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Chapter 1

Installation

1.1 UNIX/Lin ux

If you are unfamiliar with UNIX/Lin ux, seeyour system administrator or system
documentation for information on the system commandsreferred to 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
lusr/local/gauss  in this case.
cd /usr/local/gauss

4. Usetar or unzip, depending on the 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/gauss in this case.
cd /usr/local/gaus s
4. Usetar or unzip, depending on the le name extensions,to extract the les
found on the CD. For example:
tar xvf /cdrom/apps/app -myappsl.0 _unix.tar

{or{

unzip /cdrom/apps/app myappsl.0 _unix.zip
However, 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 atemporary 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 came on diskettes, repeat the tar command for eadh diskette.

4. Readthe README le.
more README

5. Run the install.sh  script in the work directory.
Jinstall.sh
The directory the les are installed 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

1.2.1 Download

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

1.2.2 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.

Documertation for the application(s) can be found in the MANUALSubdirectory 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 target path

source_drive Driv e containing les to install
with colon included

For example: A:

target path 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 controlled 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 producesslightly di erent results, due to
di erences in roundo, from those executedunder Windows/NT/2000.
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Descriptive Statistics MT

The DESCRIPTIVE STATISTICS MT module is a set of procedureswhich generates
basic sample statistics of the variablesin GAUSS data sets. These statistics describe
the numerical characteristics of the random variables, and provide information for
further statistical analysis.

DESCRIPTIVE STATISTICS MT usesstructures instead of globalsto hold program
defaults, making it safeto usein multi-threaded applications.

2.1 Getting Started

GAUSS 6.0.25+ and the GAUSS Run-Time Library 6.0.20+ are required to usethese
routines.

2.1.1 README Files

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

2.2 Setup

In order to usethe proceduresin the DESCRIPTIVE STATISTICS MT module, the
DSTATMT library must be active. This is done by including dstatmt in the LIBRARY
statemert at the top of your program:
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library  dstatmt,quantal ,pgraph;

This enablesGAUSS to nd the DESCRIPTIVE STATISTICS MT procedures.If you
are calling a procedurethat takesa dstatControl structure asan argumert, you also
needthe statemerts:

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCrea te;

The call to dstatControlCreate setsthe members of the dstatControl structure to their
default values. dstatControlCreate can also be usedto resetthe menbers of the
structure in succeedingexecutionsof the program.

2.3 Data Sets

A GAUSS data setis a binary disk le, which is saved with a .dat extension. The
.dat le is comprisedof the data and a headerwhich contains the namesand types of
the variables assaiated with ead column of the data set.

2.3.1 Data Transformations

It is assumedthat the data set for analysisis ready before you call the procedures. If
you needto modify your data, GAUSS Data Tool is available for fast and simple
manipulation of data sets. GAUSS Data Tool provides userswith a powerful and
exible environment for viewing and modifying data. It includes commandsfor keeping
and dropping variables, selecting obsenations, sorting, merging on a key variable or set
of variables, imputing missing data, and transforming data using GAUSS functions.

2.3.2 Creating Data Sets

There are three ways to create a GAUSS data set.

1. If you have an ASCII format data le, usethe ATOG utilit y to convert it into a
GAUSS data set. For details, seeATOG in the UTILITIES section of the
GAUSS manual.

2. If you have a matrix in memory, usethe command create or savedto createa
data set. Seethe COMMAND REFERENCE section of the GAUSS manual.

3. GAUSS Data Tool has commandsfor creating new data setsand translating
ASCII and Excel les to GAUSS data sets.

To look at a GAUSS data set, usethe keyword datalist. The syntax is:
datalist  filename [variables];
For details, seedatalist in the GAUSS manual.

6
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2.3.3 Variable Types

GAUSS currently supports three typesof variables: numeric, character, and date. Since
the typesof the variablesin a data set are kept in the assaiated .dat le, there is no
needfor the userto supply the variable typesfor DESCRIPTIVE STATISTICS MT
routines that operate on data sets.

2.4 Error Codes

If problems are encourtered in data being analyzed, the proceduresattempt to trap the
errors. Errors are handled with the low order bit of the trap ag. Depending on the
value of the trap ag, the procedureeither sendsan error messagendicating the nature
of the problem and terminates the program, or returns an error code without
termination.

TRAP 0 terminate with error message

TRAP 1 return scalarerror code

Error codesare particularly helpful if you are running a large program and needto
obtain valuesto passto other programs.

2.4.1 Testsfor Error Codes

If an error is encourtered and a procedurereturns an error code, it will appear asa
missing value. Usethe SCALERR procedureto return the value of the error code. For
example:

{ t, n} = crosstab(ds,data set,varnm);

errcode = scalerr(t);

if errcode /= O;
print  "Error
end;

endif;

errcode was encountered.";

The error code returned by SCALERR is an integer.

2.4.2 List of Error Codes

Following is a list of error code de nitions:
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Data le not found.

Unde ned variablesin input argumert.

Index out of range.

Type mismatch.

Non-numeric variables included.

This function doesnot compute one or more of the statistics spec-
ied.

9 Weight variable must be numeric.

32 Too many cellsin procedure.

33 Cannot create crosstablewith only one variable.

41 No missing values speci ed, but missing valueswere encourtered.
77 No casedleft after deleting missing obsenations.

O~NOTWN -

2.5 Getting Help on Procedures

All of the proceduresin the DESCRIPTIVE STATISTICS MT module are
automatically accessiblen GAUSS if the DSTATMT library is active. You can nd the
de nition of a DESCRIPTIVE STATISTICS MT procedureand information about its
syntax and argumerts as follows:

If you are running Windows, place the cursor on the name of the procedureand press
Ctrl-F1.

If you are running UNIX, type browsefollowed by the name of the procedure.

2.6 Compatibilit y with Previous Versions

This new version of the DESCRIPTIVE STATISTICS MT module requires GAUSS
6.0.25+ and the GAUSS Run-Time Library 6.0.20+. Any programsthat you had
running under the previous modules may require minor changesbeforethey run
successfullyunder this new version.
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Descriptive Statistics MT
Reference

A summary table listing the main proceduresis displayed below.

Procedure Description Page
corr Computesthe correlations 11
crosstab Creates contingency tables from raw or weighted data 15
freq Computes frequency distributions 19
mardia Computes multiv ariate skew and kurtosis 27
means Computes the descriptive statistics 30
meanssk Computes the descriptive statistics, including skew and kurtosis 34
ttest Teststhe di erences of meansbetweentwo groups 40




dstatControlCreate 3. DESCRIPTIVE STATISTICS MT REFERENCE

= Purpose

Createsan instance of a dstatControl structure and setsits membersto default values.
= Library

dstatmt
= Format

ds = dstatControlCreate;
= Output

ds an instance of a dstatControl structure.

= Remarks

dstatControlCreate should be called before any procedurein the DESCRIPTIVE
STATISTICS MT module that takesa dstatControl structure asan argumert. It may
also be called to resetthe members of a dstatControl structure in succeeding
executionsof a program that invokesDESCRIPTIVE STATISTICS MT procedures.

» Source

dstatsetmt.src

10



3. DESCRIPTIVE STATISTICS MT REFERENCE corr

Purpose

Computes the correlations for variablesin a GAUSS data set.

Library

dstatmt

Format

{ cor,vc,n,nms,des} = corr(ds,datasetvars);
Input

ds an instance of a dstatControl structure. The following members of ds are
referencedwithin the corr routine:

dscor scalar,if 1, print correlation matrix. Default = 1.

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
% print procedure name and version number
f print le name being analyzed
Example:

ds.header = "tld";

If ds.header == \", no headeris printed. Default = \tldvf ".

dsmaxvec scalar, the largest number of elemeris allowed in any one
matrix. Default = 20000.

ds.miss scalar, determines how missing data is handled.

0 Missing valuesare not cheded for, and sothe data set must
not have any missing obsenations. This is the fastest option.

1 Listwise deletion. Removesfrom computation any obsenation
containing a missing value for any variable included in the
analysis.

2 Pairwise deletion. corr doesnot require a complete set of data
for each obsenation. This proceduredeals separately with
ead pair of variablesin the matrix, computing the covariance
and correlation betweenthat pair on the basisof all casesfor
which there is data. With pairwise deletion, any pair of
variables containing missing valuesis excludedfrom the
computation of their covariance.

11
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Default = 0.
dsmmt scalar,if 1, print moment matrix. Default = 0.
dsoutput scalar, determinesprinting of intermediate results.

0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.

Default = 1.

dsrange 2 1 vector, the range of recordsin the data set usedfor
analysis. The rst elemen is the starting row index, the second
elemen is the ending row index. Default is ds.range = f 0, 0 g,
the whole data set. For example, if one wants the range of data
from row 100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 };

dsrowfac scalar,\row factor". If a DESCRIPTIVE STATISTICS MT
procedurefails due to insu cien t memory while attempting to
read a GAUSS data set, then ds.rowfac may be setto somevalue
between0 and 1 to read a proportion of the original number of
rows of the GAUSS data set. For example, setting

ds.rowfac = 0.8;

causesGAUSS to read in only 80% of the rows that were
originally calculated.
This global hasan e ect only when ds.rowsperiter = 0.
Default = 1.

ds.rowsperiter  scalar, speci es how many rows of the data set are read

per iteration of the read loop. If ds.rowsperiter = 0, the
number of rows to be read is calculated by corr. Default = 0.

dsstat scalar, if 1, print univariate descriptive statistics. Default = 1.

ds.statlist M 1 vector, wherel<= M <= 6. If 0, all univariate
descriptive statistics are included in report. Otherwise only the
speci ed statistics are included, in the order in which they appear

in ds.statlist
Available statistics are:
1 Means
2 Standard Deviation
3 Minimum
4 Maximum

11 Number Valid
12 Number Missing

This global hasan e ect only when ds.stat = 1.
Default = 0.
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dataset

vars

= Output

VvC

nms

des

dst scalar, if 1, print t-tests of hypothesisHp : r = 0. Basedon the
formula:

n 1pr— t(n 2)
1 r2

Default = 1.
dstitle string, this is the title usedby ds.header. Default = \".
dsvc  scalar,if 1, print covariance matrix. Default = O.

dsweight string, name of weight variable. By default, unweighted
correlations are calculated.

dsweightindex scalar, index of weight variable. ds.weightindex
overrides ds.weight . By default, unweighted correlations are
calculated.

string, name of data le.

K 1 string array, namesof variables.

{or{

K 1 numeric vector, indices of variables.

If 0, all variables are included.

K K matrix, correlations in the order of vars.
K K matrix, covariancesin the order of vars.

scalar, number of obsenations for listwise correlations.

{ or{

K K matrix of number of obsenations for ead correlation.

A matrix is returned if and only if pairwise correlations are selected.
K 1 string array, variable namesin the order of vars.
K 7 matrix, descriptive statistics:

ded.,1] Means

deqd.,2] Standard deviations
deqd.,3] Variances

deq.,4] Minimum

ded.,5] Maximum

deqd.,6] Number of valid cases
deqd.,7] Number of missing cases

13
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Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

Data le not found

Unde ned variablesin input argumernt

Index out of range

This function doesnot compute one or more of the statistics speci ed

© 00 W N

Weight variable must be numeric
41 No missing valuesspeci ed, but missing valueswere encourtered
77 No casedeft after deleting missing obsenations

= Example

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCrea te;

string var ={ publ, pub3, pub6, job, enrol }
ds.weight = "publ";

ds.miss = 2;

ds.header = "tl";

ds.titte = "corrmt.e: WEIGHTEBAIRWISE ALL OPTIONS";
output file = corrmt.out reset;
call corr(ds,"scigau” ,var) ;
output off;
Source

destatmt.src

14



3. DESCRIPTIVE STATISTICS MT REFERENCE crosstab

Purpose

Createscorntingency tables from raw or weighted data corntained in a GAUSS data set.

Library

dstatmt

Format

{ t,n } = crosstab(ds,datasetvars);

Input

ds

an instance of a dstatControl structure. The following members of ds are
referencedwithin the crosstab routine:

dscase scalar,if 1, casesensitivity turned on for character variables.
Default = 0.

dscol scalar, number of columnsto print per section of a table. If a
table is large, this allows printing it in sections. Default = 6.

dscolp scalar,if 1, list column percertages. Default = 1.

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
% print procedure name and version number

f print le name being analyzed
Example:
ds.header = "tld";
If ds.header == \", no headeris printed. Default = \tldvf "

ds.maxvec scalar, the largest number of elemens allowed in any one
matrix. Default = 20000.

ds.miss scalar, determines how missing data are handled.

0 Missing valuesare included in the table as a separatecategory
if there are missing obsenations in the data.

1 Listwise deletion. Removesfrom computation any obsenation
with a missing value for any variable included in the analysis.

Default = 0.
ds.output scalar, determinesprinting of intermediate results.

15
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0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.
Default = 1.

dsrange 2 1 vector, the range of recordsin the data set usedfor
analysis. The rst elemer is the starting row index, the second
elemen is the ending row index. Default is ds.range = f 0, 0 g,
the whole data set. For example, if one wants the range of data
from row 100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 };
dsrow scalar, number of rows to print per section of a table. If a table is
large, this allows printing it in sections. Default = 3.
dsrowfac scalar,\row factor". If crosstab fails due to insu cien t
memory while attempting to read a GAUSS data set, then
ds.rowfac may be setto somevalue between0 and 1 to read a

proportion of the original number of rows of the GAUSS data set.
For example, setting

ds.rowfac = 0.8;
causesGAUSS to read in only 80% of the rows that were
originally calculated.
This global hasan e ect only when ds.rowsperiter = 0.
Default = 1.
dsrowp scalar,if 1, list row percertages. Default = 1.

ds.rowsperiter  scalar, speci es how many rows of the data set are read
per iteration of the read loop. If ds.rowsperiter = 0, the
number of rows to be read is calculated by crosstab. Default = 0.

dsstat scalar,if 1, print statistics. Seedocumertation of tbistat for
details on statistics printed. Default = 1.

dstitle string, this is the title usedby ds.header. Default = \".

dstotp scalar,if 1, list total percertages. Default = 1.

dsweight string, name of weight variable. By default, unweighted
correlations are calculated.

dsweightindex scalar, index of weight variable. ds.weightindex
overrides ds.weight . By default, unweighted correlations are
calculated.

string, name of data set.

K 1 string array of variable namesfor the table.

{ or{
K 1 numeric vector of column indices of variables for the table.
K must be at least 2. The rst variable in vars is the row variable, the
secondvariable is the column variable, the remaining variables are levels of
the control variables.
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Output
t N K matrix, table indices.

n N 1 vector, table courts.
Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

Data le not found

Unde ned variablesin input argumert

Index out of range

Weight variable must be numeric

32 Too many cellsin crosstable

33 Cannot create crosstablewith only one variable

© W N -

Remarks
This procedure handlesboth character and numeric data. Date variables are skipped.

crosstab constructs a K-way table from variables Vi (i = 1;K) in vars, with variable V,
having K; categories. The resulting table contains N = K; K, :::Kg cells. The
obsened variables for this table are contained in the N 1 vector n. The N cell indices
assaiated with n are cortained in the K N matrix t, where elemert t;; is the category
level of variable V; for n;.

The matricest and n that are returned by crosstab are in the appropriate form for
input to the programsin the LOGLINEAR ANAL YSIS module.

A table can contain at most ds.maxveccells.
Example
Print a two-way table.

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCre ate;

dataset = "mydata";
call crosstab(ds,dat aset, 2|5); /* crosstab 2nd variable by 5th */

17
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= Source

crosstabmt.src

= Seealso

tbistat , freq

18
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Purpose

Computes frequency distributions for variables contained in a GAUSS data set.

Library

dstatmt

Format

{ cats,ncats,freqn } = freq(ds,datasetvars);
Input

ds an instance of a dstatControl structure. The following members of ds are
referencedwithin the freq routine:

dscase scalar,if 1, casesensitivity turned on for character variables.
Default = 0.

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
% print procedure name and version number
f print le name being analyzed

Example:
ds.header = "tld";

If ds.header == \", no headeris printed. Default = \tldvf ".

dsmaxvec scalar, the largest number of elemeris allowed in any one
matrix. Default = 20000.

dsmiss scalar, determineshow missing data are handled.

0 Missing valuesare included in the table as a separatecategory
if there are missingsin the data.

1 Listwise deletion. Removesfrom computation any obsenation
with a missing value for any variable included in the analysis.

Default = 0.
ds.output scalar, determinesprinting of intermediate results.

0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.

Default = 1.

19

freq



freq

dataset

vars

= Output

20
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dsrange 2 1 vector, the range of recordsin data setusedfor analysis.
The rst elemen is the starting row index, the secondelemen is
the ending row index. Default is ds.range = f 0, O g, the whole
data set. For example, if one wants the range of data from row
100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 };

dsrowfac scalar,\row factor”. If freq fails due to insu cien t memory
while attempting to read a GAUSS data set, then ds.rowfac may
be setto somevalue between0 and 1 to read a proportion of the
original number of rows of the GAUSS data set. For example,
setting

ds.rowfac = 0.8;
causesGAUSS to read in only 80% of the rows that were
originally calculated.
This global hasan e ect only when ds.rowsperiter = 0.
Default = 1.

ds.rowsperiter  scalar, speci es how many rows of the data set are read
per iteration of the read loop. If ds.rowsperiter = 0, the
number of rows to be read is calculated by freq. Default = 0.

dssort scalar,if 1, output is sorted by the namesof the variablesin vars.
Default = 0.

dsstat scalar,if 1, print descriptive statistics. Default = 1.
dstitle string, this is the title usedby ds.header. Default = \".

dsweight string, name of weight variable. By default, unweighted
correlations are calculated.

dsweightindex scalar, index of weight variable. ds.weightindex
overrides ds.weight . By default, unweighted correlations are
calculated.

string, name of data set.

K 1 string array, namesof variables

{or{

K 1 numeric vector, indices of variables

for which frequency distributions are requested. If vars = 0, all the
variablesin the data set are used.
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. P
cats L 1 vector of categoriesfor eac variable, whereL = iKzl cat;, and cat;
is the number of categoriesof the i variable.

ncats K 1 vector of (caty; catp;:::;catk ), where each elemer is the number of
categoriesfor the corresponding variable.

fregn L 1 vector of frequenciesfor eac variable.
Error handling is controlled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

Data le not found

Unde ned variablesin input argument

Index out of range

Weight variable must be numeric

32 Too many cellsin frequency

77 No casedleft after deleting missing obsenations

©O© W N B

Remarks
This procedure handlesboth character and numeric data. Date variables are skipped.

If there are missing data for a variable, counts excluding the missing category are also
made.

For ead variable in vars, freq returns a sorted list of all categoriesof that variable, the
number of categoriesfor that variable, and the number of casesin eat category.

The proceduregetfreq getsthe categoriesand frequenciesfor a speci ed variable.

The total number of cellsin the frequency distributions for all variablesin vars cannot
exceedds.maxvec

Example
Using freq:

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCre ate;

dataset = "mydata";
call freq(ds,dataset ,2]5); /* <===Frequencies for the */
I* 2nd and 5th variables */

21
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Using freq, getfreq and HISTF :

library  dstatmt,pgraph;
#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCrea te;
graphset;

print "FR4.E:
print;
dataset
output file
ds.miss = 1;
{ cats,ncats,freqs
output off;

[* get frequencies for var 1 */
histf(getfreq(1, cats, ncats ,f reqs));

Using getfreq and HISTF"

= "freq";

= frl.out

/*
} = freq(ds,dataset,1

reset;

Source

fregmt.src

See also

getfreq, freqstat
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3. DESCRIPTIVE STATISTICS MT REFERENCE freqstat

Purpose

Prints percertages, descriptive statistics and simple histogram given category values
and number of casesin ead category.

Library
dstatmt

Format

fregstat( ds,nm,freqg,val,c);

Input
ds an instance of a dstatControl structure. The following members of ds are
referencedwithin the fregstat routine:
dsfreq scalar,if 1, print frequencies.Default = 1.
ds.miss scalar, determines how missing data are handled.
0 Missing valuesare included in the table as a separatecategory
if there are missingsin the data.
1 Missing valuesare excludedfrom the table.
Default = 0.
dsstat scalar,if 1, print descriptive statistics. Default = 1.
nm string, name of variable.
freq L 1 vector, number of obsenations in eat category:.
val L 1 character vector, label of eath category.
{or{
L 1 numeric vector, value of ead category.
c scalar, 1 if numeric variable, 0 if character variable.
Output
None.
Remarks

fregstat prints frequencies,percertages, descriptive statistics and a histogram.

freqgstat works with matrices in memory; if your data is in a GAUSS data set, you
should usethe procedurefreq, which works with data sets.
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= Example

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCrea te;

output file = frst.out reset;
fre@ ={ 10, 3, 4 };
cats ={ 1, 2, 3}

freqstat(ds, "var', freq, cats, 1);
output off;

s Source

freqstatmt.src

» Seealso

freq
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Purpose

Gets frequenciesand categoriesfor a particular variable from the results returned by
freq.

Library

dstatmt

Format

{ vfreg,vaat } = getfreq( var,cats,ncats,freqs);

Input
var scalar, the index of the variable for which frequenciesare desired.
cats K 1 character vector, labels
{or{
K 1 numeric vector, category values
for all courts in the fregs vector.
ncats L 1 vector, number of categoriesassaiated with ead variable in the fregs
vector.
fregs M 1 vector, frequenciesassaiated with cats and ncats.
Output
vireq Q 1 vector, frequenciesassaiated with speci ed variable.
vcat P 1 vector, categoriesassaiated with speci ed variable.
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Remarks

The variables cats, ncats and fregs are the results returned from freq. freq returns
vectors for all variables speci ed. getfreq returns the frequenciesfor a speci ed
variable.

Example

library  dstatmt,pgraph;
#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCrea te;

{ cats,ncats,freqs } = freq(ds,dataset, 1|2|3);

{ fc } =
getfreq(l,cats, ncats,fr egs); [* <===Get frequencies */
I* for VAR1 */
histf(f,c); /* <===Plot histogram for VARL1 */
Source

getfregmt.src

See also

freq
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Purpose

Computes multiv ariate skew and kurtosis on a GAUSS data set.

Library

dstatmt

Format

{ skewgskewpkurtc, kurtp,comic,combp } = mardia(ds,dataset vars);

Input

ds

dataset

an instance of a dstatControl structure. The following members of ds are
referencedwithin the mardia routine:

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
% print procedure name and version number
f print le name being analyzed
Example:

ds.header = "tld";

If ds.header == \", no headeris printed. Default = \tldvf ".

dsmaxvec scalar, the largest number of elemeris allowed in any one
matrix. Default = 20000.

ds.output scalar, determinesprinting of intermediate results.

0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.

Default = 1.

dsrange 2 1 vector, the range of recordsin data set usedfor analysis.
The rst elemern is the starting row index, the secondelemern is
the ending row index. Default is ds.range = f 0, 0 g, the whole
data set. For example, if one wants the range of data from row
100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 }
dstitle string, this is the title usedby ds.header. Default = \".

string, name of data le.
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vars

Output

skewc
skewp
kurtc
kurtp
comix

skewp

Remarks

3. DESCRIPTIVE STATISTICS MT REFERENCE

K 1 string array, namesof variables.

{ or{

K 1 numeric vector, indices of variables.

If vars = 0, all variables are included.

scalar, skew coe cien t (unit normal distribution).

scalar, probability of skewcbeing that large or larger if zeroin pop.
scalar, kurtosis coe cien t (unit normal distribution).

scalar, probability of kurtc being that large or larger if zeroin pop.
scalar, summary statistic (chi-squareddist. with 2 df)

scalar, probability of comltx
Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

Data le not found
Unde ned variablesin input argumernt
Index out of range

N WwN e

Non-numeric variablesincluded
77 No casedeft after deleting missing obsenations

This procedure handlesonly numeric data.

mardia useslistwise deletion to handle missings. If any obsenations contain missings,
those obsenations are removed from computation.

Example
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library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCre ate;

dsn = "xdat";
output file = mardia.out reset;
{ sc,sp,kc.kp,cc,c  p } = mardia(ds,dsn,0 );
output off;
= Source

mardiamt.src
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= Purpose

Computesthe descriptive statistics for variablesin a GAUSS data set.

= Library

dstatmt

s Format

{ nms,mn,std,min, ,max,valid,missing } = means(ds,dataset vars);
= Input

ds an instance of a dstatControl structure. The following menmbers of ds are
referencedwithin the means routine:

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
% print procedure name and version number
f print le name being analyzed

Example:
ds.header = "tld";

If ds.header == \", no headeris printed. Default = \tldvf

ds.maxvec scalar, the largest number of elemens allowed in any one
matrix. Default = 20000.

dsmiss scalar, determineshow missing data are handled.

0 Missing valuesare not cheded for, sothe data set must not
have any missing obsenations. This is the fastest option.

1 Listwise deletion. Removesfrom computation any obsenation
with a missing value for any variable included in the analysis.

2 Pairwise deletion. means doesnot require a complete set of
data for ead obsenation. This procedure dealsseparately
with ead variable in the matrix, computing descriptive
statistics for that variable on the basisof all casesfor which
there is data. With pairwise deletion, missing valuesare
excluded from computation, sothe number of casesusedin
calculating descriptive statistics for ead variable di ers from
variable to variable.

Default = 0.
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ds.output scalar, determinesprinting of intermediate results.
0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.
Default = 1.

dsrange 2 1 vector, the range of recordsin data set usedfor analysis.
The rst elemern is the starting row index, the secondelemern is
the ending row index. Default is ds.range = f 0, 0 g, the whole
data set. For example, if one wants the range of data from row
100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 }

dsreporttyp  scalar, speci es type of report to print.

1 A singletable is generatedwith the included statistics as
column headingsand the variable namesas row headings.

2 An individual report is generatedfor eat variable included.
Default = 1.

dsrowfac scalar,\row factor". If means fails due to insu cien t memory
while attempting to read a GAUSS data set, then ds.rowfac may
be setto somevalue between0 and 1 to read a proportion of the

original number of rows of the GAUSS data set. For example,
setting

ds.rowfac = 0.8;

causesGAUSS to read in only 80% of the rows that were
originally calculated.
This global hasan e ect only when ds.rowsperiter = 0.

Default = 1.
dsrowsperiter  scalar, speci es how many rows of the data set are read
per iteration of the read loop. If ds.rowsperiter = 0, the

number of rows to be read is calculated by means. Default = 0.
dssort scalar,if 1, output is sorted by the namesof the variablesin vars.
Default = 0.

ds statlist M 1 vector, wherel<= M <= 6. If O, all univariate
descriptive statistics are included in report. Otherwise only the
speci ed statistics are included, in the order in which they appear

in ds.statlist
Available statistics are:
1 Means
2 Standard Deviation
3 Minimum
4 Maximum

11 Number Valid
12 Number Missing
Default = 0.
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means

dataset

vars

= Output

nms
mn
std
min
max
valid

missing

32
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dstitle string, this is the title usedby ds.header. Default = \".

dsweight string, name of weight variable. By default, unweighted
correlations are calculated.

dsweightindex scalar, index of weight variable. ds.weightindex
overrides ds.weight . By default, unweighted correlations are
calculated.

string, name of data le.
K 1 string array, namesof variables.

{ or{

K 1 numeric vector, indices of variables.

If vars = 0, all variables are included.

1 string array of variable names.
1 vector of means.

1 vector of standard deviations.
1 vector of minimum values.

1 vector of maximum values.

1 vector of the number of valid casesfor eat selectedvariable.

A X X X X X X

1 vector of the number of missing casesin ead selectedvariable.
Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

Data le not found

Unde ned variablesin input argumert

Index out of range

This function doesnot compute one or more of the statistics speci ed

© 00 W N P

Weight variable must be numeric
77 No casedeft after deleting missing obsenations
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=« Remarks

This procedurehandlescharacter, numeric, and date data.

= Example

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCre ate;

dsn = "cook";
output file = means.out reset;
ds.statlist ={ 11,12,1,34,2 };
{ nms,mn,std,min,m ax,v ali d, missi ng } = means(ds,dsn,0);
output off;
= Source

destatmt.src
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= Purpose

Computesthe descriptive statistics for variablesin a GAUSS data set, including skew
and kurtosis.

= Library

dstatmt

s Format

{ nms,mn,std,min,max,skewgskewpkurtc,kurtp ,comtx,combp,valid,missing } =
meanssk(ds,dataset,vars);

= Input

ds an instance of a dstatControl structure. The following menbers of ds are
referencedwithin the meanssk routine:

dsheader string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:
t print title (seeds.title )
I bracket title with lines
d print date and time
v print procedure name and version number

f print le name being analyzed
Example:
ds.header = "tld";
If ds.header == \", no headeris printed. Default = \tldvf "

ds.maxvec scalar, the largest number of elemens allowed in any one
matrix. Default = 20000.

dsmiss scalar, determineshow missing data are handled.

0 Missing valuesare not cheded for, sothe data set must not
have any missing obsenations. This is the fastest option.

1 Listwise deletion. Removesfrom computation any obsenation
with a missing value for any variable included in the analysis.

2 Pairwise deletion. meanssk doesnot require a complete set of
data for ead obsenation. This proceduredealsseparately
with ead variable in the matrix, computing descriptive
statistics for that variable on the basisof all casesfor which
there is data. With pairwise deletion, missing valuesare
excluded from computation, sothe number of casesusedin
calculating the descriptive statistics for ead variable di ers
from variable to variable.
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Listwise deletion is usedfor computation of multiv ariate skew and
kurtosis.

Default = 0.
ds.output scalar, determinesprinting of intermediate results.

0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.

Default = 1.

dsrange 2 1 vector, the range of recordsin data set usedfor analysis.
The rst elemern is the starting row index, the secondelemern is
the ending row index. Default is ds.range = f 0, 0 g, the whole
data set. For example, if one wants the range of data from row
100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 }
dsreporttyp  scalar, speci es type of report to print.
1 A singletable is generatedwith the included statistics as

column headingsand the variable namesas row headings.
2 An individual report is generatedfor eat variable included.

Default = 1.

dsrowfac scalar,\row factor". If meansskfails due to insu cien t
memory while attempting to read a GAUSS data set, then
ds.rowfac may be setto somevalue between0 and 1 to read a
proportion of the original number of rows of the GAUSS data set.
For example, setting

ds.rowfac = 0.8;

causesGAUSS to read in only 80% of the rows that were
originally calculated.

This global hasan e ect only when ds.rowsperiter = 0.

Default = 1.
dsrowsperiter  scalar, speci es how many rows of the data set are read
per iteration of the read loop. If ds.rowsperiter = 0, the

number of rows to be read is calculated by meanssk Default = 0.

dssort scalar,if 1, output is sorted by the namesof the variablesin vars.
Default = 0.

dsstatlist M 1 vector, wherel<= M <= 12. If 0, all univariate
descriptive statistics are included in report. Otherwise only the
speci ed statistics are included, in the order in which they appear
in ds.statlist

Available statistics are:
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Means

Standard Deviation
Minimum

Maximum

Skew Coe cien t
Skew Probabilit y
Kurtosis Coe cien t
Kurtosis Probability
Combined Coe cien t
10 Combined Probabilit y
11 Number Valid

12 Number Missing

Default = 0.
dstitle string, this is the title usedby ds.header. Default = \".

O©CoOoO~NOOUThA~,WNE

dsweight string, name of weight variable. By default, unweighted
correlations are calculated.

dsweightindex scalar, index of weight variable. ds.weightindex
overrides ds.weight . By default, unweighted correlations are
calculated.

dataset string, name of data le.
vars K 1 string array, namesof variables.
{or{
K 1 numeric vector, indices of variables.

If vars = 0, all variables are included.

= Output
nms K 1 string array of variable names.
mn K 1 vector of means.
std K 1 vector of standard deviations.
min K 1 vector of minimum values.
max K 1 vector of maximum values.
skewc K 1 vector of skew coe cien ts (unit normal distribution).
skewp K 1 vector of probabilities of skewcbeing that large or larger if zeroin
pop.
kurtc K 1 vector of kurtosis coe cien ts (unit normal distribution).
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library
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kurtp

comlx
skewp
valid

missing

Remarks

K 1 vector of probabilities of kurtc being that large or larger if zeroin
pop.

K 1 vector of summary statistics (chi-squareddist. with 2 df)

K 1 vector of probabilities of comtc

K 1 vector of the number of valid casesfor eac selectedvariable.

K 1 vector of the number of missing casesin ead selectedvariable.
Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.
TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.
The error codesreturned are:

1 Data le not found

2 Unde ned variablesin input argumert

3 Index out of range

9 Weight variable must be numeric

77 No casesleft after deleting missing obsenations

This procedurehandlescharacter, numeric, and date data. Skew and kurtosis
computations are performed only on numeric variables.

Multiv ariate skew and kurtosis computations are included in the report generatedby
meanssk if skew and kurtosis are speci ed in ds.statlist . Howewver, meanssk returns
only univariate skew and kurtosis coe cien ts and probabilities. Use mardia for

multiv ariate skew and kurtosis.

dstatmt;

#include dstatmt.sdf

struct

dstatControl  ds;

ds = dstatControlCre ate;

dsn = "cook";

ds.reporttyp = 2;

ds.statlist ={ 3,41,25,6,7,8, 11,12 };

output file = meanssk.out reset;

{ nms,mn,std,min,m ax,v ali d, missi ng } = meanssk(ds,dsn,0) ;
output off;

Source

destatmt.src
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= Purpose

Computes statistics and measuresof assaiation for an | J contingency table.
= Library
dstatmt
= Format
tbistat( x);
= Input
X I J matrix of cell frequencies.
= Output
Measuresof t and assaiation for table are sert to the output device.

=« Remarks

The following statistics are computed and printed.

Statistic Reference
Pearson's Chi Square BFH, 124
Likelihood Chi Square BFH, 124

Yate's Corrected Chi Square (2 2) BFH, 124
McNemar's Symmetry Chi-Square

Phi Agresti, 175
Cramer's V (not for 2 2) BFH, 386
Contingency (Pearson's P) BFH, 385
Spearman's Rho (Correlation) BFH, 381
Cohen's Kappa (symmetric tables) BFH, 395
Yule'sQ (2 2) BFH, 378
Yule'sY (2 2) BFH, 378
Goodman-Kruskal Gamma Agresti, 159
Kendall's Tau-B Agresti, 161
Stuart's Tau-C Agresti, 177
Somer'sD Agresti, 161
Lambda BFH, 388

Uncertainty

Agresti: Agresti, Alan. 1984. Analysis of Ordinal Categorical Data. New York: John
Wiley and Sons.

BFH: Bishop, Yvonne, StephenFienberg and Paul Holland 1975. Discrete Multivariate
Analysis: Theory and Practice. Cambridge, Mass.: MIT Press.
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= Example

library  dstatmt;
x ={ 10 23,

34 47 };
tbistat(x);

s Source

tblstatmt.src

» Seealso

crosstab
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= Purpose

Teststhe di erences of meansbetweentwo groups.

= Library

dstatmt

s Format

{ varl,descstatmntest,vartest } = ttest( ds,dataset,grpvar,varnm);

= Input

ds an instance of a dstatControl structure. The following menbers of ds are
referencedwithin the meanssk routine:

dscut scalaror 2 1 vector.
The groups are de ned by ds.cut and the conditioning variable
grpvar as follows:
scalar ds.cut , numeric grpvar:
rst group grpvar < ds.cut
secondgroup grpvar  ds.cut
scalards.cut, character grpvar:
rst group grpvar = ds.cut
secondgroup grpvar 6 ds.cut
vector (2 1) ds.cut, character or numeric grpvar:

rst group grpvar = ds.cut [1]
secondgroup grpvar = ds.cut [2]
Default = 0.

dsgrpnm 2 1 character vector of namesof groups. By default, the names
\Group 0" and \Group 1" are used.

ds.header string, speci es the format for the output header. ds.header
can contain zero or more of the following characters:

t print title (seeds.title )

I bracket title with lines

d print date and time

% print procedure name and version number
f print le name being analyzed

Example:
ds.header = "tld";

If ds.header == \", no headeris printed. Default = \tldvf ".
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ds.maxvec scalar, the largest number of elemens allowed in any one
matrix. Default = 20000.

dsmiss scalar, determineshow missing data are handled.

0 Missing valuesare not cheded for, and so the data set must
not have any missing obsenations. This is the fastest option.

1 Listwise deletion. Removesfrom computation any obsenation
containing a missing value for any variable included in the
analysis.

2 Pairwise deletion. ttest doesnot require a complete set of
data for ead obsenation. This proceduredeals separately
with ead pair of variablesin the matrix, computing the
covariance and correlation betweenthat pair on the basis of
all casesfor which there is data. With pairwise deletion, if
any pair of variables contains missing valuesin an
obsenation, that obsenation is excludedfrom the
computation of their covariance.

Default = 0.
ds.output scalar, determinesprinting of intermediate results.

0 nothing is written.
1 serial ASCII output format suitable for disk les or printers.

Default = 1.

dsrange 2 1 vector, the range of recordsin data set usedfor analysis.
The rst elemen is the starting row index, the secondelemen is
the ending row index. Default is ds.range = f 0, 0 g, the whole
data set. For example, if one wants the range of data from row
100to the end of data, then ds.range should be set as:

ds.range ={ 100, 0 }

dsrowfac scalar,\row factor". If ttest fails due to insu cien t memory
while attempting to read a GAUSS data set, then ds.rowfac may
be setto somevalue between0 and 1 to read a proportion of the
original number of rows of the GAUSS data set. For example,
setting

ds.rowfac = 0.8;

causesGAUSS to read in only 80% of the rows that were
originally calculated.

This global hasan e ect only when ds.rowsperiter = 0.

Default = 1.
dsrowsperiter  scalar, speci es how many rows of the data set are read
per iteration of the read loop. If ds.rowsperiter = 0, the

number of rows to be read is calculated by ttest. Default = 0.
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dataset

grpvar

varnm

= Output

varl

descstat

mntest

vartest
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dstitle string, this is the title usedby ds.header. Default = \".
string, name of data le.

string, name of the group variable.

{or{

scalar, index of the group variable.

grpvar may be the name of a variable that contains character data.

K 1 string array, namesof variables to be tested.

{or{

K 1 numeric vector, indices of variablesto be tested.

{or{

scalar 0, all variables but grpvar are tested.

(K+1) 1 string array, variable names.
L 6 matrix of descriptive statistics, where

descstaf.,1] meansof group O
descstaf.,2] meansof group 1
descstaf.,3] standard deviation of group 0
descstaf.,4] standard deviation of group 1
descstaf.,5] number of valid cases
descstaf.,6] number of missing cases

L 6 matrix, results of test of the hypothesisthat the true meansare the
same. Columns are:

mntest[.,1] t value for assumptionthat the two groups have equal
variances

mntest[.,2] degreesof freedomfor equal variances
mntest[.,3] probability for equal variances
mntest[.,4] t value for unequal variances

mntest[.,5] degreesof freedomfor unequal variances
mntest[.,6] probability for unequal variances

L 4 matrix of results from test of variances. Columns are:

vartest[.,1] F value for test of di erences
vartest[.,2] degreesof freedomfor equal variances
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vartest[.,3] degreesof freedomfor unequal variances
vartest[.,4] probability of the F statistic

Error handling is cortrolled by the low order bit of the trap ag.

TRAP 0 terminate with error message.

TRAP 1 return scalarerror code in all return argumerts.

The function SCALERR can be usedto return the value of the error code.

The error codesreturned are:

Data le not found

Index out of range

a w N -

Type mismatch

Unde ned variablesin input argument

41 No missing values speci ed, but missing valueswere encourtered

77 No casesleft after deleting missing obsenations

Remarks

= Example

library  dstatmt;

#include dstatmt.sdf
struct dstatControl ds;
ds = dstatControlCre ate;

dataset = "scigau";
string vars = { citl, publ};
grpvar = "job"

ds.grpnm = { Lo_Job, Hi_Job };
ds.miss = 2;

ds.cut = 2;

output file = ttest.out reset;

{ desc,mtest,vtest } = ttest(ds,dataset
output off;

Source

testmt.src

This procedure handlesboth character and numeric data. Date variables are skipped.

Descriptive statistics for ead group and tests of di erences of meansare sert to the
output device.

,gr pvar, vars);
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