modelswith letters rather than
numbers. For example: SU, VW rather than 13, 45.

The proceduresli3way, llhier and lluser illustrate the ways in which llest and llout can
be usedto construct customizedapplications for loglinear modeling.

llhier constructs a designmatrix for hierarchical models, passest to llest for
estimation, and passeshe results to llout for printing.

[I3way loopsthrough all hierarchical modelsfor three-way tables, passeghe
designmatrix to llest, and prints the goodnessof t of ead model.

lluser takesinformation on a table and designmatrix and passeshem to llest,
and then passeghe results to llout.

Taking thesethree proceduresas models, one could easily create a specialized
procedurefor logit type models, models for ordered data, and so on.

2.4 Control Variables

The members of the lIControl structure are cortrol variables, which are usedin
LOGLINEAR ANALYSIS MT to specify various options. Chapter 3 provides details
on which members of this structure a ect which procedures. The defaults can be
changedby modifying the lIControlCreate procedurein llapplmt.src . Alternativ ely,
the defaults can be changedby setting new valuesimmediately before using the
LOGLINEAR ANALYSIS MT procedures.

lettrs K 1 string array, cortains the charactersthat will be usedas
mnemonicsfor labeling the output. The rst elemern is assaiated with
the rst variable, the secondwith the second,etc. The abbreviations
supplied in lettrs are usedto label the output in llout. By default, A, B,
.. are usedas abbreviations for variables.

12
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maxit

mult

prtd

prte

prtit

prtt

sumO

tol

two

scalar, indicates the maximum number of iterations. If corvergenceis not
reached within 25 iterations, it generally meansthat there is a problem
with the model. When maxit is exceededa warning is printed along with
the results. Theseresults are to help you assesghe problem; they are
NOT correct. Default = 25.

scalar. Valuesare:

0 print coe cien ts for the loglinear model.

1 print coe cien ts for the multiplicativ e model. The parametersin the
multiplicativ e models are simply the exponertial of the parameters
in the loglinear model.

Default = 0.
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scalar. If 1, print the designmatrix. Default = 1.

scalar. If 0, the estimatesof the parametersare not printed. This is useful
if you just want the chi-squaresor expected cell frequencies.Default = 1.

scalar. If 1, print the information on iterations. Default = 1.

scalar. If 1, print the table of cell courts, expected values, residualsand
weights. Default = 1.

scalar. Valuesare:

0 parametersfor rst level of any variable are constrainedto zero.

1 parametersin the hierarchical model are constrainedto sumto 0
acrossthe level of any variable.

Default = 1.

scalar. Setstolerance for corvergence.Toleranceis de ned asthe
maximum di erence betweenthe coe cien ts of the current iteration and
the previous one. Default = 1le 5.

scalar. Valuesare:

0 do not double or squarethe coe cien ts. This is useful if logit models
are being estimated.

1 print two times the additiv e coe cien ts or the squaredmultiplicativ e
coe cien ts.

Default = 0.

13
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Chapter 3

Loglinear Analysis MT Reference
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Purpose

Setsthe lettrs member of an lIControl structure to a K 1 string array of labels.
Library

loglinmt

Format

llc2 = letters(llcl,str);

Input

llcl an instance of an lIControl structure.

str string, containing a list of one character variables.

Output

llc2 a copy of licl with the lettrs member set accordingto the input in str:

llc2.lettrs K 1 string array, corntains the charactersthat will be used

as mnemonicsfor labeling the output. The rst elemern is assaiated
with the rst variable, the secondwith the second,etc. The
abbreviations supplied in lettrs are usedto label the output in llout.
By default, A, B, ... are usedas abbreviations for variables.

Remarks

For example:

llc = letters(llc,"S XUV w

would setllc.lettrs to a5 1 string array with S, X, U, V and W in it. With letters it
is possibleto specify modelswith letters rather than numbers. For example: SU, VW
rather than 13, 45.

16
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= Example

library  loglinmt;
#include loglinmt.sdf

struct llIControl  llc;

llc = llIControlCreate;

loadm fien27t,fien27n;

llc = letters(llc,"S D H");

cfg = "SH"$|"SD",

nm = "SPECIES"$|"DIAMEER"$|"HEIGHT";

call llhier(llc,fien27t Jfien 27n,0,cfg, nm);

= Source
llapplmt.src

» Seealso

llhier

P
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Purpose

Estimates all hierarchical modelsfor a three-way table.

Library

loglinmt

Format

lI3way(llc,t,n,z);

Input

llc

an instance of an lIControl structure. The following members of llc are
referencedwithin the ll3way routine:

llc.header string, speci es the format for the output header. llc.header
can corntain zeroor more of the following characters:
t print title (seellc.title )
I bracket title with lines
d print date and time
v print procedurename and version number
Example:

llc.header = "tld";

If llc.header == \", no headeris printed. Default = \tldv".

[lc.maxit scalar, indicates the maximum number of iterations. If
convergenceis not reaced within 25 iterations, it generally
meansthat there is a problem with the model. When llc.maxit
is exceededa warning is printed along with the results. These
results are to help you assesgshe problem; they are NOT
correct. Default = 25.

llc.output scalar. If 1, intermediate results are printed. Default = 1.

llc.prtit scalar. If 1, print information on iterations. For this procedure,
it is bestto setllc.prtit to 0. Default = 1.

Irc.ranktol scalar,the tolerance usedto determine if any of the singular
valuesare e ectiv ely 0 when computing the rank of a matrix.
Default = 10 3.

llc.title string, messageprinted at the top of the results. Default = \".

llc.tol  scalar. Setstolerance for convergence.Toleranceis de ned as
the maximum di erence betweenthe coe cien ts of the current
iteration and the previous one. Default = 10 °.

18
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3. LOGLINEAR ANALYSIS MT REFERENCE Il3way

t N P matrix of cell indices, where N equalsrows(n) and P equalsthe
number of rows in the coe cien t matrix.

n N 1 matrix of cell courts of table.
z N 1 matrix with cell weights.
Output

None.

Remarks

Likelihood ratio and Pearsonchi-squaresfor all severnteen possibleloglinear models for
three-way tables are printed.

The procedures_llhdsgn, _lldigit and _llsubcn are called by this procedure. Theseare
documerted in the le llapplmt.src

Example

X
@
library  loglinmt; )
#include loglinmt.sdf &
struct llIControl  llc;
llc = llIControlCreate;
loadm fien27t,fien27n;
llc.prtit = 0;

print "lI3waymt.e: See Fienberg, page 42.";
[1Bway(llc,fien27t Jfien 27n,0);

Source

llapplmt.src

See also

llest, llitable, lidesign, llout, lihier, lluser

19
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Purpose

Interactively input a designmatrix for analysiswith llest.
Library

loglinmt

Format

lIdesign;

Input

The useris prompted for the number of rows and columnsin the designmatrix. The
rows correspnd to the cells of the table, the columnsto the parametersto be
estimated. The useris then prompted to enter elemens of the designmatrix. Finally,
the useris asked to specify a name for the matrix.

Output
None.
Remarks

Assumethat name is the user-suppliednameto specify the matrices. lldesign then
createsthe global designmatrix named.

The useris given the option to save the outputs to disk.
Example

library  loglinmt;
#include loglinmt.sdf

struct lIControl lic;
llc = liControlCreate;
lIitable;
/* respond to prompts from lltable to create myt, myz and myn*/
lIdesign;
/* respond to prompts from lldesign to create myd?*/
call lluser(llc,mytmy  n,myzmyd,"™,"™ );
Source
llinputmt.src
See also

llest, litable, llout, llhier, lI3way, lluser
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3. LOGLINEAR ANALYSIS MT REFERENCE llest

Purpose

Estimates a loglinear model by maximum lik elihood.
Library

loglinmt

Format

{ m,b,vc,gsqdf,tol } = llest(llc,n,z,d);

Input
llc an instance of an lIControl structure. The following members of llc are
referencedwithin the llest routine:
[lc.maxit scalar, indicates the maximum number of iterations. If
convergenceis not reaced within 25 iterations, it generally
meansthat there is a problem with the model. When llc.maxit -
is exceededa warning is printed along with the results. These %
results are to help you assesgshe problem; they are NOT §
correct. Default = 25. 2
llc.prtit scalar. If 1, print information on iterations. Default = 1.
Irc.ranktol scalar,the tolerance usedto determine if any of the singular
valuesare e ectiv ely 0 when computing the rank of a matrix.
Default = 10 13
llc.tol  scalar. Setstolerance for convergence.Toleranceis de ned as
the maximum di erence betweenthe coe cien ts of the current
iteration and the previous one. Default = 10 °.
n N 1 matrix of cell courts of the table, where N is the number of cells.
z N 1 matrix with cell weights.
d N P designmatrix, where P is the number of parametersto be
estimated. The rows of d correspnd to the cellsin n.
Output
m N 1 vector of expected cell frequencies,in the sameorder asn.
b P 1 vector of parameter estimates.
vC P P covariance matrix of b.
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3. LOGLINEAR ANALYSIS MT REFERENCE llest

gsq scalar, likelihood ratio chi-square.

df scalar, degreesof freedomassaiated with the model. The degreesof
freedomare computed as the di erence betweenthe number of nonzero
tted cellsand the rank of the designmatrix.

tol scalar, the actual toleranceat corvergence.

Remarks

Maximum lik elihood estimation is performed by the Newton-Raphsonmethod. The
program is basedon a SAS program written by Agresti (1984).

Source

llestmt.src

See also

lltable, lidesign, llout, lihier, l13way, lluser
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Purpose

Estimates a loglinear hierarchical model de ned by a set of con gurations to be t.

Library

loglinmt

Format

{ m,b,covb,gsqdf,tol,dsgn} = llhier(llc,t,n,z,cfg,nm);
Input

llc an instance of an lIControl structure. The following members of llc are
referencedwithin the llhier routine:

llc.header string, speci es the format for the output header. llc.header
can contain zeroor more of the following characters:
t print title (seellc.title )
I bracket title with lines
d print date and time
v print procedurename and version number

Example:
llc.header = "tld";
If llc.header == \", no headeris printed. Default = \tldv".

llc.lettrs K 1 string array, cortains the charactersthat will be usedas
mnemonicsfor labeling the output. The rst elemen is
asseiated with the rst variable, the secondwith the second,
etc. The abbreviations suppliedin llc.lettrs are usedto label
the output in llout. By default, A, B, ... are usedas
abbreviations for variables.

[lc.maxit scalar, indicates the maximum number of iterations. If
convergenceis not reaced within 25 iterations, it generally
meansthat there is a problem with the model. When llc.maxit
is exceededa warning is printed along with the results. These
results are to help you assesgshe problem; they are NOT
correct. Default = 25.

llc.mult scalar. Valuesare:

0 print coe cien ts for the loglinear model.

1 print coe cien ts for the multiplicativ e model. The
parametersin the multiplicativ e models are simply the
exponertial of the parametersin the loglinear model.
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3. LOGLINEAR ANALYSIS MT REFERENCE

cfg

nm

= Output

Default = 0.
llc.output scalar. If 1, intermediate results are printed. Default = 1.
llc.prtd scalar. If 1, print the designmatrix. Default = 1.

llc.prte scalar. If 0, the estimatesof the parametersare not printed.
Default = 1.

llc.prtt  scalar. If 1, print the table of cell counts, expected values,
residualsand weights. Default = 1.

Irc.ranktol scalar,the tolerance usedto determine if any of the singular
valuesare e ectiv ely 0 when computing the rank of a matrix.
Default = 10 13

llc.sumO scalar. Valuesare:

0 parametersfor rst level of any variable are constrainedto
zero.

1 parametersin the hierarchical model are constrainedto sum
to 0 acrossthe level of any variable.

Default = 1.
llc.title string, messageprinted at the top of the results. Default = \".

llc.tol  scalar, setstolerancefor corvergence.Toleranceis de ned as
the maximum di erence betweenthe coe cien ts of the current
iteration and the previous one. Default = 10 °.

llc.two scalar. Valuesare:

0 do not double or squarethe coe cien ts. This is useful if
logit models are being estimated.

1 print two times the additiv e coe cien ts or the squared
multiplicativ e coe cien ts.

Default = 0.
N P matrix of cell indices.
N 1 matrix of cell courts of table.
N 1 matrix of cell weights.
P 1 string array of character labels

{or{

P 1 numeric vector of variable indices

of the con gurations to be t.

Q 1 string array of variable names,or \" for no names.
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3. LOGLINEAR ANALYSIS MT REFERENCE lIhier

m N 1 vector of expected cell frequencies,in the sameorder asn.

b P 1 vector of parameter estimates.

covb P P covariance matrix of b.

gsq scalar, likelihood ratio chi-square.

df scalar, degreesof freedomassaiated with the model. The degreesof

freedomare computed as the di erence betweenthe number of nonzero
tted cellsand the rank of the designmatrix.

tol scalar, the actual toleranceat corvergence.
dsgn scalar, the designmatrix that was estimated.
» Remarks

Results of the estimation are also sert to the output device.

The procedures_llhdsgn, _lldigit , and _llsubcn are called by this procedure. These
are documerted in the le llapplmt.src
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= Example

library  loglinmt;
#include loglinmt.sdf

struct IlIControl llc;
llc = liControlCreate;
cfg ={ 13, 12 };
nm= "VAR_A"$|"VAR_B"$]'VAR C";
call llhier(llc,t,n,0,c fg,nm);
= Source
llapplmt.src
= Seealso

lltable, lidesign, llout, lihier, l13way, lluser

25



3. LOGLINEAR ANALYSIS MT REFERENCE llout

Purpose

Prints the results obtained from llest.

Library

loglinmt

Format

llout( llc,t,m,b,vc,gsqdf,tol,n,z,d,xcfg,nm,lbl);
Input

llc an instance of an lIControl structure. The following members of llc are
referencedwithin the llout routine:

llc.header string, speci es the format for the output header. llc.header
can corntain zeroor more of the following characters:

t print title (seellc.title )

I bracket title with lines

d print date and time

v print procedurename and version number

Example:
llc.header = "tld";

If llc.header == \", no headeris printed. Default = \tldv".
llc.mult scalar. Valuesare:

0 print coe cien ts for the loglinear model.

1 print coe cien ts for the multiplicativ e model. The
parametersin the multiplicativ e models are simply the
exponertial of the parametersin the loglinear model.

Default = 0.
llc.prtd scalar. If 1, print the designmatrix. Default = 1.

llc.prte scalar. If 0, the estimatesof the parametersare not printed.
Default = 1.

llc.prtt  scalar. If 1, print the table of cell counts, expected values,
residualsand weights. Default = 1.

llc.title string, messageprinted at the top of the results. Default = \".
[lc.two scalar. Valuesare:

0 do not double or squarethe coe cien ts. This is useful if
logit models are being estimated.
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3. LOGLINEAR ANALYSIS MT REFERENCE llout

VvC

gsq
df

tol

xcfg

nm

bl

Output

1 print two times the additiv e coe cien ts or the squared
multiplicativ e coe cien ts.

Default = 0.
N P matrix of cell indices.
N 1 vector of expected cell cournts.
P 1 vector of parameter estimates.
P P covariance matrix of estimatesin b.
scalar, likelihood ratio chi-square.

scalar, degreesof freedomassaiated with the model. The degreesof
freedomare computed as the di erence betweenthe number of nonzero
tted cellsand the rank of the designmatrix.

scalar, the actual tolerance at corvergence.lIf this is not lessthan llc.tol,
then the estimatesdid not converge.

N 1 vector of cell courts of table.

N 1 vector of cell weights.
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N P designmatrix, where P is the number of parametersto be
estimated. The rows of d correspnd to the cellsin n.

scalar, con gurations t in hierarchical model. If the model is not
hierarchical or you do not want the con gurations printed, set xcfg = 0.

N 1 string array of variable names,or \" for no names.

P 1 string array of labelsto be assaiated with parametersbeing
estimated. If \", parameterswill not be labeled.

Results are sert to the output device.

Remarks

This routine may be usedto output the results from any useof llest.

Example

This exampleillustrates how llest and llout can be combined to create routines to
simplify the estimation of loglinear models. This procedureis documerted as lluser.
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3. LOGLINEAR ANALYSIS MT REFERENCE llout

proc (0) = lluser(llc,t,n,z, d,nm, Ibl);
local m,b,vc,gsq,df,tol,x cfg;
xcfg = 0;

{ m,b,vc,gsq,df,tol } = llest(llc,n,z,d );
llout(llc,t,m,b ,vc,g sq.df ,tol, n,z,d ,xcf g,nm,lbl);
endp; /* lluser */

» Source
llestmt.src

» Seealso

llest, lltable, lidesign, lIhier, lI3way, lluser
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3. LOGLINEAR ANALYSIS MT REFERENCE [IControlCreate

Purpose

Setsthe members of an lIControl structure to default values.
Library
loglinmt

Format

llc = lIControlCreate;

Input

None.

Output

llc an instance of an lIControl structure with its membersset to default
values.

Remarks

Putting this instruction at the top of all programsthat invoke LOGLINEAR

ANAL YSIS MT proceduresis good practice. This will prevent cortrol variablesfrom
being inappropriately de ned when a program is run either seweral times or after
another program that also calls LOGLINEAR ANAL YSIS MT procedures.

Source

llapplmt.src
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3. LOGLINEAR ANALYSIS MT REFERENCE lItable

Purpose

Interactively constructs a table for analysisby llest.

Library

loglinmt

Format

lIitable;

Input

The useris prompted for the number of variables and the number of categoriesper

variable. The useris then prompted to erter cell courts. Optionally, the user may
specify cell weights. Finally, the useris asked to specify a name for the matrices.

Output

Assumethat name is the user-suppliedname to specify the matrices. lltable createsthe
following global matrices:

namen N 1 matrix of cell courts of table, where N is the number of cells.
namez N 1 matrix of cell weights.

namet N P matrix of cell indices ass&iated with namen.

Remarks

The useris given the option to save the outputs to disk.

Source

llinputmt.src

See also

llest, lidesign, llout, llhier, [I3way, lluser
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Purpose

Estimates and prints results for a loglinear model basedon a user-supplieddesign
matrix.

Library

loglinmt

Format

{ m,b,covb,gsqdf,tol } = lluser(lic,t,n,z,d,nm,lbl);
Input

llc an instance of an lIControl structure. The following members of llc are
referencedwithin the lluser routine:

llc.header string, speci es the format for the output header. llc.header
can contain zeroor more of the following characters:
t print title (seellc.title )
I bracket title with lines
d print date and time
v print procedurename and version number

Example:
llc.header = "tld";
If llc.header == \", no headeris printed. Default = \tldv".

[lc.maxit scalar, indicates the maximum number of iterations. If
convergenceis not reaced within 25 iterations, it generally
meansthat there is a problem with the model. When llc.maxit
is exceededa warning is printed along with the results. These
results are to help you assesgshe problem; they are NOT
correct. Default = 25.

llc.mult scalar. Valuesare:

0 print coe cien ts for the loglinear model.

1 print coe cien ts for the multiplicativ e model. The
parametersin the multiplicativ e models are simply the
exponertial of the parametersin the loglinear model.

Default = 0.
llc.output scalar. If 1, results are printed to the screen.Default = 1.
llc.prtd scalar. If 1, print the designmatrix. Default = 1.
llc.prtit scalar. If 1, print the information on iterations. Default = 1.
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3. LOGLINEAR ANALYSIS MT REFERENCE lluser

nm

bl

Output

covb

gsq
df

tol

llc.prtt  scalar. If 1, print the table of cell counts, expected values,
residualsand weights. Default = 1.

Irc.ranktol scalar,the tolerance usedto determine if any of the singular
valuesare e ectiv ely 0 when computing the rank of a matrix.
Default = 10 13

llc.title string, messageprinted at the top of the results. Default = \".

llc.tol  scalar, setstolerancefor corvergence.Toleranceis de ned as
the maximum di erence betweenthe coe cien ts of the current
iteration and the previous one. Default = 10 °.

llc.two scalar. Valuesare:

0 do not double or squarethe coe cien ts. This is useful if
logit models are being estimated.

1 print two times the additiv e coe cien ts or the squared
multiplicativ e coe cien ts.

Default = 0.
P matrix of cell indices.
1 matrix of cell courts of table.

1 matrix of cell weights.

z Zz Z2 Z

P designmatrix, where P is the number of parametersto be
estimated. The rows of d correspnd to the cellsin n.

N 1 string array of variable names,or \" for no names.

P 1 string array of parameter names. If \", parameterswill not be
given names.

N 1 vector of expected cell frequencies,in sameorder asn.
P 1 vector of parameter estimates.

P P covariance matrix of b.

scalar, likelihood ratio chi-square.

scalar, degreesof freedomassaiated with the model. The degreesof
freedomare computed as the di erence betweenthe number of nonzero
tted cellsand the rank of the designmatrix.

scalar, the actual toleranceat corvergence.
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=« Remarks

Results of the estimation are also sert to the output deviceif llc.output = 1.

= Example

This examplewill estimate the row e ect model for ordinal data.

library  loglinmt;
#include loglinmt.sdf

struct llIControl lic;
llc = lIControlCreate;
loadm agr87t,agr87n;
agr87d =
{1 101 0-1 0O
110010 0
1 10-1-1 1 0,
1 011 0 0-1,
101010 0 -
10 1-1-1 0 1, @
1-1-1 1 0 1 1, =
1-1-1 0 1 0 0, 3
1-1-1-1-1-1-1%
output file = limtl.out reset;
call lluser(lic,agr87t, agr87n,0,a gr87d,™, ™;
output off;
= Source
llapplmt.src
= Seealso

lltable, lidesign, llout, lIhier, lI3way
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