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COXREG

[TIME PROGRAM]*
[commands to compute time dependent covariates]

[CLEAR TIME PROGRAM]

COXREG [VARIABLES =] survival varname [WITH varlist]
    / STATUS = varname [EVENT] (vallist) [LOST (vallist)]
   [/STRATA  = varname]
   [/CATEGORICAL = varname]
   [/CONTRAST (varname) = {DEVIATION (refcat)}]
                          {SIMPLE (refcat)   }
                          {DIFFERENCE        }
                          {HELMERT           }
                          {REPEATED          }
                          {POLYNOMIAL(metric)}
                          {SPECIAL (matrix)  }
                          {INDICATOR (refcat)}

   [/METHOD = {ENTER**      }   [{varlist}]]
              {BSTEP [{COND}]}    {ALL    }
                      {LR  }
                      {WALD}
              {FSTEP [{COND}]} 
                      {LR  }
                      {WALD}

   [/MISSING = {EXCLUDE**}]
               {INCLUDE  }

   [/PRINT = [{DEFAULT**}]  [CI ({95})]]
              {SUMMARY  }        {n }
              {BASELINE }
              {CORR     }
              {ALL      }

   [/CRITERIA = [{BCON}({1E-4**})]   [LCON({1E-5**})]
                 {PCON} { n    }           { n    }
                [ITERATE({20**})]
                         { n  }
                [PIN({0.05**})]      [POUT({0.1**})]]
                     { n    }              { n   }

   [/PLOT = [NONE**] [SURVIVAL] [HAZARD] [LML] [OMS]]
   [/PATTERN = [varname(value)...] [BY varname]]
   [/OUTFILE = [COEFF(file)] [TABLE(file)]]
   [/SAVE = tempvar [(newvarname)],tempvar ...]
   [/EXTERNAL]

* TIME PROGRAM is required to generate time-dependent covariates.
**Default if subcommand or keyword is omitted.

Temporary variables created by COXREG are: 

SURVIVAL
SE
HAZARD
RESID
LML
DFBETA
PRESID
XBETA
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Example: 
TIME PROGRAM.
COMPUTE Z=AGE + T_.

COXREG SURVIVAL WITH Z
  /STATUS SURVSTA EVENT(1).

Overview 

COXREG applies Cox proportional hazards regression to analysis of survival times—that is,
the length of time before the occurrence of an event. COXREG supports continuous and cat-
egorical independent variables (covariates), which can be time-dependent. Unlike SURVIVAL
and KM, which compare only distinct subgroups of cases, COXREG provides an easy way of
considering differences in subgroups as well as analyzing effects of a set of covariates. 

Options

Processing of Independent Variables. You can specify which of the independent variables are
categorical with the CATEGORICAL subcommand and control treatment of these variables
with the CONTRAST subcommand. You can select one of seven methods for entering inde-
pendent variables into the model using the METHOD subcommand. You can also indicate
interaction terms using the keyword BY between variable names on either the VARIABLES
subcommand or the METHOD subcommand.

Specifying Termination and Model-building Criteria. You can specify the criteria for termination
of iteration and control variable entry and removal with the CRITERIA subcommand.

Adding New Variables to Working Data File. You can use the SAVE subcommand to save the
cumulative survival, standard error, cumulative hazard, log-minus-log-of-survival function,
residuals, XBeta, and, wherever available, partial residuals and DfBeta.   

Output. You can print optional output using the PRINT subcommand, suppress or request plots
with the PLOT subcommand, and, with the OUTFILE subcommand, write SPSS data files
containing coefficients from the final model or a survival table. When only time-constant
covariates are used, you can use the PATTERN subcommand to specify a pattern of covariate
values in addition to the covariate means to use for the plots and the survival table. 

Basic Specification

• The minimum specification on COXREG is a dependent variable with the STATUS
subcommand.

• To analyze the influence of time-constant covariates on the survival times, the minimum
specification requires either the WITH keyword followed by at least one covariate (inde-
pendent variable) on the VARIABLES subcommand or a METHOD subcommand with at
least one independent variable. 

• To analyze the influence of time-dependent covariates on the survival times, the TIME
PROGRAM command and transformation language are required to define the functions for
the time-dependent covariate(s). 
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Subcommand Order 

• The VARIABLES subcommand must be specified first; the subcommand keyword is optional. 
• Remaining subcommands can be named in any order.

Syntax Rules

• Only one dependent variable can be specified for each COXREG command. 

• Any number of covariates (independent variables) can be specified. The dependent
variable cannot appear on the covariate list. 

• The covariate list is required if any of the METHOD subcommands are used without a
variable list or if the METHOD subcommand is not used. 

• Only one status variable can be specified on the STATUS subcommand. If multiple
STATUS subcommands are specified, only the last specification is in effect. 

• You can use the BY keyword to specify interaction between covariates. 

Operations

• The TIME PROGRAM computes the values for time-dependent covariates.

• COXREG replaces covariates specified on CATEGORICAL with sets of contrast variables.
In stepwise analyses, the set of contrast variables associated with one categorical variable
is entered or removed from the model as a block. 

• Covariates are screened to detect and eliminate redundancies. 

• COXREG deletes all cases that have negative values for the dependent variable. 

Limitations

• Only one dependent variable is allowed. 

• Maximum 100 covariates in a single interaction term. 

• Maximum 35 levels for a BY variable on PATTERN.

Example

TIME PROGRAM.
COMPUTE Z=AGE + T_.

COXREG SURVIVAL WITH Z
  /STATUS SURVSTA EVENT (1).

• TIME PROGRAM defines the time-dependent covariate Z as the current age. Z is then
specified as a covariate.

• The dependent variable SURVIVAL contains the length of time to the terminal event or to
censoring. 

• A value of 1 on the variable SURVSTA indicates an event. 



4 COXREG

TIME PROGRAM Command

TIME PROGRAM is required to define time-dependent covariates. These are covariates whose
values change during the course of the study. 

• TIME PROGRAM and the transformations that define the time-dependent covariate(s) must
precede the COXREG command.

• A time-dependent covariate is a function of the current time, which is represented by the
special variable T_.

• The working data file must not have a variable named T_. If it does, rename the variable
before you run the COXREG command. Otherwise, you will trigger an error.

• T_ cannot be specified as a covariate. Any other variable in the TIME PROGRAM can be
specified on the covariate list.

• For every time-dependent covariate, values are generated for each valid case for all un-
censored times in the same stratum that occur before the observed time. If no STRATA
subcommand is specified, all cases are considered to belong to one stratum. 

• If any function defined by the time program results in a missing value for a case that has
no missing values for any other variable used in the procedure, COXREG terminates with
an error.

CLEAR TIME PROGRAM Command

CLEAR TIME PROGRAM deletes all time-dependent covariates created in the previous time
program. It is primarily used in interactive mode to remove temporary variables associated
with the time program so that you can redefine time-dependent covariates for the Cox Regres-
sion procedure. It is not necessary to use this command if you have already executed COXREG.
All temporary variables created by the time program are automatically deleted.

VARIABLES Subcommand

VARIABLES identifies the dependent variable and the covariates to be included in the analysis. 

• The minimum specification is the dependent variable. The subcommand keyword is optional.

• You must specify the keyword WITH and a list of all covariates if no METHOD subcom-
mand is specified or if a METHOD subcommand is specified without naming the variables
to be used.

• If the covariate list is not specified on VARIABLES but one or more METHOD subcom-
mands are used, the covariate list is assumed to be the union of the sets of variables listed
on all the METHOD subcommands.

• You can specify an interaction of two or more covariates using the keyword BY. For
example, A B BY C D specifies the three terms A, B*C, and D. 

• The keyword TO can be used to specify a list of covariates. The implied variable order is
the same as in the working data file. 
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STATUS Subcommand

To determine whether the event has occurred for a particular observation, COXREG checks
the value of a status variable. STATUS lists the status variable and the code for the occurrence
of the event. 

• Only one status variable can be specified. If multiple STATUS subcommands are speci-
fied, COXREG uses the last specification and displays a warning.

• The keyword EVENT is optional, but the value list in parentheses must be specified. 

• The value list must be enclosed in parentheses. All cases with non-negative times that do
not have a code within the range specified after EVENT are classified as censored cases—
that is, cases for which the event has not yet occurred.

• The value list can be one value, a list of values separated by blanks or commas, a range
of values using the keyword THRU, or a combination. 

• If missing values occur within the specified ranges, they are ignored if MISSING=EXCLUDE
(the default) is specified, but they are treated as valid values for the range if MISSING=INCLUDE
is specified.

• The status variable can be either numeric or string. If a string variable is specified, the
EVENT values must be enclosed in apostrophes and the keyword THRU cannot be used.

Example
COXREG SURVIVAL WITH GROUP
  /STATUS SURVSTA (3 THRU 5, 8 THRU 10).

• STATUS specifies that SURVSTA is the status variable. 

• A value between either 3 and 5, or 8 and 10, inclusive, means that the terminal event
occurred. 

• Values outside the specified ranges indicate censored cases.

STRATA Subcommand

STRATA identifies a stratification variable. A different baseline survival function is computed
for each stratum. 

• The only specification is the subcommand keyword with one, and only one, variable name. 

• If you have more than one stratification variable, create a new variable that corresponds
to the combination of categories of the individual variables before invoking the COXREG
command.

• There is no limit to the number of levels for the strata variable.

Example
COXREG SURVIVAL WITH GROUP
 /STATUS SURVSTA (1)
 /STRATA=LOCATION.

• STRATA specifies LOCATION as the strata variable. 
• Different baseline survival functions are computed for each value of LOCATION.
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CATEGORICAL Subcommand

CATEGORICAL identifies covariates that are nominal or ordinal. Variables that are declared to
be categorical are automatically transformed to a set of contrast variables (see “CONTRAST
Subcommand” below). If a variable coded as  is declared as categorical, by default, its
coding scheme will be changed to deviation contrasts. 

• Covariates not specified on CATEGORICAL are assumed to be at least interval, except for
strings. 

• Variables specified on CATEGORICAL but not on VARIABLES or any METHOD subcom-
mand are ignored. 

• Variables specified on CATEGORICAL are replaced by sets of contrast variables. If the
categorical variable has n distinct values, there will be  contrast variables gener-
ated. The set of contrast variables associated with one categorical variable are entered
or removed from the model together. 

• If any one of the variables in an interaction term is specified on CATEGORICAL, the inter-
action term is replaced by contrast variables. 

• All string variables are categorical. Only the first eight characters of each value of a string
variable are used in distinguishing among values. Thus, if two values of a string variable are
identical for the first eight characters, the values are treated as though they were the same.

CONTRAST Subcommand

CONTRAST specifies the type of contrast used for categorical covariates. The interpretation
of the regression coefficients for categorical covariates depends on the contrasts used. The
default is DEVIATION. For illustration of contrast types, see Appendix A.

• The categorical covariate is specified in parentheses following CONTRAST. 

• If the categorical variable has n values, there will be  rows in the contrast matrix.
Each contrast matrix is treated as a set of independent variables in the analysis. 

• Only one variable can be specified per CONTRAST subcommand, but multiple
CONTRAST subcommands can be specified.

• You can specify one of the contrast keywords in the parentheses after the variable speci-
fication to request a specific contrast type.

The following contrast types are available:

DEVIATION(refcat) Deviations from the overall effect. This is the default. The effect for
each category of the independent variable except one is compared to
the overall effect. Refcat is the category for which parameter estimates
are not displayed (they must be calculated from the others). By default,
refcat is the last category. To omit a category other than the last, specify
the sequence number of the omitted category (which is not necessarily
the same as its value) in parentheses after the keyword DEVIATION.

SIMPLE(refcat) Each category of the independent variable except the last is compared
to the last category. To use a category other than the last as the omitted
reference category, specify its sequence number (which is not necessar-
ily the same as its value) in parentheses following the keyword SIMPLE.

0 1–

n 1–

n 1–
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DIFFERENCE Difference or reverse Helmert contrasts. The effects for each category
of the covariate except the first are compared to the mean effect of the
previous categories.

HELMERT Helmert contrasts. The effects for each category of the independent
variable except the last are compared to the mean effects of subsequent
categories.

POLYNOMIAL(metric) Polynomial contrasts. The first degree of freedom contains the linear
effect across the categories of the independent variable, the second
contains the quadratic effect, and so on. By default, the categories are
assumed to be equally spaced; unequal spacing can be specified by en-
tering a metric consisting of one integer for each category of the inde-
pendent variable in parentheses after the keyword POLYNOMIAL. For
example, CONTRAST (STIMULUS) = POLYNOMIAL(1,2,4) in-
dicates that the three levels of STIMULUS are actually in the proportion
1:2:4. The default metric is always (1,2,...,k), where k categories are
involved. Only the relative differences between the terms of the metric
matter: (1,2,4) is the same metric as (2,3,5) or (20,30,50) because, in
each instance, the difference between the second and third numbers is
twice the difference between the first and second.

REPEATED Comparison of adjacent categories. Each category of the independent
variable except the first is compared to the previous category.

SPECIAL(matrix) A user-defined contrast. After this keyword, a matrix is entered in
parentheses with  rows and k columns, where k is the number
of categories of the independent variable. The rows of the contrast
matrix contain the special contrasts indicating the desired compari-
sons between categories. If the special contrasts are linear combina-
tions of each other, COXREG reports the linear dependency and stops
processing. If k rows are entered, the first row is discarded and only
the last  rows are used as the contrast matrix in the analysis.

INDICATOR(refcat) Indicator variables. Contrasts indicate the presence or absence of cat-
egory membership. By default, refcat is the last category (represented
in the contrast matrix as a row of zeros). To omit a category other than
the last, specify the sequence number of the category (which is not nec-
essarily the same as its value) in parentheses after keyword INDICATOR.

Example
COXREG SURVIVAL WITH GROUP
 /STATUS SURVSTA (1)
 /STRATA=LOCATION
/CATEGORICAL = GROUP
 /CONTRAST(GROUP)=SPECIAL(2 -1 -1 
                            0 1 -1).

• The specification of GROUP on CATEGORICAL replaces the variable with a set of contrast
variables. 

• GROUP identifies whether a case is in one of the three treatment groups. 

• A SPECIAL type contrast is requested. A three-column, two-row contrast matrix is entered
in parentheses.

k 1–

k 1–
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METHOD Subcommand

METHOD specifies the order of processing and the manner in which the covariates enter the
model. If no METHOD subcommand is specified, the default method is ENTER. 

• The subcommand keyword METHOD can be omitted. 

• You can list all covariates to be used for the method on a variable list. If no variable list
is specified, the default is ALL: all covariates named after WITH on the VARIABLES sub-
command are used for the method.

• The keyword BY can be used between two variable names to specify an interaction term. 

• Variables specified on CATEGORICAL are replaced by sets of contrast variables. The con-
trast variables associated with a categorical variable are entered or removed from the
model together. 

Three keywords are available to specify how the model is to be built:

ENTER Forced entry. All variables are entered in a single step. This is the default if the
METHOD subcommand is omitted.

FSTEP Forward stepwise. The covariates specified on FSTEP are tested for entry into the
model one by one based on the significance level of the score statistic. The variable
with the smallest significance less than PIN is entered into the model. After each en-
try, variables that are already in the model are tested for possible removal based on
the significance of the Wald statistic, likelihood ratio, or conditional criterion. The
variable with the largest probability greater than the specified POUT value is re-
moved and the model is reestimated. Variables in the model are then again evaluated
for removal. Once no more variables satisfy the removal criteria, covariates not in the
model are evaluated for entry. Model building stops when no more variables meet
entry or removal criteria, or when the current model is the same as a previous one.

BSTEP Backward stepwise. As a first step, the covariates specified on BSTEP are entered
into the model together and are tested for removal one by one. Stepwise removal
and entry then follow the same process as described for FSTEP until no more vari-
ables meet entry and removal criteria, or when the current model is the same as a
previous one. 

• Multiple METHOD subcommands are allowed and are processed in the order in which they
are specified. Each method starts with the results from the previous method. If BSTEP is
used, all eligible variables are entered at the first step. All variables are then eligible for
entry and removal unless they have been excluded from the METHOD variable list. 

The statistic used in the test for removal can be specified by an additional keyword in paren-
theses following FSTEP or BSTEP. If FSTEP or BSTEP is specified by itself, the default is
COND.

COND Conditional statistic. This is the default if FSTEP or BSTEP is specified by itself.

WALD Wald statistic. The removal of a covariate from the model is based on the signifi-
cance of the Wald statistic. 

LR Likelihood ratio. The removal of a covariate from the model is based on the signif-
icance of the change in the log likelihood. If LR is specified, the model must be re-
estimated without each of the variables in the model. This can substantially
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increase computational time. However, the likelihood ratio statistic is better than
the Wald statistic for deciding which variables are to be removed.

Example
COXREG SURVIVAL WITH GROUP SMOKE DRINK
 /STATUS SURVSTA (1)
/CATEGORICAL = GROUP SMOKE DRINK
 /METHOD ENTER GROUP
/METHOD BSTEP (LR) SMOKE DRINK SMOKE BY DRINK.

• GROUP, SMOKE, and DRINK are specified as covariates and as categorical variables. 

• The first METHOD subcommand enters GROUP into the model. 
• Variables in the model at the termination of the first METHOD subcommand are included

in the model at the beginning of the second METHOD subcommand. 

• The second METHOD subcommand adds SMOKE, DRINK, and the interaction of SMOKE
with DRINK to the previous model. 

• Backward stepwise regression analysis is then done using the likelihood-ratio statistic as
the removal criterion. The variable GROUP is not eligible for removal because it was not
specified on the BSTEP subcommand.

• The procedure continues until the removal of a variable will result in a decrease in the log
likelihood with a probability smaller than POUT.

MISSING Subcommand

MISSING controls missing value treatments. If MISSING is omitted, the default is EXCLUDE. 

• Cases with negative values on the dependent variable are automatically treated as missing
and are excluded. 

• To be included in the model, a case must have nonmissing values for the dependent,
status, strata, and all independent variables specified on the COXREG command. 

EXCLUDE Exclude user-missing values. User-missing values are treated as missing.
This is the default if MISSING is omitted.

INCLUDE Include user-missing values. User-missing values are included in the analysis.

PRINT Subcommand

By default, COXREG prints a full regression report for each step. You can use the PRINT sub-
command to request specific output. If PRINT is not specified, the default is DEFAULT.

DEFAULT Full regression output including overall model statistics and statistics for
variables in the equation and variables not in the equation. This is the default
when PRINT is omitted.

SUMMARY Summary information. The output includes –2 log likelihood for the initial
model, one line of summary for each step, and the final model printed with
full detail.
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CORR Correlation/covariance matrix of parameter estimates for the variables in
the model. 

BASELINE Baseline table. For each stratum, a table is displayed showing the baseline
cumulative hazard, as well as survival, standard error, and cumulative hazard
evaluated at the covariate means for each observed time point in that stratum. 

CI (value) Confidence intervals for . Specify the confidence level in parentheses.
The requested intervals are displayed whenever a variables-in-equation table
is printed. The default is 95%.

ALL All available output. 

• Estimation histories showing the last ten iterations are printed if the solution fails to
converge. 

Example
COXREG SURVIVAL WITH GROUP
 /STATUS = SURVSTA (1)
 /STRATA = LOCATION
/CATEGORICAL = GROUP
 /METHOD = ENTER
 /PRINT ALL.

• PRINT requests summary information, a correlation matrix for parameter estimates, a
baseline survival table for each stratum, and confidence intervals for  with each vari-
ables-in-equation table, in addition to the default output.

CRITERIA Subcommand

CRITERIA controls the statistical criteria used in building the Cox regression models. The
way in which these criteria are used depends on the method specified on the METHOD sub-
command. The default criteria are noted in the description of each keyword below. Iterations
will stop if any of the criteria for BCON, LCON, or ITERATE are satisfied.

BCON(value) Change in parameter estimates for terminating iteration. Alias PCON. Itera-
tion terminates when the parameters change by less than the specified value.
BCON defaults to . To eliminate this criteria, specify a value of 0.

ITERATE(value) Maximum number of iterations. If a solution fails to converge after the
maximum number of iterations has been reached, COXREG displays an
iteration history showing the last 10 iterations and terminates the proce-
dure. The default for ITERATE is 20.

LCON(value) Percentage change in the log likelihood ratio for terminating iteration. If the
log likelihood decreases by less than the specified value, iteration terminates.
LCON defaults to . To eliminate this criterion, specify a value of 0.

PIN(value) Probability of score statistic for variable entry. A variable whose signifi-
cance level is greater than PIN cannot enter the model. The default for PIN is
0.05. 

POUT(value) Probability of Wald, LR, or conditional LR statistic to remove a variable. A
variable whose significance is less than POUT cannot be removed. The
default for POUT is 0.1. 

eβ

eβ

1E 4–

1E 5–
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Example
COXREG SURVIVAL WITH GROUP AGE BP TMRSZ
 /STATUS = SURVSTA (1)
 /STRATA = LOCATION
/CATEGORICAL = GROUP
/METHOD BSTEP
/CRITERIA BCON(0) ITERATE(10) PIN(0.01) POUT(0.05).

• A backward stepwise Cox regression analysis is performed. 

• CRITERIA alters four of the default statistical criteria that control the building of a model. 

• Zero specified on BCON indicates that change in parameter estimates is not a criterion for
termination. BCON can be set to 0 if only LCON and ITER are to be used. 

• ITERATE specifies that the maximum number of iterations is 10. LCON is not changed and
the default remains in effect. If either ITERATE or LCON is met, iterations will terminate.

• POUT requires that the probability of the statistic used to test whether a variable should re-
main in the model be smaller than 0.05. This is more stringent than the default value of 0.1. 

• PIN requires that the probability of the score statistic used to test whether a variable should
be included be smaller than 0.01. This makes it more difficult for variables to be included
in the model than does the default PIN, which has a value of 0.05.

PLOT Subcommand

You can request specific plots to be produced with the PLOT subcommand. Each requested
plot is produced once for each pattern specified on the PATTERN subcommand. If PLOT is not
specified, the default is NONE (no plots are printed). Requested plots are displayed at the end
of the final model.

• The set of plots requested is displayed for the functions at the mean of the covariates and
at each combination of covariate values specified on PATTERN.

• If time-dependent covariates are included in the model, no plots are produced.

• Lines on a plot are connected as step functions.

NONE Do not display plots.

SURVIVAL Plot the cumulative survival distribution.

HAZARD Plot the cumulative hazard function.

LML Plot the log-minus-log-of-survival function.

OMS Plot the one-minus-survival function.

PATTERN Subcommand

PATTERN specifies the pattern of covariate values to be used for the requested plots and
coefficient tables. 

• A value must be specified for each variable specified on PATTERN.
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• Continuous variables that are included in the model but not named on PATTERN are
evaluated at their means. 

• Categorical variables that are included in the model but not named on PATTERN are
evaluated at the means of the set of contrasts generated to replace them.

• You can request separate lines for each category of a variable that is in the model. Specify
the name of the categorical variable after the keyword BY. The BY variable must be a cat-
egorical covariate. You cannot specify a value for the BY covariate. 

• Multiple PATTERN subcommands can be specified. COXREG produces a set of requested
plots for each specified pattern.

• PATTERN cannot be used when time-dependent covariates are included in the model.

OUTFILE Subcommand

OUTFILE writes an external SPSS data file. COXREG writes two types of data files. You can
specify the file type to be created with one of the two keywords, followed by the file speci-
fication in parentheses.

COEFF Write an SPSS data file containing the coefficients from the final model.

TABLE Write the survival table to an SPSS data file. The file contains cumulative
survival, standard error, and cumulative hazard statistics for each uncen-
sored time within each stratum evaluated at the baseline and at the mean of
the covariates. Additional covariate patterns can be requested on PATTERN.

• The specified SPSS data file must be an external file. You cannot specify an asterisk (*)
to identify the working data file.

• The variables saved in the external file are listed in the output.

SAVE Subcommand

SAVE saves the temporary variables created by COXREG. The temporary variables include:

SURVIVAL Survival function evaluated at the current case.

SE Standard error of the survival function.

HAZARD Cumulative hazard function evaluated at the current case. Alias RESID.

LML Log-minus-log-of-survival function.

DFBETA Change in the coefficient if the current case is removed. There is one DFBETA
for each covariate in the final model. If there are time-dependent covariates,
only DFBETA can be requested. Requests for any other temporary variable are
ignored.

PRESID Partial residuals. There is one residual variable for each covariate in the
final model. If a covariate is not in the final model, the corresponding new
variable has the system-missing value.
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XBETA Linear combination of mean corrected covariates times regression coeffi-
cients from the final model.

• To specify variable names for the new variables, assign the new names in parentheses
following each temporary variable name. 

• Assigned variable names must be unique in the working data file. Scratch or system
variable names cannot be used (that is, the variable names cannot begin with # or $). 

• If new variable names are not specified, COXREG generates default names. The default
name is composed of the first three characters of the name of the temporary variable (two
for SE), followed by an underscore and a number to make it unique.

• A temporary variable can be saved only once on the same SAVE subcommand.

Example
COXREG SURVIVAL WITH GROUP
 /STATUS = SURVSTA (1)
 /STRATA = LOCATION
/CATEGORICAL = GROUP
/METHOD = ENTER

 /SAVE SURVIVAL HAZARD.

• COXREG saves cumulative survival and hazard in two new variables, SUR_1 and HAZ_1,
provided that neither of the two names exists in the working data file. If one does, the
numeric suffixes will be incremented to make a distinction.

EXTERNAL Subcommand

EXTERNAL specifies that the data for each split-file group should be held in an external
scratch file during processing. This helps conserve working space when running analyses
with large data sets.

•  The EXTERNAL subcommand takes no other keyword and is specified by itself.

• If time-dependent covariates exist, external data storage is unavailable, and EXTERNAL is
ignored.
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GENLOG

GENLOG varlist[BY] varlist [WITH covariate varlist]

[/CSTRUCTURE=varname]

[/GRESID=varlist]

 [/GLOR=varlist]

 [/MODEL={POISSON**  }]
         {MULTINOMIAL}

[/CRITERIA=[CONVERGE({0.001**})][ITERATE({20**})][DELTA({0.5**})] 
{n  } {n } {n }   

[CIN({95**})] [EPS({1E-8**})]
                 {n   }       {n     }
          
            [DEFAULT]

[/PRINT=[FREQ**][RESID**][ADJRESID**][DEV**] 
         [ZRESID][ITERATE][COV][DESIGN][ESTIM][COR]
         [ALL] [NONE]
         [DEFAULT]]

[/PLOT={DEFAULT**                 }] 
{RESID([ADJRESID][DEV])  } 
{NORMPROB([ADJRESID][DEV]) } 

 {NONE                    }  

 [/SAVE=tempvar (newvar)[tempvar (newvar)...]]

[/MISSING=[{EXCLUDE**}]] 
 {INCLUDE }

[/DESIGN=effect[(n)] effect[(n)]... effect {BY} effect...]
                                            {* }

**Default if subcommand or keyword is omitted. 

Overview

GENLOG is a general procedure for model fitting, hypothesis testing, and parameter estima-
tion for any model that has categorical variables as its major components. As such, GENLOG
subsumes a variety of related techniques, including general models of multiway contingen-
cy tables, logit models, logistic regression on categorical variables, and quasi-independence
models. 

GENLOG, following the regression approach, uses dummy coding to construct a design
matrix for estimation and produces maximum-likelihood estimates of parameters by means
of the Newton-Raphson algorithm. Since the regression approach uses the original parame-
ter spaces, the parameter estimates correspond to the original levels of the categories and
are therefore easier to interpret. 

 HILOGLINEAR, which uses an iterative proportional-fitting algorithm, is more efficient
for hierarchical models and useful in model building, but it cannot produce parameter esti-
mates for unsaturated models, does not permit specification of contrasts for parameters, and
does not display a correlation matrix of the parameter estimates.
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The General Loglinear Analysis and Logit Loglinear Analysis dialog boxes are both as-
sociated with the GENLOG command. In previous releases of SPSS, these dialog boxes were
associated with the LOGLINEAR command. The LOGLINEAR command is now available only
as a syntax command. The differences are described in the discussion of the LOGLINEAR
command.

Options

Cell Weights. You can specify cell weights (such as structural zero indicators) for the model
with the CSTRUCTURE subcommand.

Linear Combinations. You can compute linear combinations of observed cell frequencies, ex-
pected cell frequencies, and adjusted residuals using the GRESID subcommand.

Generalized Log-Odds Ratios. You can specify contrast variables on the GLOR subcommand
and test whether the generalized log-odds ratio equals 0. 

Model Assumption. You can specify POISSON or MULTINOMIAL on the MODEL subcommand
to request the Poisson loglinear model or the product multinomial loglinear model.

Tuning the Algorithm. You can control the values of algorithm-tuning parameters with the
CRITERIA subcommand.

Output Display. You can control the output display with the PRINT subcommand.

Optional Plots. You can request plots of adjusted or deviance residuals against observed and
expected counts, or normal plots and detrended normal plots of adjusted or deviance residu-
als using the PLOT subcommand.

Basic Specification 

The basic specification is one or more factor variables that define the tabulation. By default,
GENLOG assumes a Poisson distribution and estimates the saturated model. Default output
includes the factors or effects, their levels, and any labels; observed and expected frequencies
and percentages for each factor and code; and residuals, adjusted residuals, and deviance
residuals.

Limitations

• Maximum 10 factor variables (dependent and independent).

• Maximum 200 covariates.

Subcommand Order 

• The variable specification must come first. 

• Subcommands can be specified in any order.

• When multiple subcommands are specified, only the last specification takes effect. 
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Example

GENLOG DPREF RACE CAMP.

• DPREF, RACE, and CAMP are categorical variables. 

• This is a general loglinear model because no BY keyword appears. 

• The design defaults to a saturated model that includes all main effects and two-way and
three-way interaction effects.

Example

GENLOG GSLEVEL EDUC SEX
/DESIGN=GSLEVEL EDUC SEX.

• GSLEVEL, EDUC, and SEX are categorical variables. 

• DESIGN specifies a model with main effects only. 

Variable List

The variable list specifies the variables to be included in the model. GENLOG analyzes two
classes of variables—categorical and continuous. Categorical variables are used to define the
cells of the table. Continuous variables are used as cell covariates. 

• The list of categorical variables must be specified first. Categorical variables must be
numeric. 

• Continuous variables can be specified only after the WITH keyword following the list of
categorical variables. 

• To specify a logit model, use the keyword BY (see “Logit Model” below). A variable list
without the keyword BY generates a general loglinear model.

• A variable can be specified only once in the variable list—as a dependent variable imme-
diately following GENLOG, as an independent variable following the keyword BY, or as
a covariate following the keyword WITH.

• No range needs to be specified for categorical variables. 

Logit Model

The logit model examines the relationships between dependent and independent factor
variables.

• To separate the independent variables from the dependent variables in a logit model, use
the keyword BY. The categorical variables preceding BY are the dependent variables; the
categorical variables following BY are the independent variables. 

• Up to 10 variables can be specified, including both dependent and independent variables. 

• For the logit model, you must specify MULTINOMIAL on the MODEL subcommand.
• GENLOG displays an analysis of dispersion and two measures of association—entropy

and concentration. These measures are discussed in Haberman (1982) and can be used
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to quantify the magnitude of association among the variables. Both are proportional-
reduction-in-error measures. The entropy statistic is analogous to Theil’s entropy mea-
sure, while the concentration statistic is analogous to Goodman and Kruskal’s tau-b.
Both statistics measure the strength of association between the dependent variable and
the independent variable set.

Example
GENLOG GSLEVEL BY EDUC SEX
  /MODEL=MULTINOMIAL

/DESIGN=GSLEVEL, GSLEVEL BY EDUC, GSLEVEL BY SEX.

• Keyword BY on the variable list specifies a logit model in which GSLEVEL is the
dependent variable and EDUC and SEX are the independent variables. 

• A logit model is multinomial.

• DESIGN specifies a model that can test for the absence of the joint effect of SEX and EDUC
on GSLEVEL.

Cell Covariates

• Continuous variables can be used as covariates. When used, the covariates must be spec-
ified after the WITH keyword following the list of categorical variables.

• A variable cannot be named as both a categorical variable and a cell covariate.

• To enter cell covariates into a model, the covariates must be specified on the DESIGN
subcommand.

• Cell covariates are not applied on a case-by-case basis. The weighted covariate mean for
a cell is applied to that cell.

Example
GENLOG DPREF RACE CAMP WITH X

/DESIGN=DPREF RACE CAMP X.

• Variable X is a continuous variable specified as a cell covariate. Cell covariates must be
specified after the keyword WITH following the variable list. No range is defined for cell
covariates. 

• To include the cell covariate in the model, variable X is specified on DESIGN.

CSTRUCTURE Subcommand

CSTRUCTURE specifies the variable that contains values for computing cell weights, such as
structural zero indicators. By default, cell weights are equal to 1. 

• The specification must be a numeric variable. 

• Variables specified as dependent or independent variables in the variable list cannot be
specified on CSTRUCTURE. 

• Cell weights are not applied on a case-by-case basis. The weighted mean for a cell is
applied to that cell. 
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• CSTRUCTURE can be used to impose structural, or a priori, zeros on the model. This fea-
ture is useful in specifying a quasi-symmetry model and in excluding cells from entering
into estimation.

• If multiple CSTRUCTURE subcommands are specified, the last specification takes effect.

Example
COMPUTE CWT=(HUSED NE WIFED).
GENLOG HUSED WIFED WITH DISTANCE

/CSTRUCTURE=CWT
/DESIGN=HUSED WIFED DISTANCE.

• The Boolean expression assigns CWT the value of 1 when HUSED is not equal to WIFED,
and the value of 0 otherwise.

• CSTRUCTURE imposes structural zeros on the diagonal of the symmetric crosstabulation. 

GRESID Subcommand 

GRESID (Generalized Residual) calculates linear combinations of observed and expected
cell frequencies as well as simple, standardized, and adjusted residuals. 

• The variables specified must be numeric, and they must contain coefficients of the desired
linear combinations. 

• Variables specified as dependent or independent variables in the variable list cannot be
specified on GRESID. 

• The generalized residual coefficient is not applied on a case-by-case basis. The weighted
coefficient mean of the value for all cases in a cell is applied to that cell.

• Each variable specified on the GRESID subcommand contains a single linear combination. 
• If multiple GRESID subcommands are specified, the last specification takes effect.

Example
COMPUTE GR_1=(MONTH LE 6).
COMPUTE GR_2=(MONTH GE 7).
GENLOG MONTH WITH Z
/GRESID=GR_1 GR_2
/DESIGN=Z.

• The first variable, GR_1, combines the first six months into a single effect; the second
variable, GR_2, combines the rest of the months. 

• For each effect, GENLOG displays the observed and expected counts as well as the simple,
standardized, and adjusted residuals.

GLOR Subcommand

GLOR (Generalized Log-Odds Ratio) specifies the population contrast variable(s). For each
variable specified, GENLOG tests the null hypothesis that the generalized log-odds ratio
equals 0 and displays the Wald statistic and the confidence interval. You can specify the level
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of the confidence interval using the CIN significance level keyword on CRITERIA. By default,
the confidence level is 95%.

• The variable sum is 0 for the loglinear model and for each combined level of independent
variables for the logit model.

• Variables specified as dependent or independent variables in the variable list cannot be
specified on GLOR. 

• The coefficient is not applied on a case-by-case basis. The weighted mean for a cell is ap-
plied to that cell.

• If multiple GLOR subcommands are specified, the last specification takes effect.

Example
GENLOG A B
 /GLOR=COEFF
 /DESIGN=A B.

• Variable COEFF contains the coefficients of two dichotomous factors A and B. 

• If the weighted cell mean for COEFF is 1 when A equals B and –1 otherwise, this example
tests whether the log-odds ratio equals 0, or in this case, whether variables A and B are
independent. 

MODEL Subcommand

MODEL specifies the assumed distribution of your data. 

• You can specify only one keyword on MODEL. The default is POISSON.

• If more than one MODEL subcommand is specified, the last specification takes effect.

POISSON The Poisson distribution. This is the default.

MULTINOMIAL The multinomial distribution. For the logit model, you must specify
MULTINOMIAL. 

CRITERIA Subcommand

CRITERIA specifies the values used in tuning the parameters for the Newton-Raphson
algorithm. 

• If multiple CRITERIA subcommands are specified, the last specification takes effect.

CONVERGE(n) Convergence criterion. Specify a positive value for the convergence
criterion. The default is 0.001.

ITERATE(n) Maximum number of iterations. Specify an integer. The default number is 20.

DELTA(n) Cell delta value. Specify a non-negative value to add to each cell frequency
for the first iteration. (For the saturated model, the delta value is added for
all iterations.) The default is 0.5. The delta value is used to solve mathemat-
ical problems created by 0 observations; if all of your observations are great-
er than 0, we recommend that you set DELTA to 0.
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CIN(n) Level of confidence interval. Specify the percentage interval used in the test
of generalized log-odds ratios and parameter estimates. The value must be
between 50 and 99.99, inclusive. The default is 95.

EPS(n) Epsilon value used for redundancy checking in design matrix. Specify a pos-
itive value. The default is 0.00000001.

DEFAULT Default values are used. DEFAULT can be used to reset all criteria to default
values. 

Example
GENLOG DPREF BY RACE ORIGIN CAMP
 /MODEL=MULTINOMIAL
/CRITERIA=ITERATION(50) CONVERGE(.0001).

• ITERATION increases the maximum number of iterations to 50. 

• CONVERGE lowers the convergence criterion to 0.0001.

PRINT Subcommand

PRINT controls the display of statistics. 

• By default, GENLOG displays the frequency table and simple, adjusted, and deviance
residuals. 

• When PRINT is specified with one or more keywords, only the statistics requested by
these keywords are displayed. 

• When multiple PRINT subcommands are specified, the last specification takes effect.

The following keywords can be used on PRINT:

FREQ Observed and expected cell frequencies and percentages. This is displayed
by default. 

RESID Simple residuals. This is displayed by default.

ZRESID Standardized residuals. 

ADJRESID Adjusted residuals. This is displayed by default.

DEV Deviance residuals. This is displayed by default.

DESIGN The design matrix of the model. The design matrix corresponding to the
specified model is displayed. 

ESTIM The parameter estimates of the model. The parameter estimates refer to the
original categories.

COR The correlation matrix of the parameter estimates. 

COV The covariance matrix of the parameter estimates.

ALL All available output. 
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DEFAULT FREQ, RESID, ADJRESID, and DEV. This keyword can be used to reset
PRINT to its default setting.

NONE The design and model information with goodness-of-fit statistics only. This
option overrides all other specifications on the PRINT subcommand. 

Example
GENLOG A B
/PRINT=ALL
 /DESIGN=A B.

• The DESIGN subcommand specifies a main-effects model, which tests the hypothesis of
no interaction. The PRINT subcommand displays all available output for this model.

PLOT Subcommand

PLOT specifies what plots you want displayed. Plots of adjusted residuals against observed
and expected counts, and normal and detrended normal plots of the adjusted residuals are dis-
played if PLOT is not specified or is specified without a keyword. When multiple PLOT sub-
commands are specified, only the last specification is executed. 

DEFAULT RESID (ADJRESID) and NORMPROB (ADJRESID). This is the de-
fault if PLOT is not specified or is specified with no keyword.

RESID (type) Plots of residuals against observed and expected counts. You can
specify the type of residuals to plot. ADJRESID plots adjusted residu-
als; DEV plots deviance residuals. ADJRESID is the default if you do
not specify a type.

NORMPROB (type) Normal and detrended normal plots of the residuals. You can specify
the type of residuals to plot. ADJRESID plots adjusted residuals; DEV
plots deviance residuals. ADJRESID is the default if you do not specify
a type.

NONE No plots. 

Example
GENLOG RESPONSE BY SEASON 
  /MODEL=MULTINOMIAL

/PLOT=RESID(ADJRESID,DEV)
/DESIGN=RESPONSE SEASON(1) BY RESPONSE.

• This example requests plots of adjusted and deviance residuals against observed and
expected counts.

• Note that if you specify /PLOT=RESID(ADJRESID) RESID(DEV),  only the deviance
residuals are plotted. The first keyword specification, RESID(ADJRESID), is ignored.
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MISSING Subcommand

MISSING controls missing values. By default, GENLOG excludes all cases with system- or user-
missing values for any variable. You can specify INCLUDE to include user-missing values. 

EXCLUDE Delete cases with user-missing values. This is the default if the subcommand
is omitted. You can also specify the keyword DEFAULT.

INCLUDE Include cases with user-missing values. Only cases with system-missing
values are deleted.

Example
MISSING VALUES A(0).
GENLOG A B
 /MISSING=INCLUDE
/DESIGN=B.

• Even though 0 was specified as missing, it is treated as a nonmissing category of A in this
analysis.

SAVE Subcommand

SAVE saves specified temporary variables into the working data file. You can assign a new
name to each temporary variable saved. 

• The temporary variables you can save include RESID (raw residual), ZRESID (standardized
residual), ADJRESID (adjusted residual), DEV (deviance residual), and PRED (predicted
cell frequency). An explanatory label is assigned to each saved variable.

• A temporary variable can be saved only once on a SAVE subcommand.

• To assign a name to a saved temporary variable, specify the new name in parentheses fol-
lowing that temporary variable. The new name must conform to SPSS naming conventions
and must be unique in the working data file. The names cannot begin with # or $.

• If you do not specify a variable name in parentheses, GENLOG assigns default names to
the saved temporary variables. A default name starts with the first three characters of the
name of the saved temporary variable, followed by an underscore and a unique number.
For example, RESID will be saved as RES_n, where n is a number incremented each time
a default name is assigned to a saved RESID.

• The saved variables are pertinent to cells in the contingency table, not to individual
observations. In the Data Editor, all cases that define one cell receive the same value. To
make sense of these values, you need to aggregate the data to obtain cell counts.

Example
GENLOG A B
 /SAVE PRED (PREDA_B)
 /DESIGN = A, B.

• SAVE saves the predicted values for two independent variables A and B.

• The saved variable is renamed PREDA_B and added to the working data file. 
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DESIGN Subcommand

DESIGN specifies the model to be fit. If DESIGN is omitted or used with no specifications, the
saturated model is produced. The saturated model fits all main effects and all interaction effects. 

• Only one design can be specified on the subcommand. 

• To obtain main-effects models, name all of the variables listed on the variables
specification. 

• To obtain interactions, use the keyword BY or an asterisk (*) to specify each interaction, for
example, A BY B or C*D. To obtain the single-degree-of-freedom partition of a specified
factor, specify the partition in parentheses following the factor (see the example below). 

• To include cell covariates in the model, first identify them on the variable list by naming
them after the keyword WITH, and then specify the variable names on DESIGN.

• Effects that involve only independent variables result in redundancy. GENLOG removes
these effects from the model.

• If your variable list includes a cell covariate (identified by the keyword WITH), you cannot
imply the saturated model by omitting DESIGN or specifying it alone. You need to request
the model explicitly by specifying all main effects and interactions on DESIGN. 

Example
COMPUTE X=MONTH.
GENLOG MONTH WITH X

/DESIGN X.

• This example tests the linear effect of the dependent variable.

• The variable specification identifies MONTH as a categorical variable. The keyword WITH
identifies X as a covariate. 

• DESIGN tests the linear effect of MONTH.

Example
GENLOG A B

/DESIGN=A.

GENLOG A B
/DESIGN=A,B.

• Both designs specify main-effects models. 

• The first design tests the homogeneity of category probabilities for B; it fits the marginal fre-
quencies on A but assumes that membership in any of the categories of B is equiprobable. 

• The second design tests the independence of A and B. It fits the marginals on both A and B.

Example
GENLOG A B C 

/DESIGN=A,B,C, A BY B.

• This design consists of the A main effect, the B main effect, the C main effect, and the in-
teraction of A and B.
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Example
GENLOG A BY B
 /MODEL=MULTINOMIAL
/DESIGN=A,A BY B(1).

• This example specifies single-degree-of-freedom partitions. 

• The value 1 following B refers to the first category of B.

Example
GENLOG HUSED WIFED WITH DISTANCE

/DESIGN=HUSED WIFED DISTANCE.

• The continuous variable DISTANCE is identified as a cell covariate by the keyword WITH.
The cell covariate is then included in the model by naming it on DESIGN. 

Example
COMPUTE X=1.
GENLOG MONTH WITH X

/DESIGN=X.

• This example specifies an equiprobability model.
• The design tests whether the frequencies in the table are equal by using a constant of 1 as

a cell covariate.
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GLM: Overview

GLM dependent varlist [BY factor list [WITH covariate list]]

[/WSFACTOR=name levels [{DEVIATION [(refcat)]       }] name...
                        {SIMPLE [(refcat)]          }
                        {DIFFERENCE                 }
                        {HELMERT                    }
                        {REPEATED                   }
                        {POLYNOMIAL [({1,2,3...})]**}
                        {             {metric  }    }
                        {SPECIAL (matrix)           }

[/MEASURE=newname newname...]

[/WSDESIGN=effect effect...]†

[/RANDOM=factor factor...]

[/REGWGT=varname]

[/METHOD=SSTYPE({1  })]
                {2  }
                {3**}
                {4  }

[/INTERCEPT=[INCLUDE**] [EXCLUDE]]

[/MISSING=[INCLUDE] [EXCLUDE**]]

[/CRITERIA=[EPS({1E-8**})][ALPHA({0.05**})]
                {a     }         {a     }

[/PRINT  = [DESCRIPTIVE] [HOMOGENEITY] [PARAMETER][ETASQ] [RSSCP]
           [GEF] [TEST [([SSCP] [LMATRIX] [MMATRIX])]]

[/PLOT=[SPREADLEVEL] [RESIDUALS]
       [PROFILE (factor factor*factor factor*factor*factor ...)]

[/TEST=effect VS {linear combination [DF(df)]}]
                 {value DF (df)              }

[/LMATRIX={["label"] effect list effect list ...;...}]
          {["label"] effect list effect list ...    }
          {["label"] ALL list; ALL...               }
          {["label"] ALL list                       }

[/CONTRAST (factor name)={DEVIATION[(refcat)]** ‡    }]
                         {SIMPLE [(refcat)]         }
                         {DIFFERENCE                }
                         {HELMERT                   }
                         {REPEATED                  }
                        {POLYNOMIAL  [({1,2,3...})]}

                         {              {metric  }  }
                         {SPECIAL (matrix)          }

[/MMATRIX= {["label"] depvar value depvar value ...;["label"]...}]
           {["label"] depvar value depvar value ...             }
           {["label"] ALL list; ["label"] ...                   }
           {["label"] ALL list                                  }

[/KMATRIX= {list of numbers    }]
           {list of numbers;...}

[/POSTHOC = effect [effect...]
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          ([SNK] [TUKEY] [BTUKEY][DUNCAN]
           [SCHEFFE] [DUNNETT(refcat)] [DUNNETTL(refcat)]
           [DUNNETTR(refcat)] [BONFERRONI] [LSD] [SIDAK]
           [GT2] [GABRIEL] [FREGW] [QREGW]  [T2] [T3] [GH][C]
           [WALLER ({100** })]]
                    {kratio}
           [VS effect]

[/EMMEANS=TABLES({OVERALL               })] [COMPARE({factor  })]
                 {factor                }            {wsfactor}
                 {factor*factor...      }
                 {wsfactor              }
                 {wsfactor*wsfactor ... }
                 {factor*...wsfactor*...}
          
[/SAVE=[tempvar [(list of names)]] [tempvar [(list of names)]]...]
       [DESIGN]

[/OUTFILE= [{COVB (filename)}] [EFFECT(filename)] [DESIGN(filename)]
            {CORB (filename)}

[/DESIGN={[INTERCEPT...]    }]
         {[effect effect...]}

 

† WSDESIGN uses the same specification as DESIGN, with only within-subjects factors.

‡ DEVIATION is the default for between-subjects factors, while POLYNOMIAL is the default for within-
subjects factors.

** Default if subcommand or keyword is omitted.

Temporary variables (tempvar) are:

PRED, WPRED, RESID, WRESID, DRESID, ZRESID, SRESID, SEPRED, COOK, LEVER

Overview 

GLM (general linear model) is a general procedure for analysis of variance and covariance,
as well as regression. GLM is the most versatile of the analysis-of-variance procedures in
SPSS and can be used for both univariate and multivariate designs. GLM allows you to:

• Include interaction and nested effects in your design model. Multiple nesting is allowed;
for example, A within B within C is specified as A(B(C)).

• Include covariates in your design model. GLM also allows covariate-by-covariate and co-
variate-by-factor interactions such as X by X (or X*X), X by A (or X*A), and X by A within
B (or X*A(B)). Thus, polynomial regression or a test of the homogeneity of regressions
can be performed. 

• Select appropriate sums-of-squares hypothesis tests for effects in balanced design mod-
els, unbalanced all-cells-filled design models, and some-cells-empty design models. The
estimable functions corresponding to the hypothesis test for each effect in the model can
also be displayed.

• Display the general form of estimable functions.

• Display expected mean squares, automatically detecting and using the appropriate error
term for testing each effect in mixed- and random-effects models.
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• Select commonly used contrasts or specify custom contrasts to perform hypothesis tests.

• Customize hypothesis testing, based on the null hypothesis LBM = K, where B is the
parameter vector or matrix.

• Display a variety of post hoc tests for multiple comparisons.

• Display estimates of population marginal cell means for both between-subjects factors
and within-subjects factors, adjusted for covariates.

• Perform multivariate analysis of variance and covariance.

• Estimate parameters using the method of weighted least squares and a generalized inverse
technique.

• Compare graphically the levels in a model by displaying plots of estimated marginal cell
means for each level of a factor, with separate lines for each level of another factor in the
model.

• Display a variety of estimates and measures useful for diagnostic checking. All these es-
timates and measures can be saved in a data file for use by another SPSS procedure. 

• Perform repeated measures analysis of variance.

• Display homogeneity tests for testing underlying assumptions in multivariate and univariate
analyses.

General Linear Model (GLM) and MANOVA

MANOVA, the other generalized procedure for analysis of variance and covariance in SPSS,
is available only in syntax. The major distinction between GLM and MANOVA in terms of
statistical design and functionality is that GLM uses a non-full-rank, or overparameterized,
indicator variable approach to parameterization of linear models, instead of the full-rank
reparameterization approach used in MANOVA. The generalized inverse approach and the
aliasing of redundant parameters to zero employed by GLM allow greater flexibility in han-
dling a variety of messy data situations, particularly those involving empty cells. GLM offers
a variety of features unavailable in MANOVA: 

• Identification of the general forms of estimable functions.

• Identification of forms of estimable functions specific to four types of sums of squares
(Types I–IV).

• Tests using the four types of sums of squares, including Type IV, specifically designed
for situations involving empty cells.

• Flexible specification of general comparisons among parameters, using the syntax
subcommands LMATRIX, MMATRIX and KMATRIX; sets of contrasts can be specified that
involve any number of orthogonal or nonorthogonal linear combinations.

• Nonorthogonal contrasts for within-subjects factors (using the syntax subcommand
WSFACTORS).

• Tests against nonzero null hypotheses can be specified using the syntax subcommand
KMATRIX.

• Estimated marginal means (EMMEANS) and standard errors adjusted for other factors
and covariates are available for all between- and within-subjects factor combinations in
the original variable metrics.
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• Uncorrected pairwise comparisons among estimated marginal means for any main effect
in the model, for both between- and within-subjects factors.

• Post hoc or multiple comparison tests for unadjusted one-way factor means are available
for between-subjects factors in ANOVA designs; 20 different types of comparisons are
offered.

• Weighted least squares (WLS) estimation, including saving of weighted predicted values
and residuals.

• Automatic handling of random effects in random-effects models and mixed models, includ-
ing generation of expected mean squares and automatic assignment of proper error terms.

• Specification of several types of nested models via dialog boxes with proper use of the
interaction operator (*), due to the nonreparameterized approach.

• Univariate homogeneity-of-variance assumption tested using the Levene test.

• Between-subjects factors do not require specification of levels.

• Profile (interaction) plots of estimated marginal means for visual exploration of interac-
tions involving combinations of between- and/or within-subjects factors.

• Saving of casewise temporary variables for model diagnosis:
• Predicted values—unstandardized (raw), weighted unstandardized.

• Residuals—unstandardized, weighted unstandardized, standardized, Studentized, deleted.

• Standard error of prediction.

• Cook’s distance.

• Leverage.

• Saving of an SPSS file with parameter estimates and their degrees of freedom, signifi-
cance level.

To simplify the presentation, reference material on GLM is divided into three sections: univari-
ate designs with one dependent variable, multivariate designs with several interrelated depen-
dent variables, and repeated measures designs, in which the dependent variables represent the
same types of measurements taken at more than one time.

The full syntax diagram for GLM is presented here. The GLM sections that follow include
partial syntax diagrams showing the subcommands and specifications discussed in that
section. Individually, those diagrams are incomplete. Subcommands listed for univariate de-
signs are available for any analysis, and subcommands listed for multivariate designs can be
used in any multivariate analysis, including repeated measures.

Models 

The following are examples of models that can be specified using GLM:  

Model 1: Univariate or multivariate simple and multiple regression
GLM Y WITH X1 X2.

GLM Y1 Y2 WITH X1 X2 X3.

Model 2: Fixed-effects ANOVA and MANOVA
GLM Y1 Y2 by B.
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Model 3: ANCOVA and multivariate ANCOVA (MANCOVA)
GLM Y1 Y2 BY B WITH X1 X2 X3.

Model 4: Random-effects ANOVA and ANCOVA 
GLM Y1 BY C WITH X1 X2
 /RANDOM = C.

Model 5: Mixed-model ANOVA and ANCOVA
GLM Y1 BY B, C WITH X1 X2
 /RANDOM = C.

Model 6: Repeated measures analysis using a split-plot design 
(Univariate mixed models approach with subject as a random effect)

If drug is a between-subjects factor and time is a within-subjects factor,

GLM Y BY DRUG SUBJECT TIME
 /RANDOM = SUBJECT
 /DESIGN = DRUG SUBJECT*DRUG TIME DRUG*TIME.

Model 7: Repeated measures using the WSFACTOR subcommand

Use this model only when there is no random between-subjects effect in the model. For ex-
ample, if Y1, Y2, Y3, and Y4 are the dependent variables measured at times 1 to 4, 

GLM Y1 Y2 Y3 Y4 BY DRUG
 /WSFACTOR = TIME 4
 /DESIGN.

Model 8: Repeated measures doubly multivariate model

Repeated measures fixed-effects MANOVA is also called a doubly multivariate model. Vary-
ing or time-dependent covariates are not available. This model can be used only when there
is no random between-subjects effect in the model.

GLM X11 X12 X13 X21 X22 X23
  Y11 Y12 Y13 Y21 Y22 Y23 BY C D

/MEASURE = X Y
/WSFACTOR = A 2 B 3
/WSDESIGN = A B A*B
/DESIGN = C D.

Model 9: Means model for ANOVA and MANOVA

This model takes only fixed-effect factors (no random effects and covariates) and always
assumes the highest order of the interactions among the factors. For example, B, D, and E are
fixed factors, and Y1 and Y2 are two dependent variables. You can specify a means model by
suppressing the intercept effect and specifying the highest order of interaction on the DESIGN
subcommand. 

GLM Y1 Y2 BY B, D, E
/INTERCEPT = EXCLUDE
/DESIGN = B*D*E.



Custom Hypothesis Specifications

GLM provides a flexible way for you to customize hypothesis testing based on the general
linear hypothesis LBM = K, where B is the parameter vector or matrix. You can specify a
customized linear hypothesis by using one or a combination of the subcommands LMATRIX,
MMATRIX,  KMATRIX, and CONTRAST. 

LMATRIX, MMATRIX, and KMATRIX Subcommands

• The L matrix is called the contrast coefficients matrix. This matrix specifies coeffi-
cients of contrasts, which can be used for studying the between-subjects effects in the
model. One way to define the L matrix is by specifying the CONTRAST subcommand, on
which you select a type of contrast. Another way is to specify your own L matrix directly
by using the LMATRIX subcommand. For details, see the syntax rules for these two sub-
commands in GLM: Univariate. 

• The M matrix is called the transformation coefficients matrix. This matrix provides a
transformation for the dependent variables. This transformation can be used to construct
contrasts among the dependent variables in the model. The M matrix can be specified
on the MMATRIX subcommand. For details, see the syntax rule for this subcommand in
GLM: Multivariate.

• The K matrix is called the contrast results matrix. This matrix specifies the results
matrix in the general linear hypothesis. To define your own K matrix, the KMATRIX
subcommand can be used. For details, see the syntax rules for this subcommand in
GLM: Univariate. 

For univariate and multivariate models, you can specify one, two, or all three of the L, M, and
K matrices. If only one or two types are specified, the unspecified matrices use the defaults
shown in Table 1 (read across the rows).

Table 1 Default matrices for univariate and multivariate models if one matrix is specified

L matrix M matrix K matrix

If LMATRIX is used to specify 
the L matrix

Default = identity matrix*

* The dimension of the identity matrix is the same as the number of dependent variables being studied.

Default = zero matrix

Default = intercept matrix†

† The intercept matrix is the matrix corresponding to the estimable function for the intercept term in
the model, provided that the intercept term is included in the model. If the intercept term is not included
in the model, the L matrix is not defined and this custom hypothesis test cannot be performed.

If MMATRIX is used to specify 
the M matrix

Default = zero matrix

Default = intercept matrix† Default = identity matrix* If KMATRIX is used to 
specify the K matrix
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Example
GLM Y1 Y2 BY A B
/LMATRIX = A 1 -1
/DESIGN A B.

Assume that factor A has two levels. 

• Since there are two dependent variables, this is a multivariate model with two main factor
effects, A and B.

• A custom hypothesis test is requested by the LMATRIX subcommand.

• Since no MMATRIX or KMATRIX is specified. The M matrix is the default two-dimensional
identity matrix, and the K matrix is a zero-row vector (0, 0).

For a repeated measures model, you can specify one, two, or all three of the L, M, and K
matrices. If only one or two types are specified, the unspecified matrices use the defaults
shown in Table 2 (read across the rows).

Example
GLM Y1 Y2 BY A B 
 /WSFACTOR TIME (2)
 /MMATRIX Y1 1 Y2 1; Y1 1 Y2 -1
 /DESIGN A B.

• Since WSFACTOR is specified, this is a repeated measures model with two between-sub-
jects factors A and B, and a within-subjects factor, TIME. 

• A custom hypothesis is requested by the MMATRIX subcommand. The M matrix is a 
matrix:

Table 2 Default matrices for repeated measures models if only one matrix is specified

L matrix M matrix K matrix

If LMATRIX is used to specify the 
L matrix

Default = average matrix*

* The average matrix is the transformation matrix that corresponds to the transformation for the
between-subjects test. The dimension is the number of measures.

Default = zero matrix

Default = intercept matrix†

† The intercept matrix is the matrix corresponding to the estimable function for the intercept term in the
model, provided that the intercept term is included in the model. If the intercept term is not included in
the model, the L matrix is not defined and this custom hypothesis test cannot be performed.

If MMATRIX is used to specify 
the M matrix

Default = zero matrix

Default = intercept matrix† Default = average matrix* If KMATRIX is used to 
specify the K matrix

1 1
1 –1

2 2×
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• Since the L matrix and the K matrix are not specified, their defaults are used. The default
for the L matrix is the matrix corresponding to the estimable function for the intercept
term in the between-subjects model, and the default for the K matrix is a zero-row vector
(0, 0). 

CONTRAST Subcommand

When the CONTRAST subcommand is used, an L matrix, which is used in custom hypothesis
testing, is generated according to the contrast chosen. The K matrix is always taken to be the
zero matrix. If the model is univariate or multivariate, the M matrix is always the identity
matrix and its dimension is equal to the number of dependent variables. For a  repeated
measures model, the M matrix is always the average matrix that corresponds to the average
transformation for the dependent variable. 
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GLM dependent var [BY factor list [WITH covariate list]]

[/RANDOM=factor factor...]

[/REGWGT=varname]

[/METHOD=SSTYPE({1  })]
                {2  }
                {3**}
                {4  }

[/INTERCEPT=[INCLUDE**] [EXCLUDE]]

[/MISSING=[INCLUDE] [EXCLUDE**]]

[/CRITERIA=[EPS({1E-8**})][ALPHA({0.05**})]
                {a     }         {a     }

[/PRINT = [DESCRIPTIVE] [HOMOGENEITY] [PARAMETER][ETASQ] 
          [GEF] [LOF] [OPOWER] [TEST(LMATRIX)]]

[/PLOT=[SPREADLEVEL] [RESIDUALS]
       [PROFILE (factor factor*factor factor*factor*factor ...)]

[/TEST=effect VS {linear combination [DF(df)]}]
                 {value DF (df)              }

[/LMATRIX={["label"] effect list effect list ...;...}]
          {["label"] effect list effect list ...    }
          {["label"] ALL list; ALL...               }
          {["label"] ALL list                       }

[/KMATRIX= {number    }]
           {number;...}

[/CONTRAST (factor name)={DEVIATION[(refcat)]**     }]
                         {SIMPLE [(refcat)]         }
                         {DIFFERENCE                }
                         {HELMERT                   }
                         {REPEATED                  }
                        {POLYNOMIAL  [({1,2,3...})]}

                                        {metric  }   
                         {SPECIAL (matrix)          }

[/POSTHOC =effect [effect...]
          ([SNK] [TUKEY] [BTUKEY][DUNCAN]
           [SCHEFFE] [DUNNETT(refcat)] [DUNNETTL(refcat)]
           [DUNNETTR(refcat)] [BONFERRONI] [LSD] [SIDAK]
           [GT2] [GABRIEL] [FREGW] [QREGW]  [T2] [T3] [GH] [C]
           [WALLER ({100** })])]
                    {kratio}
           [VS effect]

[/EMMEANS=TABLES({OVERALL         })]  [COMPARE ADJ(LSD(none)) (BONFERRONI) (SIDAK)]
                 {factor          }
                 {factor*factor...}
                 
[/SAVE=[tempvar [(name)]] [tempvar [(name)]]...]

        
 [/OUTFILE= [{COVB (filename)}] [EFFECT(filename)] [DESIGN(filename)]
            {CORB (filename)}

          
[/DESIGN={[INTERCEPT...]    }]

          {[effect effect...]}

** Default if subcommand or keyword is omitted.
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Temporary variables (tempvar) are:

PRED, WPRED, RESID, WRESID, DRESID, ZRESID, SRESID, SEPRED, COOK, LEVER

Example: 
GLM YIELD BY SEED FERT 
  /DESIGN.

Overview 

This section describes the use of GLM for univariate analyses. However, most of the subcom-
mands described here can be used in any type of analysis with GLM. For additional subcom-
mands used in those types of analysis, see GLM: Multivariate and GLM: Repeated
Measures. For basic specification, syntax rules, and limitations of the GLM procedures, see
GLM: Overview. For examples, see Chapter 14. 

Options

Design Specification. You can specify which terms to include in the design on the DESIGN sub-
command. This allows you to estimate a model other than the default full factorial model,
incorporate factor-by-covariate interactions or covariate-by-covariate interactions, and indi-
cate nesting of effects.

Contrast Types. You can specify contrasts other than the default deviation contrasts on the
CONTRAST subcommand. 

Optional Output. You can choose from a wide variety of optional output on the PRINT subcom-
mand. Output appropriate to univariate designs includes descriptive statistics for each cell,
parameter estimates, Levene’s test for equality of variance across cells, partial eta-squared
for each effect and each parameter estimate, the general estimable function matrix, and a
contrast coefficients table (L’ matrix). The OUTFILE subcommand allows you to write out the
covariance or correlation matrix, the design matrix, or the statistics from the between-
subjects ANOVA table into a separate SPSS data file. 

Using the EMMEANS subcommand, you can request tables of estimated marginal means
of the dependent variable and their standard deviations. The SAVE subcommand allows you
to save predicted values and residuals in weighted or unweighted and standardized or
unstandardized forms. You can specify different means comparison tests for comparing all
possible pairs of cell means using the POSTHOC subcommand. In addition, you can specify
your own hypothesis tests by specifying an L matrix and a K matrix to test the univariate
hypothesis LB = K. 

Basic Specification 

• The basic specification is a variable list identifying the dependent variable, the factors (if
any), and the covariates (if any). 

• By default, GLM uses a model that includes the intercept term, the covariate (if any), and
the full factorial model, which includes all main effects and all possible interactions among
factors. The intercept term is excluded if it is excluded in the model by specifying the
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keyword EXCLUDE on the INTERCEPT subcommand. Sums of squares are calculated and
hypothesis tests are performed using type-specific estimable functions. Parameters are
estimated using the normal equation and a generalized inverse of the SSCP matrix.

Subcommand Order 

• The variable list must be specified first. 

• Subcommands can be used in any order. 

Syntax Rules 

• For many analyses, the GLM variable list and the DESIGN subcommand are the only spec-
ifications needed. 

• If you do not enter a DESIGN subcommand, GLM will use a full factorial model, with main
effects of covariates, if any. 

• Minimum syntax—at least one dependent variable must be specified, and at least one of
the following must be specified: INTERCEPT, a between-subjects factor, or a covariate.
The design contains the intercept by default.

• If more than one DESIGN subcommand is specified, only the last one is in effect.

• Dependent variables and covariates must be numeric, but factors can be numeric or string
variables. 

• If a string variable is specified as a factor, only the first eight characters of each value are
used in distinguishing among values. 

• If more than one MISSING subcommand is specified, only the last one is in effect.

• The following words are reserved as keywords or internal commands in the GLM procedure:

INTERCEPT, BY, WITH, ALL, OVERALL, WITHIN

Variable names that duplicate these words should be changed before you run GLM.

Limitations 

• Any number of factors can be specified, but if the number of between-subjects factors
plus the number of split variables exceeds 18, the Descriptive Statistics table is not printed
even when you request it. 

• Memory requirements depend primarily on the number of cells in the design. For the
default full factorial model, this equals the product of the number of levels or categories
in each factor. 

Example 

GLM YIELD BY SEED FERT WITH RAINFALL
  /PRINT=DESCRIPTIVE PARAMETER
  /DESIGN.
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• YIELD is the dependent variable; SEED and FERT are factors; RAINFALL is a covariate.

• The PRINT subcommand requests the descriptive statistics for the dependent variable for
each cell and the parameter estimates, in addition to the default tables Between-Subjects
Factors and Univariate Tests.

• The DESIGN subcommand requests the default design, a full factorial model with a cova-
riate. This subcommand could have been omitted or could have been specified in full as 

/DESIGN = INTERCEPT RAINFALL, SEED, FERT, SEED BY FERT.

GLM Variable List 

The variable list specifies the dependent variable, the factors, and the covariates in the model.

• The dependent variable must be the first specification on GLM. 

• The names of the factors follow the dependent variable. Use the keyword BY to separate
the factors from the dependent variable. 

• Enter the covariates, if any, following the factors. Use the keyword WITH to separate co-
variates from factors (if any) and the dependent variable. 

Example
GLM DEPENDNT BY FACTOR1 FACTOR2, FACTOR3.

• In this example, three factors are specified. 

• A default full factorial model is used for the analysis.

Example
GLM Y BY A WITH X
  /DESIGN.

• In this example, the DESIGN subcommand requests the default design, which includes the
intercept term, the covariate X and the factor A. 

RANDOM Subcommand 

RANDOM allows you to specify which effects in your design are random. When the RANDOM
subcommand is used, a table of expected mean squares for all effects in the design is displayed,
and an appropriate error term for testing each effect is calculated and used automatically.

• Random always implies a univariate mixed-model analysis.

• If you specify an effect on RANDOM, higher-order effects containing the specified effect
(excluding any effects containing covariates) are automatically treated as random effects.

• The keyword INTERCEPT and effects containing covariates are not allowed on this sub-
command.

• The RANDOM subcommand cannot be used if there is any within-subjects factor in the
model (that is, RANDOM cannot be specified if WSFACTOR is specified).

• When the RANDOM subcommand is used, the appropriate error terms for the hypothesis
testing of all effects in the model are automatically computed and used.

• More than one RANDOM subcommand is allowed. The specifications are accumulated.
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Example
GLM DEP BY A B
  /RANDOM = B
  /DESIGN = A,B, A*B.

• In the example, effects B and A*B are considered as random effects. Notice that if only
effect B is specified in the RANDOM subcommand, A*B is automatically considered as a
random effect.

• The hypothesis testing for each effect (A, B, and A*B) in the design will be carried out
using the appropriate error term, which is calculated automatically.

REGWGT Subcommand 

The only specification on REGWGT is the name of the variable containing the weights to be
used in estimating a weighted least-squares model. 
• Specify a numeric weight variable name following the REGWGT subcommand. Only

observations with positive values in the weight variable will be used in the analysis.

• If more than one REGWGT subcommand is specified, only the last one is in effect.

Example
GLM OUTCOME BY TREATMNT
  /REGWGT WT.

• The procedure performs a weighted least-squares analysis. The variable WT is used as the
weight variable.

METHOD Subcommand 

METHOD controls the computational aspects of the GLM analysis. You can specify one of four
different methods for partitioning the sums of squares. If more than one METHOD subcom-
mand is specified, only the last one is in effect.

SSTYPE(1) Type I sum-of-squares method. The Type I sum-of-squares method is also
known as the hierarchical decomposition of the sum-of-squares method.
Each term is adjusted only for the terms that precede it on the DESIGN sub-
command. Under a balanced design, it is an orthogonal decomposition, and
the sums of squares in the model add up to the total sum of squares.

SSTYPE(2) Type II sum-of-squares method. This method calculates the sum of squares
of an effect in the model adjusted for all other “appropriate” effects. An
appropriate effect is one that corresponds to all effects that do not contain the
effect being examined. 

For any two effects F1 and F2 in the model, F1 is said to be contained in F2
under the following three conditions: 
• Both effects F1 and F2 have the same covariate, if any. 
• F2 consists of more factors than F1.
• All factors in F1 also appear in F2. 
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The intercept effect is treated as contained in all the pure factor effects.
However, it is not contained in any effect involving a covariate. No effect is
contained in the intercept effect. Thus, for any one effect F of interest, all
other effects in the model can be classified as in one of the following two
groups: the effects that do not contain F or the effects that contain F. 

If the model is a main-effects design (that is, only main effects are in the
model), the Type II sum-of-squares method is equivalent to the regression
approach sums of squares. This means that each main effect is adjusted for
every other term in the model.

SSTYPE(3) Type III sum-of-squares method. This is the default. This method calculates
the sum of squares of an effect F in the design as the sum of squares adjusted
for any other effects that do not contain it, and orthogonal to any effects (if
any) that contain it. The Type III sums of squares have one major advan-
tage—they are invariant with respect to the cell frequencies as long as the
general form of estimability remains constant. Hence, this type of sums of
squares is often used for an unbalanced model with no missing cells. In a fac-
torial design with no missing cells, this method is equivalent to the Yates’
weighted squares of means technique, and it also coincides with the overpa-
rameterized -restricted model. 

SSTYPE(4) Type IV sum-of-squares method. This method is designed for a situation in
which there are missing cells. For any effect F in the design, if F is not
contained in any other effect, then Type IV = Type III = Type II. When F is
contained in other effects, then Type IV distributes the contrasts being made
among the parameters in F to all higher-level effects equitably.

Example
GLM DEP BY A B C 
  /METHOD=SSTYPE(3) 
  /DESIGN=A, B, C.

• The design is a main-effects model.

• The METHOD subcommand requests that the model be fitted with Type III sums of
squares. 

INTERCEPT Subcommand 

INTERCEPT controls whether an intercept term is included in the model. If more than one
INTERCEPT subcommand is specified, only the last one is in effect.

INCLUDE Include the intercept term. The intercept (constant) term is included in the
model. This is the default.

EXCLUDE Exclude the intercept term. The intercept term is excluded from the model.
Specification of the keyword INTERCEPT on the DESIGN subcommand
overrides INTERCEPT = EXCLUDE.

Σ
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MISSING Subcommand 

By default, cases with missing values for any of the variables on the GLM variable list are
excluded from the analysis. The MISSING subcommand allows you to include cases with
user-missing values. 

• If MISSING is not specified, the default is EXCLUDE.

• Pairwise deletion of missing data is not available in GLM. 

• Keywords INCLUDE and EXCLUDE are mutually exclusive.

• If more than one MISSING subcommand is specified, only the last one is in effect. 

EXCLUDE Exclude both user-missing and system-missing values. This is the default
when MISSING is not specified.

INCLUDE User-missing values are treated as valid. System-missing values cannot be
included in the analysis.

CRITERIA Subcommand 

CRITERIA controls the statistical criteria used to build the models.

• More than one CRITERIA subcommand is allowed. The specifications are accumulated.
Conflicts across CRITERIA subcommands are resolved using the conflicting specification
given on the last CRITERIA subcommand.

• The keyword must be followed by a positive number in parentheses. 

EPS(n) The tolerance level in redundancy detection. This value is used for redundan-
cy checking in the design matrix. The default value is 1E-8.

ALPHA(n) The alpha level. This keyword has two functions. First, it gives the alpha level
at which the power is calculated for the F test. Once the noncentrality param-
eter for the alternative hypothesis is estimated from the data, then the power is
the probability that the test statistic is greater than the critical value under the
alternative hypothesis. (The observed power is displayed by default for GLM.)
The second function of alpha is to specify the level of the confidence interval.
If the alpha level specified is n, the value  indicates the level of
confidence for all individual and simultaneous confidence intervals generated
for the specified model. The value of n must be between 0 and 1, exclusive.
The default value of alpha is 0.05. This means that the default power calcula-
tion is at the 0.05 level, and the default level of the confidence intervals is 95%,
since .

PRINT Subcommand 

PRINT controls the display of optional output. 

• Some PRINT output applies to the entire GLM procedure and is displayed only once. 

• Additional output can be obtained on the EMMEANS, PLOT, and SAVE subcommands.

1 n–( ) 100×

1 0.05–( ) 100× 95=
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• Some optional output may greatly increase the processing time. Request only the output
you want to see.

• If no PRINT command is specified, default output for a univariate analysis includes a
factor information table and a Univariate Tests table (ANOVA) for all effects in the model.

• If more than one PRINT subcommand is specified, only the last one is in effect.

The following keywords are available for GLM univariate analyses. For information on PRINT
specifications appropriate for other GLM models, see GLM: Multivariate and GLM: Repeated
Measures.

DESCRIPTIVES Basic information about each cell in the design. Observed means,
standard deviations, and counts for the dependent variable in all cells.
The cells are constructed from the highest-order crossing of the
between-subjects factors. For a multivariate model, statistics are given
for each dependent variable. If the number of between-subjects factors
plus the number of split variables exceeds 18, the Descriptive Statis-
tics table is not printed.     

HOMOGENEITY Tests of homogeneity of variance. Levene’s test for equality of vari-
ances for the dependent variable across all level combinations of the
between-subjects factors. If there are no between-subjects factors, this
keyword is not valid. For a multivariate model, tests are displayed for
each dependent variable.

PARAMETER Parameter estimates. Parameter estimates, standard errors, t tests,
confidence intervals, and the observed power for each test.

ETASQ Partial eta-squared ( ). This value is an overestimate of the actual
effect size in an F test. It is defined as 

where F is the test statistic and dfh and dfe are its degrees of freedom
and degrees of freedom for error. The keyword EFSIZE can be used in
place of ETASQ.

GEF General estimable function table. This table shows the general form
of the estimable functions.

TEST(LMATRIX) Set of contrast coefficients (L) matrices. The transpose of the L ma-
trix (L’) is displayed. This set always includes one matrix displaying
the estimable function for each between-subjects effect appearing or
implied in the DESIGN subcommand. Also, any L matrices generated
by the LMATRIX or CONTRAST subcommands are displayed.
TEST(ESTIMABLE) can be used in place of TEST(LMATRIX). 

Example
GLM DEP BY A B WITH COV
  /PRINT=DESCRIPTIVE, TEST(LMATRIX), PARAMETER
  /DESIGN.

η2

partial eta-squared dfh F×
dfh F× dfe+
--------------------------------=
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• Since the design in the DESIGN subcommand is not specified, the default design is used.
In this case, the design includes the intercept term, the covariate COV, and the full facto-
rial terms of A and B, which are A, B, and A*B. 

• For each combination of levels of A and B, SPSS displays the descriptive statistics of DEP.

• The set of L matrices that generates the sums of squares for testing each effect in the
design is displayed. 

• The parameter estimates, their standard errors, t tests, confidence intervals, and the
observed power for each test are displayed.

PLOT Subcommand 

PLOT provides a variety of plots useful in checking the assumptions needed in the analysis.
The PLOT subcommand can be specified more than once. All of the plots requested on each
PLOT subcommand are produced.

Use the following keywords on the PLOT subcommand to request plots:

SPREADLEVEL Spread-versus-level plots. Plots of observed cell means versus standard de-
viations, and versus variances.

RESIDUALS Observed by predicted by standardized residuals plot. A plot is produced for
each dependent variable. In a univariate analysis, a plot is produced for the
single dependent variable.

PROFILE Line plots of dependent variable means for one-way, two-way, or three-way
crossed factors. The PROFILE keyword must be followed by parentheses
containing a list of one or more factor combinations. All factors specified
(either individual or crossed) must be made up of only valid factors on the
factor list. Factor combinations on the PROFILE keyword may use an asterisk
(*) or the keyword BY to specify crossed factors. A factor cannot occur in a
single factor combination more than once. 

The order of factors in a factor combination is important, and there is no
restriction on the order of factors. If a single factor is specified after the
PROFILE keyword, a line plot of estimated means at each level of the factor is
produced. If a two-way crossed factor combination is specified, the output
includes a multiple-line plot of estimated means at each level of the first spec-
ified factor, with a separate line drawn for each level of the second specified
factor. If a three-way crossed factor combination is specified, the output
includes multiple-line plots of estimated means at each level of the first
specified factor, with separate lines for each level of the second factor, and
separate plots for each level of the third factor.

Example
GLM DEP BY A B 
  /PLOT = SPREADLEVEL PROFILE(A A*B A*B*C)
  /DESIGN.

Assume each of the factors A, B, and C has three levels.
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• Spread-versus-level plots are produced showing observed cell means versus standard
deviations and observed cell means versus variances.

• Five profile plots are produced. For factor A, a line plot of estimated means at each level
of A is produced (one plot). For the two-way crossed factor combination A*B, a multiple-
line plot of estimated means at each level of A, with a separate line for each level of B, is
produced (one plot). For the three-way crossed factor combination A*B*C, a multiple-line
plot of estimated means at each level of A, with a separate line for each level of B, is
produced for each of the three levels of C (three plots).

TEST Subcommand

The TEST subcommand allows you to test a hypothesis term against a specified error term.   

• TEST is valid only for univariate analyses. Multiple TEST subcommands are allowed,
each executed independently.

• You must specify both the hypothesis term and the error term. There is no default. 

• The hypothesis term is specified before the keyword VS. It must be a valid effect specified
or implied on the DESIGN subcommand.

• The error term is specified after the keyword VS. You can specify either a linear combi-
nation or a value. The linear combination of effects takes the general form:
coefficient*effect +/– coefficient*effect ... 

• All effects in the linear combination must be specified or implied on the DESIGN subcom-
mand. Effects specified or implied on DESIGN but not listed after VS are assumed to have
a coefficient of 0. 

• Duplicate effects are allowed. GLM adds coefficients associated with the same effect
before performing the test. For example, the linear combination 5*A–0.9*B–A will be
combined to 4*A–0.9B. 

• A coefficient can be specified as a fraction with a positive denominator—for example,
1/3 or –1/3, but 1/–3 is invalid.  

• If you specify a value for the error term, you must specify the degrees of freedom after
the keyword DF. The degrees of freedom must be a positive real number. DF and the
degrees of freedom are optional for a linear combination. 

Example
GLM DEP BY A B
  /TEST = A VS B + A*B                 
  /DESIGN = A, B, A*B.

• A is tested against the pooled effect of B + A*B. 

LMATRIX Subcommand 

The LMATRIX subcommand allows you to customize your hypotheses tests by specifying the L
matrix (contrast coefficients matrix) in the general form of the linear hypothesis LB = K, where
K = 0 if it is not specified on the KMATRIX subcommand. The vector B is the parameter vector in
the linear model. 
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• The basic format for the LMATRIX subcommand is an optional label in quotes, an effect
name or the keyword ALL, and a list of real numbers. There can be multiple effect names
(or the keyword ALL) and number lists. 

• The optional label is a string with a maximum length of 255 characters. Only one label can be
specified.

• Only valid effects appearing or implied on the DESIGN subcommand can be specified on
the LMATRIX subcommand.

• The length of the list of real numbers must be equal to the number of parameters (including
the redundant ones) corresponding to that effect. For example, if the effect A*B takes up six
columns in the design matrix, then the list after A*B must contain exactly six numbers.

• A number can be specified as a fraction with a positive denominator—for example, 1/3
or –1/3, but 1/–3 is invalid. 

• A semicolon (;) indicates the end of a row in the L matrix.

• When ALL is specified, the length of the list that follows ALL is equal to the total number of
parameters (including the redundant ones) in the model.

• Effects appearing or implied on the DESIGN subcommand but not specified here are
assumed to have entries of 0 in the corresponding columns of the L matrix. 

• Multiple LMATRIX subcommands are allowed. Each is treated independently. 

Example
GLM DEP BY A B
  /LMATRIX = “B1 vs B2 at A1”
              B 1 -1 0 A*B 1 -1 
  /LMATRIX = “Effect A” 
              A 1 0 -1 
              A*B 1/3  1/3  1/3
                   0    0    0
                 -1/3 -1/3 -1/3;
              A 0 1 -1
              A*B  0    0    0
                  1/3  1/3  1/3
                 -1/3 -1/3 -1/3
  /LMATRIX = “B1 vs B2 at A2”
             ALL  0
                  0  0  0
                  1 -1  0
                  0  0  0  1 -1  0 0  0  0                  
  /DESIGN = A, B, A*B.

Assume that factors A and B each have three levels. There are three LMATRIX subcommands;
each is treated independently.
• B1 versus B2 at A1. In the first LMATRIX subcommand, the difference is tested between levels

1 and 2 of effect B when effect A is fixed at level 1. Since there are three levels each in effects
A and B, the interaction effect A*B should take up nine columns in the design matrix. Notice
that only the first two columns of A*B are specified with values 1 and –1; the rest are all
assumed to be 0. Columns corresponding to effect B are all assumed to be 0. 

• Effect A. In the second LMATRIX subcommand, effect A is tested. Since there are three levels
in effect A, at most two independent contrasts can be formed; thus, there are two rows in
the L matrix, which are separated by a semicolon (;). The first row tests the difference
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between levels 1 and 3 of effect A, while the second row tests the difference between levels
2 and 3 of effect A. 

• B1 versus B2 at A2. In the last LMATRIX subcommand, the keyword ALL is used. The first 0
corresponds to the intercept effect; the next three zeros correspond to effect A. 

KMATRIX Subcommand 

The KMATRIX subcommand allows you to customize your hypothesis tests by specifying the
K matrix (contrast results matrix) in the general form of the linear hypothesis LB = K. The
vector B is the parameter vector in the linear model. 
• The default K matrix is a zero matrix; that is, LB = 0 is assumed.

• For the KMATRIX subcommand to be valid, at least one of the following subcommands must
be specified: the LMATRIX subcommand or the INTERCEPT = INCLUDE subcommand. 

• If KMATRIX is specified but LMATRIX is not specified, the LMATRIX is assumed to take the row
vector corresponding to the intercept in the estimable function, provided the subcommand
INTERCEPT = INCLUDE is specified. In this case, the K matrix can be only a scalar matrix. 

• If KMATRIX and LMATRIX are specified, then the number of rows in the requested K and
L matrices must be equal. If there are multiple LMATRIX subcommands, then all requested
L matrices must have the same number of rows, and K must have the same number of
rows as these L matrices.

• A semicolon (;) can be used to indicate the end of a row in the K matrix. 

• If more than one KMATRIX subcommand is specified, only the last one is in effect.

Example
GLM DEP BY A B
  /LMATRIX = “Effect A”
              A 1  0 -1; A 1 -1  0 
  /LMATRIX = “Effect B”
              B 1  0 -1; B 1 -1  0
  /KMATRIX = 0; 0
  /DESIGN = A B.

In this example, assume that factors A and B each have three levels. 

• There are two LMATRIX subcommands; both have two rows. 

• The first LMATRIX subcommand tests whether the effect of A is 0, while the second
LMATRIX subcommand tests whether the effect of B is 0. 

• The KMATRIX subcommand specifies that the K matrix also has two rows, each with value 0. 

CONTRAST Subcommand 

CONTRAST specifies the type of contrast desired among the levels of a factor. For a factor with
k levels or values, the contrast type determines the meaning of its  degrees of freedom.

• Specify the factor name in parentheses following the subcommand CONTRAST. 

• You can specify only one factor per CONTRAST subcommand, but you can enter multiple
CONTRAST subcommands. 

• After closing the parentheses, enter an equals sign followed by one of the contrast keywords. 

k 1–
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• This subcommand creates an L matrix such that the columns corresponding to the factor
match the contrast given. The other columns are adjusted so that the L matrix is estimable. 

The following contrast types are available:

DEVIATION Deviations from the grand mean. This is the default for between-subjects
factors. Each level of the factor except one is compared to the grand mean.
One category (by default, the last) must be omitted so that the effects will be
independent of one another. To omit a category other than the last, specify
the number of the omitted category (which is not necessarily the same as its
value) in parentheses after the keyword DEVIATION. For example,

GLM Y BY B 
  /CONTRAST(B)=DEVIATION(1).

Suppose factor B has three levels, with values 2, 4, and 6. The specified con-
trast omits the first category, in which B has the value 2. Deviation contrasts
are not orthogonal.

POLYNOMIAL Polynomial contrasts. This is the default for within-subjects factors. The
first degree of freedom contains the linear effect across the levels of the fac-
tor, the second contains the quadratic effect, and so on. In a balanced
design, polynomial contrasts are orthogonal. By default, the levels are as-
sumed to be equally spaced; you can specify unequal spacing by entering
a metric consisting of one integer for each level of the factor in parentheses
after the keyword POLYNOMIAL. (All metrics specified cannot be equal;
thus, (1, 1, . . . 1) is not valid.) For example, 

GLM RESPONSE BY STIMULUS 
  /CONTRAST(STIMULUS) = POLYNOMIAL(1,2,4). 

Suppose that factor STIMULUS has three levels. The specified contrast indi-
cates that the three levels of STIMULUS are actually in the proportion 1:2:4.
The default metric is always (1, 2, . . . k), where k levels are involved. Only
the relative differences between the terms of the metric matter (1, 2, 4) is the
same metric as (2, 3, 5) or (20, 30, 50) because, in each instance, the differ-
ence between the second and third numbers is twice the difference between
the first and second.

DIFFERENCE Difference or reverse Helmert contrasts. Each level of the factor except the
first is compared to the mean of the previous levels. In a balanced design, dif-
ference contrasts are orthogonal.

HELMERT Helmert contrasts. Each level of the factor except the last is compared to the
mean of subsequent levels. In a balanced design, Helmert contrasts are
orthogonal.

SIMPLE Each level of the factor except the last is compared to the last level. To use a
category other than the last as the omitted reference category, specify its
number (which is not necessarily the same as its value) in parentheses
following the keyword SIMPLE. For example,

GLM Y BY B
   /CONTRAST(B)=SIMPLE(1).



46 GLM: Univariate

Suppose that factor B has three levels with values 2, 4, and 6. The specified
contrast compares the other levels to the first level of B, in which B has the
value 2. Simple contrasts are not orthogonal.

REPEATED Comparison of adjacent levels. Each level of the factor except the first is
compared to the previous level. Repeated contrasts are not orthogonal.

SPECIAL A user-defined contrast. Values specified after this keyword are stored in a
matrix in column major order. For example, if factor A has three levels, then
CONTRAST(A)= SPECIAL(1 1 1 1 -1 0 0 1 -1) produces the following contrast
matrix:

1   1  0
1  –1  1
1   0 –1

Orthogonal contrasts are particularly useful. In a balanced design, contrasts are orthogo-
nal if the sum of the coefficients in each contrast row is 0 and if, for any pair of contrast
rows, the products of corresponding coefficients sum to 0. DIFFERENCE, HELMERT, and
POLYNOMIAL contrasts always meet these criteria in balanced designs. For illustration of
contrast types, see Appendix A. 

Example
GLM DEP BY FAC
  /CONTRAST(FAC)=DIFFERENCE
  /DESIGN.

• Suppose that the factor FAC has five categories and therefore four degrees of freedom. 

• CONTRAST requests DIFFERENCE contrasts, which compare each level (except the first)
with the mean of the previous levels. 

POSTHOC Subcommand 

POSTHOC allows you to produce multiple comparisons between means of a factor. These
comparisons are usually not planned at the beginning of the study but are suggested by the
data in the course of study. 

• Post hoc tests are computed for the dependent variable. The alpha value used in the tests
can be specified by using the keyword ALPHA on the CRITERIA subcommand. The default
alpha value is 0.05. The confidence level for any confidence interval constructed is

. The default confidence level is 95. For a multivariate model, tests are
computed for all dependent variables specified.

• Only between-subjects factors appearing in the factor list are valid in this subcommand.
Individual factors can be specified. 

• You can specify one or more effects to be tested. Only fixed main effects appearing or
implied on the DESIGN subcommand are valid test effects. 

• Optionally, you can specify an effect defining the error term following the keyword VS
after the test specification. The error effect can be any single effect in the design that is
not the intercept or a main effect named on a POSTHOC subcommand.

1 α–( ) 100×
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• A variety of multiple comparison tests are available. Some tests are designed for detecting
homogeneity subsets among the groups of means, some are designed for pairwise
comparisons among all means, and some can be used for both purposes.

• For tests that are used for detecting homogeneity subsets of means, non-empty group
means are sorted in ascending order. Means that are not significantly different are included
together to form a homogeneity subset. The significance for each homogeneity subset of
means is displayed. In a case where the numbers of valid cases are not equal in all groups,
for most post hoc tests, the harmonic mean of the group sizes is used as the sample size in
the calculation. For QREGW or FREGW, individual sample sizes are used.

• For tests that are used for pairwise comparisons, the display includes the difference between
each pair of compared means, the confidence interval for the difference, and the signifi-
cance. The sample sizes of the two groups being compared are used in the calculation.

• Output for tests specified on the POSTHOC subcommand are available according to their
statistical purposes. The following table illustrates the statistical purpose of the post hoc
tests:

Post Hoc Tests Statistical Purpose

Keyword Homogeneity Subsets 
Detection

Pairwise Comparison and 
Confidence Interval

LSD Yes
SIDAK Yes
BONFERRONI Yes
GH Yes
T2 Yes
T3 Yes
C Yes
DUNNETT Yes*

* Only C.I.’s for differences between test group means and control group means
are given.

DUNNETTL Yes*
DUNNETTR Yes*
SNK Yes
BTUKEY Yes
DUNCAN Yes
QREGW Yes
FREGW Yes
WALLER Yes†

† No significance for Waller test is given.

TUKEY Yes Yes
SCHEFFE Yes Yes
GT2 Yes Yes
GABRIEL Yes Yes
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• Tests that are designed for homogeneity subset detection display the detected homogeneity
subsets and their corresponding significances. 

• Tests that are designed for both homogeneity subset detection and pairwise comparisons
display both kinds of output.

• For the DUNNETT, DUNNETTL, and DUNNETTR keywords, only individual factors can be
specified.

• The default reference category for DUNNETT, DUNNETTL, and DUNNETTR is the last
category. An integer greater than 0 within parentheses can be used to specify a different
reference category. For example, POSTHOC = A (DUNNETT(2)) requests a DUNNETT test for
factor A, using the second level of A as the reference category. 

• The keywords DUNCAN, DUNNETT, DUNNETTL, and DUNNETTR must be spelled out in full;
using the first three characters alone is not sufficient.

• If the REGWT subcommand is specified, weighted means are used in performing post hoc
tests.

• Multiple POSTHOC subcommands are allowed. Each specification is executed indepen-
dently so that you can test different effects against different error terms. 

SNK Student-Newman-Keuls procedure based on the Studentized range
test.

TUKEY Tukey’s honestly significant difference. This test uses the Studentized
range statistic to make all pairwise comparisons between groups.

BTUKEY Tukey’s b. Multiple comparison procedure based on the average of
Studentized range tests. 

DUNCAN Duncan’s multiple comparison procedure based on the Studentized
range test. 

SCHEFFE Scheffé’s multiple comparison t test. 

DUNNETT(refcat) Dunnett’s two-tailed t test. Each level of the factor is compared to a ref-
erence category. A reference category can be specified in parentheses.
The default reference category is the last category. This keyword must
be spelled out in full.

DUNNETTL(refcat) Dunnett’s one-tailed t test. This test indicates whether the mean at any
level (except the reference category) of the factor is smaller than that
of the reference category. A reference category can be specified in
parentheses. The default reference category is the last category. This
keyword must be spelled out in full. 

DUNNETTR(refcat) Dunnett’s one-tailed t test. This test indicates whether the mean at any
level (except the reference category) of the factor is larger than that of
the reference category. A reference category can be specified in paren-
theses. The default reference category is the last category. This key-
word must be spelled out in full.

BONFERRONI Bonferroni t test. This test is based on Student’s t statistic and adjusts
the observed significance level for the fact that multiple comparisons
are made.
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LSD Least significant difference t test. Equivalent to multiple t tests between
all pairs of groups. This test does not control the overall probability of
rejecting the hypotheses that some pairs of means are different, while
in fact they are equal. 

SIDAK Sidak t test. This test provides tighter bounds than the Bonferroni test.

GT2 Hochberg’s GT2. Pairwise comparisons test based on the Studentized
maximum modulus test. Unless the cell sizes are extremely unbal-
anced, this test is fairly robust even for unequal variances. 

GABRIEL Gabriel’s pairwise comparisons test based on the Studentized maxi-
mum modulus test. 

FREGW Ryan-Einot-Gabriel-Welsch’s multiple stepdown procedure based on an F
test.

QREGW Ryan-Einot-Gabriel-Welsch’s multiple stepdown procedure based on
the Studentized range test.

T2 Tamhane’s T2. Tamhane’s pairwise comparisons test based on a t test.
This test can be applied in situations where the variances are unequal.

T3 Dunnett’s T3. Pairwise comparisons test based on the Studentized
maximum modulus. This test is appropriate when the variances are un-
equal.

GH Games and Howell’s pairwise comparisons test based on the Studen-
tized range test. This test can be applied in situations where the vari-
ances are unequal.

C Dunnett’s C. Pairwise comparisons based on the weighted average of
Studentized ranges. This test can be applied in situations where the
variances are unequal.

WALLER(kratio) Waller-Duncan t test. This test uses a Bayesian approach. It is
restricted to cases with equal sample sizes. For cases with unequal
sample sizes, the harmonic mean of the sample size is used. The k-
ratio is the Type 1/Type 2 error seriousness ratio. The default value
is 100. You can specify an integer greater than 1 within parentheses. 

EMMEANS Subcommand 

EMMEANS displays estimated marginal means of the dependent variable in the cells (with
covariates held at their overall mean value) and their standard errors for the specified factors.
Note that these are predicted, not observed, means. The estimated marginal means are calcu-
lated using a modified definition by Searle, Speed, and Milliken (1980).

• TABLES, followed by an option in parentheses, is required. COMPARE is optional; if spec-
ified, it must follow TABLES.

• Multiple EMMEANS subcommands are allowed. Each is treated independently.
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• If redundant EMMEANS subcommands are specified, only the last redundant subcom-
mand is in effect. EMMEANS subcommands are redundant if the option specified on
TABLES is the same (including redundant crossed factor combinations—for example,
A*B and B*A). 

TABLES(option) Table specification. Valid options are the keyword OVERALL, factors
appearing on the factor list, and crossed factors constructed of factors
on the factor list. Crossed factors can be specified using an asterisk (*)
or the keyword BY. All factors in a crossed factor specification must
be unique. 

If OVERALL is specified, the estimated marginal means of the depen-
dent variable are displayed, collapsing over between-subjects factors. 

If a between-subjects factor, or a crossing of between-subjects factors,
is specified on the TABLES keyword, GLM collapses over any other
between-subjects factors before computing the estimated marginal
means for the dependent variable. For a multivariate model, GLM
collapses over any other between- or within-subjects factors.

COMPARE(factor) Pairwise comparisons of the dependent variable. Each level of the
specified factor is compared with each other level for all combinations
of other factors specified on TABLES. 

If OVERALL is specified on TABLES, COMPARE is invalid. 

If only one factor is specified on TABLES, COMPARE can be specified
by itself; otherwise, the factor specification is required and the speci-
fied factor must first appear on TABLES.   

Example
GLM DEP BY A B
  /EMMEANS = TABLES(A*B)COMPARE(A)
  /DESIGN.

• The output of this analysis includes a pairwise comparisons table for the dependent
variable DEP. 

• Assume that A has three levels and B has two levels. The first level of A is compared with
the second and third levels, the second level with the first and third levels, and the third
level with the first and second levels. The pairwise comparison is repeated for the two
levels of B.

SAVE Subcommand

Use SAVE to add one or more residual or fit values to the working data file.

• Specify one or more temporary variables, each followed by an optional new name in
parentheses. For a multivariate model, you can optionally specify a new name for the
temporary variable related to each dependent variable.

• WPRED and WRESID can be saved only if REGWGT has been specified. 
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• Specifying a temporary variable on this subcommand results in a variable being added to
the active data file for each dependent variable.

• You can specify variable names for the temporary variables. These names must be
unique, valid variable names. For a multivariate model, there should be as many variable
names specified as there are dependent variables, listed in the order of the dependent vari-
ables as specified on the GLM command. If you do not specify enough variable names,
default variable names are used for any remaining variables.

• If new names are not specified, GLM generates a rootname using a shortened form of the
temporary variable name with a suffix. For a multivariate model, the suffix _n is added to
the temporary variable name, where n is the ordinal number of the dependent variable as
specified on the GLM command. 

• If more than one SAVE subcommand is specified, only the last one is in effect.

PRED Unstandardized predicted values.

WPRED Weighted unstandardized predicted values. Available only if REGWGT has
been specified.

RESID Unstandardized residuals.

WRESID Weighted unstandardized residuals. Available only if REGWGT has been
specified.

DRESID Deleted residuals.

ZRESID Standardized residuals.

SRESID Studentized residuals.

SEPRED Standard errors of predicted value.

COOK Cook’s distances.

LEVER Uncentered leverage values.

OUTFILE Subcommand

The OUTFILE subcommand writes an SPSS data file that can be used in other procedures.
• You must specify a keyword on OUTFILE. There is no default. 

• You must specify a filename in parentheses after a keyword. A filename with a path must
be enclosed within quotation marks. The asterisk ( * ) is not allowed.  

• If you specify more than one keyword, a different filename is required for each. 

• If more than one OUTFILE subcommand is specified, only the last one is in effect. 

• For COVB or CORB, the output will contain, in addition to the covariance or correlation
matrix, three rows for each dependent variable: a row of parameter estimates, a row of
residual degrees of freedom, and a row of significance values for the t statistics corre-
sponding to the parameter estimates. All statistics are displayed separately by split.

COVB (filename) Writes the parameter covariance matrix.  

CORB (filename) Writes the parameter correlation matrix.
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EFFECT (filename) Writes the statistics from the between-subjects ANOVA table. Invalid
for repeated measures analyses. 

DESIGN (filename) Writes the design matrix. The number of rows equals the number of
cases, and the number of columns equals the number of parameters.
The variable names are DES_1, DES_2, ..., DES_p, where p is the num-
ber of the parameters. 

DESIGN Subcommand 

DESIGN specifies the effects included in a specific model. The cells in a design are defined
by all of the possible combinations of levels of the factors in that design. The number of cells
equals the product of the number of levels of all the factors. A design is balanced if each cell
contains the same number of cases. GLM can analyze both balanced and unbalanced designs.

• Specify a list of terms to be included in the model, separated by spaces or commas. 
• The default design, if the DESIGN subcommand is omitted or is specified by itself, is a de-

sign consisting of the following terms in order: the intercept term (if INTERCEPT=INCLUDE
is specified), next the covariates given in the covariate list, and then the full factorial model
defined by all factors on the factor list and excluding the intercept. 

• To include a term for the main effect of a factor, enter the name of the factor on the
DESIGN subcommand. 

• To include the intercept term in the design, use the keyword INTERCEPT on the DESIGN
subcommand. If INTERCEPT is specified on the DESIGN subcommand, the subcommand
INTERCEPT=EXCLUDE is overridden.

• To include a term for an interaction between factors, use the keyword BY or the asterisk
(*) to join the factors involved in the interaction. For example, A*B means a two-way interac-
tion effect of A and B, where A and B are factors. A*A is not allowed because factors inside an
interaction effect must be distinct.

• To include a term for nesting one effect within another, use the keyword WITHIN or a pair
of parentheses on the DESIGN subcommand. For example, A(B) means that A is nested
within B. The expression A(B) is equivalent to the expression A WITHIN B. When more than
one pair of parentheses is present, each pair of parentheses must be enclosed or nested
within another pair of parentheses. Thus, A(B)(C) is not valid.   

• Multiple nesting is allowed. For example, A(B(C)) means that B is nested within C, and A
is nested within B(C).

• Interactions between nested effects are not valid. For example, neither A(C)*B(C) nor
A(C)*B(D) is valid.

• To include a covariate term in the design, enter the name of the covariate on the DESIGN
subcommand. 

• Covariates can be connected, but not nested, through the * operator to form another covariate
effect. Therefore, interactions among covariates such as X1*X1 and X1*X2 are valid, but not
X1(X2). Using covariate effects such as X1*X1, X1*X1*X1, X1*X2, and X1*X1*X2*X2 makes
fitting a polynomial regression model easy in GLM.
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• Factor and covariate effects can be connected only by the * operator. Suppose A and B are
factors, and X1 and X2 are covariates. Examples of valid factor-by-covariate interaction effects
are A*X1, A*B*X1, X1*A(B), A*X1*X1, and B*X1*X2. 

• If more than one DESIGN subcommand is specified, only the last one is in effect.

Example
GLM Y BY A B C WITH X
  /DESIGN A B(A) X*A.

• In this example, the design consists of a main effect A, a nested effect B within A, and an
interaction effect of a covariate X with a factor A. 
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GLM: Repeated Measures

GLM dependent varlist [BY factor list [WITH covariate list]]

/WSFACTOR=name levels [{DEVIATION [(refcat)]       }] name...
                       {SIMPLE [(refcat)]          }
                       {DIFFERENCE                 }
                       {HELMERT                    } 
                       {REPEATED                   }
                       {POLYNOMIAL [({1,2,3...})]**}
                       {             {metric  }    }
                       {SPECIAL (matrix)           }

[/MEASURE=newname newname...]

[/WSDESIGN=effect effect...]

[/REGWGT=varname]

[/METHOD=SSTYPE({1  })]
                {2  }
                {3**}
                {4  }

[/INTERCEPT=[INCLUDE**] [EXCLUDE]]

[/MISSING=[INCLUDE] [EXCLUDE**]]

[/PRINT  = [DESCRIPTIVE] [HOMOGENEITY] [PARAMETER][ETASQ] [RSSCP]
           [GEF] [LOF] [OPOWER] [TEST [([SSCP] [LMATRIX] [MMATRIX])]]

[/SAVE=[tempvar [(list of names)]] [tempvar [(list of names)]]...]
       [DESIGN]

[/EMMEANS=TABLES({OVERALL             })] [COMPARE ADJ(LSD(none)(BONFERRONI)(SIDAK))]
                 {factor                }           
                 {factor*factor...      }                 
                 {wsfactor              }
                 {wsfactor*wsfactor...  }
                 {factor*...wsfactor*...]
                 {factor*factor...      }

[/DESIGN={[INTERCEPT...]    }]*
         {[effect effect...]}

* The DESIGN subcommand has the same syntax as is described in GLM: Univariate.

** Default if subcommand or keyword is omitted.

Example: 
GLM Y1 TO Y4 BY GROUP
  /WSFACTOR=YEAR 4.

Overview

This section discusses the subcommands that are used in repeated measures designs, in
which the dependent variables represent measurements of the same variable (or variables)
taken repeatedly. This section does not contain information on all of the subcommands that
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you will need to specify the design. For some subcommands or keywords not covered here,
such as DESIGN, see GLM: Univariate. For information on optional output and the multivari-
ate significance tests available, see GLM: Multivariate. 

• In a simple repeated measures analysis, all dependent variables represent different
measurements of the same variable for different values (or levels) of a within-subjects
factor. Between-subjects factors and covariates can also be included in the model, just as
in analyses not involving repeated measures. 

• A within-subjects factor is simply a factor that distinguishes measurements made on the
same subject or case, rather than distinguishing different subjects or cases. 

• GLM permits more complex analyses, in which the dependent variables represent levels
of two or more within-subjects factors.

• GLM also permits analyses in which the dependent variables represent measurements of
several variables for the different levels of the within-subjects factors. These are known
as doubly multivariate designs. 

• A repeated measures analysis includes a within-subjects design describing the model to
be tested with the within-subjects factors, as well as the usual between-subjects design
describing the effects to be tested with between-subjects factors. The default for the
within-subjects factors design is a full factorial model which includes the main within-
subjects factor effects and all their interaction effects.

• If a custom hypothesis test is required (defined by the CONTRAST, LMATRIX, or KMATRIX
subcommands), the default transformation matrix (M matrix) is taken to be the average
transformation matrix, which can be displayed by using the keyword TEST(MMATRIX) on
the PRINT subcommand. The default contrast result matrix (K matrix) is the zero matrix. 

• If the contrast coefficient matrix (L matrix) is not specified, but a custom hypothesis test
is required by the MMATRIX or the KMATRIX subcommand, the contrast coefficient matrix
(L matrix) is taken to be the L matrix which corresponds to the estimable function for the
intercept in the between-subjects model. This matrix can be displayed by using the
keyword TEST(LMATRIX) on the PRINT subcommand.

Basic Specification 

• The basic specification is a variable list followed by the WSFACTOR subcommand. 
• Whenever WSFACTOR is specified, GLM performs special repeated measures processing.

The multivariate and univariate tests are provided. In addition, for any within-subjects
effect involving more than one transformed variable, the Mauchly test of sphericity is
displayed to test the assumption that the covariance matrix of the transformed variables
is constant on the diagonal and zero off the diagonal. The Greenhouse-Geisser epsilon
and the Huynh-Feldt epsilon are also displayed for use in correcting the significance tests
in the event that the assumption of sphericity is violated. 

Subcommand Order 

• The list of dependent variables, factors, and covariates must be first. 



GLM: Repeated Measures 57

Syntax Rules 

• The WSFACTOR (within-subjects factors), WSDESIGN (within-subjects design), and
MEASURE subcommands are used only in repeated measures analysis. 

• WSFACTOR is required for any repeated measures analysis. 

• If WSDESIGN is not specified, a full factorial within-subjects design consisting of all main
effects and all interactions among within-subjects factors is used by default. 

• The MEASURE subcommand is used for doubly multivariate designs, in which the depen-
dent variables represent repeated measurements of more than one variable. 

Limitations 

• Any number of factors can be specified, but if the number of between-subjects factors
plus the number of split variables exceeds 18, the Descriptive Statistics table is not printed
even when you request it.

• Maximum 18 within-subjects factors.

• Memory requirements depend primarily on the number of cells in the design. For the
default full factorial model, this equals the product of the number of levels or categories
in each factor. 

Example

GLM Y1 TO Y4 BY GROUP
  /WSFACTOR=YEAR 4 POLYNOMIAL
  /WSDESIGN=YEAR
  /PRINT=PARAMETER 
  /DESIGN=GROUP.

• WSFACTOR specifies a repeated measures analysis in which the four dependent variables
represent a single variable measured at four levels of the within-subjects factor. The within-
subjects factor is called YEAR for the duration of the GLM procedure. 

• POLYNOMIAL requests polynomial contrasts for the levels of YEAR. Because the four vari-
ables, Y1, Y2, Y3, and Y4, in the working data file represent the four levels of YEAR, the
effect is to perform an orthonormal polynomial transformation of these variables. 

• PRINT requests that the parameter estimates be displayed. 

• WSDESIGN specifies a within-subjects design that includes only the effect of the YEAR
within-subjects factor. Because YEAR is the only within-subjects factor specified, this is
the default design, and WSDESIGN could have been omitted. 

• DESIGN specifies a between-subjects design that includes only the effect of the GROUP
between-subjects factor. This subcommand could have been omitted.

GLM Variable List 

The list of dependent variables, factors, and covariates must be specified first. 
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• WSFACTOR determines how the dependent variables on the GLM variable list will be
interpreted. 

• The number of dependent variables on the GLM variable list must be a multiple of the
number of cells in the within-subjects design. If there are six cells in the within-subjects
design, each group of six dependent variables represents a single within-subjects variable
that has been measured in each of the six cells. 

• Normally, the number of dependent variables should equal the number of cells in the
within-subjects design multiplied by the number of variables named on the MEASURE
subcommand (if one is used). If you have more groups of dependent variables than are
accounted for by the MEASURE subcommand, GLM will choose variable names to label
the output, which may be difficult to interpret. 

• Covariates are specified after keyword WITH. You can specify constant covariates. Constant
covariates represent variables whose values remain the same at each within-subjects level. 

Example
GLM MATH1 TO MATH4 BY METHOD WITH SES 
  /WSFACTOR=SEMESTER 4. 

• The four dependent variables represent a score measured four times (corresponding to the
four levels of SEMESTER). 

• SES is a constant covariate. Its value does not change over the time covered by the four
levels of SEMESTER. 

• Default contrast (POLYNOMIAL) is used.

WSFACTOR Subcommand 

WSFACTOR names the within-subjects factors, specifies the number of levels for each, and
specifies the contrast for each. 

• Presence of the WSFACTOR subcommand implies that the repeated measures model is
being used.

• Mauchly’s test of sphericity is automatically performed when WSFACTOR is specified.

• Names and number levels for the within-subjects factors are specified on the WSFACTOR
subcommand. Factor names must not duplicate any of the dependent variables, factors, or
covariates named on the GLM variable list. A type of contrast can also be specified for
each within-subjects factor in order to perform comparisons among its levels. This con-
trast amounts to a transformation on the dependent variables.

• If there are more than one within-subjects factors, they must be named in the order cor-
responding to the order of the dependent variables on the GLM variable list. GLM varies
the levels of the last-named within-subjects factor most rapidly when assigning depen-
dent variables to within-subjects cells (see example below). 

• The number of cells in the within-subjects design is the product of the number of levels
for all within-subjects factors. 

• Levels of the factors must be represented in the data by the dependent variables named
on the GLM variable list. 
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• The number of levels of each factor must be at least two. Enter an integer equal to or great-
er than 2 after each factor to indicate how many levels the factor has. Optionally, you can
enclose the number of levels in parentheses.

• Enter only the number of levels for within-subjects factors, not a range of values.

• If more than one WSFACTOR subcommand is specified, only the last one is in effect. 

Contrasts for WSFACTOR 

The levels of a within-subjects factor are represented by different dependent variables.
Therefore, contrasts between levels of such a factor compare these dependent variables.
Specifying the type of contrast amounts to specifying a transformation to be performed on
the dependent variables. 

• In testing the within-subjects effects, an orthonormal transformation is automatically
performed on the dependent variables in a repeated measures analysis. 

• The contrast for each within-subjects factor is entered after the number of levels. If no
contrast keyword is specified, POLYNOMIAL(1,2,3...) is the default. This contrast is used in
comparing the levels of the within-subjects factors. Intrinsically orthogonal contrast types
are recommended for within-subjects factors if you wish to examine each degree-of-
freedom test, provided compound symmetry is assumed within each within-subjects
factor. Other orthogonal contrast types are DIFFERENCE and HELMERT. 

• If there are more than one within-subjects factors, the transformation matrix (M matrix)
is computed as the Kronecker product of the matrices generated by the contrasts specified.

• The transformation matrix (M matrix) generated by the specified contrasts can be
displayed by using the keyword TEST(MMATRIX) on the subcommand PRINT.

• The contrast types available for within-subjects factors are the same as those on the
CONTRAST subcommand for between-subjects factors, described in “CONTRAST
Subcommand” on p. 44 in GLM: Univariate. See also Appendix A.

The following contrast types are available:

DEVIATION Deviations from the grand mean. This is the default for between-subjects
factors. Each level of the factor except one is compared to the grand mean.
One category (by default the last) must be omitted so that the effects will be
independent of one another. To omit a category other than the last, specify
the number of the omitted category in parentheses after keyword DEVIATION.
For example,

GLM Y1 Y2 Y3 BY GROUP 
 /WSFACTOR = Y 3 DEVIATION (1)

Deviation contrasts are not orthogonal.

POLYNOMIAL Polynomial contrasts. This is the default for within-subjects factors. The first
degree of freedom contains the linear effect across the levels of the factor, the
second contains the quadratic effect, and so on. In a balanced design, poly-
nomial contrasts are orthogonal. By default, the levels are assumed to be
equally spaced; you can specify unequal spacing by entering a metric con-
sisting of one integer for each level of the factor in parentheses after keyword
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POLYNOMIAL. (All metrics specified cannot be equal; thus (1, 1, ..., 1) is not
valid.) For example, 

/WSFACTOR=D 3 POLYNOMIAL(1,2,4). 

Suppose that factor D has three levels. The specified contrast indicates that
the three levels of D are actually in the proportion 1:2:4. The default metric
is always (1,2,...,k), where k levels are involved. Only the relative differences
between the terms of the metric matter (1,2,4) is the same metric as (2,3,5)
or (20,30,50) because, in each instance, the difference between the second
and third numbers is twice the difference between the first and second.

DIFFERENCE Difference or reverse Helmert contrasts. Each level of the factor except the
first is compared to the mean of the previous levels. In a balanced design,
difference contrasts are orthogonal.

HELMERT Helmert contrasts. Each level of the factor except the last is compared to
the mean of subsequent levels. In a balanced design, Helmert contrasts are
orthogonal.

SIMPLE Each level of the factor except the last is compared to the last level. To use
a category other than the last as the omitted reference category, specify its
number in parentheses following keyword SIMPLE. For example,

/WSFACTOR=B 3 SIMPLE (1).

Simple contrasts are not orthogonal.

REPEATED Comparison of adjacent levels. Each level of the factor except the first is
compared to the previous level. Repeated contrasts are not orthogonal.

SPECIAL A user-defined contrast. Values specified after this keyword are stored in a
matrix in column major order. For example, if factor A has three levels, then
WSFACTOR(A)= SPECIAL(1 1 1 1 -1 0 0 1 -1) produces the following contrast
matrix: 

1   1  0
1  –1  1
1   0 –1

Example
GLM X1Y1 X1Y2 X2Y1 X2Y2 X3Y1 X3Y2 BY TREATMNT GROUP
  /WSFACTOR=X 3 Y 2
  /DESIGN.

• The GLM variable list names six dependent variables and two between-subjects factors,
TREATMNT and GROUP. 

• WSFACTOR identifies two within-subjects factors whose levels distinguish the six depen-
dent variables. X has three levels and Y has two. Thus, there are  cells in the
within-subjects design, corresponding to the six dependent variables. 

• Variable X1Y1 corresponds to levels 1,1 of the two within-subjects factors; variable X1Y2
corresponds to levels 1,2; X2Y1 to levels 2,1; and so on up to X3Y2, which corresponds to

3 2× 6=
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levels 3,2. The first within-subjects factor named, X, varies most slowly, and the last with-
in-subjects factor named, Y, varies most rapidly on the list of dependent variables. 

• Because there is no WSDESIGN subcommand, the within-subjects design will include all
main effects and interactions: X, Y, and X by Y. 

• Likewise, the between-subjects design includes all main effects and interactions
(TREATMNT, GROUP, and TREATMNT by GROUP) plus the intercept. 

• In addition, a repeated measures analysis always includes interactions between the with-
in-subjects factors and the between-subjects factors. There are three such interactions for
each of the three within-subjects effects.

Example
GLM SCORE1 SCORE2 SCORE3 BY GROUP
  /WSFACTOR=ROUND 3 DIFFERENCE
  /CONTRAST(GROUP)=DEVIATION
  /PRINT=PARAMETER TEST(LMATRIX).

• This analysis has one between-subjects factor, GROUP, and one within-subjects factor,
ROUND, with three levels that are represented by the three dependent variables. 

• The WSFACTOR subcommand also specifies difference contrasts for ROUND, the within-
subjects factor. 

• There is no WSDESIGN subcommand, so a default full factorial within-subjects design is
assumed. This could also have been specified as WSDESIGN=ROUND, or simply
WSDESIGN. 

• The CONTRAST subcommand specifies deviation contrasts for GROUP, the between-
subjects factor. This subcommand could have been omitted because deviation contrasts
are the default. 

• PRINT requests the display of the parameter estimates for the model and the L matrix. 

• There is no DESIGN subcommand, so a default full factorial between-subjects design is
assumed. This could also have been specified as DESIGN=GROUP, or simply DESIGN. 

WSDESIGN Subcommand 

WSDESIGN specifies the design for within-subjects factors. Its specifications are like those
of the DESIGN subcommand, but it uses the within-subjects factors rather than the between-
subjects factors. 

• The default WSDESIGN is a full factorial design, which includes all main effects and all
interactions for within-subjects factors. The default is in effect whenever a design is pro-
cessed without a preceding WSDESIGN or when the preceding WSDESIGN subcommand
has no specifications. 

• A WSDESIGN specification cannot include between-subjects factors or terms based on
them, nor does it accept interval-level variables. 

• The keyword INTERCEPT is not allowed on WSDESIGN. 

• Nested effects are not allowed. Therefore, the symbols ( ) are not allowed here.
• If more than one WSDESIGN subcommand is specified, only the last one is in effect.
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Example
GLM JANLO,JANHI,FEBLO,FEBHI,MARLO,MARHI BY SEX
  /WSFACTOR MONTH 3 STIMULUS 2 
  /WSDESIGN MONTH, STIMULUS
  /DESIGN SEX.

• There are six dependent variables, corresponding to three months and two different levels
of stimulus. 

• The dependent variables are named on the GLM variable list in an order such that the
level of stimulus varies more rapidly than the month. Thus, STIMULUS is named last on
the WSFACTOR subcommand. 

• The WSDESIGN subcommand specifies only the main effects for within-subjects factors.
There is no MONTH by STIMULUS interaction term. 

MEASURE Subcommand 

In a doubly multivariate analysis, the dependent variables represent multiple variables mea-
sured under the different levels of the within-subjects factors. Use MEASURE to assign names
to the variables that you have measured for the different levels of within-subjects factors. 
• Specify a list of one or more variable names to be used in labeling the averaged results.

If no within-subjects factor has more than two levels, MEASURE has no effect. You can
use up to 255 characters for each name.

• The number of dependent variables in the dependent variables list should equal the prod-
uct of the number of cells in the within-subjects design and the number of names on
MEASURE. 

• If you do not enter a MEASURE subcommand and there are more dependent variables than
cells in the within-subjects design, GLM assigns names (normally MEASURE_1,
MEASURE_2, etc.) to the different measures. 

• All of the dependent variables corresponding to each measure should be listed together
and ordered so that the within-subjects factor named last on the WSFACTORS subcom-
mand varies most rapidly.

Example
GLM TEMP11 TEMP12 TEMP21 TEMP22 TEMP31 TEMP32, 

WEIGHT11 WEIGHT12 WEIGHT21 WEIGHT22 WEIGHT31 WEIGHT32 BY GROUP
  /WSFACTOR=DAY 3 AMPM 2 
  /MEASURE=TEMP WEIGHT
  /WSDESIGN=DAY, AMPM, DAY BY AMPM
  /DESIGN.

• There are 12 dependent variables: 6 temperatures and 6 weights, corresponding to morn-
ing and afternoon measurements on three days. 

• WSFACTOR identifies the two factors (DAY and AMPM) that distinguish the temperature
and weight measurements for each subject. These factors define six within-subjects cells. 

• MEASURE indicates that the first group of six dependent variables correspond to TEMP
and the second group of six dependent variables correspond to WEIGHT. 

• These labels, TEMP and WEIGHT, are used on the output as the measure labels. 

• WSDESIGN requests a full factorial within-subjects model. Because this is the default,
WSDESIGN could have been omitted.
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EMMEANS Subcommand 

EMMEANS displays estimated marginal means of the dependent variables in the cells, adjusted
for the effects of covariates at their overall means, for the specified factors. Note that these are
predicted, not observed, means. The standard errors are also displayed. For a detailed descrip-
tion of the EMMEANS subcommand, see “EMMEANS Subcommand” on p. 49 in GLM:
Univariate. 

• For the TABLES and COMPARE keywords, valid options include the within-subjects factors
specified in the WSFACTOR subcommand, crossings among them, and crossings among
factors specified in the factor list and factors specified on the WSFACTOR subcommand. 

• All factors in a crossed-factors specification must be unique.

• If a between- or within-subjects factor, or a crossing of between- or within-subjects factors,
is specified on the TABLES keyword, then GLM will collapse over any other between- or
within-subjects factors before computing the estimated marginal means for the dependent
variables.



64

 

HILOGLINEAR

HILOGLINEAR {varlist} (min,max) [varlist ...]
{ALL }

[/METHOD [= BACKWARD]]

[/MAXORDER = k]

[/CRITERIA = [CONVERGE({0.25**})] [ITERATE({20**})] [P({0.05**})] 
{n   } {n   } {prob  }

[DELTA({0.5**})] [MAXSTEPS({10**})]  
{d   } {n   }

              [DEFAULT] ]

[/CWEIGHT = {varname }]
{(matrix)}

[/PRINT = {[FREQ**] [RESID**] [ESTIM**][ASSOCIATION**]}]
           {DEFAULT**                                  }

{ALL                                        } 
 {NONE                                       }

[/PLOT = [{NONE**            } ]
           {DEFAULT           }

 {[RESID] [NORMPROB]}
           {ALL               }

[/MISSING = [{EXCLUDE**}]]
              {INCLUDE  } 

[/DESIGN = effectname effectname*effectname ...]

** Default if subcommand or keyword is omitted.

Example
HILOGLINEAR V1(1,2) V2(1,2)

/DESIGN=V1*V2.

Overview 

HILOGLINEAR fits hierarchical loglinear models to multidimensional contingency tables
using an iterative proportional-fitting algorithm. HILOGLINEAR also estimates parameters
for saturated models. These techniques are described in Everitt (1977), Bishop et al.
(1975), and Goodman (1978). HILOGLINEAR is much more efficient for these models than
the LOGLINEAR procedure because HILOGLINEAR uses an iterative proportional-fitting
algorithm rather than the Newton-Raphson method used in LOGLINEAR. 

Options

Design Specification. You can request automatic model selection using backward elimination
with the METHOD subcommand. You can also specify any hierarchical design and request
multiple designs using the DESIGN subcommand.
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Design Control. You can control the criteria used in the iterative proportional-fitting and model-
selection routines with the CRITERIA subcommand. You can also limit the order of effects in
the model with the MAXORDER subcommand and specify structural zeros for cells in the
tables you analyze with the CWEIGHT subcommand.

Display and Plots. You can select the display for each design with the PRINT subcommand. For
saturated models, you can request tests for different orders of effects as well. With the PLOT
subcommand, you can request residuals plots or normal probability plots of residuals.

Basic Specification 

• The basic specification is a variable list with at least two variables followed by their min-
imum and maximum values. 

• HILOGLINEAR estimates a saturated model for all variables in the analysis.

• By default, HILOGLINEAR displays parameter estimates, measures of partial association,
goodness of fit, and frequencies for the saturated model.

Subcommand Order 

• The variable list must be specified first. 

• Subcommands affecting a given DESIGN must appear before the DESIGN subcommand.
Otherwise, subcommands can appear in any order. 

• MISSING can be placed anywhere after the variable list.

Syntax Rules 

• DESIGN is optional. If DESIGN is omitted or the last specification is not a DESIGN sub-
command, a default saturated model is estimated. 

• You can specify multiple PRINT, PLOT, CRITERIA, MAXORDER, and CWEIGHT subcom-
mands. The last of each type specified is in effect for subsequent designs. 

• PRINT, PLOT, CRITERIA, MAXORDER, and CWEIGHT specifications remain in effect until
they are overridden by new specifications on these subcommands. 

• You can specify multiple METHOD subcommands, but each one affects only the next
design. 

• MISSING can be specified only once.

Operations 

• HILOGLINEAR builds a contingency table using all variables on the variable list. The table
contains a cell for each possible combination of values within the range specified for each
variable. 

• HILOGLINEAR assumes that there is a category for every integer value in the range of each
variable. Empty categories waste space and can cause computational problems. If there
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are empty categories, use the RECODE command to create consecutive integer values for
categories. 

• Cases with values outside the range specified for a variable are excluded. 

• If the last subcommand is not a DESIGN subcommand, HILOGLINEAR displays a warning
and generates the default model. This is the saturated model unless MAXORDER is speci-
fied. This model is in addition to any that are explicitly requested. 

• If the model is not saturated (for example, when MAXORDER is less than the number of
factors), only the goodness of fit and the observed and expected frequencies are given. 

• The display uses the WIDTH subcommand defined on the SET command. If the defined
width is less than 132, some portions of the display may be deleted.

Limitations

The HILOGLINEAR procedure cannot estimate all possible frequency models, and it produces
limited output for unsaturated models. 

• It can estimate only hierarchical loglinear models. 

• It treats all table variables as nominal. (You can use LOGLINEAR to fit nonhierarchical
models to tables involving variables that are ordinal.) 

• It can produce parameter estimates for saturated models only (those with all possible
main-effect and interaction terms). 

• It can estimate partial associations for saturated models only. 

• It can handle tables with no more than 10 factors.

Example

HILOGLINEAR V1(1,2) V2(1,2) V3(1,3) V4(1,3)
/DESIGN=V1*V2*V3, V4.

• HILOGLINEAR builds a 2 × 2 × 3 × 3 contingency table for analysis. 

• DESIGN specifies the generating class for a hierarchical model. This model consists of
main effects for all four variables, two-way interactions among V1, V2, and V3, and the
three-way interaction term V1 by V2 by V3.

Variable List

The required variable list specifies the variables in the analysis. The variable list must precede
all other subcommands. 

• Variables must be numeric and have integer values. If a variable has a fractional value,
the fractional portion is truncated. 

• Keyword ALL can be used to refer to all user-defined variables in the working data file. 

• A range must be specified for each variable, with the minimum and maximum values
separated by a comma and enclosed in parentheses. 
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• If the same range applies to several variables, the range can be specified once after the last
variable to which it applies.

• If ALL is specified, all variables must have the same range. 

METHOD Subcommand

By default, HILOGLINEAR tests the model specified on the DESIGN subcommand (or the
default model) and does not perform any model selection. All variables are entered and none
are removed. Use METHOD to specify automatic model selection using backward elimination
for the next design specified. 
• You can specify METHOD alone or with the keyword BACKWARD for an explicit

specification. 

• When the backward-elimination method is requested, a step-by-step output is displayed
regardless of the specification on the PRINT subcommand.

• METHOD affects only the next design.

BACKWARD Backward elimination. Perform backward elimination of terms in the model.
All terms are entered. Those that do not meet the P criterion specified on the
CRITERIA subcommand (or the default P) are removed one at a time. 

MAXORDER Subcommand

MAXORDER controls the maximum order of terms in the model estimated for subsequent
designs. If MAXORDER is specified, HILOGLINEAR tests a model only with terms of that order
or less. 

• MAXORDER specifies the highest-order term that will be considered for the next design.
MAXORDER can thus be used to abbreviate computations for the BACKWARD method. 

• If the integer on MAXORDER is less than the number of factors, parameter estimates and
measures of partial association are not available. Only the goodness of fit and the
observed and expected frequencies are displayed. 

• You can use MAXORDER with backward elimination to find the best model with terms of
a certain order or less. This is computationally much more efficient than eliminating terms
from the saturated model.

Example
HILOGLINEAR V1 V2 V3(1,2)

/MAXORDER=2
/DESIGN=V1 V2 V3
/DESIGN=V1*V2*V3.

• HILOGLINEAR builds a 2 × 2 × 2 contingency table for V1, V2, and V3. 

• MAXORDER has no effect on the first DESIGN subcommand because the design requested
considers only main effects. 

• MAXORDER restricts the terms in the model specified on the second DESIGN subcom-
mand to two-way interactions and main effects.
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CRITERIA Subcommand

Use the CRITERIA subcommand to change the values of constants in the iterative proportional-
fitting and model-selection routines for subsequent designs. 

• The default criteria are in effect if the CRITERIA subcommand is omitted (see below). 
• You cannot specify the CRITERIA subcommand without any keywords. 

• Specify each CRITERIA keyword followed by a criterion value in parentheses. Only those
criteria specifically altered are changed. 

• You can specify more than one keyword on CRITERIA, and they can be in any order.

DEFAULT Reset parameters to their default values. If you have specified criteria other
than the defaults for a design, use this keyword to restore the defaults for sub-
sequent designs.

CONVERGE(n) Convergence criterion. The default is  times the largest cell size, or
0.25, whichever is larger.

ITERATE(n) Maximum number of iterations. The default is 20.

P(n) Probability for change in chi-square if term is removed. Specify a value
between (but not including) 0 and 1 for the significance level. The default is
0.05. P is in effect only when you request BACKWARD on the METHOD sub-
command.

MAXSTEPS(n) Maximum number of steps for model selection. Specify an integer between 1
and 99, inclusive. The default is 10.

DELTA(d) Cell delta value. The value of delta is added to each cell frequency for the
first iteration. It is left in the cells for saturated models only. The default
value is 0.5. You can specify any decimal value between 0 and 1 for d.
HILOGLINEAR does not display parameter estimates or the covariance ma-
trix of parameter estimates if any zero cells (either structural or sampling)
exist in the expected table after delta is added. 

CWEIGHT Subcommand

CWEIGHT specifies cell weights for a model. CWEIGHT is typically used to specify structural
zeros in the table. You can also use CWEIGHT to adjust tables to fit new margins. 

• You can specify the name of a variable whose values are cell weights, or provide a matrix
of cell weights enclosed in parentheses. 

• If you use a variable to specify cell weights, you are allowed only one CWEIGHT sub-
command.

• If you specify a matrix, you must provide a weight for every cell in the contingency table,
where the number of cells equals the product of the number of values of all variables. 

• Cell weights are indexed by the values of the variables in the order in which they are spec-
ified on the variable list. The index values of the rightmost variable change the most quickly. 

• You can use the notation  to indicate that cell weight cw is repeated n times in the
matrix. 

10 3–

n*cw



HILOGLINEAR 69

Example
HILOGLINEAR V1(1,2) V2(1,2) V3(1,3)

/CWEIGHT=CELLWGT 
/DESIGN=V1*V2, V2*V3, V1*V3.

• This example uses the variable CELLWGT to assign cell weights for the table. Only one
CWEIGHT subcommand is allowed.

Example
HILOGLINEAR V4(1,3) V5(1,3)

/CWEIGHT=(0 1 1 1 0 1 1 1 0)
/DESIGN=V4, V5.

• The HILOGLINEAR command sets the diagonal cells in the model to structural zeros. This
type of model is known as a quasi-independence model. 

• Because both V4 and V5 have three values, weights must be specified for nine cells. 

• The first cell weight is applied to the cell in which V4 is 1 and V5 is 1; the second weight
is applied to the cell in which V4 is 1 and V5 is 2; and so on.

Example
HILOGLINEAR V4(1,3) V5(1,3)

/CWEIGHT=(0 3*1 0 3*1 0)
/DESIGN=V4,V5.

• This example is the same as the previous example except that the n*cw notation is used.

Example
* An Incomplete Rectangular Table

DATA LIST FREE / LOCULAR RADIAL FREQ.
WEIGHT BY FREQ.
BEGIN DATA
1 1 462
1 2 130
1 3 2
1 4 1
2 1 103
2 2 35
2 3 1
2 4 0
3 5 614
3 6 138
3 7 21
3 8 14
3 9 1
4 5 443
4 6 95
4 7 22
4 8 8
4 9 5
END DATA.
HILOGLINEAR LOCULAR (1,4) RADIAL (1,9)
  /CWEIGHT=(4*1 5*0   4*1 5*0   4*0 5*1   4*0 5*1)
  /DESIGN LOCULAR RADIAL.
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• This example uses aggregated table data as input. 

• The DATA LIST command defines three variables. The values of LOCULAR and RADIAL
index the levels of those variables, so that each case defines a cell in the table. The values
of FREQ are the cell frequencies. 

• The WEIGHT command weights each case by the value of the variable FREQ. Because
each case represents a cell in this example, the WEIGHT command assigns the frequencies
for each cell. 

• The BEGIN DATA and END DATA commands enclose the inline data. 

• The HILOGLINEAR variable list specifies two variables. LOCULAR has values 1, 2, 3, and
4. RADIAL has integer values 1 through 9. 

• The CWEIGHT subcommand identifies a block rectangular pattern of cells that are logi-
cally empty. There is one weight specified for each cell of the 36-cell table. 

• In this example, the matrix form needs to be used in CWEIGHT because the structural
zeros do not appear in the actual data. (For example, there is no case corresponding to
LOCULAR=1, RADIAL=5.) 

• The DESIGN subcommand specifies main effects only for LOCULAR and RADIAL. Lack of
fit for this model indicates an interaction of the two variables. 

• Because there is no PRINT or PLOT subcommand, HILOGLINEAR produces the default
output for an unsaturated model.

PRINT Subcommand

PRINT controls the display produced for the subsequent designs. 

• If PRINT is omitted or included with no specifications, the default display is produced. 

• If any keywords are specified on PRINT, only output specifically requested is displayed. 

• HILOGLINEAR displays Pearson and likelihood-ratio chi-square goodness-of-fit tests for
models. For saturated models, it also provides tests that the k-way effects and the k-way
and higher-order effects are 0. 

• Both adjusted and unadjusted degrees of freedom are displayed for tables with sampling
or structural zeros. K-way and higher-order tests use the unadjusted degrees of freedom. 

• The unadjusted degrees of freedom are not adjusted for zero cells, and they estimate the
upper bound of the true degrees of freedom. These are the same degrees of freedom you
would get if all cells were filled. 

• The adjusted degrees of freedom are calculated from the number of non-zero-fitted cells
minus the number of parameters that would be estimated if all cells were filled (that is,
unadjusted degrees of freedom minus the number of zero-fitted cells). This estimate of
degrees of freedom may be too low if some parameters do not exist because of zeros.

DEFAULT Default displays. This option includes FREQ and RESID output for nonsat-
urated models, and FREQ, RESID, ESTIM, and ASSOCIATION output for sat-
urated models. For saturated models, the observed and expected frequencies
are equal, and the residuals are zeros.

FREQ Observed and expected cell frequencies. 
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RESID Raw and standardized residuals. 

ESTIM Parameter estimates for a saturated model. 

ASSOCIATION Partial associations. You can request partial associations of effects only
when you specify a saturated model. This option is computationally expen-
sive for tables with many factors.

ALL All available output. 

NONE Design information and goodness-of-fit statistics only. Use of this option
overrides all other specifications on PRINT. 

PLOT Subcommand

Use PLOT to request residuals plots. 

• If PLOT is included without specifications, standardized residuals and normal probability
plots are produced. 

• No plots are displayed for saturated models. 

• If PLOT is omitted, no plots are produced.

RESID Standardized residuals by observed and expected counts. 

NORMPLOT Normal probability plots of adjusted residuals. 

NONE No plots. Specify NONE to suppress plots requested on a previous PLOT sub-
command. This is the default if PLOT is omitted.

DEFAULT Default plots. Includes RESID and NORMPLOT. This is the default when
PLOT is specified without keywords.

ALL All available plots. 

MISSING Subcommand

By default, a case with either system-missing or user-missing values for any variable named
on the HILOGLINEAR variable list is omitted from the analysis. Use MISSING to change the
treatment of cases with user-missing values. 

• MISSING can be named only once and can be placed anywhere following the variable list. 

• MISSING cannot be used without specifications. 

• A case with a system-missing value for any variable named on the variable list is always
excluded from the analysis.

EXCLUDE Delete cases with missing values. This is the default if the subcommand is
omitted. You can also specify keyword DEFAULT.

INCLUDE Include user-missing values as valid. Only cases with system-missing values
are deleted. 
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DESIGN Subcommand

By default, HILOGLINEAR uses a saturated model that includes all variables on the variable
list. The model contains all main effects and interactions for those variables. Use DESIGN to
specify a different generating class for the model. 

• If DESIGN is omitted or included without specifications, the default model is estimated.
When DESIGN is omitted, SPSS issues a warning message. 

• To specify a design, list the highest-order terms, using variable names and asterisks (*) to
indicate interaction effects. 

• In a hierarchical model, higher-order interaction effects imply lower-order interaction and
main effects. V1*V2*V3 implies the three-way interaction V1 by V2 by V3, two-way
interactions V1 by V2, V1 by V3, and V2 by V3, and main effects for V1, V2, and V3. The
highest-order effects to be estimated are the generating class. 

• Any PRINT, PLOT, CRITERIA, METHOD, and MAXORDER subcommands that apply to a
DESIGN subcommand must appear before it. 

• All variables named on DESIGN must be named or implied on the variable list. 

• You can specify more than one DESIGN subcommand. One model is estimated for each
DESIGN subcommand.

• If the last subcommand on HILOGLINEAR is not DESIGN, the default model will be esti-
mated in addition to models explicitly requested. SPSS issues a warning message for a
missing DESIGN subcommand.
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KM

KM varname [BY factor varname]

   /STATUS = varname [EVENT](vallist) [LOST(vallist)]

   [/STRATA = varname]

   [/PLOT = {NONE**                     }]
            {[SURVIVAL][LOGSURV][HAZARD][OMS]}

   [/ID  = varname]

   [/PRINT = [TABLE**][MEAN**][NONE]]

   [/PERCENTILE = [(]{25, 50, 75 }[)]]
                     {value list }

   [/TEST = [LOGRANK**][BRESLOW][TARONE]]

   [/COMPARE = [{OVERALL**}][{POOLED**}]]
                {PAIRWISE }  {STRATA  }

   [/TREND = [(METRIC)]]

   [/SAVE = tempvar[(newvar)],...]

**Default if subcommand or keyword is omitted.

Temporary variables created by Kaplan-Meier are: 

SURVIVAL
HAZARD
SE
CUMEVENT

Example: 
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY  EVENT (1) LOST (2)
 /STRATA=LOCATION.

Overview 

KM (alias K-M) uses the Kaplan-Meier (product-limit) technique to describe and analyze the
length of time to the occurrence of an event, often known as survival time. KM is similar to
SURVIVAL in that it produces nonparametric estimates of the survival functions. However,
instead of dividing the period of time under examination into arbitrary intervals, KM evalu-
ates the survival function at the observed event times. For analysis of survival times with
covariates, including time-dependent covariates, see the COXREG command.
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Options

KM Tables. You can include one factor variable on the KM command. A KM table is produced
for each level of the factor variable. You can also suppress the KM tables in the output with
the PRINT subcommand.

Survival Status. You can specify the code(s) indicating that an event has occurred as well as
code(s) for cases lost to follow-up using the STATUS subcommand. 

Plots. You can plot the survival functions on a linear or log scale or plot the hazard function
for each combination of factor and stratum with the PLOT subcommand.

Test Statistics. When a factor variable is specified, you can specify one or more tests of equal-
ity of survival distributions for the different levels of the factor using the TEST subcommand.
You can also specify a trend metric for the requested tests with the TREND subcommand.

Display ID and Percentiles. You can specify an ID variable on the ID subcommand to identify
each case. You can also request display of percentiles in the output with the PERCENTILES
subcommand.

Comparisons. When a factor variable is specified, you can use the COMPARE subcommand to
compare the different levels of the factor, either pairwise or across all levels, and either
pooled across all strata or within a stratum. 

Add New Variables to Working Data File. You can save new variables appended to the end of the
working data file with the SAVE subcommand.

Basic Specification

• The basic specification requires a survival variable and the STATUS subcommand naming
a variable that indicates whether the event occurred. 

• The basic specification prints one survival table followed by the mean and median
survival time with standard errors and 95% confidence intervals. 

Subcommand Order 

• The survival variable and the factor variable (if there is one) must be specified first. 

• Remaining subcommands can be specified in any order.

Syntax Rules

• Only one survival variable can be specified. To analyze multiple survival variables, use
multiple KM commands. 

• Only one factor variable can be specified following the BY keyword. If you have mul-
tiple factors, use the transformation language to create a single factor variable before
invoking KM.
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• Only one status variable can be listed on the STATUS subcommand. You must specify the
value(s) indicating that the event occurred. 

• Only one variable can be specified on the STRATA subcommand. If you have more than
one stratum, use the transformation language to create a single variable to specify on the
STRATA subcommand.

Operations

• KM deletes all cases that have negative values for the survival variable. 

• KM estimates the survival function and associated statistics for each combination of factor
and stratum.

• Three statistics can be computed to test the equality of survival functions across factor
levels within a stratum or across all factor levels while controlling for strata. The statistics
are the log rank (Mantel-Cox), the generalized Wilcoxon (Breslow), and the Tarone-
Ware tests.

• When the PLOTS subcommand is specified, KM produces one plot of survival functions
for each stratum, with all factor levels represented by different symbols or colors. 

Limitations

• Maximum 35 factor levels (symbols) can appear in a plot.

Example

KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (2)
 /STRATA=LOCATION.

• Survival analysis is used to examine the length of unemployment. The survival variable
LENGTH contains the number of months a subject is unemployed. The factor variable
SEXRACE combines sex and race factors. 

• A value of 1 on the variable EMPLOY indicates the occurrence of the event (employment).
All other observed cases are censored. A value of 2 on EMPLOY indicates cases lost to
follow-up. Cases with other values for EMPLOY are known to have remained unemployed
during the course of the study. KM separates the two types of censored cases in the KM
table if LOST is specified.

• For each combination of SEXRACE and LOCATION, one KM table is produced, followed
by the mean and median survival time with standard errors and confidence intervals. 

Survival and Factor Variables

You must identify the survival and factor variables for the analysis. 

• The minimum specification is one, and only one, survival variable.

• Only one factor variable can be specified using the BY keyword. If you have more than one
factor, create a new variable combining all factors. There is no limit to the factor levels.
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Example
DO IF SEX = 1.
+ COMPUTE SEXRACE = RACE.
ELSE.
+ COMPUTE SEXRACE = RACE + SEX.
END IF.
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (2).

• The two control variables, SEX and RACE, each with two values, 1 and 2, are combined
into one factor variable, SEXRACE, with four values, 1 to 4. 

• KM specifies LENGTH as the survival variable and SEXRACE as the factor variable. 

• One KM table is produced for each factor level.

STATUS Subcommand

To determine whether the terminal event has occurred for a particular observation, KM checks
the value of a status variable. STATUS lists the status variable and the code(s) for the occur-
rence of the event. The code(s) for cases lost to follow-up can also be specified.

• Only one status variable can be specified. If multiple STATUS subcommands are speci-
fied, KM uses the last specification and displays a warning.

• The keyword EVENT is optional, but the value list in parentheses must be specified. Use
EVENT for clarity’s sake, especially when LOST is specified.

• The value list must be enclosed in parentheses. All cases with non-negative times that do
not have a code within the range specified after EVENT are classified as censored cases—
that is, cases for which the event has not yet occurred.

• The keyword LOST and the following value list are optional. LOST cannot be omitted if
the value list for lost cases is specified. 

• When LOST is specified, all cases with non-negative times that have a code within the
specified value range are classified as lost to follow-up. Cases lost to follow-up are treated
as censored in the analysis, and the statistics do not change, but the two types of censored
cases are listed separately in the KM table.

• The value lists on EVENT or LOST can be one value, a list of values separated by blanks
or commas, a range of values using the keyword THRU, or a combination. 

• The status variable can be either numeric or string. If a string variable is specified, the
EVENT or LOST values must be enclosed in apostrophes, and the keyword THRU cannot
be used.

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY  EVENT (1) LOST (3,5 THRU 8).

• STATUS specifies that EMPLOY is the status variable. 

• A value of 1 for EMPLOY means that the event (employment) occurred for the case.

• Values of 3 and 5 through 8 for EMPLOY mean that contact was lost with the case. The
different values code different causes for the loss of contact.

• The summary table in the output includes columns for number lost and percentage lost,
as well as for number censored and percentage censored. 
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STRATA Subcommand

STRATA identifies a stratification variable—that is, a variable whose values are used to
form subgroups (strata) within the categories of the factor variable. Analysis is done within
each level of the strata variable for each factor level, and estimates are pooled over strata for
an overall comparison of factor levels. 

• The minimum specification is the subcommand keyword with one, and only one, variable
name. 

• If you have more than one strata variable, create a new variable to combine the levels on
separate variables before invoking the KM command.

• There is no limit to the number of levels for the strata variable.

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION.

• STRATA specifies LOCATION as the stratification variable. Analysis of the length of
unemployment is done for each location within each sex and race subgroup. 

PLOT Subcommand

PLOT plots the cumulative survival distribution on a linear or logarithmic scale or plots the
cumulative hazard function. A separate plot with all factor levels is produced for each stratum.
Each factor level is represented by a different symbol or color. Censored cases are indicated
by markers.

• When PLOT is omitted, no plots are produced. The default is NONE.
• When PLOT is specified without a keyword, the default is SURVIVAL. A plot of survival

functions for each stratum is produced.

• To request specific plots, specify, following the PLOT subcommand, any combination of
the keywords defined below. 

• Multiple keywords can be used on the PLOT subcommand, each requesting a different
plot. The effect is cumulative.

NONE Suppress all plots. NONE is the default if PLOT is omitted.

SURVIVAL Plot the cumulative survival distribution on a linear scale. SURVIVAL is the
default when PLOT is specified without a keyword.

LOGSURV Plot the cumulative survival distribution on a logarithmic scale. 

HAZARD Plot the cumulative hazard function.

OMS Plot the one-minus-survival function.

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION
/PLOT = SURVIVAL HAZARD.
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• PLOT produces one plot of the cumulative survival distribution on a linear scale and one
plot of the cumulative hazard rate for each value of LOCATION.

ID Subcommand

ID specifies a variable used for labeling cases. If the ID variable is a string, KM uses the string
values as case identifiers in the KM table. If the ID variable is numeric, KM uses value labels
or numeric values if value labels are not defined.
• ID is the first column of the KM table displayed for each combination of factor and stratum.

• If a string value or a value label exceeds 20 characters in width, KM truncates the case
identifier and displays a warning.

PRINT Subcommand

By default, KM prints survival tables and the mean and median survival time with standard
errors and confidence intervals if PRINT is omitted. If PRINT is specified, only the specified
keyword is in effect. Use PRINT to suppress tables or the mean statistics. 

TABLE Print the KM tables. If PRINT is not specified, TABLE, together with MEAN,
is the default. Specify TABLE on PRINT to suppress the mean statistics.

MEAN Print the mean statistics. KM prints the mean and median survival time with
standard errors and confidence intervals. If PRINT is not specified, MEAN, to-
gether with TABLE, is the default. Specify MEAN on PRINT to suppress the
KM tables.

NONE Suppress both the KM tables and the mean statistics. Only plots and compar-
isons are printed. 

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION
/PLOT=SURVIVAL HAZARD
/PRINT=NONE.

• PRINT=NONE suppresses both the KM tables and the mean statistics.

PERCENTILES Subcommand

PERCENTILES displays percentiles for each combination of factor and stratum. Percentiles
are not displayed without the PERCENTILES subcommand. If the subcommand is specified
without a value list, the default is 25, 50, and 75 for quartile display. You can specify any
values between 0 and 100.
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TEST Subcommand

TEST specifies the test statistic to use for testing the equality of survival distributions for the
different levels of the factor. 

• TEST is valid only when a factor variable is specified. If no factor variable is specified,
KM issues a warning and TEST is not executed.

• If TEST is specified without a keyword, the default is LOGRANK. If a keyword is specified
on TEST, only the specified test is performed.

• Each of the test statistics has a chi-square distribution with one degree of freedom.

LOGRANK Perform the log rank (Mantel-Cox) test.

BRESLOW Perform the Breslow (generalized Wilcoxon) test.

TARONE Perform the Tarone-Ware test.

COMPARE Subcommand

COMPARE compares the survival distributions for the different levels of the factor. Each of
the keywords specifies a different method of comparison.

• COMPARE is valid only when a factor variable is specified. If no factor variable is speci-
fied, KM issues a warning and COMPARE is not executed.

• COMPARE uses whatever tests are specified on the TEST subcommand. If no TEST sub-
command is specified, the log rank test is used.

• If COMPARE is not specified, the default is OVERALL and POOLED. All factor levels are
compared across strata in a single test. The test statistics are displayed after the summary
table at the end of output.

• Multiple COMPARE subcommands can be specified to request different comparisons.

OVERALL Compare all factor levels in a single test. OVERALL, together with POOLED,
is the default when COMPARE is not specified.

PAIRWISE Compare each pair of factor levels. KM compares all distinct pairs of factor
levels.

POOLED Pool the test statistics across all strata. The test statistics are displayed after
the summary table for all strata. POOLED, together with OVERALL, is the
default when COMPARE is not specified.

STRATA Compare the factor levels for each stratum. The test statistics are displayed
for each stratum separately.

• If a factor variable has different levels across strata, you cannot request a pooled compari-
son. If you specify POOLED on COMPARE, KM displays a warning and ignores the request.
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Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION
 /TEST = BRESLOW
 /COMPARE = PAIRWISE.

• TEST specifies the Breslow test. 

• COMPARE uses the Breslow test statistic to compare all distinct pairs of SEXRACE values
and pools the test results over all strata defined by LOCATION.

• Test statistics are displayed at the end of output for all strata.

TREND Subcommand

TREND specifies that there is a trend across factor levels. This information is used when com-
puting the tests for equality of survival functions specified on the TEST subcommand. 

• The minimum specification is the subcommand keyword by itself. The default metric is
chosen as follows:

if g is even,

otherwise,

 

where g is the number of levels for the factor variable.

• If TREND is specified but COMPARE is not, KM performs the default log rank test with the
trend metric for an OVERALL POOLED comparison. 

• If the metric specified on TREND is longer than required by the factor levels, KM displays
a warning and ignores extra values.

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION
 /TREND.

• TREND is specified by itself. KM uses the default metric. Since SEXRACE has four levels,
the default is (–3,–1, 1, 3).

• Even though no TEST or COMPARE subcommand is specified, KM performs the default
log rank test with the trend metric and does a default OVERALL POOLED comparison. 
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SAVE Subcommand

SAVE saves the temporary variables created by KM. The following temporary variables can
be saved:

SURVIVAL Survival function evaluated at current case.

SE Standard error of the survival function.

HAZARD Cumulative hazard function evaluated at current case.

CUMEVENT Cumulative number of events.

• To specify variable names for the new variables, assign the new names in parentheses
following each temporary variable name. 

• Assigned variable names must be unique in the working data file. Scratch or system vari-
able names cannot be used (that is, variable names cannot begin with # or $). 

• If new variable names are not specified, KM generates default names. The default name is
composed of the first three characters of the name of the temporary variable (two for SE),
followed by an underscore and a number to make it unique.

• A temporary variable can be saved only once on the same SAVE subcommand.

Example
KM LENGTH BY SEXRACE
 /STATUS=EMPLOY EVENT (1) LOST (3,5 THRU 8)
 /STRATA=LOCATION
 /SAVE SURVIVAL HAZARD.

• KM saves cumulative survival and cumulative hazard rates in two new variables, SUR_1
and HAZ_1, provided that neither name exists in the working data file. If one does, the
numeric suffixes will be incremented to make a distinction.
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LOGLINEAR 

The syntax for LOGLINEAR is available only in a syntax window, not from the dialog box
interface.  See GENLOG for information on the LOGLINEAR command available from the
dialog box interface. 

LOGLINEAR varlist(min,max)...[BY] varlist(min,max)

[WITH covariate varlist]

[/CWEIGHT={varname }] [/CWEIGHT=(matrix)...]
{(matrix)}

[/GRESID={varlist }] [/GRESID=(matrix)...]
{(matrix)}

[/CONTRAST (varname)={DEVIATION [(refcat)] } [/CONTRAST...]] 
{DIFFERENCE }
{HELMERT }

                     {SIMPLE [(refcat)] }
{REPEATED }
{POLYNOMIAL [({1,2,3,...})]} 
{ {metric } }
{[BASIS] SPECIAL(matrix) }

[/CRITERIA=[CONVERGE({0.001**})] [ITERATE({20**})] [DELTA({0.5**})] 
{n  } {n } {n }

[DEFAULT]]

[/PRINT={[FREQ**][RESID**][DESIGN][ESTIM][COR]}]
      {DEFAULT                              }

         {ALL                                 }
{NONE                                 }

[/PLOT={NONE** }] 
 {DEFAULT }  

{RESID } 
{NORMPROB} 

[/MISSING=[{EXCLUDE**}]] 
 {INCLUDE }

[/DESIGN=effect[(n)] effect[(n)]... effect BY effect...] [/DESIGN...]

**Default if subcommand or keyword is omitted. 

Example: 
LOGLINEAR JOBSAT (1,2) ZODIAC (1,12) /DESIGN=JOBSAT.

Overview 

LOGLINEAR is a general procedure for model fitting, hypothesis testing, and parameter
estimation for any model that has categorical variables as its major components. As
such, LOGLINEAR subsumes a variety of related techniques, including general models of
multiway contingency tables, logit models, logistic regression on categorical variables,
and quasi-independence models.
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LOGLINEAR models cell frequencies using the multinomial response model and produces
maximum-likelihood estimates of parameters by means of the Newton-Raphson algorithm
(Haberman, 1978). HILOGLINEAR, which uses an iterative proportional-fitting algorithm, is
more efficient for hierarchical models, but it cannot produce parameter estimates for unsatur-
ated models, does not permit specification of contrasts for parameters, and does not display a
correlation matrix of the parameter estimates.

Comparison of the GENLOG and LOGLINEAR Commands

The General Loglinear Analysis and Logit Loglinear Analysis dialog boxes are both associ-
ated with the GENLOG command. In previous releases of SPSS, these dialog boxes were
associated with the LOGLINEAR command. The LOGLINEAR command is now available only
as a syntax command. The differences are described below.

Distribution assumptions
• GENLOG can handle both Poisson and multinomial distribution assumptions for observed

cell counts.

• LOGLINEAR assumes only multinomial distribution.

Approach
• GENLOG uses a regression approach to parameterize a categorical variable in a design

matrix. 

• LOGLINEAR uses contrasts to reparameterize a categorical variable. The major disadvan-
tage of the reparameterization approach is in the interpretation of the results when there
is a redundancy in the corresponding design matrix. Also, the reparameterization
approach may result in incorrect degrees of freedom for an incomplete table, leading to
incorrect analysis results.

Contrasts and generalized log-odds ratios (GLOR)
• GENLOG doesn’t provide contrasts to reparameterize the categories of a factor. However,

it offers generalized log-odds ratios (GLOR) for cell combinations. Often, comparisons
among categories of factors can be derived from GLOR.

• LOGLINEAR offers contrasts to reparameterize the categories of a factor. 

Deviance residual
• GENLOG calculates and displays the deviance residual and its normal probability plot, in

addition to the other residuals.

• LOGLINEAR does not calculate the deviance residual.

Factor-by-covariate design
• When there is a factor-by-covariate term in the design, GENLOG generates one regression

coefficient of the covariate for each combination of factor values. The estimates of these
regression coefficients are calculated and displayed.

• LOGLINEAR estimates and displays the contrasts of these regression coefficients.
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Partition effect
• In GENLOG, the term partition effect refers to the category of a factor. 

• In LOGLINEAR, the term partition effect refers to a particular contrast.

Options 

Model Specification. You can specify the model or models to be fit using the DESIGN subcommand.

Cell Weights. You can specify cell weights, such as structural zeros, for the model with the
CWEIGHT subcommand.

Output Display. You can control the output display with the PRINT subcommand.

Optional Plots. You can produce plots of adjusted residuals against observed and expected
counts, normal plots, and detrended normal plots with the PLOT subcommand.

Linear Combinations. You can calculate linear combinations of observed cell frequencies,
expected cell frequencies, and adjusted residuals using the GRESID subcommand.

Contrasts. You can indicate the type of contrast desired for a factor using the CONTRAST
subcommand.

Criteria for Algorithm. You can control the values of algorithm-tuning parameters with the
CRITERIA subcommand.

Basic Specification 

The basic specification is two or more variables that define the crosstabulation. The min-
imum and maximum values for each variable must be specified in parentheses after the
variable name.

By default, LOGLINEAR estimates the saturated model for a multidimensional table.
Output includes the factors or effects, their levels, and any labels; observed and expected
frequencies and percentages for each factor and code; residuals, standardized residuals,
and adjusted residuals; two goodness-of-fit statistics (the likelihood-ratio chi-square and
Pearson’s chi-square); and estimates of the parameters with accompanying z values and
95% confidence intervals.

Limitations

• Maximum 10 independent (factor) variables.

• Maximum 200 covariates.

Subcommand Order 

• The variables specification must come first. 

• The subcommands that affect a specific model must be placed before the DESIGN sub-
command specifying the model. 



LOGLINEAR 85

• All subcommands can be used more than once and, with the exception of the DESIGN

subcommand, are carried from model to model unless explicitly overridden. 

• If the last subcommand is not DESIGN, LOGLINEAR generates a saturated model in addi-
tion to the explicitly requested model(s).

Example

LOGLINEAR JOBSAT (1,2) ZODIAC (1,12) /DESIGN=JOBSAT, ZODIAC.

• The variable list specifies two categorical variables, JOBSAT and ZODIAC. JOBSAT has
values 1 and 2. ZODIAC has values 1 through 12. 

• DESIGN specifies a model with main effects only.

Example

LOGLINEAR DPREF (2,3) RACE CAMP (1,2).

• DPREF is a categorical variable with values 2 and 3. RACE and CAMP are categorical vari-
ables with values 1 and 2. 

• This is a general loglinear model because no BY keyword appears. The design defaults to
a saturated model that includes all main effects and interaction effects.

Example

LOGLINEAR GSLEVEL (4,8) EDUC (1,4) SEX (1,2)
/DESIGN=GSLEVEL EDUC SEX.

• GSLEVEL is a categorical variable with values 4 through 8. EDUC is a categorical variable
with values 1 through 4. SEX has values 1 and 2. 

• DESIGN specifies a model with main effects only. 

Example

LOGLINEAR GSLEVEL (4,8) BY EDUC (1,4) SEX (1,2)
/DESIGN=GSLEVEL, GSLEVEL BY EDUC, GSLEVEL BY SEX.

• Keyword BY on the variable list specifies a logit model in which GSLEVEL is the depen-
dent variable and EDUC and SEX are the independent variables. 

• DESIGN specifies a model that can test for the absence of joint effect of SEX and EDUC
on GSLEVEL.
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Variable List

The variable list specifies the variables to be included in the model. LOGLINEAR analyzes
two classes of variables: categorical and continuous. Categorical variables are used to define
the cells of the table. Continuous variables are used as cell covariates. Continuous variables
can be specified only after the keyword WITH following the list of categorical variables.

• The list of categorical variables must be specified first. Categorical variables must be
numeric and integer. 

• A range must be defined for each categorical variable by specifying, in parentheses after
each variable name, the minimum and maximum values for that variable. Separate the
two values with at least one space or a comma. 

• To specify the same range for a list of variables, specify the list of variables followed by
a single range. The range applies to all variables on the list. 

• To specify a logit model, use keyword BY (see “Logit Model” below). A variable list
without keyword BY generates a general loglinear model. 

• Cases with values outside the specified range are excluded from the analysis. Non-integer
values within the range are truncated for the purpose of building the table.

Logit Model

• To segregate the independent (factor) variables from the dependent variables in a logit
model, use the keyword BY. The categorical variables preceding BY are the dependent
variables; the categorical variables following BY are the independent variables. 

• A total of 10 categorical variables can be specified. In most cases, one of them is
dependent. 

• A DESIGN subcommand should be used to request the desired logit model.

• LOGLINEAR displays an analysis of dispersion and two measures of association: entropy
and concentration. These measures are discussed in Haberman (1982) and can be used to
quantify the magnitude of association among the variables. Both are proportional reduc-
tion in error measures. The entropy statistic is analogous to Theil’s entropy measure,
while the concentration statistic is analogous to Goodman and Kruskal’s tau-b. Both
statistics measure the strength of association between the dependent variable and the
predictor variable set.

Cell Covariates

• Continuous variables can be used as covariates. When used, the covariates must be spec-
ified after the keyword WITH following the list of categorical variables. Ranges are not
specified for the continuous variables. 

• A variable cannot be named as both a categorical variable and a cell covariate. 
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• To enter cell covariates into a model, the covariates must be specified on the DESIGN sub-
command. 

• Cell covariates are not applied on a case-by-case basis. The mean covariate value for a
cell in the contingency table is applied to that cell.

Example
LOGLINEAR DPREF(2,3) RACE CAMP (1,2) WITH CONSTANT

/DESIGN=DPREF RACE CAMP CONSTANT.

• Variable CONSTANT is a continuous variable specified as a cell covariate. Cell covariates
must be specified after keyword WITH following the variable list. No range is defined for
cell covariates. 

• To include the cell covariate in the model, variable CONSTANT is specified on DESIGN.

CWEIGHT Subcommand

CWEIGHT specifies cell weights, such as structural zeros, for a model. By default, cell
weights are equal to 1. 

• The specification is either one numeric variable or a matrix of weights enclosed in
parentheses. 

• If a matrix of weights is specified, the matrix must contain the same number of elements
as the product of the levels of the categorical variables. An asterisk can be used to signify
repetitions of the same value. 

• If weights are specified for a multiple-factor model, the index value of the rightmost
factor increments the most rapidly. 

• If a numeric variable is specified, only one CWEIGHT subcommand can be used on
LOGLINEAR. 

• To use multiple cell weights on the same LOGLINEAR command, specify all weights in
matrix format. Each matrix must be specified on a separate CWEIGHT subcommand, and
each CWEIGHT specification remains in effect until explicitly overridden by another
CWEIGHT subcommand.

• CWEIGHT can be used to impose structural, or a priori, zeros on the model. This feature
is useful in the analysis of symmetric tables.

Example
COMPUTE CWT=1.
IF (HUSED EQ WIFED) CWT=0.
LOGLINEAR HUSED WIFED(1,4) WITH DISTANCE

/CWEIGHT=CWT
/DESIGN=HUSED WIFED DISTANCE.

• COMPUTE initially assigns CWT the value 1 for all cases. 

• IF assigns CWT the value 0 when HUSED equals WIFED. 
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• CWEIGHT imposes structural zeros on the diagonal of the symmetric crosstabulation.
Because a variable name is specified, only one CWEIGHT can be used.

Example
LOGLINEAR HUSED WIFED(1,4) WITH DISTANCE

/CWEIGHT=(0, 4*1, 0, 4*1, 0, 4*1, 0)
/DESIGN=HUSED WIFED DISTANCE
/CWEIGHT=(16*1)
/DESIGN=HUSED WIFED DISTANCE.

• The first CWEIGHT matrix specifies the same values as variable CWT provided in the first
example. The specified matrix is as follows:

0 1 1 1
1 0 1 1
1 1 0 1
1 1 1 0

• The same matrix can be specified in full as (0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0).

• By using the matrix format on CWEIGHT rather than a variable name, a different
CWEIGHT subcommand can be used for the second model.

GRESID Subcommand

GRESID (Generalized Residual) calculates linear combinations of observed cell frequencies,
expected cell frequencies, and adjusted residuals. 

• The specification is either a numeric variable or a matrix whose contents are coefficients
of the desired linear combinations. 

• If a matrix of coefficients is specified, the matrix must contain the same number of ele-
ments as the number of cells implied by the variables specification. An asterisk can be
used to signify repetitions of the same value. 

• Each GRESID subcommand specifies a single linear combination. Each matrix or variable
must be specified on a separate GRESID subcommand. All GRESID subcommands speci-
fied are displayed for each design.

Example
LOGLINEAR MONTH(1,18) WITH Z
/GRESID=(6*1,12*0)
/GRESID=(6*0,6*1,6*0)
/GRESID=(12*0,6*1)
/DESIGN=Z.

• The first GRESID subcommand combines the first six months into a single effect. The
second GRESID subcommand combines the second six months, and the third GRESID sub-
command combines the last six months. 

• For each effect, LOGLINEAR displays the observed and expected counts, the residual, and
the adjusted residual.
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CONTRAST Subcommand

CONTRAST indicates the type of contrast desired for a factor, where a factor is any categor-
ical dependent or independent variable. The default contrast is DEVIATION for each factor.

• The specification is CONTRAST, which is followed by a variable name in parentheses and
the contrast-type keyword. 

• To specify a contrast for more than one factor, use a separate CONTRAST subcommand
for each specified factor. Only one contrast can be in effect for each factor on each
DESIGN. 

• A contrast specification remains in effect for subsequent designs until explicitly overrid-
den by another CONTRAST subcommand. 

• The design matrix used for the contrasts can be displayed by specifying keyword DESIGN

on the PRINT subcommand. However, this matrix is the basis matrix that is used to deter-
mine contrasts; it is not the contrast matrix itself. 

• CONTRAST can be used for a multinomial logit model, in which the dependent variable
has more than two categories. 

• CONTRAST can be used for fitting linear logit models. Keyword BASIS is not appropriate
for such models. 

• In a logit model, CONTRAST is used to transform the independent variable into a metric
variable. Again, keyword BASIS is not appropriate.

The following contrast types are available. For illustration of contrast types, see Appendix A. 

DEVIATION(refcat) Deviations from the overall effect. DEVIATION is the default contrast
if the CONTRAST subcommand is not used. Refcat is the category for
which parameter estimates are not displayed (they are the negative
of the sum of the others). By default, refcat is the last category of the
variable.

DIFFERENCE Levels of a factor with the average effect of previous levels of a fac-
tor. Also known as reverse Helmert contrasts.

HELMERT Levels of a factor with the average effect of subsequent levels of a
factor. 

SIMPLE(refcat) Each level of a factor to the reference level. By default, LOGLINEAR
uses the last category of the factor variable as the reference category.
Optionally, any level can be specified as the reference category en-
closed in parentheses after keyword SIMPLE. The sequence of the
level, not the actual value, must be specified.

REPEATED Adjacent comparisons across levels of a factor. 

POLYNOMIAL(metric)  Orthogonal polynomial contrasts. The default is equal spacing. Op-
tionally, the coefficients of the linear polynomial can be specified in
parentheses, indicating the spacing between levels of the treatment
measured by the given factor.
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[BASIS]SPECIAL(matrix)  User-defined contrast. As many elements as the number of catego-
ries squared must be specified. If BASIS is specified before SPECIAL,
a basis matrix is generated for the special contrast, which makes the
coefficients of the contrast equal to the special matrix. Otherwise,
the matrix specified is transposed and then used as the basis matrix
to determine coefficients for the contrast matrix.

Example
LOGLINEAR A(1,4) BY B(1,4)
/CONTRAST(B)=POLYNOMIAL
/DESIGN=A A BY B(1)
/CONTRAST(B)=SIMPLE
/DESIGN=A A BY B(1).

• The first CONTRAST subcommand requests polynomial contrasts of B for the first design. 

• The second CONTRAST subcommand requests the simple contrast of B, with the last cat-
egory (value 4) used as the reference category for the second DESIGN subcommand.

Example
* Multinomial logit model

LOGLINEAR PREF(1,5) BY RACE ORIGIN CAMP(1,2)
/CONTRAST(PREF)=SPECIAL(5*1, 1 1 1 1 -4, 3 -1 -1 -1 0,

0 1 1 -2 0, 0 1 -1 0 0).

• LOGLINEAR builds special contrasts among the five categories of the dependent variable
PREF, which measures preference for training camps among Army recruits. For PREF,
1=stay, 2=move to north, 3=move to south, 4=move to unnamed camp, and 5=undecided. 

• The four contrasts are: (1) move or stay versus undecided, (2) stay versus move, (3)
named camp versus unnamed, and (4) northern camp versus southern. Because these con-
trasts are orthogonal, SPECIAL and BASIS SPECIAL produce equivalent results. 

Example
* Contrasts for a linear logit model

LOGLINEAR RESPONSE(1,2) BY YEAR(0,20)
/PRINT=DEFAULT ESTIM
/CONTRAST(YEAR)=SPECIAL(21*1, -10, -9, -8, -7, -6, -5, -4,

-3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 399*1)

/DESIGN=RESPONSE RESPONSE BY YEAR(1).

• YEAR measures years of education and ranges from 0 through 20. Therefore, allowing for
the constant effect, YEAR has 20 estimable parameters associated with it. 

• The SPECIAL contrast specifies the constant—that is, 21*1—and the linear effect of
YEAR—that is, –10 to 10. The other 399 1’s fill out the 21*21 matrix.
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Example
* Contrasts for a logistic regression model

LOGLINEAR RESPONSE(1,2) BY TIME(1,4)
/CONTRAST(TIME) = SPECIAL(4*1, 7 14 27 51, 8*1)
/PRINT=ALL /PLOT=DEFAULT
/DESIGN=RESPONSE, TIME(1) BY RESPONSE.

• CONTRAST is used to transform the independent variable into a metric variable. 

• TIME represents elapsed time in days. Therefore, the weights in the contrast represent the
metric of the passage of time.

CRITERIA Subcommand

CRITERIA specifies the values of some constants in the Newton-Raphson algorithm. Defaults
or specifications remain in effect until overridden with another CRITERIA subcommand.

CONVERGE(n) Convergence criterion. Specify a value for the convergence criterion. The
default is 0.001.

ITERATE(n) Maximum number of iterations. Specify the maximum number of iterations
for the algorithm. The default number is 20.

DELTA(n) Cell delta value. The value of delta is added to each cell frequency for the
first iteration. For saturated models, it remains in the cell. The default value
is 0.5. LOGLINEAR does not display parameter estimates or correlation ma-
trices of parameter estimates if any sampling zero cells exist in the expected
table after delta is added. Parameter estimates and correlation matrices can
be displayed in the presence of structural zeros.

DEFAULT Default values are used. DEFAULT can be used to reset the parameters to the
default. 

Example
LOGLINEAR DPREF(2,3) BY RACE ORIGIN CAMP(1,2)
/CRITERIA=ITERATION(50) CONVERGE(.0001).

• ITERATION increases the maximum number of iterations to 50. 

• CONVERGE lowers the convergence criterion to 0.0001.

PRINT Subcommand

PRINT requests statistics that are not produced by default. 

• By default, LOGLINEAR displays the frequency table and residuals. The parameter esti-
mates of the model are also displayed if DESIGN is not used.  

• Multiple PRINT  subcommands are permitted. The specifications are cumulative.
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The following keywords can be used on PRINT:

FREQ Observed and expected cell frequencies and percentages. This is displayed
by default. 

RESID Raw, standardized, and adjusted residuals. This is displayed by default.

DESIGN The design matrix of the model, showing the basis matrix corresponding to
the contrasts used. 

ESTIM The parameter estimates of the model. If you do not specify a design on the
DESIGN subcommand, LOGLINEAR generates a saturated model and dis-
plays the parameter estimates for the saturated model. LOGLINEAR does
not display parameter estimates or correlation matrices of parameter esti-
mates if any sampling zero cells exist in the expected table after delta is
added. Parameter estimates and a correlation matrix are displayed when
structural zeros are present.

COR The correlation matrix of the parameter estimates. Alias COV.

ALL All available output. 

DEFAULT FREQ and RESID. ESTIM is also displayed by default if the DESIGN sub-
command is not used.

NONE The design information and goodness-of-fit statistics only. This option over-
rides all other specifications on the PRINT subcommand. The NONE option
applies only to the PRINT subcommand. 

Example
LOGLINEAR A(1,2) B(1,2)
/PRINT=ESTIM
/DESIGN=A,B,A BY B
/PRINT=ALL
/DESIGN=A,B.

• The first design is the saturated model.  The parameter estimates are displayed with
ESTIM specified on PRINT. 

• The second design is the main-effects model, which tests the hypothesis of no interaction.
The second PRINT subcommand displays all available display output for this model.

PLOT Subcommand

PLOT produces optional plots. No plots are displayed if PLOT is not specified or is specified
without any keyword. Multiple PLOT subcommands can be used. The specifications are
cumulative.

RESID Plots of adjusted residuals against observed and expected counts. 

NORMPROB Normal and detrended normal plots of the adjusted residuals. 

NONE No plots. 

DEFAULT RESID and NORMPROB. Alias ALL.
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Example
LOGLINEAR RESPONSE(1,2) BY TIME(1,4)

/CONTRAST(TIME)=SPECIAL(4*1, 7 14 27 51, 8*1)
/PLOT=DEFAULT
/DESIGN=RESPONSE TIME(1) BY RESPONSE
/PLOT=NONE
/DESIGN.

• RESID and NORMPROB plots are displayed for the first design. 

• No plots are displayed for the second design.

MISSING Subcommand

MISSING controls missing values. By default, LOGLINEAR excludes all cases with system- or
user-missing values on any variable. You can specify INCLUDE to include user-missing
values. If INCLUDE is specified, user-missing values must also be included in the value range
specification.

EXCLUDE Delete cases with user-missing values. This is the default if the subcommand
is omitted. You can also specify keyword DEFAULT.

INCLUDE Include user-missing values. Only cases with system-missing values are deleted.

Example
MISSING VALUES A(0).
LOGLINEAR A(0,2) B(1,2) /MISSING=INCLUDE
/DESIGN=B.

• Even though 0 was specified as missing, it is treated as a nonmissing category of A in this
analysis.

DESIGN Subcommand

DESIGN specifies the model or models to be fit. If DESIGN is omitted or used with no speci-
fications, the saturated model is produced. The saturated model fits all main effects and all
interaction effects. 

• To specify more than one model, use more than one DESIGN subcommand. Each DESIGN

specifies one model. 

• To obtain main-effects models, name all the variables listed on the variables specification. 

• To obtain interactions, use keyword BY to specify each interaction, as in A BY B and C
BY D. To obtain the single-degree-of-freedom partition of a specified contrast, specify
the partition in parentheses following the factor (see the example below). 

• To include cell covariates in the model, first identify them on the variable list by naming
them after keyword WITH, and then specify the variable names on DESIGN. 

• To specify an equiprobability model, name a cell covariate that is actually a constant of 1.
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Example
* Testing the linear effect of the dependent variable

COMPUTE X=MONTH.
LOGLINEAR MONTH (1,12) WITH X

/DESIGN X.

• The variable specification identifies MONTH as a categorical variable with values 1
through 12. Keyword WITH identifies X as a covariate. 

• DESIGN tests the linear effect of MONTH.

Example
* Specifying main effects models

LOGLINEAR A(1,4) B(1,5)
/DESIGN=A
/DESIGN=A,B.

• The first design tests the homogeneity of category probabilities for B; it fits the marginal
frequencies on A, but assumes that membership in any of the categories of B is equiprobable. 

• The second design tests the independence of A and B. It fits the marginals on both A and B.

Example
* Specifying interactions

LOGLINEAR A(1,4) B(1,5) C(1,3)
/DESIGN=A,B,C, A BY B.

• This design consists of the A main effect, the B main effect, the C main effect, and the
interaction of A and B.

Example
* Single-degree-of-freedom partitions

LOGLINEAR A(1,4) BY B(1,5)
/CONTRAST(B)=POLYNOMIAL
/DESIGN=A,A BY B(1).

• The value 1 following B refers to the first partition of B, which is the linear effect of B;
this follows from the contrast specified on the CONTRAST subcommand.

Example
* Specifying cell covariates

LOGLINEAR HUSED WIFED(1,4) WITH DISTANCE
/DESIGN=HUSED WIFED DISTANCE.

• The continuous variable DISTANCE is identified as a cell covariate by specifying it after
WITH on the variable list. The cell covariate is then included in the model by naming it on
DESIGN. 
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Example
* Equiprobability model

COMPUTE X=1.
LOGLINEAR MONTH(1,18) WITH X

/DESIGN=X.

• This model tests whether the frequencies in the 18-cell table are equal by using a cell
covariate that is a constant of 1.
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MANOVA: Overview

MANOVA dependent varlist [BY factor list (min,max)[factor list...]
                         [WITH covariate list]]

[/WSFACTORS=varname (levels) [varname...] ]
 
[/WSDESIGN]*

  
 [/TRANSFORM [(dependent varlist [/dependent varlist])]=
                     [ORTHONORM] [{CONTRAST}]  {DEVIATION (refcat)   } ]
                                  {BASIS   }   {DIFFERENCE           }
                                               {HELMERT              } 
                                               {SIMPLE (refcat)      }
                                               {REPEATED             }
                                               {POLYNOMIAL [({1,2,3...})]} 
                                               {             {metric  }  }
                                               {SPECIAL (matrix)     }

[/MEASURE=newname newname...]

[/RENAME={newname} {newname}...]
{* } {* }

 [/ERROR={WITHIN           } ]
         {RESIDUAL         }
         {WITHIN + RESIDUAL}
         {n                }

 [/CONTRAST (factorname)={DEVIATION** [(refcat)]    }] †
                        { POLYNOMIAL**[({ 1,2,3...})]} 

                         {              {metric  }  }
                         {SIMPLE [(refcat)]         }
                         {DIFFERENCE                }
                         {HELMERT                   }
                         {REPEATED                  }
                         {SPECIAL (matrix)          }

[/PARTITION (factorname)[=({ 1,1...  })]] 
                            {n1,n2...}
  

[/METHOD=[{ UNIQUE**  }]  [{ CONSTANT**}] [{ QR**    }]]
           {SEQUENTIAL}    {NOCONSTANT}   {CHOLESKY}
 
 [/{PRINT  }= [CELLINFO [([ MEANS] [SSCP] [COV] [COR] [ALL])]]    
   {NOPRINT}  [HOMOGENEITY [([ ALL] [BARTLETT] [COCHRAN] [BOXM])]] 
              [DESIGN [([ OVERALL] [ONEWAY] [DECOMP] [BIAS] [SOLUTION]
                       [REDUNDANCY] [COLLINEARITY] [ALL])]]
              [PARAMETERS [([ ESTIM] [ORTHO][COR][NEGSUM][EFSIZE][OPTIMAL][ALL])]]
              [SIGNIF [[(SINGLEDF)]
                       [ (MULTIV**)] [(EIGEN)] [(DIMENR)]
                       [ (UNIV**)] [(HYPOTH)][(STEPDOWN)] [(BRIEF)]
                       [{ (AVERF**)}] [(HF)] [(GG)] [(EFSIZE)]]
                        {(AVONLY) }
             [ERROR[( STDDEV)][(COR)][(COV)][(SSCP)]]
 
 [/OMEANS =[VARIABLES(varlist)] [TABLES ({factor name     }] ]
                                         {factor BY factor}
                                         {CONSTANT        }
  
 [/PMEANS =[VARIABLES(varlist)] [TABLES ({factor name     })] [PLOT]] ]
                                         {factor BY factor}
                                         {CONSTANT        }
 
 [/RESIDUALS=[ CASEWISE] [PLOT] ]
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[/POWER=[T({.05**})] [F({.05**})] [{APPROXIMATE}]] 

            {a    }      {a    }    {EXACT      }
 
[/CINTERVAL=[{INDIVIDUAL}][({.95}) ] 

              {JOINT     }   {a  }    
             [UNIVARIATE ({SCHEFFE})]
                          {BONFER }  
             [MULTIVARIATE  ({ROY      })]  ] 
                             {PILLAI   }
                             {BONFER   }
                             {HOTELLING}
                             {WILKS    }
[/PCOMPS [COR] [COV] [ROTATE(rottype)]

          [NCOMP(n)] [MINEIGEN(eigencut)] [ALL] ]

[/PLOT=[BOXPLOTS] [CELLPLOTS] [NORMAL]  [ALL] ] 

[/DISCRIM [RAW] [STAN] [ESTIM] [COR] [ALL] 
[ROTATE(rottype)] [ALPHA({.25**})]] 

{a    }

[/MISSING=[LISTWISE**] [{EXCLUDE**}] ]
                         {INCLUDE  } 

 [/MATRIX=[IN({file})]  [OUT({file})]]
              {[*] }         {[*] }

[/ANALYSIS [({UNCONDITIONAL**})]=[(]dependent varlist
{CONDITIONAL    }    [WITH covariate varlist]

      [/dependent varlist...][)][WITH varlist] ]

 [/DESIGN={factor [(n)]  }[BY factor[(n)]] [WITHIN factor[(n)]][WITHIN...]
          {[POOL(varlist)}

          [+ {factor [(n)] }...]
             {POOL(varlist)}
   
          [[= n] {AGAINST} {WITHIN  }
                 {VS     } {RESIDUAL}
                           {WR      }
                           {n       }

          [{factor [(n)] } ... ] 
           {POOL(varlist)}  

          [MWITHIN factor(n)]
          [MUPLUS]
          [CONSTANT [=n] ]

* WSDESIGN uses the same specification as DESIGN, with only within-subjects factors.

† DEVIATION is the default for between-subjects factors while POLYNOMIAL is the default for within-
subjects factors.

** Default if subcommand or keyword is omitted.

Example 1:
* Analysis of Variance 

MANOVA RESULT BY TREATMNT(1,4) GROUP(1,2).
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Example 2: 
* Analysis of Covariance 

MANOVA RESULT BY TREATMNT(1,4) GROUP(1,2) WITH RAINFALL.

Example 3: 
* Repeated Measures Analysis 

MANOVA SCORE1 TO SCORE4 BY CLASS(1,2)
/WSFACTORS=MONTH(4).

Example 4: 
* Parallelism Test with Crossed Factors 

MANOVA YIELD BY PLOT(1,4) TYPEFERT(1,3) WITH FERT
/ANALYSIS YIELD
/DESIGN FERT, PLOT, TYPEFERT, PLOT BY TYPEFERT,
FERT BY PLOT + FERT BY TYPEFERT
+ FERT BY PLOT BY TYPEFERT.

Overview 

MANOVA (multivariate analysis of variance) is a generalized procedure for analysis of vari-
ance and covariance. MANOVA is a powerful analysis-of-variance procedure and can be used
for both univariate and multivariate designs. MANOVA allows you to perform the following
tasks:

• Specify nesting of effects. 

• Specify individual error terms for effects in mixed-model analyses. 
• Estimate covariate-by-factor interactions to test the assumption of homogeneity of

regressions. 

• Obtain parameter estimates for a variety of contrast types, including irregularly spaced
polynomial contrasts with multiple factors. 

• Test user-specified special contrasts with multiple factors. 

• Partition effects in models. 
• Pool effects in models.

MANOVA and General Linear Model (GLM)

MANOVA is available only in syntax. GLM (general linear model), the other generalized proce-
dure for analysis of variance and covariance in SPSS, is available both in syntax and via the
dialog boxes. The major distinction between GLM and MANOVA in terms of statistical design
and functionality is that GLM uses a non-full-rank, or overparameterized, indicator variable
approach to parameterization of linear models, instead of the full-rank reparameterization
approach used in MANOVA. The generalized inverse approach and the aliasing of redundant
parameters to zero employed by GLM allow greater flexibility in handling a variety of data sit-
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uations, particularly those involving empty cells. For features provided by GLM but
unavailable in MANOVA, refer to “General Linear Model (GLM) and MANOVA” on p. 27. 

To simplify the presentation, reference material on MANOVA is divided into three sections:
univariate designs with one dependent variable; multivariate designs with several interrelated
dependent variables; and repeated measures designs in which the dependent variables repre-
sent the same types of measurements taken at more than one time.

The full syntax diagram for MANOVA is presented here. The MANOVA sections that fol-
low include partial syntax diagrams showing the subcommands and specifications discussed
in that section. Individually, those diagrams are incomplete. Subcommands listed for
univariate designs are available for any analysis, and subcommands listed for multivariate
designs can be used in any multivariate analysis, including repeated measures.

MANOVA was designed and programmed by Philip Burns of Northwestern University. 



100

 

MANOVA: Univariate 

MANOVA dependent var [BY factor list (min,max)][factor list...] 
                     [WITH covariate list] 
 [/ERROR={WITHIN           } ]
         {RESIDUAL         }
         {WITHIN + RESIDUAL}
         {n                }
 [/CONTRAST (factor name)={DEVIATION** [(refcat)]    }]
                         {POLYNOMIAL  [({1,2,3...})]} 

                          {              {metric  }  }
                          {SIMPLE [(refcat)]         }
                          {DIFFERENCE                }
                          {HELMERT                   }
                          {REPEATED                  }
                          {SPECIAL (matrix)          }
[/PARTITION (factor name)[=({1,1...  })]] 

                             {n1,n2...}
[/METHOD=[{UNIQUE**  }]  [{CONSTANT**}] [{QR**    }]]

           {SEQUENTIAL}    {NOCONSTANT}   {CHOLESKY}
 [/{PRINT  }= [CELLINFO [([MEANS] [SSCP] [COV] [COR] [ALL])]]    
   {NOPRINT}  [HOMOGENEITY [([ALL] [BARTLETT] [COCHRAN])]] 
              [DESIGN [([OVERALL] [ONEWAY] [DECOMP] [BIAS] [SOLUTION]
                       [REDUNDANCY] [COLLINEARITY])]]
              [PARAMETERS [([ESTIM][ORTHO][COR][NEGSUM][EFSIZE][OPTIMAL][ALL])]]
              [SIGNIF[(SINGLEDF)]]
              [ERROR[(STDDEV)]]                                            ]
 [/OMEANS =[VARIABLES(varlist)] [TABLES ({factor name     }] ]
                                         {factor BY factor}
                                         {CONSTANT        }
 [/PMEANS =[TABLES ({factor name     })] [PLOT]] ]
                    {factor BY factor}
                    {CONSTANT        }
 [/RESIDUALS=[CASEWISE] [PLOT] ]
[/POWER=[T({.05**})] [F({.05**})] [{APPROXIMATE}]] 

            {a    }      {a    }    {EXACT      }
[/CINTERVAL=[{INDIVIDUAL}][({.95}) ]] [UNIVARIATE ({SCHEFFE})] 

              {JOINT     }   {  a}                  {BONFER }
[/PLOT=[BOXPLOTS] [CELLPLOTS] [NORMAL]  [ALL] ] 
[/MISSING=[LISTWISE**] [{EXCLUDE**}] ]

                         {INCLUDE  } 
 [/MATRIX=[IN({file})]  [OUT({file})]]
              {[*] }         {[*] }
 [/ANALYSIS=dependent var [WITH covariate list]]
 [/DESIGN={factor [(n)]  }[BY factor[(n)]] [WITHIN factor[(n)]][WITHIN...]
          {[POOL(varlist)}
          [+ {factor [(n)] }...]
             {POOL(varlist)}
          [[= n] {AGAINST} {WITHIN  }
                 {VS     } {RESIDUAL}
                           {WR      }
                           {n       }
          [{factor [(n)] } ... ] 
           {POOL(varlist)}  
          [MUPLUS]
          [MWITHIN factor(n)]
          [CONSTANT [=n] ]

** Default if subcommand or keyword is omitted.

Example: 
MANOVA YIELD BY SEED(1,4) FERT(1,3) 
  /DESIGN.
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Overview 

This section describes the use of MANOVA for univariate analyses. However, the subcom-
mands described here can be used in any type of analysis with MANOVA. For additional sub-
commands used in those types of analysis, see MANOVA: Multivariate and MANOVA:
Repeated Measures. For basic specification, syntax rules, and limitations of the MANOVA
procedures, see MANOVA: Overview.

Options

Design Specification. You can specify which terms to include in the design on the DESIGN sub-
command. This allows you to estimate a model other than the default full factorial model,
incorporate factor-by-covariate interactions, indicate nesting of effects, and indicate specific
error terms for each effect in mixed models. You can specify a different continuous variable
as a dependent variable or work with a subset of the continuous variables with the ANALYSIS
subcommand.

Contrast Types. You can specify contrasts other than the default deviation contrasts on the
CONTRAST subcommand. You can also subdivide the degrees of freedom associated with a
factor using the PARTITION subcommand and test the significance of a specific contrast or
group of contrasts.

Optional Output. You can choose from a wide variety of optional output on the PRINT subcom-
mand or suppress output using the NOPRINT subcommand. Output appropriate to univariate
designs includes cell means, design or other matrices, parameter estimates, and tests for ho-
mogeneity of variance across cells. Using the OMEANS, PMEANS, RESIDUAL, and PLOT sub-
commands, you can also request tables of observed and/or predicted means, casewise values
and residuals for your model, and various plots useful in checking assumptions. In addition,
you can request observed power values based on fixed-effect assumptions using the POWER
subcommand and request simultaneous confidence intervals for each parameter estimate and
regression coefficient using the CINTERVAL subcommand. 

Matrix Materials. You can write matrices of intermediate results to a matrix data file, and you
can read such matrices in performing further analyses using the MATRIX subcommand.

Basic Specification 

• The basic specification is a variable list identifying the dependent variable, the factors (if
any), and the covariates (if any). 

• By default, MANOVA uses a full factorial model, which includes all main effects and all
possible interactions among factors. Estimation is performed using the cell-means model
and UNIQUE (regression-type) sums of squares, adjusting each effect for all other effects
in the model. Parameters are estimated using DEVIATION contrasts to determine if their
categories differ significantly from the mean.
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Subcommand Order 

• The variable list must be specified first. 

• Subcommands applicable to a specific design must be specified before that DESIGN sub-
command. Otherwise, subcommands can be used in any order. 

Syntax Rules 

• For many analyses, the MANOVA variable list and the DESIGN subcommand are the only
specifications needed. If a full factorial design is desired, DESIGN can be omitted. 

• All other subcommands apply only to designs that follow. If you do not enter a DESIGN sub-
command or if the last subcommand is not DESIGN, MANOVA will use a full factorial model. 

• Unless replaced, MANOVA subcommands other than DESIGN remain in effect for all
subsequent models. 

• MISSING can be specified only once. 

• The following words are reserved as keywords or internal commands in the MANOVA
procedure: AGAINST, CONSPLUS, CONSTANT, CONTIN, MUPLUS, MWITHIN, POOL, R,
RESIDUAL, RW, VERSUS, VS, W, WITHIN, and WR. Variable names that duplicate these
words should be changed before you invoke MANOVA.

• If you enter one of the multivariate specifications in a univariate analysis, MANOVA will
ignore it.

Limitations 

• Maximum 20 factors.

• Maximum 200 dependent variables.

• Memory requirements depend primarily on the number of cells in the design. For the
default full factorial model, this equals the product of the number of levels or categories
in each factor. 

Example 

MANOVA YIELD BY SEED(1,4) FERT(1,3) WITH RAINFALL
  /PRINT=CELLINFO(MEANS) PARAMETERS(ESTIM)
  /DESIGN.

• YIELD is the dependent variable; SEED (with values 1, 2, 3, and 4) and FERT (with values
1, 2, and 3) are factors; RAINFALL is a covariate. 

• The PRINT subcommand requests the means of the dependent variable for each cell and
the default deviation parameter estimates.

• The DESIGN subcommand requests the default design, a full factorial model. This sub-
command could have been omitted or could have been specified in full as: 

/DESIGN = SEED, FERT, SEED BY FERT.
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MANOVA Variable List 

The variable list specifies all variables that will be used in any subsequent analyses.
• The dependent variable must be the first specification on MANOVA. 

• By default, MANOVA treats a list of dependent variables as jointly dependent, implying a
multivariate design. However, you can change the role of a variable or its inclusion status
in the analysis on the ANALYSIS subcommand.

• The names of the factors follow the dependent variable. Use the keyword BY to separate
the factors from the dependent variable. 

• Factors must have adjacent integer values, and you must supply the minimum and maxi-
mum values in parentheses after the factor name(s). 

• If several factors have the same value range, you can specify a list of factors followed by
a single value range in parentheses. 

• Certain one-cell designs, such as univariate and multivariate regression analysis, canoni-
cal correlation, and one-sample Hotelling’s , do not require a factor specification. To
perform these analyses, omit keyword BY and the factor list. 

• Enter the covariates, if any, following the factors and their ranges. Use keyword WITH to
separate covariates from factors (if any) and the dependent variable. 

Example
MANOVA DEPENDNT BY FACTOR1 (1,3) FACTOR2, FACTOR3 (1,2).

• In this example, three factors are specified. 

• FACTOR1 has values 1, 2, and 3, while FACTOR2 and FACTOR3 have values 1 and 2.

• A default full factorial model is used for the analysis.

Example
MANOVA Y BY A(1,3) WITH X
  /DESIGN.

• In this example, the A effect is tested after adjusting for the effect of the covariate X. It is
a test of equality of adjusted A means. 

• The test of the covariate X is adjusted for A. It is a test of the pooled within-groups regression
of Y on X.

ERROR Subcommand 

ERROR allows you to specify or change the error term used to test all effects for which you
do not explicitly specify an error term on the DESIGN subcommand. ERROR affects all terms
in all subsequent designs, except terms for which you explicitly provide an error term.

WITHIN Terms in the model are tested against the within-cell sum of squares.
This specification can be abbreviated to W. This is the default unless
there is no variance within cells or unless a continuous variable is
named on the DESIGN subcommand.

T2
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RESIDUAL Terms in the model are tested against the residual sum of squares.
This specification can be abbreviated to R. This includes all terms not
named on the DESIGN subcommand.

WITHIN+RESIDUAL Terms are tested against the pooled within-cells and residual sum of
squares. This specification can be abbreviated to WR or RW. This is
the default for designs in which a continuous variable appears on the
DESIGN subcommand.

error number Terms are tested against a numbered error term. The error term must
be defined on each DESIGN subcommand (for a discussion of error
terms, see the DESIGN subcommand on p. 119). 

• If you specify ERROR=WITHIN+RESIDUAL and one of the components does not exist,
MANOVA uses the other component alone. 

• If you specify your own error term by number and a design does not have an error term
with the specified number, MANOVA does not carry out significance tests. It will, howev-
er, display hypothesis sums of squares and, if requested, parameter estimates.

Example
MANOVA DEP BY A(1,2) B(1,4)
  /ERROR = 1
  /DESIGN = A, B, A BY B = 1 VS WITHIN
  /DESIGN = A, B.

• ERROR defines error term 1 as the default error term. 

• In the first design, A by B is defined as error term 1 and is therefore used to test the A and
B effects. The A by B effect itself is explicitly tested against the within-cells error. 

• In the second design, no term is defined as error term 1, so no significance tests are carried
out. Hypothesis sums of squares are displayed for A and B.

CONTRAST Subcommand 

CONTRAST specifies the type of contrast desired among the levels of a factor. For a factor
with k levels or values, the contrast type determines the meaning of its  degrees of free-
dom. If the subcommand is omitted or is specified with no keyword, the default is DEVIATION
for between-subjects factors.

• Specify the factor name in parentheses following the subcommand CONTRAST. 

• You can specify only one factor per CONTRAST subcommand, but you can enter multiple
CONTRAST subcommands. 

• After closing the parentheses, enter an equals sign followed by one of the contrast
keywords. 

• To obtain F tests for individual degrees of freedom for the specified contrast, enter the
factor name followed by a number in parentheses on the DESIGN subcommand. The num-
ber refers to a partition of the factor’s degrees of freedom. If you do not use the PARTI-
TION subcommand, each degree of freedom is a distinct partition. 

k 1–
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The following contrast types are available:

DEVIATION Deviations from the grand mean. This is the default for between-subjects
factors. Each level of the factor except one is compared to the grand mean.
One category (by default the last) must be omitted so that the effects will be
independent of one another. To omit a category other than the last, specify
the number of the omitted category (which is not necessarily the same as its
value) in parentheses after keyword DEVIATION. For example,

MANOVA A BY B(2,4)
  /CONTRAST(B)=DEVIATION(1).

The specified contrast omits the first category, in which B has the value 2.
Deviation contrasts are not orthogonal.

POLYNOMIAL Polynomial contrasts. This is the default for within-subjects factors. The
first degree of freedom contains the linear effect across the levels of the
factor, the second contains the quadratic effect, and so on. In a balanced
design, polynomial contrasts are orthogonal. By default, the levels are as-
sumed to be equally spaced; you can specify unequal spacing by entering
a metric consisting of one integer for each level of the factor in parentheses
after keyword POLYNOMIAL. For example, 

MANOVA RESPONSE BY STIMULUS (4,6)
  /CONTRAST(STIMULUS) = POLYNOMIAL(1,2,4). 

The specified contrast indicates that the three levels of STIMULUS are actu-
ally in the proportion 1:2:4. The default metric is always (1,2,...,k), where k
levels are involved. Only the relative differences between the terms of the
metric matter (1,2,4) is the same metric as (2,3,5) or (20,30,50) because, in
each instance, the difference between the second and third numbers is twice
the difference between the first and second.

DIFFERENCE Difference or reverse Helmert contrasts. Each level of the factor except the
first is compared to the mean of the previous levels. In a balanced design, dif-
ference contrasts are orthogonal.

HELMERT Helmert contrasts. Each level of the factor except the last is compared to
the mean of subsequent levels. In a balanced design, Helmert contrasts are
orthogonal.

SIMPLE Each level of the factor except the last is compared to the last level. To use
a category other than the last as the omitted reference category, specify its
number (which is not necessarily the same as its value) in parentheses fol-
lowing keyword SIMPLE. For example,

MANOVA A BY B(2,4)
   /CONTRAST(B)=SIMPLE(1).

The specified contrast compares the other levels to the first level of B, in
which B has the value 2. Simple contrasts are not orthogonal.
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REPEATED Comparison of adjacent levels. Each level of the factor except the first is
compared to the previous level. Repeated contrasts are not orthogonal.

SPECIAL A user-defined contrast. After this keyword, enter a square matrix in paren-
theses with as many rows and columns as there are levels in the factor. The
first row represents the mean effect of the factor and is generally a vector of
1’s. It represents a set of weights indicating how to collapse over the catego-
ries of this factor in estimating parameters for other factors. The other rows
of the contrast matrix contain the special contrasts indicating the desired
comparisons between levels of the factor. If the special contrasts are linear
combinations of each other, MANOVA reports the linear dependency and
stops processing. 

Orthogonal contrasts are particularly useful. In a balanced design, contrasts are orthogonal if
the sum of the coefficients in each contrast row is 0 and if, for any pair of contrast rows, the
products of corresponding coefficients sum to 0. DIFFERENCE, HELMERT, and POLYNOMIAL
contrasts always meet these criteria in balanced designs. For illustration of contrast types, see
Appendix A. 

Example
MANOVA DEP BY FAC(1,5)
  /CONTRAST(FAC)=DIFFERENCE
  /DESIGN=FAC(1) FAC(2) FAC(3) FAC(4).

• The factor FAC has five categories and therefore four degrees of freedom. 

• CONTRAST requests DIFFERENCE contrasts, which compare each level (except the first)
with the mean of the previous levels. 

• Each of the four degrees of freedom is tested individually on the DESIGN subcommand. 

PARTITION Subcommand 

PARTITION subdivides the degrees of freedom associated with a factor. This permits you to
test the significance of the effect of a specific contrast or group of contrasts of the factor
instead of the overall effect of all contrasts of the factor. The default is a single degree of
freedom for each partition.

• Specify the factor name in parentheses following the PARTITION subcommand. 

• Specify an integer list in parentheses after the optional equals sign to indicate the degrees
of freedom for each partition. 

• Each value in the partition list must be a positive integer, and the sum of the values cannot
exceed the degrees of freedom for the factor. 

• The degrees of freedom available for a factor are one less than the number of levels of the
factor. 

• The meaning of each degree of freedom depends upon the contrast type for the factor. For
example, with deviation contrasts (the default for between-subjects factors), each degree
of freedom represents the deviation of the dependent variable in one level of the factor
from its grand mean over all levels. With polynomial contrasts, the degrees of freedom
represent the linear effect, the quadratic effect, and so on. 
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• If your list does not account for all the degrees of freedom, MANOVA adds one final
partition containing the remaining degrees of freedom. 

• You can use a repetition factor of the form n* to specify a series of partitions with the
same number of degrees of freedom. 

• To specify a model that tests only the effect of a specific partition of a factor in your de-
sign, include the number of the partition in parentheses on the DESIGN subcommand (see
example below). 

• If you want the default single degree-of-freedom partition, you can omit the PARTITION
subcommand and simply enter the appropriate term on the DESIGN subcommand.

Example
MANOVA OUTCOME BY TREATMNT(1,12)
  /PARTITION(TREATMNT) = (3*2,4) 
  /DESIGN TREATMNT(2).

• The factor TREATMNT has 12 categories, hence 11 degrees of freedom. 

• PARTITION divides the effect of TREATMNT into four partitions, containing respectively
two, two, two, and four degrees of freedom. A fifth partition is formed to contain the re-
maining one degree of freedom. 

• DESIGN specifies a model in which only the second partition of TREATMNT is tested. This
partition contains the third and fourth degrees of freedom. 

• Since the default contrast type for between-subjects factors is DEVIATION, this second par-
tition represents the deviation of the third and fourth levels of TREATMNT from the grand
mean.

METHOD Subcommand 

METHOD controls the computational aspects of the MANOVA analysis. You can specify one
of two different methods for partitioning the sums of squares. The default is UNIQUE. 

UNIQUE Regression approach. Each term is corrected for every other term in the
model. With this approach, sums of squares for various components of the
model do not add up to the total sum of squares unless the design is balanced.
This is the default if the METHOD subcommand is omitted or if neither of the
two keywords is specified.

SEQUENTIAL Hierarchical decomposition of the sums of squares. Each term is adjusted
only for the terms that precede it on the DESIGN subcommand. This is an or-
thogonal decomposition, and the sums of squares in the model add up to the
total sum of squares. 

You can control how parameters are to be estimated by specifying one of the following two
keywords available on MANOVA. The default is QR.

QR Use modified Givens rotations. QR bypasses the normal equations and the
inaccuracies that can result from creating the cross-products matrix, and
it generally results in extremely accurate parameter estimates. This is the
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default if the METHOD subcommand is omitted or if neither of the two
keywords is specified.

CHOLESKY Use Cholesky decomposition of the cross-products matrix. Useful for large
data sets with covariates entered on the DESIGN subcommand.

You can also control whether a constant term is included in all models. Two keywords are
available on METHOD. The default is CONSTANT.

CONSTANT All models include a constant (grand mean) term, even if none is explicitly
specified on the DESIGN subcommand. This is the default if neither of the
two keywords is specified. 

NOCONSTANT Exclude constant terms from models that do not include keyword
CONSTANT on the DESIGN subcommand. 

Example
MANOVA DEP BY A B C (1,4)
  /METHOD=NOCONSTANT 
  /DESIGN=A, B, C
  /METHOD=CONSTANT SEQUENTIAL
  /DESIGN.

• For the first design, a main effects model, the METHOD subcommand requests the model
to be fitted with no constant. 

• The second design requests a full factorial model to be fitted with a constant and with a
sequential decomposition of sums of squares. 

PRINT and NOPRINT Subcommands 

PRINT and NOPRINT control the display of optional output. 

• Specifications on PRINT remain in effect for all subsequent designs. 

• Some PRINT output, such as CELLINFO, applies to the entire MANOVA procedure and is
displayed only once. 

• You can turn off optional output that you have requested on PRINT by entering a NOPRINT
subcommand with the specifications originally used on the PRINT subcommand. 

• Additional output can be obtained on the PCOMPS, DISCRIM, OMEANS, PMEANS, PLOT,
and RESIDUALS subcommands.

• Some optional output greatly increases the processing time. Request only the output you
want to see.

The following specifications are appropriate for univariate MANOVA analyses. For infor-
mation on PRINT specifications appropriate for other MANOVA models, see MANOVA:
Multivariate and MANOVA: Repeated Measures.

CELLINFO Basic information about each cell in the design. 

PARAMETERS Parameter estimates. 

HOMOGENEITY Tests of homogeneity of variance. 
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DESIGN Design information. 

ERROR Error standard deviations. 

CELLINFO Keyword

You can request any of the following cell information by specifying the appropriate key-
word(s) in parentheses after CELLINFO. The default is MEANS. 

MEANS Cell means, standard deviations, and counts for the dependent variable and cova-
riates. Confidence intervals for the cell means are displayed if you have set width
wide. This is the default when CELLINFO is requested with no further specification.

SSCP Within-cell sum-of-squares and cross-products matrices for the dependent
variable and covariates. 

COV Within-cell variance-covariance matrices for the dependent variable and covariates. 

COR Within-cell correlation matrices, with standard deviations on the diagonal, for the
dependent variable and covariates. 

ALL MEANS, SSCP, COV, COR. 

• Output from CELLINFO is displayed once before the analysis of any particular design.
Specify CELLINFO only once.

• When you specify SSCP, COV, or COR, the cells are numbered for identification, beginning
with cell 1. 

• The levels vary most rapidly for the factor named last on the MANOVA variables specification. 

• Empty cells are neither displayed nor numbered. 

• A table showing the levels of each factor corresponding to each cell number is displayed
at the beginning of MANOVA output.

Example
MANOVA DEP BY A(1,4) B(1,2) WITH COV
  /PRINT=CELLINFO(MEANS COV)
  /DESIGN.

• For each combination of levels of A and B, MANOVA displays separately the means and
standard deviations of DEP and COV. Beginning with cell 1, it will then display the vari-
ance-covariance matrix of DEP and COV within each non-empty cell. 

• A table of cell numbers will be displayed to show the factor levels corresponding to each
cell. 

• Keyword COV, as a parameter of CELLINFO, is not confused with variable COV.

PARAMETERS Keyword

Keyword PARAMETERS displays information relating to the estimated size of the effects in
the model. You can specify any of the following keywords in parentheses on PARAMETERS.
The default is ESTIM.
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ESTIM The estimated parameters themselves, along with their standard errors, t tests,
and confidence intervals. Only nonredundant parameters are displayed. This is
the default if PARAMETERS is requested without further specification.

NEGSUM The negative of the sum of parameters for each effect. For DEVIATION main
effects, this equals the parameter for the omitted (redundant) contrast.
NEGSUM is displayed along with the parameter estimates.

ORTHO The orthogonal estimates of parameters used to produce the sums of squares. 

COR Covariance factors and correlations among the parameter estimates. 

EFSIZE The effect size values. 

OPTIMAL Optimal Scheffé contrast coefficients. 

ALL ESTIM, NEGSUM, ORTHO, COR, EFSIZE, and OPTIMAL. 

SIGNIF Keyword

SIGNIF requests special significance tests, most of which apply to multivariate designs (see
MANOVA: Multivariate). The following specification is useful in univariate applications of
MANOVA:

SINGLEDF Significance tests for each single degree of freedom making up each effect
for analysis-of-variance tables. 

• When nonorthogonal contrasts are requested or when the design is unbalanced, the
SINGLEDF effects will differ from single degree-of-freedom partitions. SINGLEDEF
effects are orthogonal within an effect; single degree-of-freedom partitions are not. 

Example
MANOVA DEP BY FAC(1,5)
  /CONTRAST(FAC)=POLY
  /PRINT=SIGNIF(SINGLEDF)
  /DESIGN.

• POLYNOMIAL contrasts are applied to FAC, testing the linear, quadratic, cubic, and quartic
components of its five levels. POLYNOMIAL contrasts are orthogonal in balanced designs. 

• The SINGLEDF specification on SIGNIF requests significance tests for each of these four
components. 

HOMOGENEITY Keyword

HOMOGENEITY requests tests for the homogeneity of variance of the dependent variable
across the cells of the design. You can specify one or more of the following specifications in
parentheses. If HOMOGENEITY is requested without further specification, the default is ALL.

BARTLETT Bartlett-Box F test. 

COCHRAN Cochran’s C.

ALL Both BARTLETT and COCHRAN. This is the default.
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DESIGN Keyword

You can request the following by entering one or more of the specifications in parentheses
following keyword DESIGN. If DESIGN is requested without further specification, the default
is OVERALL.

 The DECOMP and BIAS matrices can provide valuable information on the confounding
of the effects and the estimability of the chosen contrasts. If two effects are confounded, the
entry corresponding to them in the BIAS matrix will be non-zero; if they are orthogonal, the
entry will be zero. This is particularly useful in designs with unpatterned empty cells. For
further discussion of the matrices, see Bock (1985).

OVERALL The overall reduced-model design matrix (not the contrast matrix). This is
the default.

ONEWAY The one-way basis matrix (not the contrast matrix) for each factor. 

DECOMP The upper triangular QR/CHOLESKY decomposition of the design. 

BIAS Contamination coefficients displaying the bias present in the design. 

SOLUTION Coefficients of the linear combinations of the cell means used in significance
testing. 

REDUNDANCY Exact linear combinations of parameters that form a redundancy. This key-
word displays a table only if QR (the default) is the estimation method.

COLLINEARITY Collinearity diagnostics for design matrices. These diagnostics include the
singular values of the normalized design matrix (which are the same as those
of the normalized decomposition matrix), condition indexes corresponding to
each singular value, and the proportion of variance of the corresponding pa-
rameter accounted for by each principal component. For greatest accuracy, use
the QR method of estimation whenever you request collinearity diagnostics.

ALL All available options. 

ERROR Keyword

Generally, keyword ERROR on PRINT produces error matrices. In univariate analyses, the
only valid specification for ERROR is STDDEV, which is the default if ERROR is specified by
itself.

STDDEV The error standard deviation. Normally, this is the within-cells standard deviation
of the dependent variable. If you specify multiple error terms on DESIGN, this spec-
ification will display the standard deviation for each. 

OMEANS Subcommand 

OMEANS (observed means) displays tables of the means of continuous variables for levels or
combinations of levels of the factors. 
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• Use keywords VARIABLES and TABLES to indicate which observed means you want to
display. 

• With no specifications, the OMEANS subcommand is equivalent to requesting CELLINFO
(MEANS)on PRINT. 

• OMEANS displays confidence intervals for the cell means if you have set width to 132. 

• Output from OMEANS is displayed once before the analysis of any particular design. This
subcommand should be specified only once.

VARIABLES Continuous variables for which you want means. Specify the variables in
parentheses after the keyword VARIABLES. You can request means for the
dependent variable or any covariates. If you omit the VARIABLES keyword,
observed means are displayed for the dependent variable and all covari-
ates. If you enter the keyword VARIABLES, you must also enter the key-
word TABLES, discussed below.

TABLES Factors for which you want the observed means displayed. List in parenthe-
ses the factors, or combinations of factors, separated with BY. Observed
means are displayed for each level, or combination of levels, of the factors
named (see example below). Both weighted means and unweighted means
(where all cells are weighted equally, regardless of the number of cases they
contain) are displayed. If you enter the keyword CONSTANT, the grand mean
is displayed. 

Example
MANOVA DEP BY A(1,3) B(1,2)
  /OMEANS=TABLES(A,B)
  /DESIGN.

• Because there is no VARIABLES specification on the OMEANS subcommand, observed
means are displayed for all continuous variables. DEP is the only dependent variable here,
and there are no covariates. 

• The TABLES specification on the OMEANS subcommand requests tables of observed
means for each of the three categories of A (collapsing over B) and for both categories of
B (collapsing over A). 

• MANOVA displays both weighted means, in which all cases count equally, and unweighted
means, in which all cells count equally.

PMEANS Subcommand 

PMEANS (predicted means) displays a table of the predicted cell means of the dependent
variable, both adjusted for the effect of covariates in the cell and unadjusted for covariates.
For comparison, it also displays the observed cell means. 

• Output from PMEANS can be computationally expensive. 

• PMEANS without any additional specifications displays a table showing for each cell the
observed mean of the dependent variable, the predicted mean adjusted for the effect of
covariates in that cell (ADJ. MEAN), the predicted mean unadjusted for covariates (EST.
MEAN), and the raw and standardized residuals from the estimated means. 
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• Cells are numbered in output from PMEANS so that the levels vary most rapidly on the
factor named last in the MANOVA variables specification. A table showing the levels of
each factor corresponding to each cell number is displayed at the beginning of the
MANOVA output. 

• Predicted means are suppressed for any design in which the MUPLUS keyword appears. 

• Covariates are not predicted. 
• In designs with covariates and multiple error terms, use the ERROR subcommand to

designate which error term’s regression coefficients are to be used in calculating the
standardized residuals.

For univariate analysis, the following keywords are available on the PMEANS subcommand:

TABLES Additional tables showing adjusted predicted means for specified factors or
combinations of factors. Enter the names of factors or combinations of fac-
tors in parentheses after this keyword. For each factor or combination,
MANOVA displays the predicted means (adjusted for covariates) collapsed
over all other factors.

PLOT A plot of the predicted means for each cell. 

Example
MANOVA DEP BY A(1,4) B(1,3)
  /PMEANS TABLES(A, B, A BY B)
  /DESIGN = A, B.

• PMEANS displays the default table of observed and predicted means for DEP and raw and
standardized residuals in each of the 12 cells in the model. 

• The TABLES specification on PMEANS displays tables of predicted means for A (collapsing
over B), for B (collapsing over A), and all combinations of A and B. 

• Because A and B are the only factors in the model, the means for A by B in the TABLES
specification come from every cell in the model. They are identical to the adjusted pre-
dicted means in the default PMEANS table, which always includes all non-empty cells. 

• Predicted means for A by B can be requested in the TABLES specification, even though the
A by B effect is not in the design.

RESIDUALS Subcommand 

Use RESIDUALS to display and plot casewise values and residuals for your models. 

• Use the ERROR subcommand to specify an error term other than the default to be used to
standardize the residuals. 

• If a designated error term does not exist for a given design, no predicted values or residuals
are calculated. 

• If you specify RESIDUALS without any keyword, CASEWISE output is displayed.

The following keywords are available:

CASEWISE A case-by-case listing of the observed, predicted, residual, and standardized
residual values for each dependent variable. 
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PLOT A plot of observed values, predicted values, and case numbers versus the
standardized residuals, plus normal and detrended normal probability plots
for the standardized residuals (five plots in all). 

POWER Subcommand

POWER requests observed power values based on fixed-effect assumptions for all univariate
and multivariate F tests and t tests. Both approximate and exact power values can be
computed, although exact multivariate power is displayed only when there is one hypothesis
degree of freedom. If POWER is specified by itself, with no keywords, MANOVA calculates
the approximate observed power values of all F tests at 0.05 significance level. 

The following keywords are available on the POWER subcommand:

APPROXIMATE Approximate power values. This is the default if POWER is specified without
any keyword. Approximate power values for univariate tests are derived
from an Edgeworth-type normal approximation to the noncentral beta distri-
bution. Approximate values are normally accurate to three decimal places
and are much cheaper to compute than exact values.

EXACT Exact power values. Exact power values for univariate tests are computed
from the noncentral incomplete beta distribution.

F(a) Alpha level at which the power is to be calculated for F tests. The default is
0.05. To change the default, specify a decimal number between 0 and 1 in
parentheses after F. The numbers 0 and 1 themselves are not allowed. F test
at 0.05 significance level is the default when POWER is omitted or specified
without any keyword.

T(a) Alpha level at which the power is to be calculated for t tests. The default is
0.05. To change the default, specify a decimal number between 0 and 1 in
parentheses after t. The numbers 0 and 1 themselves are not allowed.

• For univariate F tests and t tests, MANOVA computes a measure of the effect size based on
partial :

where ssh is hypothesis sum of squares and sse is error sum of squares. The measure is an
overestimate of the actual effect size. However, it is consistent and is applicable to all F
tests and t tests. For a discussion of effect size measures, see Cohen (1977) or Hays (1981).

CINTERVAL Subcommand

CINTERVAL requests simultaneous confidence intervals for each parameter estimate and
regression coefficient. MANOVA provides either individual or joint confidence intervals at
any desired confidence level. You can compute joint confidence intervals using either
Scheffé or Bonferroni intervals. Scheffé intervals are based on all possible contrasts, while
Bonferroni intervals are based on the number of contrasts actually made. For a large number
of contrasts, Bonferroni intervals will be larger than Scheffé intervals. Timm (1975) provides

η2

partialη2 ssh( ) ssh sse+( )⁄=
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a good discussion of which intervals are best for certain situations. Both Scheffé and Bonfer-
roni intervals are computed separately for each term in the design. You can request only one
type of confidence interval per design. 

The following keywords are available on the CINTERVAL subcommand. If the subcom-
mand is specified without any keyword, CINTERVAL automatically displays individual
univariate confidence intervals at the 0.95 level. 

INDIVIDUAL(a) Individual confidence intervals. Specify the desired confidence level
in parentheses following the keyword. The desired confidence level
can be any decimal number between 0 and 1. When individual inter-
vals are requested, BONFER and SCHEFFE have no effect.

JOINT(a) Joint confidence intervals. Specify the desired confidence level in
parentheses after the keyword. The default is 0.95. The desired confi-
dence level can be any decimal number between 0 and 1.

UNIVARIATE(type) Univariate confidence interval. Specify either SCHEFFE for Scheffé
intervals or BONFER for Bonferroni intervals in parentheses after the
keyword. The default specification is SCHEFFE.

PLOT Subcommand 

MANOVA can display a variety of plots useful in checking the assumptions needed in the
analysis. Plots are produced only once in the MANOVA procedure, regardless of how many
DESIGN subcommands you enter. Use the following keywords on the PLOT subcommand to
request plots. If the PLOT subcommand is specified by itself, the default is BOXPLOT.

BOXPLOTS Boxplots. Plots are displayed for each continuous variable (dependent or co-
variate) named on the MANOVA variable list. Boxplots provide a simple
graphical means of comparing the cells in terms of mean location and spread.
The data must be stored in memory for these plots; if there is not enough
memory, boxplots are not produced and a warning message is issued. This is
the default if the PLOT subcommand is specified without a keyword.

CELLPLOTS Cell statistics, including a plot of cell means versus cell variances, a plot of
cell means versus cell standard deviations, and a histogram of cell means.
Plots are produced for each continuous variable (dependent or covariate)
named on the MANOVA variable list. The first two plots aid in detecting
heteroscedasticity (nonhomogeneous variances) and in determining an
appropriate data transformation if one is needed. The third plot gives distri-
butional information for the cell means.

NORMAL Normal and detrended normal plots. Plots are produced for each continu-
ous variable (dependent or covariate) named on the MANOVA variable list.
MANOVA ranks the scores and then plots the ranks against the expected
normal deviate, or detrended expected normal deviate, for that rank. These
plots aid in detecting non-normality and outlying observations. All data
must be held in memory to compute ranks. If not enough memory is avail-
able, MANOVA displays a warning and skips the plots.
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• ZCORR, an additional plot available on the PLOT subcommand, is described in
MANOVA: Multivariate. 

• You can request other plots on PMEANS and RESIDUALS (see respective subcommands).

MISSING Subcommand 

By default, cases with missing values for any of the variables on the MANOVA variable list
are excluded from the analysis. The MISSING subcommand allows you to include cases with
user-missing values. If MISSING is not specified, the defaults are LISTWISE and EXCLUDE.

• The same missing-value treatment is used to process all designs in a single execution of
MANOVA. 

• If you enter more than one MISSING subcommand, the last one entered will be in effect for
the entire procedure, including designs specified before the last MISSING subcommand. 

• Pairwise deletion of missing data is not available in MANOVA. 

• Keywords INCLUDE and EXCLUDE are mutually exclusive; either can be specified with
LISTWISE.

LISTWISE Cases with missing values for any variable named on the MANOVA variable list
are excluded from the analysis. This is always true in the MANOVA procedure.

EXCLUDE Exclude both user-missing and system-missing values. This is the default
when MISSING is not specified.

INCLUDE User-missing values are treated as valid. For factors, you must include the
missing-value codes within the range specified on the MANOVA variable list.
It may be necessary to recode these values so that they will be adjacent to the
other factor values. System-missing values cannot be included in the analysis.

MATRIX Subcommand

MATRIX reads and writes SPSS matrix data files. It writes correlation matrices that can be
read by subsequent MANOVA procedures. 

• Either IN or OUT is required to specify the matrix file in parentheses. When both IN and OUT
are used on the same MANOVA procedure, they can be specified on separate MATRIX sub-
commands or on the same subcommand. 

• The matrix materials include the N, mean, and standard deviation. Documents from the
file that form the matrix are not included in the matrix data file.

• MATRIX=IN cannot be used in place of GET or DATA LIST to begin a new SPSS command
file. MATRIX is a subcommand on MANOVA, and MANOVA cannot run before a working
data file is defined. To begin a new command file and immediately read a matrix, first
GET the matrix file, and then specify IN(*) on MATRIX. 

• Records in the matrix data file read by MANOVA can be in any order, with the following
exceptions: the order of split-file groups cannot be violated, and all CORR vectors must
appear contiguously within each split-file group. 

• When MANOVA reads matrix materials, it ignores the record containing the total number
of cases. In addition, it skips unrecognized records. MANOVA does not issue a warning
when it skips records.
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The following two keywords are available on the MATRIX subcommand:

OUT Write an SPSS matrix data file. Specify either a file or an asterisk, and enclose the
specification in parentheses. If you specify a file, the file is stored on disk and can
be retrieved at any time. If you specify an asterisk (*) or leave the parentheses emp-
ty, the matrix file replaces the working data file but is not stored on disk unless you
use SAVE or XSAVE. 

IN Read an SPSS matrix data file. If the matrix file is not the current working data file,
specify a file in parentheses. If the matrix file is the current working data file, spec-
ify an asterisk (*) or leave the parentheses empty. 

Format of the SPSS Matrix Data File

The SPSS matrix data file includes two special variables created by SPSS: ROWTYPE_ and
VARNAME_. 

• Variable ROWTYPE_ is a short string variable having values N, MEAN, CORR (for Pearson
correlation coefficients), and STDDEV. 

• Variable VARNAME_ is a short string variable whose values are the names of the vari-
ables and covariates used to form the correlation matrix. When ROWTYPE_ is CORR,
VARNAME_ gives the variable associated with that row of the correlation matrix. 

• Between ROWTYPE_ and VARNAME_ are the factor variables (if any) defined in the BY
portion of the MANOVA variable list. (Factor variables receive the system-missing value
on vectors that represent pooled values.) 

• Remaining variables are the variables used to form the correlation matrix.

Split Files and Variable Order

• When split-file processing is in effect, the first variables in the matrix system file will be
the split variables, followed by ROWTYPE_, the factor variable(s), VARNAME_, and then
the variables used to form the correlation matrix. 

• A full set of matrix materials is written for each subgroup defined by the split variable(s). 

• A split variable cannot have the same variable name as any other variable written to the
matrix data file. 

• If a split file is in effect when a matrix is written, the same split file must be in effect when
that matrix is read into another procedure.

Additional Statistics

In addition to the CORR values, MANOVA always includes the following with the matrix materials: 

• The total weighted number of cases used to compute each correlation coefficient. 

• A vector of N’s for each cell in the data. 
• A vector of MEAN’s for each cell in the data. 
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• A vector of pooled standard deviations, STDDEV. This is the square root of the within-
cells mean square error for each variable.

Example
GET FILE IRIS.
MANOVA SEPALLEN SEPALWID PETALLEN PETALWID BY TYPE(1,3)
  /MATRIX=OUT(MANMTX).

• MANOVA reads data from the SPSS data file IRIS and writes one set of matrix materials to
the file MANMTX. 

• The working data file is still IRIS. Subsequent commands are executed on the file IRIS.

Example
GET FILE IRIS.
MANOVA SEPALLEN SEPALWID PETALLEN PETALWID BY TYPE(1,3)
  /MATRIX=OUT(*).
LIST.

• MANOVA writes the same matrix as in the example above. However, the matrix file replaces
the working data file. The LIST command is executed on the matrix file, not on the file IRIS.

Example
GET FILE=PRSNNL.
FREQUENCIES VARIABLE=AGE.
 
MANOVA SEPALLEN SEPALWID PETALLEN PETALWID BY TYPE(1,3)
  /MATRIX=IN(MANMTX).

• This example assumes that you want to perform a frequencies analysis on the file PRSNNL
and then use MANOVA to read a different file. The file you want to read is an existing SPSS
matrix data file. The external matrix file MANMTX is specified in parentheses after IN on
the MATRIX subcommand. 

• MANMTX does not replace PRSNNL as the working file.

Example
GET FILE=MANMTX.
MANOVA SEPALLEN SEPALWID PETALLEN PETALWID BY TYPE(1,3)
  /MATRIX=IN(*).

• This example assumes that you are starting a new session and want to read an existing
SPSS matrix data file. GET retrieves the matrix file MANMTX. 

• An asterisk is specified in parentheses after IN on the MATRIX subcommand to read the
working data file. You can also leave the parentheses empty to indicate the default. 

• If the GET command is omitted, SPSS issues an error message. 

• If you specify MANMTX in parentheses after IN, SPSS issues an error message.
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ANALYSIS Subcommand 

ANALYSIS allows you to work with a subset of the continuous variables (dependent variable
and covariates) you have named on the MANOVA variable list. In univariate analysis of vari-
ance, you can use ANALYSIS to allow factor-by-covariate interaction terms in your model
(see the DESIGN subcommand below). You can also use it to switch the roles of the depen-
dent variable and a covariate. 

• In general, ANALYSIS gives you complete control over which continuous variables are to
be dependent variables, which are to be covariates, and which are to be neither. 

• ANALYSIS specifications are like the MANOVA variables specification, except that factors
are not named. Enter the dependent variable and, if there are covariates, the keyword
WITH and the covariates. 

• Only variables listed as dependent variables or covariates on the MANOVA variable list can
be entered on the ANALYSIS subcommand. 

• In a univariate analysis of variance, the most important use of ANALYSIS is to omit cova-
riates altogether from the analysis list, thereby making them available for inclusion on
DESIGN (see example below and the DESIGN subcommand examples). 

• For more information on ANALYSIS, refer to MANOVA: Multivariate.

Example
MANOVA DEP BY FACTOR(1,3) WITH COV
  /ANALYSIS DEP
  /DESIGN FACTOR, COV, FACTOR BY COV.

• COV, a continuous variable, is included on the MANOVA variable list as a covariate. 

• COV is not mentioned on ANALYSIS, so it will not be included in the model as a dependent
variable or covariate. It can, therefore, be explicitly included on the DESIGN subcommand. 

• DESIGN includes the main effects of FACTOR and COV and the FACTOR by COV interaction.

DESIGN Subcommand 

DESIGN specifies the effects included in a specific model. It must be the last subcommand
entered for any model.

The cells in a design are defined by all of the possible combinations of levels of the fac-
tors in that design. The number of cells equals the product of the number of levels of all the
factors. A design is balanced if each cell contains the same number of cases. MANOVA can
analyze both balanced and unbalanced designs.

• Specify a list of terms to be included in the model, separated by spaces or commas. 

• The default design, if the DESIGN subcommand is omitted or is specified by itself, is a full
factorial model containing all main effects and all orders of factor-by-factor interaction. 

• If the last subcommand specified is not DESIGN, a default full factorial design is estimated. 

• To include a term for the main effect of a factor, enter the name of the factor on the
DESIGN subcommand. 

• To include a term for an interaction between factors, use the keyword BY to join the factors
involved in the interaction. 
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• Terms are entered into the model in the order in which you list them on DESIGN. If you
have specified SEQUENTIAL on the METHOD subcommand to partition the sums of
squares in a hierarchical fashion, this order may affect the significance tests. 

• You can specify other types of terms in the model, as described in the following sections.
• Multiple DESIGN subcommands are accepted. An analysis of one model is produced for

each DESIGN subcommand. 

Example
MANOVA Y BY A(1,2) B(1,2) C(1,3)
  /DESIGN
  /DESIGN A, B, C
  /DESIGN A, B, C, A BY B, A BY C.

• The first DESIGN produces the default full factorial design, with all main effects and
interactions for factors A, B, and C. 

• The second DESIGN produces an analysis with main effects only for A, B, and C. 
• The third DESIGN produces an analysis with main effects and the interactions between A

and the other two factors. The interaction between B and C is not in the design, nor is the
interaction between all three factors. 

Partitioned Effects: Number in Parentheses

You can specify a number in parentheses following a factor name on the DESIGN subcom-
mand to identify individual degrees of freedom or partitions of the degrees of freedom asso-
ciated with an effect. 

• If you specify PARTITION, the number refers to a partition. Partitions can include more
than one degree of freedom (see the PARTITION subcommand on p. 106). For example,
if the first partition of SEED includes two degrees of freedom, the term SEED(1) on a
DESIGN subcommand tests the two degrees of freedom. 

• If you do not use PARTITION, the number refers to a single degree of freedom associated
with the effect. 

• The number refers to an individual level for a factor if that factor follows the keyword
WITHIN or MWITHIN (see the sections on nested effects and pooled effects below). 

• A factor has one less degree of freedom than it has levels or values.

Example
MANOVA YIELD BY SEED(1,4) WITH RAINFALL
  /PARTITION(SEED)=(2,1)
  /DESIGN=SEED(1) SEED(2).

• Factor SEED is subdivided into two partitions, one containing the first two degrees of
freedom and the other the last degree of freedom.

• The two partitions of SEED are treated as independent effects.
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Nested Effects: WITHIN Keyword 

Use the WITHIN keyword (alias W) to nest the effects of one factor within those of another
factor or an interaction term. 

Example
MANOVA YIELD BY SEED(1,4) FERT(1,3) PLOT (1,4)
  /DESIGN = FERT WITHIN SEED BY PLOT.

• The three factors in this example are type of seed (SEED), type of fertilizer (FERT), and
location of plots (PLOT). 

• The DESIGN subcommand nests the effects of FERT within the interaction term of SEED
by PLOT. The levels of FERT are considered distinct for each combination of levels of
SEED and PLOT.

Simple Effects: WITHIN and MWITHIN Keywords

A factor can be nested within one specific level of another factor by indicating the level in
parentheses. This allows you to estimate simple effects or the effect of one factor within only
one level of another. Simple effects can be obtained for higher-order interactions as well.

Use WITHIN to request simple effects of between-subjects factors. 

Example
MANOVA YIELD BY SEED(2,4) FERT(1,3) PLOT (1,4)
  /DESIGN = FERT WITHIN SEED (1).

• This example requests the simple effect of FERT within the first level of SEED.

• The number (n) specified after a WITHIN factor refers to the level of that factor. It is the
ordinal position, which is not necessarily the value of that level. In this example, the first
level is associated with value 2. 

• The number does not refer to the number of partitioned effects (see “Partitioned Effects:
Number in Parentheses” on p. 120).

Example
MANOVA YIELD BY SEED(2,4) FERT(1,3) PLOT (3,5)
 /DESIGN = FERT WITHIN PLOT(1) WITHIN SEED(2)

• This example requests the effect of FERT within the second SEED level of the first PLOT
level.

• The second SEED level is associated with value 3 and the first PLOT level is associated
with value 3. 

Use MWITHIN to request simple effects of within-subjects factors in repeated measures
analysis (see MANOVA: Repeated Measures).
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Pooled Effects: Plus Sign

To pool different effects for the purpose of significance testing, join the effects with a plus
sign (+). A single test is made for the combined effect of the pooled terms.
• Keyword BY is evaluated before effects are pooled together. 

• Parentheses are not allowed to change the order of evaluation. For example, it is illegal
to specify (A + B) BY C. You must specify /DESIGN=A BY C + B BY C.

Example
MANOVA Y BY A(1,3) B(1,4) WITH X
 /ANALYSIS=Y
 /DESIGN=A, B, A BY B, A BY X + B BY X + A BY B BY X. 

• This example shows how to test homogeneity of regressions in a two-way analysis of
variance. 

• The + signs are used to produce a pooled test of all interactions involving the covariate X.
If this test is significant, the assumption of homogeneity of variance is questionable. 

MUPLUS Keyword

MUPLUS combines the constant term (µ) in the model with the term specified after it. The
normal use of this specification is to obtain parameter estimates that represent weighted
means for the levels of some factor. For example, MUPLUS SEED represents the constant,
or overall, mean plus the effect for each level of SEED. The significance of such effects is
usually uninteresting, but the parameter estimates represent the weighted means for each lev-
el of SEED, adjusted for any covariates in the model. 

• MUPLUS cannot appear more than once on a given DESIGN subcommand. 

• MUPLUS is the only way to get standard errors for the predicted mean for each level of
the factor specified. 

• Parameter estimates are not displayed by default; you must explicitly request them on the
PRINT subcommand or via a CONTRAST subcommand. 

• You can obtain the unweighted mean by specifying the full factorial model, excluding
those terms contained by an effect, and prefixing the effect whose mean is to be found by
MUPLUS. 

Effects of Continuous Variables

Usually you name factors but not covariates on the DESIGN subcommand. The linear effects
of covariates are removed from the dependent variable before the design is tested. However,
the design can include variables measured at the interval level and originally named as co-
variates or as additional dependent variables. 

• Continuous variables on a DESIGN subcommand must be named as dependents or cova-
riates on the MANOVA variable list. 
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• Before you can name a continuous variable on a DESIGN subcommand, you must supply an
ANALYSIS subcommand that does not name the variable. This excludes it from the analysis
as a dependent variable or covariate and makes it eligible for inclusion on DESIGN.

• More than one continuous variable can be pooled into a single effect (provided that they
are all excluded on an ANALYSIS subcommand) with keyword POOL(varlist). For a single
continuous variable, POOL(VAR) is equivalent to VAR. 

• The TO convention in the variable list for POOL refers to the order of continuous variables
(dependent variables and covariates) on the original MANOVA variable list, which is not
necessarily their order on the working data file. This is the only allowable use of keyword
TO on a DESIGN subcommand. 

• You can specify interaction terms between factors and continuous variables. If FAC is a
factor and COV is a covariate that has been omitted from an ANALYSIS subcommand, FAC
BY COV is a valid specification on a DESIGN statement. 

• You cannot specify an interaction between two continuous variables. Use the COMPUTE
command to create a variable representing the interaction prior to MANOVA.

Example
*  This example tests whether the regression of the dependent 
   variable Y on the two variables X1 and X2 is the same across
   all the categories of the factors AGE and TREATMNT.

MANOVA Y BY AGE(1,5) TREATMNT(1,3) WITH X1, X2
  /ANALYSIS = Y
  /DESIGN = POOL(X1,X2),
            AGE, TREATMNT, AGE BY TREATMNT,
            POOL(X1,X2) BY AGE + POOL(X1,X2) BY TREATMNT
              + POOL(X1,X2) BY AGE BY TREATMNT.

• ANALYSIS excludes X1 and X2 from the standard treatment of covariates, so that they can
be used in the design. 

• DESIGN includes five terms. POOL(X1,X2), the overall regression of the dependent
variable on X1 and X2, is entered first, followed by the two factors and their interaction. 

• The last term is the test for equal regressions. It consists of three factor-by-continuous-
variable interactions pooled together. POOL(X1,X2) BY AGE is the interaction be-
tween AGE and the combined effect of the continuous variables X1 and X2. It is combined
with similar interactions between TREATMNT and the continuous variables and between
the AGE by TREATMNT interaction and the continuous variables. 

• If the last term is not statistically significant, there is no evidence that the regression of Y on
X1 and X2 is different across any combination of the categories of AGE and TREATMNT.

Error Terms for Individual Effects

The “error” sum of squares against which terms in the design are tested is specified on the
ERROR subcommand. For any particular term on a DESIGN subcommand, you can specify a
different error term to be used in the analysis of variance. To do so, name the term followed
by keyword VS (or AGAINST) and the error term keyword. 



124 MANOVA: Univariate

• To test a term against only the within-cells sum of squares, specify the term followed by
VS WITHIN on the DESIGN subcommand. For example, GROUP VS WITHIN tests the
effect of the factor GROUP against only the within-cells sum of squares. For most analyses,
this is the default error term. 

• To test a term against only the residual sum of squares (the sum of squares for all terms
not included in your DESIGN), specify the term followed by VS RESIDUAL. 

• To test against the combined within-cells and residual sums of squares, specify the term
followed by VS WITHIN+RESIDUAL. 

• To test against any other sum of squares in the analysis of variance, include a term corre-
sponding to the desired sum of squares in the design and assign it to an integer between
1 and 10. You can then test against the number of the error term. It is often convenient to
test against the term before you define it. This is perfectly acceptable as long as you define
the error term on the same DESIGN subcommand.

Example
MANOVA DEP BY A, B, C (1,3)
  /DESIGN=A VS 1,
          B WITHIN A = 1 VS 2,
          C WITHIN B WITHIN A = 2 VS WITHIN.

• In this example, the factors A, B, and C are completely nested; levels of C occur within lev-
els of B, which occur within levels of A. Each factor is tested against everything within it. 

• A, the outermost factor, is tested against the B within A sum of squares, to see if it contrib-
utes anything beyond the effects of B within each of its levels. The B within A sum of
squares is defined as error term number 1. 

• B nested within A, in turn, is tested against error term number 2, which is defined as the
C within B within A sum of squares. 

• Finally, C nested within B nested within A is tested against the within-cells sum of
squares.

User-defined error terms are specified by simply inserting = n after a term, where n is an
integer from 1 to 10. The equals sign is required. Keywords used in building a design term,
such as BY or WITHIN, are evaluated first. For example, error term number 2 in the above
example consists of the entire term C WITHIN B WITHIN A. An error-term number, but
not an error-term definition, can follow keyword VS. 

CONSTANT Keyword

By default, the constant (grand mean) term is included as the first term in the model. 

• If you have specified NOCONSTANT on the METHOD subcommand, a constant term will not
be included in any design unless you request it with the CONSTANT keyword on DESIGN. 

• You can specify an error term for the constant. 
• A factor named CONSTANT will not be recognized on the DESIGN subcommand.
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MANOVA dependent varlist [BY factor list (min,max) [factor list...]]
                         [WITH covariate list]
 
 [/TRANSFORM [(dependent varlist [/dependent varlist])]=
                     [ORTHONORM] [{CONTRAST}]  {DEVIATIONS (refcat)     }]
                                  {BASIS   }   {DIFFERENCE              }
                                               {HELMERT                 } 
                                               {SIMPLE (refcat)         }
                                               {REPEATED                }
                                               {POLYNOMIAL[({1,2,3...})]}
                                                            {metric  }
                                               {SPECIAL (matrix)        }

 [/RENAME={newname} {newname}...]
          {*      } {*      }
 
 [/{PRINT  }=[HOMOGENEITY [(BOXM)]]
   {NOPRINT} [ERROR [([COV] [COR] [SSCP] [STDDEV])]]
             [SIGNIF [([MULTIV**] [EIGEN] [DIMENR]
                       [UNIV**] [HYPOTH][STEPDOWN] [BRIEF])]]
             [TRANSFORM]                                    ]
 
 [/PCOMPS=[COR] [COV] [ROTATE(rottype)] 
          [NCOMP(n)] [MINEIGEN(eigencut)] [ALL]]
 
 [/PLOT=[ZCORR]]

[/DISCRIM [RAW] [STAN] [ESTIM] [COR] [ALL] 
[ROTATE(rottype)] [ALPHA({.25**})]] 

{a    }
 
[/POWER=[T({.05**})] [F({.05**})] [{APPROXIMATE}]] 

            {a    }      {a    }    {EXACT      }
 
 [/CINTERVAL=[MULTIVARIATE  ({ROY      })]] 
                             {PILLAI   }
                             {BONFER   }
                             {HOTELLING}
                             {WILKS    }
 
 [/ANALYSIS [({UNCONDITIONAL**})]=[(]dependent varlist 
              {CONDITIONAL    }      [WITH covariate varlist]
                                       [/dependent varlist...][)][WITH varlist]]

 [/DESIGN...]*

* The DESIGN subcommand has the same syntax as is described in MANOVA: Univariate.

**Default if subcommand or keyword is omitted.

Example: 
MANOVA SCORE1 TO SCORE4 BY METHOD(1,3).

Overview 

This section discusses the subcommands that are used in multivariate analysis of variance
and covariance designs with several interrelated dependent variables. The discussion focus-
es on subcommands and keywords that do not apply, or apply in different manners, to
univariate analyses. It does not contain information on all the subcommands you will need
to specify the design. For subcommands not covered here, see MANOVA: Univariate.   
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Options

Dependent Variables and Covariates. You can specify subsets and reorder the dependent
variables and covariates using the ANALYSIS subcommand. You can specify linear
transformations of the dependent variables and covariates using the TRANSFORM
subcommand. When transformations are performed, you can rename the variables using the
RENAME subcommand and request the display of a transposed transformation matrix
currently in effect using the PRINT subcommand.

Optional Output. You can request or suppress output on the PRINT and NOPRINT subcom-
mands. Additional output appropriate to multivariate analysis includes error term matrices,
Box’s M statistic, multivariate and univariate F tests, and other significance analyses. You
can also request predicted cell means for specific dependent variables on the PMEANS
subcommand, produce a canonical discriminant analysis for each effect in your model with
the DISCRIM subcommand, specify a principal components analysis of each error sum-of-
squares and cross-product matrix in a multivariate analysis on the PCOMPS subcommand,
display multivariate confidence intervals using the CINTERVAL subcommand, and generate
a half-normal plot of the within-cells correlations among the dependent variables with the
PLOT subcommand. 

Basic Specification 

• The basic specification is a variable list identifying the dependent variables, with the
factors (if any) named after BY and the covariates (if any) named after WITH. 

• By default, MANOVA produces multivariate and univariate F tests. 

Subcommand Order 

• The variable list must be specified first. 

• Subcommands applicable to a specific design must be specified before that DESIGN
subcommand. Otherwise, subcommands can be used in any order. 

Syntax Rules 

• All syntax rules applicable to univariate analysis apply to multivariate analysis. See
“Syntax Rules” on p. 102 in MANOVA: Univariate.

• If you enter one of the multivariate specifications in a univariate analysis, MANOVA
ignores it.

Limitations 

• Maximum 20 factors.

• Memory requirements depend primarily on the number of cells in the design. For the de-
fault full factorial model, this equals the product of the number of levels or categories in
each factor. 
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MANOVA Variable List 

• Multivariate MANOVA calculates statistical tests that are valid for analyses of dependent
variables that are correlated with one another. The dependent variables must be specified
first.

• The factor and covariate lists follow the same rules as in univariate analyses.

• If the dependent variables are uncorrelated, the univariate significance tests have greater
statistical power.

TRANSFORM Subcommand 

TRANSFORM performs linear transformations of some or all of the continuous variables (de-
pendent variables and covariates). Specifications on TRANSFORM include an optional list of
variables to be transformed, optional keywords to describe how to generate a transformation
matrix from the specified contrasts, and a required keyword specifying the transformation
contrasts. 

• Transformations apply to all subsequent designs unless replaced by another TRANSFORM
subcommand. 

• TRANSFORM subcommands are not cumulative. Only the transformation specified most
recently is in effect at any time. You can restore the original variables in later designs by
specifying SPECIAL with an identity matrix. 

• You should not use TRANSFORM when you use the WSFACTORS subcommand to request
repeated measures analysis; a transformation is automatically performed in repeated mea-
sures analysis (see MANOVA: Repeated Measures). 

• Transformations are in effect for the duration of the MANOVA procedure only. After the
procedure is complete, the original variables remain in the working data file. 

• By default, the transformation matrix is not displayed. Specify the keyword TRANSFORM
on the PRINT subcommand to see the matrix generated by the TRANSFORM subcommand.

• If you do not use the RENAME subcommand with TRANSFORM, the variables specified on
TRANSFORM are renamed temporarily (for the duration of the procedure) as T1, T2, etc.
Explicit use of RENAME is recommended.

• Subsequent references to transformed variables should use the new names. The only ex-
ception is when you supply a VARIABLES specification on the OMEANS subcommand af-
ter using TRANSFORM. In this case, specify the original names. OMEANS displays
observed means of original variables (see the OMEANS subcommand on p. 111 in
MANOVA: Univariate).

Variable Lists

• By default, MANOVA applies the transformation you request to all continuous variables
(dependent variables and covariates). 

• You can enter a variable list in parentheses following the TRANSFORM subcommand. If
you do, only the listed variables are transformed. 
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• You can enter multiple variable lists, separated by slashes, within a single set of paren-
theses. Each list must have the same number of variables, and the lists must not overlap.
The transformation is applied separately to the variables on each list. 

• In designs with covariates, transform only the dependent variables, or, in some designs,
apply the same transformation separately to the dependent variables and the covariates.

CONTRAST, BASIS, and ORTHONORM Keywords

You can control how the transformation matrix is to be generated from the specified contrasts.
If none of these three keywords is specified on TRANSFORM, the default is CONTRAST. 

CONTRAST Generate the transformation matrix directly from the contrast matrix speci-
fied (see the CONTRAST subcommand on p. 104 in MANOVA: Univariate).
This is the default.

BASIS Generate the transformation matrix from the one-way basis matrix corre-
sponding to the specified contrast matrix. BASIS makes a difference only if
the transformation contrasts are not orthogonal. 

ORTHONORM Orthonormalize the transformation matrix by rows before use. MANOVA
eliminates redundant rows. By default, orthonormalization is not done. 

• CONTRAST and BASIS are alternatives and are mutually exclusive. 

• ORTHONORM is independent of the CONTRAST/BASIS choice; you can enter it before or
after either of those keywords.

Transformation Methods

To specify a transformation method, use one of the following keywords available on the
TRANSFORM subcommand. Note that these are identical to the keywords available for the
CONTRAST subcommand (see the CONTRAST subcommand on p. 104 in MANOVA:
Univariate). However, in univariate designs, they are applied to the different levels of a fac-
tor. Here they are applied to the continuous variables in the analysis. This reflects the fact
that the different dependent variables in a multivariate MANOVA setup can often be thought
of as corresponding to different levels of some factor.

• The transformation keyword (and its specifications, if any) must follow all other specifi-
cations on the TRANSFORM subcommand.

DEVIATION Deviations from the mean of the variables being transformed. The first trans-
formed variable is the mean of all variables in the transformation. Other
transformed variables represent deviations of individual variables from the
mean. One of the original variables (by default the last) is omitted as redun-
dant. To omit a variable other than the last, specify the number of the vari-
able to be omitted in parentheses after the DEVIATION keyword. For example,

/TRANSFORM (A B C) = DEVIATION(1) 
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omits A and creates variables representing the mean, the deviation of B from
the mean, and the deviation of C from the mean. A DEVIATION transforma-
tion is not orthogonal.

DIFFERENCE Difference or reverse Helmert transformation. The first transformed variable
is the mean of the original variables. Each of the original variables except the
first is then transformed by subtracting the mean of those (original) variables
that precede it. A DIFFERENCE transformation is orthogonal.

HELMERT Helmert transformation. The first transformed variable is the mean of the
original variables. Each of the original variables except the last is then trans-
formed by subtracting the mean of those (original) variables that follow it. A
HELMERT transformation is orthogonal.

SIMPLE Each original variable, except the last, is compared to the last of the original
variables. To use a variable other than the last as the omitted reference variable,
specify its number in parentheses following keyword SIMPLE. For example, 

/TRANSFORM(A B C) = SIMPLE(2) 

specifies the second variable, B, as the reference variable. The three trans-
formed variables represent the mean of A, B, and C, the difference between
A and B, and the difference between C and B. A SIMPLE transformation is not
orthogonal.

POLYNOMIAL Orthogonal polynomial transformation. The first transformed variable
represents the mean of the original variables. Other transformed variables
represent the linear, quadratic, and higher-degree components. By default,
values of the original variables are assumed to represent equally spaced
points. You can specify unequal spacing by entering a metric consisting of
one integer for each variable in parentheses after keyword POLYNOMIAL.
For example, 

/TRANSFORM(RESP1 RESP2 RESP3) = POLYNOMIAL(1,2,4) 

might indicate that three response variables correspond to levels of some
stimulus that are in the proportion 1:2:4. The default metric is always
(1,2,...,k), where k variables are involved. Only the relative differences
between the terms of the metric matter: (1,2,4) is the same metric as (2,3,5)
or (20,30,50) because in each instance the difference between the second and
third numbers is twice the difference between the first and second.

REPEATED Comparison of adjacent variables. The first transformed variable is the
mean of the original variables. Each additional transformed variable is the
difference between one of the original variables and the original variable
that followed it. Such transformed variables are often called difference
scores. A REPEATED transformation is not orthogonal.

SPECIAL A user-defined transformation. After keyword SPECIAL, enter a square ma-
trix in parentheses with as many rows and columns as there are variables to
transform. MANOVA multiplies this matrix by the vector of original variables
to obtain the transformed variables (see the examples below). 
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Example
MANOVA X1 TO X3 BY A(1,4)
  /TRANSFORM(X1 X2 X3) = SPECIAL( 1  1  1, 
                                  1  0 -1, 
                                  2 -1 -1)
  /DESIGN.

• The given matrix will be post-multiplied by the three continuous variables (considered as
a column vector) to yield the transformed variables. The first transformed variable will
therefore equal , the second will equal , and the third will equal

.

• The variable list is optional in this example since all three interval-level variables are
transformed. 

• You do not need to enter the matrix one row at a time, as shown above. For example,

/TRANSFORM = SPECIAL(1 1 1 1 0 -1 2 -1 -1) 

is equivalent to the TRANSFORM specification in the above example. 

• You can specify a repetition factor followed by an asterisk to indicate multiple consecu-
tive elements of a SPECIAL transformation matrix. For example, 

/TRANSFORM = SPECIAL (4*1 0 -1 2 2*-1) 

is again equivalent to the TRANSFORM specification above.

Example
MANOVA X1 TO X3, Y1 TO Y3 BY A(1,4)
 /TRANSFORM (X1 X2 X3/Y1 Y2 Y3) = SPECIAL( 1  1  1, 
                                           1  0 -1, 
                                           2 -1 -1)
 /DESIGN.

• Here the same transformation shown in the previous example is applied to X1, X2, X3 and
to Y1, Y2, Y3.

RENAME Subcommand 

Use RENAME to assign new names to transformed variables. Renaming variables after a
transformation is strongly recommended. If you transform but do not rename the variables,
the names T1, T2,...,Tn are used as names for the transformed variables. 

• Follow RENAME with a list of new variable names. 

• You must enter a new name for each dependent variable and covariate on the MANOVA
variable list. 

• Enter the new names in the order in which the original variables appeared on the MANOVA
variable list.

• To retain the original name for one or more of the interval variables, you can either enter
an asterisk or reenter the old name as the new name. 

• References to dependent variables and covariates on subcommands following RENAME
must use the new names. The original names will not be recognized within the MANOVA

X1 X2 X3+ + X1 X3–
2X1 X2– X3–
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procedure. The only exception is the OMEANS subcommand, which displays observed
means of the original (untransformed) variables. Use the original names on OMEANS.

• The new names exist only during the MANOVA procedure that created them. They do
not remain in the working data file after the procedure is complete.

Example
MANOVA A, B, C, V4, V5 BY TREATMNT(1,3)
  /TRANSFORM(A, B, C) = REPEATED
  /RENAME = MEANABC, AMINUSB, BMINUSC, *, *
  /DESIGN.

• The REPEATED transformation produces three transformed variables, which are then
assigned mnemonic names MEANABC, AMINUSB, and BMINUSC. 

• V4 and V5 retain their original names.

Example
MANOVA WT1, WT2, WT3, WT4 BY TREATMNT(1,3) WITH COV
  /TRANSFORM (WT1 TO WT4) = POLYNOMIAL
  /RENAME = MEAN, LINEAR, QUAD, CUBIC, *
  /ANALYSIS = MEAN, LINEAR, QUAD WITH COV
  /DESIGN.

• After the polynomial transformation of the four WT variables, RENAME assigns appropri-
ate names to the various trends. 

• Even though only four variables were transformed, RENAME applies to all five continuous
variables. An asterisk is required to retain the original name for COV. 

• The ANALYSIS subcommand following RENAME refers to the interval variables by their
new names.

PRINT and NOPRINT Subcommands 

All of the PRINT specifications described in MANOVA: Univariate are available in multivari-
ate analyses. The following additional output can be requested. To suppress any optional out-
put, specify the appropriate keyword on NOPRINT.

ERROR Error matrices. Three types of matrices are available.

SIGNIF Significance tests. 

TRANSFORM Transformation matrix. It is available if you have transformed the dependent
variables with the TRANSFORM subcommand.

HOMOGENEITY Test for homogeneity of variance. BOXM is available for multivariate analyses. 

ERROR Keyword

In multivariate analysis, error terms consist of entire matrices, not single values. You can
display any of the following error matrices on a PRINT subcommand by requesting them in
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parentheses following the keyword ERROR. If you specify ERROR by itself, without further
specifications, the default is to display COV and COR.

SSCP Error sums-of-squares and cross-products matrix. 

COV Error variance-covariance matrix. 

COR Error correlation matrix with standard deviations on the diagonal. This also dis-
plays the determinant of the matrix and Bartlett’s test of sphericity, a test of whether
the error correlation matrix is significantly different from an identity matrix.

SIGNIF Keyword

You can request any of the optional output listed below by entering the appropriate specifi-
cation in parentheses after the keyword SIGNIF on the PRINT subcommand. Further specifi-
cations for SIGNIF are described in MANOVA: Repeated Measures. 

MULTIV Multivariate F tests for group differences. MULTIV is always printed unless
explicitly suppressed with the NOPRINT subcommand.

EIGEN Eigenvalues of the  matrix. This matrix is the product of the hypothesis
sums-of-squares and cross-products (SSCP) matrix and the inverse of the
error SSCP matrix. To print EIGEN, request it on the PRINT subcommand.

DIMENR A dimension-reduction analysis. To print DIMENR, request it on the PRINT
subcommand.

UNIV Univariate F tests. UNIV is always printed except in repeated measures analysis.
If the dependent variables are uncorrelated, univariate tests have greater statis-
tical power. To suppress UNIV, use the NOPRINT subcommand.

HYPOTH The hypothesis SSCP matrix. To print HYPOTH, request it on the PRINT
subcommand.    

STEPDOWN Roy-Bargmann stepdown F tests. To print STEPDOWN, request it on the
PRINT subcommand. 

BRIEF Abbreviated multivariate output. This is similar to a univariate analysis of
variance table but with Wilks’ multivariate F approximation (lambda)
replacing the univariate F. BRIEF overrides any of the SIGNIF specifications
listed above.

SINGLEDF Significance tests for the single degree of freedom making up each effect for
ANOVA tables. Results are displayed separately corresponding to each
hypothesis degree of freedom. See MANOVA: Univariate.

• If neither PRINT nor NOPRINT is specified, MANOVA displays the results corresponding to
MULTIV and UNIV for a multivariate analysis not involving repeated measures. 

• If you enter any specification except BRIEF or SINGLEDF for SIGNIF on the PRINT sub-
command, the requested output is displayed in addition to the default.

• To suppress the default, specify the keyword(s) on the NOPRINT subcommand.

ShSe
1–
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TRANSFORM Keyword

The keyword TRANSFORM specified on PRINT displays the transposed transformation
matrix in use for each subsequent design. This matrix is helpful in interpreting a multi-
variate analysis in which the interval-level variables have been transformed with either
TRANSFORM or WSFACTORS. 
• The matrix displayed by this option is the transpose of the transformation matrix. 

• Original variables correspond to the rows of the matrix, and transformed variables
correspond to the columns. 

• A transformed variable is a linear combination of the original variables using the
coefficients displayed in the column corresponding to that transformed variable.

HOMOGENEITY Keyword

In addition to the BARTLETT and COCHRAN specifications described in MANOVA: Univari-
ate, the following test for homogeneity is available for multivariate analyses:

BOXM Box’s M statistic. BOXM requires at least two dependent variables. If there is only
one dependent variable when BOXM is requested, MANOVA prints Bartlett-Box F
test statistic and issues a note. 

PLOT Subcommand 

In addition to the plots described in MANOVA: Univariate, the following is available for
multivariate analyses:

ZCORR A half-normal plot of the within-cells correlations among the dependent variables.
MANOVA first transforms the correlations using Fisher’s Z transformation. If errors
for the dependent variables are uncorrelated, the plotted points should lie close to
a straight line. 

PCOMPS Subcommand 

PCOMPS requests a principal components analysis of each error matrix in a multivariate
analysis. You can display the principal components of the error correlation matrix, the error
variance-covariance matrix, or both. These principal components are corrected for
differences due to the factors and covariates in the MANOVA analysis. They tend to be more
useful than principal components extracted from the raw correlation or covariance matrix
when there are significant group differences between the levels of the factors or when a sig-
nificant amount of error variance is accounted for by the covariates. You can specify any of
the keywords listed below on PCOMPS. 

COR Principal components analysis of the error correlation matrix. 

COV Principal components analysis of the error variance-covariance matrix. 
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ROTATE Rotate the principal components solution. By default, no rotation is per-
formed. Specify a rotation type (either VARIMAX, EQUAMAX, or QUARTIMAX)
in parentheses after keyword ROTATE. To cancel a rotation specified for a pre-
vious design, enter NOROTATE in the parentheses after ROTATE.

NCOMP(n) The number of principal components to rotate. Specify a number in paren-
theses. The default is the number of dependent variables.

MINEIGEN(n) The minimum eigenvalue for principal component extraction. Specify a cut-
off value in parentheses. Components with eigenvalues below the cutoff
will not be retained in the solution. The default is 0: all components (or the
number specified on NCOMP) are extracted.

ALL COR, COV, and ROTATE. 

• You must specify either COR or COV (or both). Otherwise, MANOVA will not produce any
principal components.

• Both NCOMP and MINEIGEN limit the number of components that are rotated. 

• If the number specified on NCOMP is less than two, two components are rotated provided that
at least two components have eigenvalues greater than any value specified on MINEIGEN. 

• Principal components analysis is computationally expensive if the number of dependent
variables is large.

DISCRIM Subcommand 

DISCRIM produces a canonical discriminant analysis for each effect in a design. (For covariates,
DISCRIM produces a canonical correlation analysis.) These analyses aid in the interpretation of
multivariate effects. You can request the following statistics by entering the appropriate key-
words after the subcommand DISCRIM:

RAW Raw discriminant function coefficients. 

STAN Standardized discriminant function coefficients. 

ESTIM Effect estimates in discriminant function space. 

COR Correlations between the dependent variables and the canonical variables defined
by the discriminant functions. 

ROTATE Rotation of the matrix of correlations between dependent and canonical variables.
Specify rotation type VARIMAX, EQUAMAX, or QUARTIMAX in parentheses after this
keyword.

ALL RAW, STAN, ESTIM, COR, and ROTATE.

By default, the significance level required for the extraction of a canonical variable is 0.25.
You can change this value by specifying keyword ALPHA and a value between 0 and 1 in
parentheses:

ALPHA The significance level required before a canonical variable is extracted. The
default is 0.25. To change the default, specify a decimal number between 0 and 1
in parentheses after ALPHA.
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• The correlations between dependent variables and canonical functions are not rotated
unless at least two functions are significant at the level defined by ALPHA. 

• If you set ALPHA to 1.0, all discriminant functions are reported (and rotated, if you so request). 

• If you set ALPHA to 0, no discriminant functions are reported.

POWER Subcommand

The following specifications are available for POWER in multivariate analysis. For applica-
tions of POWER in univariate analysis, see MANOVA: Univariate. 

APPROXIMATE Approximate power values. This is the default. Approximate power values
for multivariate tests are derived from procedures presented by Muller and
Peterson (1984). Approximate values are normally accurate to three decimal
places and are much cheaper to compute than exact values.

EXACT Exact power values. Exact power values for multivariate tests are computed
from the non-central F distribution. Exact multivariate power values will be
displayed only if there is one hypothesis degree of freedom, where all the
multivariate criteria have identical power. 

• For information on the multivariate generalizations of power and effect size, see Muller
and Peterson (1984), Green (1978), and Huberty (1972).

CINTERVAL Subcommand

In addition to the specifications described in MANOVA: Univariate, the keyword MULTIVARIATE is
available for multivariate analysis. You can specify a type in parentheses after the MULTIVARIATE
keyword. The following type keywords are available on MULTIVARIATE:

ROY Roy’s largest root. An approximation given by Pillai (1967) is used. This
approximation is accurate for upper percentage points (0.95 to 1), but it is
not as good for lower percentage points. Thus, for Roy intervals, the user is
restricted to the range 0.95 to 1. 

PILLAI Pillai’s trace. The intervals are computed by approximating the percentage
points with percentage points of the F distribution. 

WILKS Wilks’ lambda. The intervals are computed by approximating the percentage
points with percentage points of the F distribution. 

HOTELLING Hotelling’s trace. The intervals are computed by approximating the percent-
age points with percentage points of the F distribution. 

BONFER Bonferroni intervals. This approximation is based on Student’s t distribution.

• The Wilks’, Pillai’s, and Hotelling’s approximate confidence intervals are thought to
match exact intervals across a wide range of alpha levels, especially for large sample sizes
(Burns, 1984). Use of these intervals, however, has not been widely investigated. 

• To obtain multivariate intervals separately for each parameter, choose individual multi-
variate intervals. For individual multivariate confidence intervals, the hypothesis degree
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of freedom is set to 1, in which case Hotelling’s, Pillai’s, Wilks’, and Roy’s intervals will
be identical and equivalent to those computed from percentage points of Hotelling’s 
distribution. Individual Bonferroni intervals will differ and, for a small number of depen-
dent variables, will generally be shorter.

• If you specify MULTIVARIATE on CINTERVAL, you must specify a type keyword. If you spec-
ify CINTERVAL without any keyword, the default is the same as with univariate analysis:
CINTERVAL displays individual-univariate confidence intervals at the 0.95 level. 

ANALYSIS Subcommand 

ANALYSIS is discussed in MANOVA: Univariate as a means of obtaining factor-by-covariate
interaction terms. In multivariate analyses, it is considerably more useful. 
• ANALYSIS specifies a subset of the continuous variables (dependent variables and

covariates) listed on the MANOVA variable list and completely redefines which variables
are dependent and which are covariates. 

• All variables named on an ANALYSIS subcommand must have been named on the MANOVA
variable list. It does not matter whether they were named as dependent variables or as co-
variates. 

• Factors cannot be named on an ANALYSIS subcommand. 

• After keyword ANALYSIS, specify the names of one or more dependent variables and,
optionally, keyword WITH followed by one or more covariates. 

• An ANALYSIS specification remains in effect for all designs until you enter another
ANALYSIS subcommand. 

• Continuous variables named on the MANOVA variable list but omitted from the ANALYSIS
subcommand currently in effect can be specified on the DESIGN subcommand. See the
DESIGN subcommand on p. 119 in MANOVA: Univariate.

• You can use an ANALYSIS subcommand to request analyses of several groups of variables
provided that the groups do not overlap. Separate the groups of variables with slashes and
enclose the entire ANALYSIS specification in parentheses.

CONDITIONAL and UNCONDITIONAL Keywords

When several analysis groups are specified on a single ANALYSIS subcommand, you can control
how each list is to be processed by specifying CONDITIONAL or UNCONDITIONAL in the paren-
theses immediately following the ANALYSIS subcommand. The default is UNCONDITIONAL.

UNCONDITIONAL Process each analysis group separately, without regard to other lists.
This is the default. 

CONDITIONAL Use variables specified in one analysis group as covariates in subsequent
analysis groups.

• CONDITIONAL analysis is not carried over from one ANALYSIS subcommand to another. 

• You can specify a final covariate list outside the parentheses. These covariates apply to
every list within the parentheses, regardless of whether you specify CONDITIONAL or
UNCONDITIONAL. The variables on this global covariate list must not be specified in
any individual lists.

T2
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Example
MANOVA A B C BY FAC(1,4) WITH D, E
  /ANALYSIS = (A, B / C / D WITH E)
  /DESIGN.

• The first analysis uses A and B as dependent variables and uses no covariates. 

• The second analysis uses C as a dependent variable and uses no covariates. 

• The third analysis uses D as the dependent variable and uses E as a covariate.

Example
MANOVA A, B, C, D, E BY FAC(1,4) WITH F G
  /ANALYSIS = (A, B / C / D WITH E) WITH F G
  /DESIGN.

• A final covariate list WITH F G is specified outside the parentheses. The covariates
apply to every list within the parentheses.

• The first analysis uses A and B, with F and G as covariates. 
• The second analysis uses C, with F and G as covariates. 

• The third analysis uses D, with E, F, and G as covariates. 

• Factoring out F and G is the only way to use them as covariates in all three analyses, since
no variable can be named more than once on an ANALYSIS subcommand.

Example
MANOVA A B C BY FAC(1,3)
  /ANALYSIS(CONDITIONAL) = (A WITH B / C)
  /DESIGN.

• In the first analysis, A is the dependent variable, B is a covariate, and C is not used. 

• In the second analysis, C is the dependent variable, and both A and B are covariates.
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MANOVA dependent varlist [BY factor list (min,max)[factor list...]
         [WITH [varying covariate list] [(constant covariate list)]]

  /WSFACTORS = varname (levels) [varname...]

 [/WSDESIGN = [effect effect...]

 [/MEASURE = newname newname...]

 [/RENAME = newname newname...]

[/{PRINT  }=[SIGNIF({AVERF**}) (HF) (GG) (EFSIZE)]] 
   {NOPRINT}         {AVONLY }  

 [/DESIGN]*

* The DESIGN subcommand has the same syntax as is described in MANOVA: Univariate.

** Default if subcommand or keyword is omitted.

Example: 
MANOVA Y1 TO Y4 BY GROUP(1,2)
  /WSFACTORS=YEAR(4).

Overview

This section discusses the subcommands that are used in repeated measures designs, in
which the dependent variables represent measurements of the same variable (or variables)
at different times. This section does not contain information on all subcommands you will
need to specify the design. For some subcommands or keywords not covered here, such as
DESIGN, see MANOVA: Univariate. For information on optional output and the multivari-
ate significance tests available, see MANOVA: Multivariate. 

• In a simple repeated measures analysis, all dependent variables represent different mea-
surements of the same variable for different values (or levels) of a within-subjects factor.
Between-subjects factors and covariates can also be included in the model, just as in
analyses not involving repeated measures. 

• A within-subjects factor is simply a factor that distinguishes measurements made on
the same subject or case, rather than distinguishing different subjects or cases. 

• MANOVA permits more complex analyses, in which the dependent variables represent
levels of two or more within-subjects factors.

• MANOVA also permits analyses in which the dependent variables represent measure-
ments of several variables for the different levels of the within-subjects factors. These
are known as doubly multivariate designs. 

• A repeated measures analysis includes a within-subjects design describing the model to
be tested with the within-subjects factors, as well as the usual between-subjects design
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describing the effects to be tested with between-subjects factors. The default for both
types of design is a full factorial model. 

• MANOVA always performs an orthonormal transformation of the dependent variables in a
repeated measures analysis. By default, MANOVA renames them as T1, T2, and so forth.

Basic Specification 

• The basic specification is a variable list followed by the WSFACTORS subcommand. 

• By default, MANOVA performs special repeated measures processing. Default output
includes SIGNIF(AVERF) but not SIGNIF(UNIV). In addition, for any within-subjects effect
involving more than one transformed variable, the Mauchly test of sphericity is displayed
to test the assumption that the covariance matrix of the transformed variables is constant
on the diagonal and zero off the diagonal. The Greenhouse-Geiser epsilon and the Huynh-
Feldt epsilon are also displayed for use in correcting the significance tests in the event that
the assumption of sphericity is violated. 

Subcommand Order 

• The list of dependent variables, factors, and covariates must be first. 

• WSFACTORS must be the first subcommand used after the variable list.

Syntax Rules 

• The WSFACTORS (within-subjects factors), WSDESIGN (within-subjects design), and
MEASURE subcommands are used only in repeated measures analysis. 

• WSFACTORS is required for any repeated measures analysis. 

• If WSDESIGN is not specified, a full factorial within-subjects design consisting of all main
effects and interactions among within-subjects factors is used by default. 

• The MEASURE subcommand is used for doubly multivariate designs, in which the depen-
dent variables represent repeated measurements of more than one variable. 

• Do not use the TRANSFORM subcommand with the WSFACTORS subcommand because
WSFACTORS automatically causes an orthonormal transformation of the dependent
variables. 

Limitations 

• Maximum 20 between-subjects factors. There is no limit on the number of measures for
doubly multivariate designs.

• Memory requirements depend primarily on the number of cells in the design. For the
default full factorial model, this equals the product of the number of levels or categories
in each factor. 
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Example

MANOVA Y1 TO Y4 BY GROUP(1,2)
  /WSFACTORS=YEAR(4)
  /CONTRAST(YEAR)=POLYNOMIAL
  /RENAME=CONST, LINEAR, QUAD, CUBIC
  /PRINT=TRANSFORM PARAM(ESTIM)
  /WSDESIGN=YEAR
  /DESIGN=GROUP.

• WSFACTORS immediately follows the MANOVA variable list and specifies a repeated
measures analysis in which the four dependent variables represent a single variable mea-
sured at four levels of the within-subjects factor. The within-subjects factor is called
YEAR for the duration of the MANOVA procedure. 

• CONTRAST requests polynomial contrasts for the levels of YEAR. Because the four vari-
ables, Y1, Y2, Y3, and Y4, in the working data file represent the four levels of YEAR, the
effect is to perform an orthonormal polynomial transformation of these variables. 

• RENAME assigns names to the dependent variables to reflect the transformation. 

• PRINT requests that the transformation matrix and the parameter estimates be displayed. 

• WSDESIGN specifies a within-subjects design that includes only the effect of the YEAR
within-subjects factor. Because YEAR is the only within-subjects factor specified, this is
the default design, and WSDESIGN could have been omitted. 

• DESIGN specifies a between-subjects design that includes only the effect of the GROUP
between-subjects factor. This subcommand could have been omitted.

MANOVA Variable List 

The list of dependent variables, factors, and covariates must be specified first. 

• WSFACTORS determines how the dependent variables on the MANOVA variable list will
be interpreted. 

• The number of dependent variables on the MANOVA variable list must be a multiple of the
number of cells in the within-subjects design. If there are six cells in the within-subjects
design, each group of six dependent variables represents a single within-subjects variable
that has been measured in each of the six cells. 

• Normally, the number of dependent variables should equal the number of cells in the
within-subjects design multiplied by the number of variables named on the MEASURE
subcommand (if one is used). If you have more groups of dependent variables than are
accounted for by the MEASURE subcommand, MANOVA will choose variable names to
label the output, which may be difficult to interpret. 

• Covariates are specified after keyword WITH. You can specify either varying covariates
or constant covariates, or both. Varying covariates, similar to dependent variables in a
repeated measures analysis, represent measurements of the same variable (or variables)
at different times while constant covariates represent variables whose values remain the
same at each within-subjects measurement. 

• If you use varying covariates, the number of covariates specified must be an integer
multiple of the number of dependent variables. 
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• If you use constant covariates, you must specify them in parentheses. If you use both
constant and varying covariates, constant variates must be specified after all varying
covariates. 

Example
MANOVA MATH1 TO MATH4 BY METHOD(1,2) WITH PHYS1 TO PHYS4 (SES) 
  /WSFACTORS=SEMESTER(4). 

• The four dependent variables represent a score measured four times (corresponding to the
four levels of SEMESTER). 

• The four varying covariates PHYS1 to PHYS4 represents four measurements of another
score. 

• SES is a constant covariate. Its value does not change over the time covered by the four
levels of SEMESTER. 

• Default contrast (POLYNOMIAL) is used.

WSFACTORS Subcommand 

WSFACTORS names the within-subjects factors and specifies the number of levels for each. 

• For repeated measures designs, WSFACTORS must be the first subcommand after the
MANOVA variable list. 

• Only one WSFACTORS subcommand is permitted per execution of MANOVA. 
• Names for the within-subjects factors are specified on the WSFACTORS subcommand.

Factor names must not duplicate any of the dependent variables, factors, or covariates
named on the MANOVA variable list. 

• If there are more than one within-subjects factors, they must be named in the order
corresponding to the order of the dependent variables on the MANOVA variable list.
MANOVA varies the levels of the last-named within-subjects factor most rapidly when as-
signing dependent variables to within-subjects cells (see example below). 

• Levels of the factors must be represented in the data by the dependent variables named on
the MANOVA variable list. 

• Enter a number in parentheses after each factor to indicate how many levels the factor has.
If two or more adjacent factors have the same number of levels, you can enter the number
of levels in parentheses after all of them. 

• Enter only the number of levels for within-subjects factors, not a range of values.

• The number of cells in the within-subjects design is the product of the number of levels
for all within-subjects factors. 

Example
MANOVA X1Y1 X1Y2 X2Y1 X2Y2 X3Y1 X3Y2 BY TREATMNT(1,5) GROUP(1,2)
  /WSFACTORS=X(3) Y(2)
  /DESIGN.

• The MANOVA variable list names six dependent variables and two between-subjects
factors, TREATMNT and GROUP. 
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• WSFACTORS identifies two within-subjects factors whose levels distinguish the six
dependent variables. X has three levels and Y has two. Thus, there are  cells
in the within-subjects design, corresponding to the six dependent variables. 

• Variable X1Y1 corresponds to levels 1,1 of the two within-subjects factors; variable X1Y2
corresponds to levels 1,2; X2Y1 to levels 2,1; and so on up to X3Y2, which corresponds to
levels 3,2. The first within-subjects factor named, X, varies most slowly, and the last with-
in-subjects factor named, Y, varies most rapidly on the list of dependent variables. 

• Because there is no WSDESIGN subcommand, the within-subjects design will include all
main effects and interactions: X, Y, and X by Y. 

• Likewise, the between-subjects design includes all main effects and interactions:
TREATMNT, GROUP, and TREATMNT by GROUP. 

• In addition, a repeated measures analysis always includes interactions between the within-
subjects factors and the between-subjects factors. There are three such interactions for
each of the three within-subjects effects.

CONTRAST for WSFACTORS 

The levels of a within-subjects factor are represented by different dependent variables.
Therefore, contrasts between levels of such a factor compare these dependent variables.
Specifying the type of contrast amounts to specifying a transformation to be performed on
the dependent variables. 

• An orthonormal transformation is automatically performed on the dependent variables in
a repeated measures analysis. 

• To specify the type of orthonormal transformation, use the CONTRAST subcommand for
the within-subjects factors. 

• Regardless of the contrast type you specify, the transformation matrix is orthonormalized
before use. 

• If you do not specify a contrast type for within-subjects factors, the default contrast type
is orthogonal POLYNOMIAL. Intrinsically orthogonal contrast types are recommended
for within-subjects factors if you wish to examine each degree-of-freedom test. Other
orthogonal contrast types are DIFFERENCE and HELMERT. MULTIV and AVERF tests are
identical, no matter what contrast was specified. 

• To perform non-orthogonal contrasts, you must use the TRANSFORM subcommand instead
of CONTRAST. The TRANSFORM subcommand is discussed in MANOVA: Multivariate. 

• When you implicitly request a transformation of the dependent variables with CONTRAST
for within-subjects factors, the same transformation is applied to any covariates in the
analysis. The number of covariates must be an integer multiple of the number of depen-
dent variables. 

• You can display the transpose of the transformation matrix generated by your within-
subjects contrast using keyword TRANSFORM on the PRINT subcommand.

3 2× 6=
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Example
MANOVA SCORE1 SCORE2 SCORE3 BY GROUP(1,4)
  /WSFACTORS=ROUND(3)
  /CONTRAST(ROUND)=DIFFERENCE
  /CONTRAST(GROUP)=DEVIATION
  /PRINT=TRANSFORM PARAM(ESTIM).

• This analysis has one between-subjects factor, GROUP, with levels 1, 2, 3, and 4, and one
within-subjects factor, ROUND, with three levels that are represented by the three depen-
dent variables. 

• The first CONTRAST subcommand specifies difference contrasts for ROUND, the within-
subjects factor. 

• There is no WSDESIGN subcommand, so a default full factorial within-subjects design is as-
sumed. This could also have been specified as WSDESIGN=ROUND, or simply WSDESIGN. 

• The second CONTRAST subcommand specifies deviation contrasts for GROUP, the
between-subjects factor. This subcommand could have been omitted because devia-
tion contrasts are the default. 

• PRINT requests the display of the transformation matrix generated by the within-subjects
contrast and the parameter estimates for the model. 

• There is no DESIGN subcommand, so a default full factorial between-subjects design is
assumed. This could also have been specified as DESIGN=GROUP, or simply DESIGN. 

PARTITION for WSFACTORS

The PARTITION subcommand also applies to factors named on WSFACTORS. (See the
PARTITION subcommand on p. 106 in MANOVA: Univariate.)

WSDESIGN Subcommand 

WSDESIGN specifies the design for within-subjects factors. Its specifications are like those
of the DESIGN subcommand, but it uses the within-subjects factors rather than the between-
subjects factors. 

• The default WSDESIGN is a full factorial design, which includes all main effects and all
interactions for within-subjects factors. The default is in effect whenever a design is pro-
cessed without a preceding WSDESIGN or when the preceding WSDESIGN subcommand
has no specifications. 

• A WSDESIGN specification can include main effects, factor-by-factor interactions, nested
terms (term within term), terms using keyword MWITHIN, and pooled effects using the
plus sign. The specification is the same as on the DESIGN subcommand but involves only
within-subjects factors.

• A WSDESIGN specification cannot include between-subjects factors or terms based on
them, nor does it accept interval-level variables, keywords MUPLUS or CONSTANT, or
error-term definitions or references. 

• The WSDESIGN specification applies to all subsequent within-subjects designs until
another WSDESIGN subcommand is encountered.
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Example
MANOVA JANLO,JANHI,FEBLO,FEBHI,MARLO,MARHI BY SEX(1,2)
  /WSFACTORS MONTH(3) STIMULUS(2)
  /WSDESIGN MONTH, STIMULUS
  /WSDESIGN
  /DESIGN SEX.

• There are six dependent variables, corresponding to three months and two different levels
of stimulus. 

• The dependent variables are named on the MANOVA variable list in such an order that the
level of stimulus varies more rapidly than the month. Thus, STIMULUS is named last on
the WSFACTORS subcommand. 

• The first WSDESIGN subcommand specifies only the main effects for within-subjects
factors. There is no MONTH by STIMULUS interaction term. 

• The second WSDESIGN subcommand has no specifications and, therefore, invokes the
default within-subjects design, which includes the main effects and their interaction. 

MWITHIN Keyword for Simple Effects

You can use MWITHIN on either the WSDESIGN or the DESIGN subcommand in a model with
both between- and within-subjects factors to estimate simple effects for factors nested within
factors of the opposite type.

Example
MANOVA WEIGHT1 WEIGHT2 BY TREAT(1,2)
 /WSFACTORS=WEIGHT(2)
 /DESIGN=MWITHIN TREAT(1) MWITHIN TREAT(2)
MANOVA WEIGHT1 WEIGHT2 BY TREAT(1,2)
 /WSFACTORS=WEIGHT(2)
 /WSDESIGN=MWITHIN WEIGHT(1) MWITHIN WEIGHT(2)
 /DESIGN.

• The first DESIGN tests the simple effects of WEIGHT within each level of TREAT.

• The second DESIGN tests the simple effects of TREAT within each level of WEIGHT.

MEASURE Subcommand 

In a doubly multivariate analysis, the dependent variables represent multiple variables mea-
sured under the different levels of the within-subjects factors. Use MEASURE to assign names
to the variables that you have measured for the different levels of within-subjects factors. 

• Specify a list of one or more variable names to be used in labeling the averaged results. If
no within-subjects factor has more than two levels, MEASURE has no effect. 

• The number of dependent variables on the DESIGN subcommand should equal the product
of the number of cells in the within-subjects design and the number of names on MEASURE. 

• If you do not enter a MEASURE subcommand and there are more dependent variables than
cells in the within-subjects design, MANOVA assigns names (normally MEAS.1, MEAS.2,
etc.) to the different measures. 
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• All of the dependent variables corresponding to each measure should be listed together
and ordered so that the within-subjects factor named last on the WSFACTORS subcom-
mand varies most rapidly.

Example
MANOVA TEMP1 TO TEMP6, WEIGHT1 TO WEIGHT6 BY GROUP(1,2)
  /WSFACTORS=DAY(3) AMPM(2)
  /MEASURE=TEMP WEIGHT
  /WSDESIGN=DAY, AMPM, DAY BY AMPM
  /PRINT=SIGNIF(HYPOTH AVERF)
  /DESIGN.

• There are 12 dependent variables: 6 temperatures and 6 weights, corresponding to morning
and afternoon measurements on three days. 

• WSFACTORS identifies the two factors (DAY and AMPM) that distinguish the temperature
and weight measurements for each subject. These factors define six within-subjects cells. 

• MEASURE indicates that the first group of six dependent variables correspond to TEMP
and the second group of six dependent variables correspond to WEIGHT. 

• These labels, TEMP and WEIGHT, are used on the output requested by PRINT. 

• WSDESIGN requests a full factorial within-subjects model. Because this is the default,
WSDESIGN could have been omitted.

RENAME Subcommand 

Because any repeated measures analysis involves a transformation of the dependent vari-
ables, it is always a good idea to rename the dependent variables. Choose appropriate names
depending on the type of contrast specified for within-subjects factors. This is easier to do if
you are using one of the orthogonal contrasts. The most reliable way to assign new names is
to inspect the transformation matrix. 

Example
MANOVA LOW1 LOW2 LOW3 HI1 HI2 HI3
  /WSFACTORS=LEVEL(2) TRIAL(3)
  /CONTRAST(TRIAL)=DIFFERENCE
  /RENAME=CONST LEVELDIF TRIAL21 TRIAL312 INTER1 INTER2
  /PRINT=TRANSFORM
  /DESIGN.

• This analysis has two within-subjects factors and no between-subjects factors. 

• Difference contrasts are requested for TRIAL, which has three levels. 
• Because all orthonormal contrasts produce the same F test for a factor with two levels,

there is no point in specifying a contrast type for LEVEL. 

• New names are assigned to the transformed variables based on the transformation matrix.
These names correspond to the meaning of the transformed variables: the mean or con-
stant, the average difference between levels, the average effect of trial 2 compared to 1,
the average effect of trial 3 compared to 1 and 2; and the two interactions between LEVEL
and TRIAL.
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• The transformation matrix requested by the PRINT subcommand looks like Figure 1. 

PRINT Subcommand 

The following additional specifications on PRINT are useful in repeated measures analysis: 

SIGNIF(AVERF) Averaged F tests for use with repeated measures. This is the default display
in repeated measures analysis. The averaged F tests in the multivariate setup
for repeated measures are equivalent to the univariate (or split-plot or mixed-
model) approach to repeated measures.

SIGNIF(AVONLY) Only the averaged F test for repeated measures. AVONLY produces the same
output as AVERF and suppresses all other SIGNIF output.

SIGNIF(HF) The Huynh-Feldt corrected significance values for averaged univariate F
tests. 

SIGNIF(GG) The Greenhouse-Geisser corrected significance values for averaged
univariate F tests. 

SIGNIF(EFSIZE) The effect size for the univariate F and t tests. 

• Keywords AVERF and AVONLY are mutually exclusive. 

• When you request repeated measures analysis with the WSFACTORS subcommand, the
default display includes SIGNIF(AVERF) but does not include the usual SIGNIF(UNIV). 

• The averaged F tests are appropriate in repeated measures because the dependent variables
that are averaged actually represent contrasts of the WSFACTOR variables. When the analysis
is not doubly multivariate, as discussed above, you can specify PRINT=SIGNIF(UNIV) to
obtain significance tests for each degree of freedom, just as in univariate MANOVA.

Figure 1 Transformation matrix

 CONST LEVELDIF TRIAL1 TRIAL2 INTER1 INTER2

LOW1 0.408 0.408 -0.500 -0.289 -0.500 -0.289

LOW2 0.408 0.408 0.500 -0.289 0.500 -0.289

LOW3 0.408 0.408 0.000 0.577 0.000 0.577

HI1 0.408 -0.408 -0.500 -0.289 0.500 0.289

HI2 0.408 -0.408 0.500 -0.289 -0.500 0.289

HI3 0.408 -0.408 0.000 0.577 0.000 -0.577
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This command is not available on all operating systems.

MATRIX

matrix statements

END MATRIX

The following matrix language statements can be used in a matrix program: 

The following functions can be used in matrix language statements: 

BREAK DO IF END LOOP MSAVE SAVE 
CALL ELSE GET PRINT WRITE 
COMPUTE ELSE IF LOOP READ 
DISPLAY END IF MGET RELEASE 

ABS Absolute values of matrix elements 
ALL Test if all elements are positive 
ANY Test if any element is positive 
ARSIN Arc sines of matrix elements 
ARTAN Arc tangents of matrix elements 
BLOCK Create block diagonal matrix 
CDFNORM Cumulative normal distribution function 
CHICDF Cumulative chi-squared distribution function 
CHOL Cholesky decomposition 
CMAX Column maxima 
CMIN Column minima 
COS Cosines of matrix elements 
CSSQ Column sums of squares 
CSUM Column sums 
DESIGN Create design matrix 
DET Determinant 
DIAG Diagonal of matrix 
EOF Check end of file 
EVAL Eigenvalues of symmetric matrix 
EXP Exponentials of matrix elements 
FCDF Cumulative F distribution function 
GINV Generalized inverse
GRADE Rank elements in matrix, using sequential integers for ties
GSCH Gram-Schmidt orthonormal basis 
IDENT Create identity matrix 
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INV Inverse 
KRONECKER Kronecker product of two matrices 
LG10 Logarithms to base 10 of matrix elements 
LN Logarithms to base e of matrix elements 
MAGIC Create magic square 
MAKE Create a matrix with all elements equal 
MDIAG Create a matrix with the given diagonal 
MMAX Maximum element in matrix 
MMIN Minimum element in matrix 
MOD Remainders after division 
MSSQ Matrix sum of squares 
MSUM Matrix sum 
NCOL Number of columns 
NROW Number of rows 
RANK Matrix rank 
RESHAPE Change shape of matrix 
RMAX Row maxima 
RMIN Row minima 
RND Round off matrix elements to nearest integer 
RNKORDER Rank elements in matrix, averaging ties 
RSSQ Row sums of squares 
RSUM Row sums 
SIN Sines of matrix elements 
SOLVE Solve systems of linear equations 
SQRT Square roots of matrix elements 
SSCP Sums of squares and cross-products 
SVAL Singular values 
SWEEP Perform sweep transformation 
T (Synonym for TRANSPOS) 
TCDF Cumulative normal t distribution function 
TRACE Calculate trace (sum of diagonal elements) 
TRANSPOS Transposition of matrix 
TRUNC Truncation of matrix elements to integer 
UNIFORM Create matrix of uniform random numbers 
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Example: 
MATRIX.
READ A /FILE=MATRDATA /SIZE={6,6} /FIELD=1 TO 60.
CALL EIGEN(A,EIGENVEC,EIGENVAL).
LOOP J=1 TO NROW(EIGENVAL).
+ DO IF (EIGENVAL(J) > 1.0).
+ PRINT EIGENVAL(J) / TITLE="Eigenvalue:" /SPACE=3.
+ PRINT T(EIGENVEC(:,J)) / TITLE="Eigenvector:" /SPACE=1.
+ END IF.
END LOOP.
END MATRIX.

Overview 

The MATRIX and END MATRIX commands enclose statements that are executed by the SPSS
matrix processor. Using matrix programs, you can write your own statistical routines in the
compact language of matrix algebra. Matrix programs can include mathematical calcula-
tions, control structures, display of results, and reading and writing matrices as character files
or SPSS data files.

As discussed below, a matrix program is for the most part independent of the rest of the
SPSS session, although it can read and write SPSS data files, including the working data file.

This Syntax Reference section does not attempt to explain the rules of matrix algebra.
Many textbooks, such as Hadley (1961) and O’Nan (1971), teach the application of matrix
methods to statistics.

The SPSS MATRIX procedure was originally developed at the Madison Academic
Computing Center, University of Wisconsin. 

Terminology

A variable within a matrix program represents a matrix, which is simply a set of values
arranged in a rectangular array of rows and columns. 

• An  (read “n by m”) matrix is one that has n rows and m columns. The integers n
and m are the dimensions of the matrix. An  matrix contains  elements, or data
values. 

• An  matrix is sometimes called a column vector, and a  matrix is sometimes
called a row vector. A vector is a special case of a matrix. 

• A  matrix, containing a single data value, is often called a scalar. A scalar is also a
special case of a matrix. 

• An index to a matrix or vector is an integer that identifies a specific row or column.
Indexes normally appear in printed works as subscripts, as in , but are specified in the
matrix language within parentheses, as in . The row index for a matrix precedes
the column index. 

• The main diagonal of a matrix consists of the elements whose row index equals their col-
umn index. It begins at the top left corner of the matrix; in a square matrix, it runs to the
bottom right corner. 

n m×
n m× n m×

n 1× 1 n×

1 1×

A31
A 3,1( )
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• The transpose of a matrix is the matrix with rows and columns interchanged. The trans-
pose of an  matrix is an  matrix. 

• A symmetric matrix is a square matrix that is unchanged if you flip it about the main
diagonal. That is, the element in row i, column j equals the element in row j, column i. A
symmetric matrix equals its transpose.

• Matrices are always rectangular, although it is possible to read or write symmetric matri-
ces in triangular form. Vectors and scalars are considered degenerate rectangles. 

• It is an error to try to create a matrix whose rows have different numbers of elements.

A matrix program does not process individual cases unless you so specify, using the control
structures of the matrix language. Unlike ordinary SPSS variables, matrix variables do not
have distinct values for different cases. A matrix is a single entity.

Vectors in matrix processing should not be confused with the vectors temporarily created
by the VECTOR command in SPSS. The latter are shorthand for a list of SPSS variables and,
like all ordinary SPSS variables, are unavailable during matrix processing.

Matrix Variables

A matrix variable is created by a matrix statement that assigns a value to a variable name. 

• A matrix variable name follows the same rules as those applicable to an ordinary SPSS
variable name. 

• The names of matrix functions and procedures cannot be used as variable names within a
matrix program. (In particular, the letter T cannot be used as a variable name because T
is an alias for the TRANSPOS function.) 

• The COMPUTE, READ, GET, MGET, and CALL statements create matrices. An index vari-
able named on a LOOP statement creates a scalar with a value assigned to it. 

• A variable name can be redefined within a matrix program without regard to the dimen-
sions of the matrix it represents. The same name can represent scalars, vectors, and full
matrices at different points in the matrix program. 

• MATRIX—END MATRIX does not include any special processing for missing data. When
reading a data matrix from an SPSS data file, you must therefore specify whether missing
data are to be accepted as valid or excluded from the matrix.

String Variables in Matrix Programs

Matrix variables can contain short string data. Support for string variables is limited, however. 

• MATRIX will attempt to carry out calculations with string variables if you so request. The
results will not be meaningful. 

• You must specify a format (such as A8) when you display a matrix that contains string data.

Syntax of Matrix Language

A matrix program consists of statements. Matrix statements must appear in a matrix
program, between the MATRIX and END MATRIX commands. They are analogous to SPSS

n m× m n×
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commands and follow the rules of the SPSS command language regarding the abbreviation
of keywords; the equivalence of upper and lower case; the use of spaces, commas, and equals
signs; and the splitting of statements across multiple lines. However, commas are required to
separate arguments to matrix functions and procedures and to separate variable names on the
RELEASE statement.

Matrix statements are composed of the following elements: 

• Keywords, such as the names of matrix statements. 

• Variable names. 
• Explicitly written matrices, which are enclosed within braces ({}). 

• Arithmetic and logical operators. 

• Matrix functions. 

• The SPSS command terminator, which serves as a statement terminator within a matrix
program.

Comments in Matrix Programs

Within a matrix program, you can enter comments in any of the forms recognized by SPSS:
on lines beginning with the COMMENT command, on lines beginning with an asterisk, or be-
tween the characters /* and */ on a command line. 

Matrix Notation in SPSS

To write a matrix explicitly: 

• Enclose the matrix within braces ({}). 

• Separate the elements of each row by commas. 

• Separate the rows by semicolons.

• String elements must be enclosed in either apostrophes or quotation marks, as is generally
true in the SPSS command language.

Example
{1,2,3;4,5,6}

• The example represents the following matrix:

Example
{1,2,3}

• This example represents a row vector:

1 2 3

4 5 6

1 2 3
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Example
{11;12;13}

• This example represents a column vector:

Example
{3}

• This example represents a scalar. The braces are optional. You can specify the same scalar
as 3. 

Matrix Notation Shorthand

You can simplify the construction of matrices using notation shorthand.

Consecutive Integers. Use a colon to indicate a range of consecutive integers. For example, the
vector {1,2,3,4,5,6} can be written {1:6}.

Incremented Ranges of Integers. Use a second colon followed by an integer to indicate the in-
crement. The matrix {1,3,5,7;2,5,8,11} can be written as {1:7:2;2:11:3},
where 1:7:2 indicates the integers from 1 to 7 incrementing by 2, and 2:11:3 indicates
the integers from 2 to 11 incrementing by 3. 

• You must use integers when specifying a range in either of these ways. Numbers with
fractional parts are truncated to integers.

• If an arithmetic expression is used, it should be enclosed in parentheses.

Extraction of an Element, a Vector, or a Submatrix 

You can use indexes in parentheses to extract an element from a vector or matrix, a vector
from a matrix, or a submatrix from a matrix. In the following discussion, an integer index
refers to an integer expression used as an index, which can be a scalar matrix with an integer
value or an integer element extracted from a vector or matrix. Similarly, a vector index
refers to a vector expression used as an index, which can be a vector matrix or a vector
extracted from a matrix. 

11
12

13
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For example, if S is a scalar matrix, , R is a row vector, , C is a

column vector, , and A is a 5 × 5 matrix, , then:

R(S) = R(2) = {3}
C(S) = C(2) = {3}
• An integer index extracts an element from a vector matrix. 

• The distinction between a row and a column vector does not matter when an integer index
is used to extract an element from it.

A(2,3) = A(S,3) = {23}

• Two integer indexes separated by a comma extract an element from a rectangular matrix. 

A(R,2)=A(1:5:2,2)={12; 32; 52}
A(2,R)=A(2,1:5:2)={21, 23, 25}
A(C,2)=A(2:4,2)= {22;32;42}
A(2,C)=A(2,2:4)= {22,23,24}

•  An integer and a vector index separated by a comma extract a vector from a matrix.

• The distinction between a row and a column vector does not matter when used as indexes
in this way.

A(2,:)=A(S,:) = {21, 22, 23, 24, 25} 
A(:,2) =A(:,S)= {12; 22; 32; 42; 52}

• A colon by itself used as an index extracts an entire row or column vector from a matrix.

A(R,C)=A(R,2:4)=A(1:5:2,C)=A(1:5:2,2:4)={12,13,14;32,33,34;52,53,54}
A(C,R)=A(C,1:5:2)=A(2:4,R)=A(2:4,1:5:2)={21,23,25;31,33,35;41,43,45} 
• Two vector indexes separated by a comma extract a submatrix from a matrix. 

• The distinction between a row and a column vector does not matter when used as indexes
in this way.

Construction of a Matrix from Other Matrices

You can use vector or rectangular matrices to construct a new matrix, separating row expres-
sions by semicolons and components of row expressions by commas. If a column vector 
has n elements and matrix M has the dimensions , then  is an  ma-
trix. Similarly, if the row vector  has m elements and M is the same, then  is an

 matrix. In fact, you can paste together any number of matrices and vectors this
way. 

S 2= R 1 3 5=

C
2
3

4

= A

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35
41 42 43 44 45

51 52 53 54 55

=

Vc
n m× {M Vc}, n m 1+( )×

Vr {M Vr};
n 1+( ) m×



154 MATRIX—END MATRIX

• All of the components of each column expression must have the same number of actual
rows, and all of the row expressions must have the same number of actual columns. 

• The distinction between row vectors and column vectors must be observed carefully
when constructing matrices in this way, so that the components will fit together properly.

• Several of the matrix functions are also useful in constructing matrices; see in particular
the MAKE, UNIFORM, and IDENT functions in “Matrix Functions” on p. 161.

Example
COMPUTE M={CORNER, COL3; ROW3}.

• This example constructs the matrix M from the matrix CORNER, the column vector COL3,
and the row vector ROW3.

• COL3 supplies new row components and is separated from CORNER by a comma.

• ROW3 supplies column elements and is separated from previous expressions by a semi-
colon. 

• COL3 must have the same number of rows as CORNER.
• ROW3 must have the same number of columns as the matrix resulting from the previous

expressions.

• For example, if , , and ,

then: 

Matrix Operations

You can perform matrix calculations according to the rules of matrix algebra and compare
matrices using relational or logical operators. 

Conformable Matrices

Many operations with matrices make sense only if the matrices involved have “suitable”
dimensions. Most often, this means that they should be the same size, with the same number
of rows and the same number of columns. Matrices that are the right size for an operation are
said to be conformable matrices. If you attempt to do something in a matrix program with
a matrix that is not conformable for that operation—a matrix that has the wrong dimen-
sions—you will receive an error message, and the operation will not be performed. An
important exception, where one of the matrices is a scalar, is discussed below.

Requirements for carrying out matrix operations include: 

• Matrix addition and subtraction require that the two matrices be the same size. 
• The relational and logical operations described below require that the two matrices be the

same size. 

CORNER 11 12

21 22
= COL3 13

23
= ROW3 31 32 33=

M
11 12 13

21 22 23
31 32 33

=
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• Matrix multiplication requires that the number of columns of the first matrix equal the
number of rows of the second matrix. 

• Raising a matrix to a power can be done only if the matrix is square. This includes the
important operation of inverting a matrix, where the power is .

• Conformability requirements for matrix functions are noted in “Matrix Functions” on p.
161 and in “COMPUTE Statement” on p. 160.

Scalar Expansion

When one of the matrices involved in an operation is a scalar, the scalar is treated as a matrix
of the correct size in order to carry out the operation. This internal scalar expansion is
performed for the following operations: 

• Addition and subtraction. 
• Elementwise multiplication, division, and exponentiation. Note that multiplying a matrix

elementwise by an expanded scalar is equivalent to ordinary scalar multiplication: each
element of the matrix is multiplied by the scalar. 

• All relational and logical operators. 

Arithmetic Operators

You can add, subtract, multiply, or exponentiate matrices according to the rules of matrix
algebra, or you can perform elementwise arithmetic, in which you multiply, divide, or expo-
nentiate each element of a matrix separately. The arithmetic operators are listed below.

Sign reversal. A minus sign placed in front of a matrix reverses the sign of each
element. (The unary  is also accepted but has no effect.)

 Matrix addition. Corresponding elements of the two matrices are added. The
matrices must have the same dimensions, or one must be a scalar.

 Matrix subtraction. Corresponding elements of the two matrices are subtracted.
The matrices must have the same dimensions, or one must be a scalar.

 Multiplication. There are two cases. First, scalar multiplication: if either of the
matrices is a scalar, each element of the other matrix is multiplied by that scalar.
Second, matrix multiplication: if  A is an  matrix and B is an  matrix,

 is an  matrix in which the element in row i, column k, is equal to
.

 Division. The division operator performs elementwise division (described below).
True matrix division, the inverse operation of matrix multiplication, is accom-
plished by taking the INV function (square matrices) or the GINV function (rectan-
gular matrices) of the denominator and multiplying.

 Matrix exponentiation. A matrix can be raised only to an integer power. The
matrix, which must be square, is multiplied by itself as many times as the absolute
value of the exponent. If the exponent is negative, the result is then inverted.

1–

Unary -
+

+

-

*

m n× n p×
A* B m p×
Σj 1=

n A i,j( ) B j,k( )×

/

**
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 Elementwise multiplication. Each element of the matrix is multiplied by the corre-
sponding element of the second matrix. The matrices must have the same dimen-
sions, or one must be a scalar.

 Elementwise division. Each element of the matrix is divided by the corresponding
element of the second matrix. The matrices must have the same dimensions, or one
must be a scalar.

 Elementwise exponentiation. Each element of the first matrix is raised to the power
of the corresponding element of the second matrix. The matrices must have the
same dimensions, or one must be a scalar.

 Sequential integers. This operator creates a vector of consecutive integers from the
value preceding the operator to the value following it. You can specify an optional
increment following a second colon. See “Matrix Notation Shorthand” on p. 152
for the principal use of this operator. 

• Use these operators only with numeric matrices. The results are undefined when they are
used with string matrices.

Relational Operators

The relational operators are used to compare two matrices, element by element. The result is
a matrix of the same size as the (expanded) operands and containing either 1 or 0. The value
of each element, 1 or 0, is determined by whether the comparison between the corresponding
element of the first matrix with the corresponding element of the second matrix is true or
false, 1 for true and 0 for false. The matrices being compared must be of the same dimensions
unless one of them is a scalar. The relational operators are listed in Table 1. 

• The symbolic and alphabetic forms of these operators are equivalent.

• The symbols representing NE  are system dependent. In general, the tilde 
is valid for ASCII systems while the logical-not sign , or whatever symbol over the
number 6 on the keyboard, is valid for IBM EBCDIC systems.

• Use these operators only with numeric matrices. The results are undefined when they are
used with string matrices. 

Table 1 Relational operators in matrix programs

> GT Greater than 
<  LT Less than 
<> or ~= (¬=) NE Not equal to 
<=  LE Less than or equal to
>=  GE Greater than or equal to 
=  EQ Equal to

&*

&/

&**

:

(~= or =)¬ (~)
( )¬
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Logical Operators

Logical operators combine two matrices, normally containing values of 1 (true) or 0 (false).
When used with other numerical matrices, they treat all positive values as true and all nega-
tive and 0 values as false. The logical operators are:

NOT Reverses the truth of the matrix that follows it. Positive elements yield 0, and neg-
ative or 0 elements yield 1.

AND Both must be true. The matrix A AND B is 1 where the corresponding elements of
A and B are both positive, and 0 elsewhere.

OR Either must be true. The matrix A OR B is 1 where the corresponding element of
either A or B is positive, and 0 where both elements are negative or 0.

XOR Either must be true, but not both. The matrix A XOR B is 1 where one, but not both,
of the corresponding elements of A and B is positive, and 0 where both are positive
or neither is positive. 

Precedence of Operators

Parentheses can be used to control the order in which complex expressions are evaluated.
When the order of evaluation is not specified by parentheses, operations are carried out in the
order listed below. The operations higher on the list take precedence over the operations lower
on the list.

 (Unary)

 (Addition and Subtraction)

NOT
AND
OR XOR

Operations of equal precedence are performed left to right of the expressions.

Examples
COMPUTE A = {1,2,3;4,5,6}.
COMPUTE B = A + 4.
COMPUTE C = A &** 2.
COMPUTE D = 2 &** A.
COMPUTE E = A < 5.
COMPUTE F = (C &/ 2) < B.

+ -
:
** &**
* &* &/
+ -
> >= < <= <>=
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• The results of these COMPUTE statements are: 

                         

                               

MATRIX and Other SPSS Commands 

A matrix program is a single procedure within an SPSS session. 

• No working data file is needed to run a matrix program. If one exists, it is ignored during
matrix processing unless you specifically reference it (with an asterisk) on the GET, SAVE,
MGET, or MSAVE statements. 

• Variables defined in the SPSS working data file are unavailable during matrix processing,
except with the GET or MGET statements. 

• Matrix variables are unavailable after the END MATRIX command, unless you use SAVE
or MSAVE to write them to the working data file.

• You cannot run a matrix program from a syntax window if split-file processing is in effect.
If you save the matrix program into a syntax file, however, you can use the INCLUDE
command to run the program even if split-file processing is in effect.

Matrix Statements

Table 2 lists all the statements that are accepted within a matrix program. Most of them have
the same name as an analogous SPSS command and perform an exactly analogous function.
Use only these statements between the MATRIX and END MATRIX commands. Any command
not recognized as a valid matrix statement will be rejected by the matrix processor. 

Exchanging Data with SPSS Data Files

Matrix programs can read and write SPSS data files. 

• The GET and SAVE statements read and write ordinary (case-oriented) SPSS data files,
treating each case as a row of a matrix and each ordinary variable as a column. 

Table 2 Valid matrix statements

BREAK ELSE IF MSAVE 
CALL END IF PRINT 
COMPUTE END LOOP READ 
DISPLAY GET RELEASE 
DO IF LOOP SAVE 
ELSE MGET WRITE 

A 1 2 3

4 5 6
= B 5 6 7

8 9 10
= C 1 4 9

16 25 36
=

D 2 4 8

16 32 64
= E 1 1 1

1 0 0
= F 1 1 1

0 0 0
=
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• The MGET and MSAVE statements read and write matrix-format SPSS data files, respect-
ing the structure defined by SPSS when it creates the file. These statements are discussed
below.

• Case weighting in an SPSS data file is ignored when the file is read into a matrix program.

Using a Working Data File

You can use the GET statement to read a case-oriented working data file into a matrix vari-
able. The result is a rectangular data matrix in which cases have become rows and variables
have become columns. Special circumstances can affect the processing of this data matrix.

Split-file Processing. After a SPLIT FILE command in SPSS, a matrix program executed with
the INCLUDE command will read one split-file group with each execution of a GET statement.
This enables you to process the subgroups separately within the matrix program.

Case Selection. When a subset of cases is selected for processing, as the result of a SELECT IF,
SAMPLE, or N OF CASES command, only the selected cases will be read by the GET state-
ment in a matrix program.

Temporary Transformations. The entire matrix program is treated as a single procedure by the
SPSS system. Temporary transformations—those preceded by the TEMPORARY command—
entered immediately before a matrix program are in effect throughout that program (even if
you GET the working data file repeatedly) and are no longer in effect at the end of the matrix
program.

Case Weighting. Case weighting in a working data file is ignored when the file is read into a
matrix program. 

MATRIX and END MATRIX Commands 

The MATRIX command, when encountered in an SPSS session, invokes the matrix processor,
which reads matrix statements until the END MATRIX or FINISH command is encountered. 

• MATRIX is a procedure and cannot be entered inside a transformation structure such as DO
IF or LOOP. 

• The MATRIX procedure does not require a working data file. 

• Comments are removed before subsequent lines are passed to the matrix processor. 

• Macros are expanded before subsequent lines are passed to the matrix processor. 

The END MATRIX command terminates matrix processing and returns control to the SPSS
command processor. 
• The contents of matrix variables are lost after an END MATRIX command. 

• The working data file, if present, becomes available again after an END MATRIX command. 
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COMPUTE Statement

The COMPUTE statement carries out most of the calculations in the matrix program. It close-
ly resembles the COMPUTE command in the SPSS transformation language. 

• The basic specification is the target variable, an equals sign, and the assignment expres-
sion. Values of the target variable are calculated according to the specification on the
assignment expression. 

• The target variable must be named first, and the equals sign is required. Only one target
variable is allowed per COMPUTE statement. 

• Expressions that extract portions of a matrix, such as M(1,:) or M(1:3,4), are allowed to
assign values. (See “Matrix Notation Shorthand” on p. 152.) The target variable must be
specified as a variable.

• Matrix functions must specify at least one argument enclosed in parentheses. If an expres-
sion has two or more arguments, each argument must be separated by a comma. For a com-
plete discussion of the functions and their arguments, see “Matrix Functions” on p. 161.

String Values on COMPUTE Statements 

Matrix variables, unlike those in the SPSS transformation language, are not checked for data
type (numeric or string) when you use them in a COMPUTE statement. 
• Numerical calculations with matrices containing string values will produce meaningless

results. 

• One or more elements of a matrix can be set equal to string constants by enclosing the
string constants in apostrophes or quotation marks on a COMPUTE statement. 

• String values can be copied from one matrix to another with the COMPUTE statement. 

• There is no way to display a matrix that contains both numeric and string values, if you
compute one for some reason.

Example 
COMPUTE LABELS={"Observe", "Predict", "Error"}.
PRINT LABELS /FORMAT=A7.

• LABELS is a row vector containing three string values.

Arithmetic Operations and Comparisons

The expression on a COMPUTE statement can be formed from matrix constants and variables,
combined with the arithmetic, relational, and logical operators discussed above. Matrix con-
structions and matrix functions are also allowed. 

Examples 
COMPUTE PI = 3.14159265.
COMPUTE RSQ = R * R.
COMPUTE FLAGS = EIGENVAL >= 1.
COMPUTE ESTIM = {OBS, PRED, ERR}.
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• The first statement computes a scalar. Note that the braces are optional on a scalar constant. 

• The second statement computes the square of the matrix R. R can be any square matrix,
including a scalar. 

• The third statement computes a vector named FLAGS, which has the same dimension as the
existing vector EIGENVAL. Each element of FLAGS equals 1 if the corresponding element of
EIGENVAL is greater than or equal to 1, and 0 if the corresponding element is less than 1. 

• The fourth statement constructs a matrix ESTIM by concatenating the three vectors or ma-
trices OBS, PRED, and ERR. The component matrices must have the same number of rows.

Matrix Functions

The following functions are available in the matrix program. Except where noted, each takes
one or more numeric matrices as arguments and returns a matrix value as its result. The argu-
ments must be enclosed in parentheses, and multiple arguments must be separated by commas. 

On the following list, matrix arguments are represented by names beginning with M.
Unless otherwise noted, these arguments can be vectors or scalars. Arguments that must be
vectors are represented by names beginning with V, and arguments that must be scalars are
represented by names beginning with S. 

ABS(M) Absolute value. Takes a single argument. Returns a matrix having the
same dimensions as the argument, containing the absolute values of its
elements.

ALL(M) Test for all elements non-zero. Takes a single argument. Returns a sca-
lar: 1 if all elements of the argument are non-zero and 0 if any element
is zero.

ANY(M) Test for any element non-zero. Takes a single argument. Returns a sca-
lar: 1 if any element of the argument is non-zero and 0 if all elements
are zero.

ARSIN(M) Inverse sine. Takes a single argument, whose elements must be be-
tween  and 1. Returns a matrix having the same dimensions as the
argument, containing the inverse sines (arc sines) of its elements. The
results are in radians and are in the range from  to .

ARTAN(M) Inverse tangent. Takes a single argument. Returns a matrix having the
same dimensions as the argument, containing the inverse tangents (arc tan-
gents) of its elements, in radians. To convert radians to degrees, multiply
by , which you can compute as . For example, the
statement COMPUTE DEGREES=ARTAN(M)*45/ARTAN(1) returns a
matrix containing inverse tangents in degrees.

BLOCK(M1,M2,...) Create a block diagonal matrix. Takes any number of arguments.
Returns a matrix with as many rows as the sum of the rows in all the
arguments, and as many columns as the sum of the columns in all the
arguments, with the argument matrices down the diagonal and zeros
elsewhere. For example, if: 

1–

π 2⁄– π 2⁄

180 π⁄ 45 ARTAN 1( )⁄
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,  ,  , and ,

then:

CDFNORM(M) Standard normal cumulative distribution function of elements. Takes
a single argument. Returns a matrix having the same dimensions as the
argument, containing the values of the cumulative normal distribution
function for each of its elements. If an element of the argument is x,
the corresponding element of the result is a number between 0 and 1,
giving the proportion of a normal distribution that is less than x. For
example, CDFNORM({-1.96,0,1.96}) results in, approximately,
{.025,.5,.975}.

CHICDF(M,S) Chi-square cumulative distribution function of elements. Takes two
arguments, a matrix of chi-square values and a scalar giving the de-
grees of freedom (which must be positive). Returns a matrix having
the same dimensions as the first argument, containing the values of the
cumulative chi-square distribution function for each of its elements. If
an element of the first argument is x and the second argument is S, the
corresponding element of the result is a number between 0 and 1,
giving the proportion of a chi-square distribution with S degrees of
freedom that is less than x. If x is not positive, the result is 0. 

CHOL(M) Cholesky decomposition. Takes a single argument, which must be a
symmetric positive-definite matrix (a square matrix, symmetric about
the main diagonal, with positive eigenvalues). Returns a matrix
having the same dimensions as the argument. If M is a symmetric pos-
itive-definite matrix and B=CHOL(M), then T(B)*B=M, where T is the
transpose function defined below. 

A 1 1 1

1 1 1
= B 2 2

2 2
= C

3 3 3

3 3 3

3 3 3

3 3 3

= D 4 4 4=

BLOCK A B C D, , ,( )

1 1 1 0 0 0 0 0 0 0 0

1 1 1 0 0 0 0 0 0 0 0

0 0 0 2 2 0 0 0 0 0 0

0 0 0 2 2 0 0 0 0 0 0

0 0 0 0 0 3 3 3 0 0 0
0 0 0 0 0 3 3 3 0 0 0

0 0 0 0 0 3 3 3 0 0 0

0 0 0 0 0 3 3 3 0 0 0

0 0 0 0 0 0 0 0 4 4 4

=
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CMAX(M) Column maxima. Takes a single argument. Returns a row vector with
the same number of columns as the argument. Each column of the
result contains the maximum value of the corresponding column of the
argument.

CMIN(M) Column minima. Takes a single argument. Returns a row vector with
the same number of columns as the argument. Each column of the
result contains the minimum value of the corresponding column of the
argument.

COS(M) Cosines. Takes a single argument. Returns a matrix having the same di-
mensions as the argument, containing the cosines of the elements of the
argument. Elements of the argument matrix are assumed to be measured
in radians. To convert degrees to radians, multiply by , which
you can compute as . For example, the statement
COMPUTE COSINES=COS(DEGREES*ARTAN(1)/45) returns co-
sines from a matrix containing elements measured in degrees.

CSSQ(M) Column sums of squares. Takes a single argument. Returns a row vec-
tor with the same number of columns as the argument. Each column
of the result contains the sum of the squared values of the elements in
the corresponding column of the argument.

CSUM(M) Column sums. Takes a single argument. Returns a row vector with the
same number of columns as the argument. Each column of the result
contains the sum of the elements in the corresponding column of the
argument.

DESIGN(M) Main-effects design matrix from the columns of a matrix. Takes a
single argument. Returns a matrix having the same number of rows as
the argument, and as many columns as the sum of the numbers of
unique values in each column of the argument. Constant columns in the
argument are skipped with a warning message. The result contains 1 in
the row(s) where the value in question occurs in the argument and 0
otherwise. For example, if:

 , then: 

The first three columns of the result correspond to the three distinct val-
ues 1, 2, and 3 in the first column of A; the fourth through sixth columns
of the result correspond to the three distinct values 2, 3, and 6 in the sec-
ond column of A; and the last two columns of the result correspond to
the two distinct values 8 and 5 in the third column of A.

π 180⁄
ARTAN 1( ) 45⁄

A

1 2 8

1 3 8

2 6 5

3 3 8

3 6 5

= DESIGN A( )

1 0 0 1 0 0 1 0
1 0 0 0 1 0 1 0

0 1 0 0 0 1 0 1

0 0 1 0 1 0 1 0

0 0 1 0 0 1 0 1

=
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DET(M) Determinant. Takes a single argument, which must be a square matrix.
Returns a scalar, which is the determinant of the argument.

DIAG(M) Diagonal of a matrix. Takes a single argument. Returns a column vec-
tor with as many rows as the minimum of the number of rows and the
number of columns in the argument. The ith element of the result is
the value in row i, column i, of the argument. 

EOF(file) End of file indicator, normally used after a READ statement. Takes a
single argument, which must be either a filename in apostrophes or
quotation marks, or a file handle defined on a FILE HANDLE command
that precedes the matrix program. Returns a scalar equal to 1 if the last
attempt to read that file encountered the last record in the file, and
equal to 0 if the last attempt did not encounter the last record in the file.
Calling the EOF function causes a REREAD specification on the READ
statement to be ignored on the next attempt to read the file.

EVAL(M) Eigenvalues of a symmetric matrix. Takes a single argument, which
must be a symmetric matrix. Returns a column vector with the same
number of rows as the argument, containing the eigenvalues of the
argument in decreasing numerical order.

EXP(M) Exponentials of matrix elements. Takes a single argument. Returns a
matrix having the same dimensions as the argument, in which each
element equals e raised to the power of the corresponding element in
the argument matrix.

FCDF(M,S1,S2) Cumulative F distribution function of elements. Takes three
arguments, a matrix of F values and two scalars giving the degrees of
freedom (which must be positive). Returns a matrix having the same
dimensions as the first argument M, containing the values of the cu-
mulative F distribution function for each of its elements. If an element
of the first argument is x and the second and third arguments are S1
and S2, the corresponding element of the result is a number between 0
and 1, giving the proportion of an F distribution with S1 and S2
degrees of freedom that is less than x. If x is not positive, the result is 0. 

GINV(M) Moore-Penrose generalized inverse of a matrix. Takes a single argu-
ment. Returns a matrix with the same dimensions as the transpose of
the argument. If A is the generalized inverse of a matrix M, then
M*A*M=M and . Both  and  are symmetric.

GRADE(M) Ranks elements in a matrix. Takes a single argument. Uses sequential
integers for ties.

GSCH(M) Gram-Schmidt orthonormal basis for the space spanned by the column
vectors of a matrix. Takes a single argument, in which there must be as
many linearly independent columns as there are rows. (That is, the rank
of the argument must equal the number of rows.) Returns a square ma-
trix with as many rows as the argument. The columns of the result form
a basis for the space spanned by the columns of the argument.

A*M*A=A A*M M*A
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IDENT(S1 [,S2]) Create an identity matrix. Takes either one or two arguments, which
must be scalars. Returns a matrix with as many rows as the first
argument and as many columns as the second argument, if any. If the
second argument is omitted, the result is a square matrix. Elements on
the main diagonal of the result equal 1, and all other elements equal 0.

INV(M) Inverse of a matrix. Takes a single argument, which must be square
and nonsingular (that is, its determinant must not be 0). Returns a
square matrix having the same dimensions as the argument. If A is the
inverse of M, then M*A=A*M=I, where I is the identity matrix. 

KRONEKER(M1,M2) Kronecker product of two matrices. Takes two arguments. Returns a
matrix whose row dimension is the product of the row dimensions of
the arguments and whose column dimension is the product of the
column dimensions of the arguments. The Kronecker product of two
matrices A and B takes the form of an array of scalar products:

A(1,1)*B A(1,2)*B ...A(1,N)*B
A(2,1)*B A(2,2)*B ...A(2,N)*B

...
A(M,1)*B A(M,2)*B ...A(M,N)*B

LG10(M) Base 10 logarithms of the elements. Takes a single argument, all of
whose elements must be positive. Returns a matrix having the same
dimensions as the argument, in which each element is the logarithm to
base 10 of the corresponding element of the argument.

LN(M) Natural logarithms of the elements. Takes a single argument, all of
whose elements must be positive. Returns a matrix having the same
dimensions as the argument, in which each element is the logarithm to
base e of the corresponding element of the argument.

MAGIC(S) Magic square. Takes a single scalar, which must be 3 or larger, as an
argument. Returns a square matrix with S rows and S columns contain-
ing the integers from 1 through . All the row sums and all the column
sums are equal in the result matrix. (The result matrix is only one of
several possible magic squares.)

MAKE(S1,S2,S3) Create a matrix, all of whose elements equal a specified value. Takes
three scalars as arguments. Returns an  matrix, all of whose
elements equal S3. 

MDIAG(V) Create a square matrix with a specified main diagonal. Takes a single
vector as an argument. Returns a square matrix with as many rows and
columns as the dimension of the vector. The elements of the vector ap-
pear on the main diagonal of the matrix, and the other matrix elements
are all 0.

MMAX(M) Maximum element in a matrix. Takes a single argument. Returns a sca-
lar equal to the numerically largest element in the argument M. 

MMIN(M) Minimum element in a matrix. Takes a single argument. Returns a sca-
lar equal to the numerically smallest element in the argument M. 

S2

S1 S2×
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MOD(M,S) Remainders after division by a scalar. Takes two arguments, a matrix
and a scalar (which must not be 0). Returns a matrix having the same
dimensions as M, each of whose elements is the remainder after the
corresponding element of M is divided by S. The sign of each element
of the result is the same as the sign of the corresponding element of the
matrix argument M. 

MSSQ(M) Matrix sum of squares. Takes a single argument. Returns a scalar that
equals the sum of the squared values of all the elements in the argument.

MSUM(M) Matrix sum. Takes a single argument. Returns a scalar that equals the
sum of all the elements in the argument.

NCOL(M) Number of columns in a matrix. Takes a single argument. Returns a
scalar that equals the number of columns in the argument.

NROW(M) Number of rows in a matrix. Takes a single argument. Returns a scalar
that equals the number of rows in the argument.

RANK(M) Rank of a matrix. Takes a single argument. Returns a scalar that equals
the number of linearly independent rows or columns in the argument.

RESHAPE(M,S1,S2) Matrix of different dimensions. Takes three arguments, a matrix and
two scalars, whose product must equal the number of elements in the
matrix. Returns a matrix whose dimensions are given by the scalar ar-
guments. For example, if M is any matrix with exactly 50 elements,
then RESHAPE(M, 5, 10) is a matrix with 5 rows and 10 columns.
Elements are assigned to the reshaped matrix in order by row.

RMAX(M) Row maxima. Takes a single argument. Returns a column vector with
the same number of rows as the argument. Each row of the result con-
tains the maximum value of the corresponding row of the argument.

RMIN(M) Row minima. Takes a single argument. Returns a column vector with
the same number of rows as the argument. Each row of the result con-
tains the minimum value of the corresponding row of the argument.

RND(M) Elements rounded to the nearest integers. Takes a single argument.
Returns a matrix having the same dimensions as the argument. Each
element of the result equals the corresponding element of the argu-
ment rounded to an integer.

RNKORDER(M) Ranking of matrix elements in ascending order. Takes a single argu-
ment. Returns a matrix having the same dimensions as the argument
M. The smallest element of the argument corresponds to a result ele-
ment of 1, and the largest element of the argument to a result element
equal to the number of elements, except that ties (equal elements in M)
are resolved by assigning a rank equal to the arithmetic mean of the
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applicable ranks. For example, if:

, then:

RSSQ(M) Row sums of squares. Takes a single argument. Returns a column vec-
tor having the same number of rows as the argument. Each row of the
result contains the sum of the squared values of the elements in the
corresponding row of the argument.

RSUM(M) Row sums. Takes a single argument. Returns a column vector having the
same number of rows as the argument. Each row of the result contains
the sum of the elements in the corresponding row of the argument.

SIN(M) Sines. Takes a single argument. Returns a matrix having the same di-
mensions as the argument, containing the sines of the elements of the
argument. Elements of the argument matrix are assumed to be mea-
sured in radians. To convert degrees to radians, multiply by ,
which you can compute as . For example, the state-
ment COMPUTE SINES=SIN(DEGREES*ARTAN(1)/45) com-
putes sines from a matrix containing elements measured in degrees. 

SOLVE(M1,M2) Solution of systems of linear equations. Takes two arguments, the first
of which must be square and nonsingular (its determinant must be non-
zero), and the second of which must have the same number of rows as
the first. Returns a matrix with the same dimensions as the second
argument. If M1*X=M2, then X=SOLVE(M1, M2). In effect, this func-
tion sets its result X equal to INV(M1)*M2. 

SQRT(M) Square roots of elements. Takes a single argument, whose elements
must not be negative. Returns a matrix having the same dimensions as
the arguments, whose elements are the positive square roots of the cor-
responding elements of the argument.

SSCP(M) Sums of squares and cross-products. Takes a single argument. Returns
a square matrix having as many rows (and columns) as the argument
has columns. SSCP(M) equals T(M)*M, where T is the transpose func-
tion defined below. 

SVAL(M) Singular values of a matrix. Takes a single argument. Returns a col-
umn vector containing as many rows as the minimum of the numbers
of rows and columns in the argument, containing the singular values
of the argument in decreasing numerical order. The singular values of
a matrix M are the square roots of the eigenvalues of T(M)*M, where
T is the transpose function discussed below. 

SWEEP(M,S) Sweep transformation of a matrix. Takes two arguments, a matrix and
a scalar, which must be less than or equal to both the number of rows
and the number of columns of the matrix. In other words, the pivot

M
1– 21.7– 8

0 3.91 21.7–

8 9 10

= RNKORDER M( )
3 1.5 6.5

4 5 1.5

6.5 8 9

=

π 180⁄
ARTAN 1( ) 45⁄
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element of the matrix, which is M(S,S), must exist. Returns a matrix
of the same dimensions as M. Suppose that S={k} and
A=SWEEP(M,S). If M(k,k) is not 0, then

for i not equal to k
 for j not equal to k

                  for i,j not equal to k

and if M(k,k) equals 0, then
for all i

 for i,j not equal to k 

TCDF(M,S) Cumulative t distribution function of elements. Takes two arguments,
a matrix of t values and a scalar giving the degrees of freedom (which
must be positive). Returns a matrix having the same dimensions as M,
containing the values of the cumulative t distribution function for each
of its elements. If an element of the first argument is x and the second
argument is S, then the corresponding element of the result is a number
between 0 and 1, giving the proportion of a t distribution with S
degrees of freedom that is less than x. 

TRACE(M) Sum of the main diagonal elements. Takes a single argument. Returns
a scalar, which equals the sum of the elements on the main diagonal
of the argument.

TRANSPOS(M) Transpose of the matrix. Takes a single argument. Returns the trans-
pose of the argument. TRANSPOS can be shortened to T. 

TRUNC(M) Truncation of elements to integers. Takes a single argument. Returns a
matrix having the same dimensions as the argument, whose elements
equal the corresponding elements of the argument truncated to integers.

UNIFORM(S1,S2) Uniformly distributed pseudo-random numbers between 0 and 1.
Takes two scalars as arguments. Returns a matrix with the number of
rows specified by the first argument and the number of columns spec-
ified by the second argument, containing pseudo-random numbers
uniformly distributed between 0 and 1.

CALL Statement

Closely related to the matrix functions are the matrix procedures, which are invoked with the
CALL statement. Procedures, similarly to functions, accept arguments enclosed in parenthe-
ses and separated by commas. They return their result in one or more of the arguments as
noted in the individual descriptions below. They are implemented as procedures rather than
as functions so that they can return more than one value or (in the case of SETDIAG) modify
a matrix without making a copy of it.

EIGEN(M,var1,var2) Eigenvectors and eigenvalues of a symmetric matrix. Takes three ar-
guments: a symmetric matrix and two valid variable names to which
the results are assigned. If M is a symmetric matrix, the statement

A k k,( ) 1 M k k,( )⁄=
A i k,( ) M i k,( ) M k k,( )⁄–=
A k j,( ) M k j,( ) M k k,( )( )⁄=
A i j,( ) M k k,( )*M i j,( ) M i k,( )*M k j,( )–( ) M k k,( )⁄=

A i k,( ) A k i,( ) 0= =
A i j,( ) M i j,( )=
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CALL EIGEN(M, A, B) will assign to A a matrix having the same
dimensions as M, containing the eigenvectors of M as its columns, and
will assign to B a column vector having as many rows as M, containing
the eigenvalues of M in descending numerical order. The eigenvectors
in A are ordered to correspond with the eigenvalues in B; thus, the first
column corresponds to the largest eigenvalue, the second to the second
largest, and so on.

SETDIAG(M,V) Set the main diagonal of a matrix. Takes two arguments, a matrix and
a vector. Elements on the main diagonal of M are set equal to the cor-
responding elements of V. If V is a scalar, all the diagonal elements are
set equal to that scalar. Otherwise, if V has fewer elements than the
main diagonal of M, remaining elements on the main diagonal are un-
changed. If V has more elements than are needed, the extra elements
are not used. See also MDIAG on p. 165.

SVD(M,var1,var2,var3) Singular value decomposition of a matrix. Takes four arguments: a
matrix and three valid variable names to which the results are as-
signed. If M is a matrix, the statement CALL SVD(M,U,Q,V) will
assign to Q a diagonal matrix of the same dimensions as M, and to U
and V unitary matrices (matrices whose inverses equal their transpos-
es) of appropriate dimensions, such that M=U*Q*T(V), where T is the
transpose function defined above. The singular values of M are in the
main diagonal of Q. 

PRINT Statement

The PRINT statement displays matrices or matrix expressions. Its syntax is as follows:

PRINT [matrix expression]
[/FORMAT="format descriptor"]
[/TITLE="title"]
[/SPACE={NEWPAGE}]

              {n      }
[{/RLABELS=list of quoted names}]
{/RNAMES=vector of names }

[{/CLABELS=list of quoted names}]
{/CNAMES=vector of names }

Matrix Expression

Matrix expression is a single matrix variable name or an expression that evaluates to a
matrix. PRINT displays the specified matrix. 

• The matrix specification must precede any other specifications on the PRINT statement. If
no matrix is specified, no data will be displayed, but the TITLE and SPACE specifications
will be honored. 

• You can specify a matrix name, a matrix raised to a power, or a matrix function (with its
arguments in parentheses) by itself, but you must enclose other matrix expressions in
parentheses. For example, PRINT A, PRINT INV(A), and PRINT B**DET(T(C)*D)
are all legal, but PRINT A+B is not. You must specify PRINT (A+B).
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• Constant expressions are allowed. 

• A matrix program can consist entirely of PRINT statements, without defining any matrix
variables.

FORMAT Keyword

FORMAT specifies a single format descriptor for display of the matrix data. 

• All matrix elements are displayed with the same format. 

• You can use any printable numeric format (for numeric matrices) or string format (for
string matrices) as defined in FORMATS in the SPSS Base Syntax Reference Guide. 

• The matrix processor will choose a suitable numeric format if you omit the FORMAT spec-
ification, but a string format such as A8 is essential when displaying a matrix containing
string data. 

• String values exceeding the width of a string format are truncated. 

• See “Scaling Factor in Displays” on p. 171 for default formatting of matrices containing
large or small values.

TITLE Keyword

TITLE specifies a title for the matrix displayed. The title must be enclosed in quotation marks
or apostrophes. If it exceeds the maximum display width, it is truncated. The slash preceding
TITLE is required, even if it is the only specification on the PRINT statement. If you omit the
TITLE specification, the matrix name or expression from the PRINT statement is used as a
default title.

SPACE Keyword

SPACE controls output spacing before printing the title and the matrix. You can specify either
a positive number or the keyword NEWPAGE. The slash preceding SPACE is required, even if
it is the only specification on the PRINT statement.

NEWPAGE Start a new page before printing the title. 

n Skip n lines before displaying the title. 

RLABELS Keyword 

RLABELS allows you to supply row labels for the matrix. 

• The labels must be separated by commas. 

• Enclose individual labels in quotation marks or apostrophes if they contain imbedded
commas or if you wish to preserve lowercase letters. Otherwise, quotation marks or apos-
trophes are optional. 

• If too many names are supplied, the extras are ignored. If not enough names are supplied,
the last rows remain unlabeled.
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RNAMES Keyword

RNAMES allows you to supply the name of a vector or a vector expression containing row
labels for the matrix. 

• Either a row vector or a column vector can be used, but the vector must contain string data. 

• If too many names are supplied, the extras are ignored. If not enough names are supplied,
the last rows remain unlabeled.

CLABELS Keyword

CLABELS allows you to supply column labels for the matrix. 

• The labels must be separated by commas. 

• Enclose individual labels in quotation marks or apostrophes if they contain imbedded
commas or if you wish to preserve lowercase letters. Otherwise, quotation marks or apos-
trophes are optional. 

• If too many names are supplied, the extras are ignored. If not enough names are supplied,
the last columns remain unlabeled.

CNAMES Keyword

CNAMES allows you to supply the name of a vector or a vector expression containing column
labels for the matrix. 

• Either a row vector or a column vector can be used, but the vector must contain string data. 

• If too many names are supplied, the extras are ignored. If not enough names are supplied,
the last columns remain unlabeled.

Scaling Factor in Displays

When a matrix contains very large or very small numbers, it may be necessary to use scien-
tific notation to display the data. If you do not specify a display format, the matrix processor
chooses a power-of-ten multiplier that will allow the largest value to be displayed, and it dis-
plays this multiplier on a heading line before the data. The multiplier is not displayed for each
element in the matrix. The displayed values, multiplied by the power of ten that is indicated
in the heading, equal the actual values (possibly rounded). 

• Values that are very small, relative to the multiplier, are displayed as 0. 

• If you explicitly specify a scientific-notation format (Ew.d), each matrix element is dis-
played using that format. This permits you to display very large and very small numbers
in the same matrix without losing precision.

Example
COMPUTE M = {.0000000001357, 2.468, 3690000000}.
PRINT M /TITLE "Default format".
PRINT M /FORMAT "E13" /TITLE "Explicit exponential format".
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• The first PRINT subcommand uses the default format with  as the multiplier for each
element of the matrix. This results in the following output: 
Default format

10 ** 9 X
.000000000 .000000002 3.690000000

Note that the first element is displayed as 0 and the second is rounded to one significant
digit. 

• An explicitly specified exponential format on the second PRINT subcommand allows each
element to be displayed with full precision, as the following output shows:
Explicit exponential format
1.3570000E-10 2.4680000E+00 3.6900000E+09

Matrix Control Structures

The matrix language includes two structures that allow you to alter the flow of control within
a matrix program. 

• The DO IF statement tests a logical expression to determine whether one or more subse-
quent matrix statements should be executed. 

• The LOOP statement defines the beginning of a block of matrix statements that should
be executed repeatedly until a termination criterion is satisfied or a BREAK statement is
executed.

These statements closely resemble the DO IF and LOOP commands in the SPSS transforma-
tion language. In particular, these structures can be nested within one another as deeply as
the available memory allows. 

DO IF Structures

A DO IF structure in a matrix program affects the flow of control exactly as the analogous
commands affect an SPSS transformation program, except that missing-value considerations
do not arise in a matrix program. The syntax of the DO IF structure is as follows:

DO IF [(]logical expression[)]

  matrix statements

[ELSE IF [(]logical expression[)]]

  matrix statements

[ELSE IF...]

  .
  .
  .

[ELSE]

 matrix statements

END IF.

• The DO IF statement marks the beginning of the structure, and the END IF statement marks
its end. 

109
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• The ELSE IF statement is optional and can be repeated as many times as desired within the
structure. 

• The ELSE statement is optional. It can be used only once and must follow any ELSE IF
statements. 

• The END IF statement must follow any ELSE IF and ELSE statements. 

• The DO IF and ELSE IF statements must contain a logical expression, normally one involv-
ing the relational operators EQ, GT, and so on. However, the matrix language allows any
expression that evaluates to a scalar to be used as the logical expression. Scalars greater
than 0 are considered true, and scalars less than or equal to 0 are considered false.

A DO IF structure affects the flow of control within a matrix program as follows: 

• If the logical expression on the DO IF statement is true, the statements immediately fol-
lowing the DO IF are executed up to the next ELSE IF or ELSE in the structure. Control
then passes to the first statement following the END IF for that structure. 

• If the expression on the DO IF statement is false, control passes to the first ELSE IF, where
the logical expression is evaluated. If this expression is true, statements following the
ELSE IF are executed up to the next ELSE IF or ELSE statement, and control passes to the
first statement following the END IF for that structure. 

• If the expressions on the DO IF and the first ELSE IF statements are both false, control pass-
es to the next ELSE IF, where that logical expression is evaluated. If none of the expres-
sions is true on any of the ELSE IF statements, statements following the ELSE statement
are executed up to the END IF statement, and control falls out of the structure. 

• If none of the expressions on the DO IF statement or the ELSE IF statements is true and
there is no ELSE statement, control passes to the first statement following the END IF for
that structure. 

LOOP Structures

A LOOP structure in a matrix program affects the flow of control exactly as the analogous
commands affect an SPSS transformation program, except that missing-value considerations
do not arise in a matrix program. Its syntax is as follows:

LOOP [varname=n TO m [BY k]] [IF [(]logical expression[)]

matrix statements

[BREAK]

matrix statements

END LOOP [IF [(]logical expression[)]]

The matrix statements specified between LOOP and END LOOP are executed repeatedly until
one of the following four conditions is met: 

• A logical expression on the IF clause of the LOOP statement is evaluated as false. 

• An index variable used on the LOOP statement passes beyond its terminal value. 
• A logical expression on the IF clause of the END LOOP statement is evaluated as true. 

• A BREAK statement is executed within the loop structure (but outside of any nested loop
structures). 
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Index Clause on the LOOP Statement

An index clause on a LOOP statement creates an index variable whose name is specified im-
mediately after the keyword LOOP. The variable is assigned an initial value of n. Each time
through the loop the variable is tested against the terminal value m and incremented by the
increment value k if k is specified, or by 1 if k is not specified. When the index variable is
greater than m for positive increments or less than m for negative increments, control passes
to the statement after the END LOOP statement. 
• Both the index clause and the IF clause are optional. If both are present, the index clause

must appear first. 

• The index variable must be a scalar with a valid matrix variable name. 

• The initial value, n, the terminal value, m, and the increment, k (if present), must be
scalars or matrix expressions evaluating to scalars. Non-integer values are truncated to
integers before use. 

• If the keyword BY and the increment k are absent, an increment of 1 is used.

IF Clause on the LOOP Statement

The logical expression is evaluated before each iteration of the loop structure. If it is false,
the loop terminates and control passes to the statement after END LOOP. 

• The IF clause is optional. If both the index clause and the IF clause are present, the index
clause must appear first. 

• As in the DO IF structure, the logical expression of the IF clause is evaluated as a scalar,
with positive values being treated as true and zero or negative values as false.

IF Clause on the END LOOP Statement

When an IF clause is present on an END LOOP statement, the logical expression is evaluated
after each iteration of the loop structure. If it is true, the loop terminates and control passes
to the statement following the END LOOP statement.

• The IF clause is optional. 

• As on the LOOP statement, the logical expression of the IF clause is evaluated as a scalar,
with positive values being treated as true and zero or negative values as false.

BREAK Statement

The BREAK statement within a loop structure transfers control immediately to the statement
following the (next) END LOOP statement. It is normally placed within a DO IF structure
inside the LOOP structure to exit the loop when specified conditions are met.
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Example
LOOP LOCATION = 1, NROW(VEC).
+ DO IF (VEC(LOCATION) = TARGET).
+ BREAK. 

+ END IF.
END LOOP.

• This loop searches for the (first) location of a specific value, TARGET, in a vector, VEC. 

• The DO IF statement checks whether the vector element indexed by LOCATION equals the
target. 

• If so, the BREAK statement transfers control out of the loop, leaving LOCATION as the in-
dex of TARGET in VEC.

READ Statement: Reading Character Data

The READ statement reads data into a matrix or submatrix from a character-format file—that
is, a file containing ordinary numbers or words in readable form. The syntax for the READ
statement is:

READ variable reference
[/FILE = file reference]
/FIELD = c1 TO c2 [BY w]

[/SIZE = size expression]
[/MODE = {RECTANGULAR}]

{SYMMETRIC }
[/REREAD]
[/FORMAT = format descriptor]

• The file can contain values in freefield or fixed-column format. The data can appear in
any of the field formats supported by DATA LIST. 

• More than one matrix can be read from a single input record by rereading the record.
• If the end of the file is encountered during a READ operation (that is, fewer values are avail-

able than the number of elements required by the specified matrix size), a warning message
is displayed and the contents of the unread elements of the matrix are unpredictable.

Variable Specification

The variable reference on the READ statement is a matrix variable name, with or without
indexes.

For a name without indexes: 

• READ creates the specified matrix variable. 

• The matrix need not exist when READ is executed. 

• If the matrix already exists, it is replaced by the matrix read from the file.

• You must specify the size of the matrix using the SIZE specification. 

For an indexed name: 
• READ creates a submatrix from an existing matrix.
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• The matrix variable named must already exist. 

• You can define any submatrix with indexes; for example, M(:,I). To define an entire
existing matrix, specify M(:,:). 

• The SIZE specification can be omitted. If specified, its value must match the size of the
specified submatrix.

FILE Specification

FILE designates the character file containing the data. It can be an actual filename in apostro-
phes or quotation marks, or a file handle defined on a FILE HANDLE command that precedes
the matrix program. 
• The filename or handle must specify an existing file containing character data, not an

SPSS data file or a specially formatted file of another kind, such as a spreadsheet file.

• The FILE specification is required on the first READ statement in a matrix program (first
in order of appearance, not necessarily in order of execution). If you omit the FILE spec-
ification from a later READ statement, the statement uses the most recently named file (in
order of appearance) on a READ statement in the same matrix program.

FIELD Specification

FIELD specifies the column positions of a fixed-format record where the data for matrix ele-
ments are located. 

• The FIELD specification is required. 

• Startcol is the number of the leftmost column of the input area. 
• Endcol is the number of the rightmost column of the input area.

• Both startcol and endcol are required, and both must be constants. For example,
FIELD = 9 TO 72 specifies that values to be read appear between columns 9 and 72
(inclusive) of each input record. 

• The BY clause, if present, indicates that each value appears within a fixed set of columns
on the input record; that is, one value is separated from the next by its column position
rather than by a space or comma. Width is the width of the area designated for each value.
For example, FIELD = 1 TO 80 BY 10 indicates that there are eight possible val-
ues per record and that one will appear between columns 1 and 10 (inclusive), another
between columns 11 and 20, and so on up to columns 71 and 80. The BY value must even-
ly divide the length of the field. That is,  must be a multiple of
width. 

• You can use the FORMAT specification (see p. 178) to supply the same information as the
BY clause of the FIELD specification. If you omit the BY clause and do not specify a format
on the FORMAT specification, READ assumes that values are separated by blanks or com-
mas within the designated field. 

endcol startcol– 1+
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SIZE Specification

The SIZE specification is a matrix expression that, when evaluated, specifies the size of the
matrix to be read. 

• The expression should evaluate to a two-element row or column vector. The first element
designates the number of rows in the matrix to be read; the second gives the number of
columns. 

• Values of the SIZE specification are truncated to integers if necessary. 

• The size expression may be a constant, such as {5;5}, or a matrix variable name, such
as MSIZE, or any valid expression, such as INFO(1,:). 

• If you use a scalar as the size expression, a column vector containing that number of rows
is read. Thus, SIZE=1 reads a scalar, and SIZE=3 reads a 3 × 1 column vector.

You must include a SIZE specification whenever you name an entire matrix (rather than a
submatrix) in the READ statement. If you specify a submatrix, the SIZE specification is op-
tional but, if included, must agree with the size of the specified submatrix.

MODE Specification

MODE specifies the format of the matrix to be read in. It can be either rectangular or symmet-
ric. If the MODE specification is omitted, the default is RECTANGULAR.

RECTANGULAR Matrix is completely represented in file. Each row begins on a new record,
and all entries in that row are present on that and (possibly) succeeding
records. This is the default if the MODE specification is omitted.

SYMMETRIC Elements of the matrix below the main diagonal are the same as those above
it. Only matrix elements on and below the main diagonal are read; elements
above the diagonal are set equal to the corresponding symmetric elements
below the diagonal. Each row is read beginning on a new record, although it
may span more than one record. Only a single value is read from the first
record, two values are read from the second, and so on.

• If SYMMETRIC is specified, the matrix processor first checks that the number of rows and
the number of columns are the same. If the numbers, specified either on SIZE or on the
variable reference, are not the same, an error message is displayed and the command is
not executed. 

REREAD Specification

The REREAD specification indicates that the current READ statement should begin with the
last record read by a previous READ statement. 

• REREAD has no further specifications. 
• REREAD cannot be used on the first READ statement to read from a file. 

• If you omit REREAD, the READ statement begins with the first record following the last
one read by the previous READ statement. 

• The REREAD specification is ignored on the first READ statement following a call to the
EOF function for the same file.
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FORMAT Specification

FORMAT specifies how the matrix processor should interpret the input data. Format descrip-
tor can be any valid SPSS data format, such as F6, E12.2, or A6, or it can be a type code; for
example, F, E, or A. (See FORMATS in the SPSS Base Syntax Reference Guide.) 

• If you omit the FORMAT specification, the default is F. 

• You can specify the width of fixed-size data fields with either a FORMAT specification or
a BY clause on a FIELD specification. You can include it in both places only if you specify
the same value. 

• If you do not include either a FORMAT or a BY clause on FIELD, READ expects values sep-
arated by blanks or commas. 

• An additional way of specifying the width is to supply a repetition factor without a width
(for example, 10F, 5COMMA, or 3E). The field width is then calculated by dividing the
width of the whole input area on the FIELD specification by the repetition factor. A format
with a digit for the repetition factor must be enclosed in quotes. 

• Only one format can be specified. A specification such as FORMAT=’5F2.0 3F3.0
F2.0’ is invalid.

WRITE Statement: Writing Character Data

WRITE writes the value of a matrix expression to an external file. The syntax of the WRITE
statement is:

WRITE matrix expression
[/OUTFILE = file reference]
/FIELD = startcol TO endcol [BY width]

[/MODE = {RECTANGULAR}]
{TRIANGULAR }

[/HOLD]
[/FORMAT = format descriptor]

Matrix Expression Specification

Specify any matrix expression that evaluates to the value(s) to be written. 

• The matrix specification must precede any other specifications on the WRITE statement. 
• You can specify a matrix name, a matrix raised to a power, or a matrix function (with its

arguments in parentheses) by itself, but you must enclose other matrix expressions in
parentheses. For example, WRITE A, WRITE INV(A), or WRITE B**DET(T(C)*D)
is legal, but WRITE A+B is not. You must specify WRITE (A+B). 

• Constant expressions are allowed. 

OUTFILE Specification

OUTFILE designates the character file to which the matrix expression is to be written. The file
reference can be an actual filename in apostrophes or quotation marks, or a file handle
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defined on a FILE HANDLE command that precedes the matrix program. The filename or file
handle must be a valid file specification. 

• The OUTFILE specification is required on the first WRITE statement in a matrix program
(first in order of appearance, not necessarily in order of execution). 

• If you omit the OUTFILE specification from a later WRITE statement, the statement uses
the most recently named file (in order of appearance) on a WRITE statement in the same
matrix program.

FIELD Specification

FIELD specifies the column positions of a fixed-format record to which the data should be
written. 

• The FIELD specification is required.
• The start column, c1, is the number of the leftmost column of the output area. 

• The end column, c2, is the number of the rightmost column of the output area.

• Both c1 and c2 are required, and both must be constants. For example,
FIELD = 9 TO 72 specifies that values should be written between columns 9 and 72
(inclusive) of each output record. 

• The BY clause, if present, indicates how many characters should be allocated to the output
value of a single matrix element. The value w is the width of the area designated for each
value. For example, FIELD = 1 TO 80 BY 10 indicates that up to eight values
should be written per record, and that one should go between columns 1 and 10 (inclu-
sive), another between columns 11 and 20, and so on up to columns 71 and 80. The value
on the BY clause must evenly divide the length of the field. That is, c2 – c1 + 1 must be a
multiple of w. 

• You can use the FORMAT specification (see below) to supply the same information as the
BY clause. If you omit the BY clause from the FIELD specification and do not specify a
format on the FORMAT specification, WRITE uses freefield format, separating matrix ele-
ments by single blank spaces. 

MODE Specification

MODE specifies the format of the matrix to be written. If MODE is not specified, the default
is RECTANGULAR.

RECTANGULAR Write the entire matrix. Each row starts a new record, and all the values in
that row are present in that and (possibly) subsequent records. This is the
default if the MODE specification is omitted.

TRIANGULAR Write only the lower triangular entries and the main diagonal. Each row
begins a new record and may span more than one record. This mode may
save file space. 

• A matrix written with MODE = TRIANGULAR must be square, but it need not be sym-
metric. If it is not, values in the upper triangle are not written.

• A matrix written with MODE = TRIANGULAR may be read with MODE = SYMMETRIC. 



180 MATRIX—END MATRIX

HOLD Specification

HOLD causes the last line written by the current WRITE statement to be held so that the next
WRITE to that file will write on the same line. Use HOLD to write more than one matrix on a line.

FORMAT Specification

FORMAT indicates how the internal (binary) values of matrix elements should be converted
to character format for output. 

• The format descriptor is any valid SPSS data format, such as F6, E12.2, or A6, or it can
be a format type code, such as F, E, or A. It specifies how the written data are encoded
and, if a width is specified, how wide the fields containing the data are. (See FORMATS in
the SPSS Base Syntax Reference Guide for valid formats.) 

• If you omit the FORMAT specification, the default is F. 

• The data field widths may be specified either here or after BY on the FIELD specification.
You may specify the width in both places only if you give the same value. 

• An additional way of specifying the width is to supply a repetition factor without a width
(for example, 10F or 5COMMA). The field width is then calculated by dividing the width
of the whole output area on the FIELD specification by the repetition factor. A format with
a digit for the repetition factor must be enclosed in quotes. 

• If the field width is not specified in any of these ways, then the freefield format is used:
matrix values are written separated by one blank, and each value occupies as many posi-
tions as necessary to avoid the loss of precision. Each row of the matrix is written starting
with a new output record. 

• Only one format descriptor can be specified. Do not try to specify more than one format;
for example, ’5F2.0 3F3.0 F2.0’ is invalid as a FORMAT specification on WRITE.

GET Statement: Reading SPSS Data Files

GET reads matrices from an external SPSS data file or from the working data file. The syntax
of GET is as follows:

GET variable reference
[/FILE={file reference}]

{*  }
[/VARIABLES = variable list]
[/NAMES = names vector]
[/MISSING = {ACCEPT}]

{OMIT }
{value }

[/SYSMIS = {OMIT }]
{value}

Variable Specification

The variable reference on the GET statement is a matrix variable name with or without indexes. 
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For a name without indexes: 

• GET creates the specified matrix variable. 

• The size of the matrix is determined by the amount of data read from the SPSS data file
or the working file. 

• If the matrix already exists, it is replaced by the matrix read from the file.

For an indexed name: 
• GET creates a submatrix from an existing matrix.

• The matrix variable named must already exist. 

• You can define any submatrix with indexes; for example, M(:,I). To define an entire
existing matrix, specify M(:,:). 

• The indexes, along with the size of the existing matrix, specify completely the size of the
submatrix, which must agree with the dimensions of the data read from the SPSS data file.

• The specified submatrix is replaced by the matrix elements read from the SPSS data file.

FILE Specification

FILE designates the SPSS data file to be read. Use an asterisk, or simply omit the FILE spec-
ification, to designate the current working data file. 

• The file reference can be either a filename enclosed in apostrophes or quotation marks, or
a file handle defined on a FILE HANDLE command that precedes the matrix program. 

• If you omit the FILE specification, the working data file is used. 

• In a matrix program executed with the INCLUDE command, if a SPLIT FILE command is
in effect, a GET statement that references the working data file will read a single split-file
group of cases. (A matrix program cannot be executed from a syntax window if a SPLIT
FILE command is in effect.)

VARIABLES Specification

VARIABLES specifies a list of variables to be read from the SPSS data file. 

• The variable list is entered much the same as in other SPSS procedures except that the
variable names must be separated by commas. 

• The keyword TO can be used to reference consecutive variables on the SPSS data file.
• The variable list can consist of the keyword ALL to get all the variables in the SPSS data

file. ALL is the default if the VARIABLES specification is omitted. 

• All variables read from the SPSS data file should be numeric. If a string variable is spec-
ified, a warning message is issued and the string variable is skipped.

Example 
GET M /VARIABLES = AGE, RESIDE, INCOME TO HEALTH. 

• The variables AGE, RESIDE, and INCOME to HEALTH from the working data file will form
the columns of the matrix M.
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NAMES Specification

NAMES specifies a vector to store the variable names from the SPSS data file. 

• If you omit the NAMES specification, the variable names are not available to the MATRIX
procedure. 

• In place of a vector name, you can use a matrix expression that evaluates to a vector, such
as A(N+1,:). 

MISSING Specification

MISSING specifies how missing values declared for the SPSS data file should be handled. 
• The MISSING specification is required if the SPSS data file contains missing values for

any variable being read. 

• If you omit the MISSING specification and a missing value is encountered for a variable
being read, an error message is displayed and the GET statement is not executed.

The following keywords are available on the MISSING specification. There is no default.

ACCEPT Accept user-missing values for entry. If the system-missing value exists for a vari-
able to be read, you must specify SYSMIS to indicate how the system-missing value
should be handled (see “SYSMIS Specification,” below). 

OMIT Skip an entire observation when a variable with a missing value is encountered. 

value Recode all missing values encountered (including the system-missing value) to the
specified value for entry. The replacement value can be any numeric constant. 

SYSMIS Specification

SYSMIS specifies how system-missing values should be handled when you have specified
ACCEPT on MISSING. 

• The SYSMIS specification is ignored unless ACCEPT is specified on MISSING. 

• If you specify ACCEPT on MISSING but omit the SYSMIS specification, and a system-
missing value is encountered for a variable being read, an error message is displayed and
the GET statement is not executed. 

The following keywords are available on the SYSMIS specification. There is no default.

OMIT Skip an entire observation when a variable with a system-missing value is encountered. 

value Recode all system-missing values encountered to the specified value for entry. The
replacement value can be any numeric constant. 

Example 
GET SCORES

/VARIABLES = TEST1,TEST2,TEST3
/NAMES = VARNAMES
/MISSING = ACCEPT
/SYSMIS = -1.0.
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• A matrix named SCORES is read from the working data file. 

• The variables TEST1, TEST2, and TEST3 form the columns of the matrix, while the cases
in the working file form the rows. 

• A vector named VARNAMES, whose three elements contain the variable names TEST1,
TEST2, and TEST3, is created. 

• User-missing values defined in the working data file are accepted into the matrix
SCORES. 

• System-missing values in the working data file are converted to the value  in the
matrix SCORES.

SAVE Statement: Writing SPSS Data Files

SAVE writes matrices to an SPSS data file or to the current working data file. The rows of the
matrix expression become cases, and the columns become variables. The syntax of the SAVE
statement is as follows:

SAVE matrix expression
[/OUTFILE = {file reference}]

{* }
[/VARIABLES = variable list]
[/NAMES = names vector]
[/STRINGS = variable list]

Matrix Expression Specification

The matrix expression following the keyword SAVE is any matrix language expression that
evaluates to the value(s) to be written to an SPSS data file. 

• The matrix specification must precede any other specifications on the SAVE statement. 
• You can specify a matrix name, a matrix raised to a power, or a matrix function (with its

arguments in parentheses) by itself, but you must enclose other matrix expressions in
parentheses. For example, SAVE A, SAVE INV(A), or SAVE B**DET(T(C)*D) is
legal, but SAVE A+B is not. You must specify SAVE (A+B). 

• Constant expressions are allowed. 

OUTFILE Specification

OUTFILE designates the file to which the matrix expression is to be written. It can be an ac-
tual filename in apostrophes or quotation marks, or a file handle defined on a FILE HANDLE
command that precedes the matrix program. The filename or handle must be a valid file
specification. 

• To save a matrix expression as the working data file, specify an asterisk (*). If there is no
working data file, one will be created; if there is one, it is replaced by the saved matrices. 

• The OUTFILE specification is required on the first SAVE statement in a matrix program (first
in order of appearance, not necessarily in order of execution). If you omit the OUTFILE spec-
ification from a later SAVE statement, the statement uses the most recently named file (in
order of appearance) on a SAVE statement in the same matrix program. 

1–
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• If more than one SAVE statement writes to the working data file in a single matrix pro-
gram, the dictionary of the new working data file is written on the basis of the information
given by the first such SAVE. All the subsequently saved matrices are appended to the new
working data file as additional cases. If the number of columns differs, an error occurs. 

• When you execute a matrix program with the INCLUDE command, the SAVE statement
creates a new SPSS data file at the end of the matrix program’s execution, so any attempt
to GET the data file obtains the original data file, if any. 

• When you execute a matrix program from a syntax window, SAVE creates a new SPSS
data file immediately, but the file remains open, so you cannot GET it until after the END
MATRIX statement.

VARIABLES Specification

You can provide variable names for the SPSS data file with the VARIABLES specification. The
variable list is a list of valid SPSS variable names separated by commas. 

• You can use the TO convention, as shown in the example below. 

• You can also use the NAMES specification, discussed below, to provide variable names.

Example
SAVE {A,B,X,Y} /OUTFILE=*

/VARIABLES = A,B,X1 TO X50,Y1,Y2.

• The matrix expression on the SAVE statement constructs a matrix from two column
vectors A and B and two matrices X and Y. All four matrix variables must have the same
number of rows so that this matrix construction will be valid. 

• The VARIABLES specification provides descriptive names so that the SPSS variable
names in the new working data file will resemble the names used in the matrix program.

NAMES Specification

As an alternative to the explicit list on the VARIABLES specification, you can specify a name
list with a matrix expression that evaluates to a vector containing string values. The elements
of this vector are used as names for the variables. 

• The NAMES specification on SAVE is designed to complement the NAMES specification
on the GET statement. Names extracted from an SPSS data file can be used in a new data
file by specifying the same vector name on both NAMES specifications. 

• If you specify both VARIABLES and NAMES, a warning message is displayed and the
VARIABLES specification is used. 

• If you omit both the VARIABLES and NAMES specifications, or if you do not specify names
for all columns of the matrix, the MATRIX procedure creates default names. The names
have the form COLn, where n is the column number. 
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STRINGS Specification

The STRINGS specification provides the names of variables that contain short string data
rather than numeric data. 

• By default, all variables are assumed to be numeric. 

• The variable list specification following STRINGS consists of a list of SPSS variable
names separated by commas. The names must be among those used by SAVE.

MGET Statement: Reading SPSS Matrix Data Files

MGET reads an SPSS matrix-format data file. MGET puts the data it reads into separate matrix
variables. It also names these new variables automatically. The syntax of MGET is as follows:

MGET [ [/] FILE = file reference]
[/TYPE = {COV }]

{CORR }
{MEAN }
{STDDEV}
{N }
{COUNT }

• Since MGET assigns names to the matrices it reads, do not specify matrix names on the
MGET statement. 

FILE Specification

FILE designates an SPSS matrix-format data file. (See MATRIX DATA in the SPSS Base Syntax
Reference Guide for a discussion of matrix-format data files.) To designate the working data
file (if it is a matrix-format data file), use an asterisk, or simply omit the FILE specification. 

• The file reference can be either a filename enclosed in apostrophes or quotation marks, or
a file handle defined on a FILE HANDLE command that precedes the matrix program. 

• The same matrix-format SPSS data file can be read more than once. 

• If you omit the FILE specification, the current working data file is used.

• MGET ignores the SPLIT FILE command in SPSS when reading the working data file. It
does honor the split-file groups that were in effect when the matrix-format data file was
created.

• The maximum number of split-file groups that can be read is 99. 

• The maximum number of cells that can be read is 99.

TYPE Specification

TYPE specifies the rowtype(s) to read from the matrix-format data file. 

• By default, records of all rowtypes are read. 

• If the matrix-format data file does not contain rows of the requested type, an error occurs.

Valid keywords on the TYPE specification are:

COV A matrix of covariances. 

CORR A matrix of correlation coefficients. 
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MEAN A vector of means. 

STDDEV A vector of standard deviations. 

N A vector of numbers of cases. 

COUNT A vector of counts. 

Names of Matrix Variables from MGET

• The MGET statement automatically creates matrix variable names for the matrices it reads.

• All new variables created by MGET are reported to the user. 

• If a matrix variable already exists with the same name that MGET chose for a new vari-
able, the new variable is not created and a warning is issued. The RELEASE statement can
be used to get rid of a variable. A COMPUTE statement followed by RELEASE can be used
to change the name of an existing matrix variable. 

 MGET constructs variable names in the following manner: 

• The first two characters of the name identify the row type. If there are no cells and no split
file groups, these two characters constitute the name:

• Characters 3–5 of the variable name identify the cell number or the split-group number.
Cell identifiers consist of the letter F and a two-digit cell number. Split-group identifiers
consist of the letter S and a two-digit split-group number; for example, MNF12 or SDS22. 

• If there are both cells and split groups, characters 3–5 identify the cell, and characters 6–8
identify the split group. The same convention for cell or split-file numbers is used; for
example, CRF12S21.

• After the name is constructed as described above, any leading zeros are removed from the
cell number and the split-group number; for example, CNF2S99 or CVF2S1. 

MSAVE Statement: Writing SPSS Matrix Data Files

The MSAVE statement writes matrix expressions to an SPSS matrix-format data file that can
be used as matrix input to other SPSS procedures. (See MATRIX DATA in the SPSS Base Syntax

CV A covariance matrix (rowtype COV) 
CR A correlation matrix (rowtype CORR) 
MN A vector of means (rowtype MEAN) 
SD A vector of standard deviations (rowtype STDDEV) 
NC A vector of numbers of cases (rowtype N) 
CN A vector of counts (rowtype COUNT) 
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Reference Guide for discussion of matrix-format data files.) The syntax of MSAVE is as
follows:

MSAVE matrix expression
/TYPE = {COV }

{CORR }
{MEAN }
{STDDEV}
{N }
{COUNT }

[/OUTFILE = {file reference}]
{* }

[/VARIABLES = variable list]
[/SNAMES = variable list]
[/SPLIT = split vector]
[/FNAMES = variable list]
[/FACTOR = factor vector]

• Only one matrix-format data file can be saved in a single matrix program. 

• Each MSAVE statement writes records of a single rowtype. Therefore, several MSAVE
statements will normally be required to write a complete matrix-format data file. 

• Most specifications are retained from one MSAVE statement to the next, so that it is not
necessary to repeat the same specifications on a series of MSAVE statements. The excep-
tion is the FACTOR specification, as noted below.

Example
MSAVE M /TYPE=MEAN /OUTFILE=CORRMAT /VARIABLES=V1 TO V8.
MSAVE S /TYPE STDDEV.
MSAVE MAKE(1,8,24) /TYPE N.
MSAVE C /TYPE CORR.

• The series of MSAVE statements save the matrix variables M, S, and C, which contain,
respectively, vectors of means and standard deviations and a matrix of correlation coeffi-
cients. The SPSS matrix-format data file thus created is suitable for use in a procedure
such as FACTOR. 

• The first MSAVE statement saves M as a vector of means. This statement specifies OUTFILE,
a previously defined file handle, and VARIABLES, a list of variable names to be used in the
SPSS data file. 

• The second MSAVE statement saves S as a vector of standard deviations. Note that the
OUTFILE and VARIABLES specifications do not have to be repeated. 

• The third MSAVE statement saves a vector of case counts. The matrix function MAKE con-
structs an eight-element vector with values equal to the case count (24 in this example). 

• The last MSAVE statement saves C, an  matrix, as the correlation matrix.

Matrix Expression Specification

• The matrix expression must be specified first on the MSAVE statement.

• The matrix expression specification can be any matrix language expression that evaluates
to the value(s) to be written to the matrix-format file. 

• You can specify a matrix name, a matrix raised to a power, or a matrix function (with its
arguments in parentheses) by itself, but you must enclose other matrix expressions in

8 8×
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parentheses. For example, MSAVE A, SAVE INV(A), or MSAVE B**DET(T(C)*D)
is legal, but MSAVE N * WT is not. You must specify MSAVE (N * WT). 

• Constant expressions are allowed.

TYPE Specification

TYPE specifies the rowtype to write to the matrix-format data file. Only a single rowtype can
be written by any one MSAVE statement.Valid keywords on the TYPE specification are:

COV A matrix of covariances. 

CORR A matrix of correlation coefficients. 

MEAN A vector of means. 

STDDEV A vector of standard deviations. 

N A vector of numbers of cases. 

COUNT A vector of counts. 

OUTFILE Specification

OUTFILE designates the SPSS matrix-format data file to which the matrices are to be written.
It can be an asterisk, an actual filename in apostrophes or quotation marks, or a file handle
defined on a FILE HANDLE command that precedes the matrix program. The filename or han-
dle must be a valid file specification. 

• The OUTFILE specification is required on the first MSAVE statement in a matrix program. 

• To save a matrix expression as the working data file (replacing any working data file
created before the matrix program), specify an asterisk (*). 

• Since only one matrix-format data file can be written in a single matrix program, any
OUTFILE specification on the second and later MSAVE statements in one matrix program
must be the same as that on the first MSAVE statement.

VARIABLES Specification

You can provide variable names for the matrix-format data file with the VARIABLES specifi-
cation. The variable list is a list of valid SPSS variable names separated by commas. You can
use the TO convention. 

• The VARIABLES specification names only the data variables in the matrix. Split-file variables
and grouping or factor variables are named on the SNAMES and FNAMES specifications. 

• The names in the VARIABLES specification become the values of the special variable
VARNAME_ in the matrix-format data file, for rowtypes of CORR and COV. 

• You cannot specify the reserved names ROWTYPE_ and VARNAME_ on the VARIABLES
specification. 

• If you omit the VARIABLES specification, the default names COL1, COL2,..., are used.
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FACTOR Specification

To write an SPSS matrix-format data file with factor or group codes, you must use the FACTOR
specification to provide a row matrix containing the values of each of the factors or group vari-
ables for the matrix expression being written by the current MSAVE statement. 

• The factor vector must have the same number of columns as there are factors in the matrix
data file being written. You can use a scalar when the groups are defined by a single
variable. For example, FACTOR=1 indicates that the matrix data being written are for the
value 1 of the factor variable. 

• The values of the factor vector are written to the matrix-format data file as values of the
factors in the file. 

• To create a complete matrix-format data file with factors, you must execute an MSAVE
statement for every combination of values of the factors or grouping variables (in other
words, for every group). If split-file variables are also present, you must execute an
MSAVE statement for every combination of factor codes within every combination of
values of the split-file variables.

Example 
MSAVE M11 /TYPE=MEAN /OUTFILE=CORRMAT /VARIABLES=V1 TO V8

/FNAMES=SEX, GROUP /FACTOR={1,1}. 
MSAVE S11 /TYPE STDDEV.
MSAVE MAKE(1,8,N(1,1)) /TYPE N.
MSAVE C11 /TYPE CORR.

MSAVE M12 /TYPE=MEAN /FACTOR={1,2}.
MSAVE S12 /TYPE STDDEV.
MSAVE MAKE(1,8,N(1,2)) /TYPE N.
MSAVE C12 /TYPE CORR.

MSAVE M21 /TYPE=MEAN /FACTOR={2,1}. 
MSAVE S21 /TYPE STDDEV.
MSAVE MAKE(1,8,N(2,1)) /TYPE N.
MSAVE C21 /TYPE CORR.

MSAVE M22 /TYPE=MEAN /FACTOR={2,2}.
MSAVE S22 /TYPE STDDEV.
MSAVE MAKE(1,8,N(2,2)) /TYPE N.
MSAVE C22 /TYPE CORR.

• The first four MSAVE statements provide data for a group defined by the variables SEX
and GROUP, with both factors having the value 1. 

• The second, third, and fourth groups of four MSAVE statements provide the corresponding
data for the other groups, in which SEX and GROUP, respectively, equal 1 and 2, 2 and 1,
and 2 and 2. 

• Within each group of MSAVE statements, a suitable number-of-cases vector is created
with the matrix function MAKE.

FNAMES Specification

To write an SPSS matrix-format data file with factor or group codes, you can use the FNAMES
specification to provide variable names for the grouping or factor variables. 
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• The variable list following the keyword FNAMES is a list of valid SPSS variable names,
separated by commas. 

• If you omit the FNAMES specification, the default names FAC1, FAC2,..., are used.

SPLIT Specification

To write an SPSS matrix-format data file with split-file groups, you must use the SPLIT spec-
ification to provide a row matrix containing the values of each of the split-file variables for
the matrix expression being written by the current MSAVE statement. 

• The split vector must have the same number of columns as there are split-file variables in
the matrix data file being written. You can use a scalar when there is only one split-file
variable. For example, SPLIT=3 indicates that the matrix data being written are for the
value 3 of the split-file variable. 

• The values of the split vector are written to the matrix-format data file as values of the
split-file variable(s). 

• To create a complete matrix-format data file with split-file variables, you must execute
MSAVE statements for every combination of values of the split-file variables. (If factor
variables are present, you must execute MSAVE statements for every combination of fac-
tor codes within every combination of values of the split-file variables.)

SNAMES Specification

To write an SPSS matrix-format data file with split-file groups, you can use the SNAMES
specification to provide variable names for the split-file variables.   
• The variable list following the keyword SNAMES is a list of valid SPSS variable names,

separated by commas. 

• If you omit the SNAMES specification, the default names SPL1, SPL2,..., are used.

DISPLAY Statement

DISPLAY provides information on the matrix variables currently defined in a matrix program,
and on usage of internal memory by the matrix processor. Two keywords are available on
DISPLAY:

DICTIONARY Display variable name and row and column dimensions for each matrix
variable currently defined. 

STATUS Display the status and size of internal tables. This display is intended as a
debugging aid when writing large matrix programs that approach the mem-
ory limitations of your system. 

If you enter the DISPLAY statement with no specifications, both DICTIONARY and STATUS
information is displayed.
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RELEASE Statement

Use the RELEASE statement to release the work areas in memory assigned to matrix variables
that are no longer needed. 

• Specify a list of currently defined matrix variables. Variable names on the list must be
separated by commas. 

• RELEASE discards the contents of the named matrix variables. Releasing a large matrix
when it is no longer needed makes memory available for additional matrix variables. 

• All matrix variables are released when the END MATRIX statement is encountered.

Macros Using the Matrix Language

Macro expansion (see DEFINE—END DEFINE in the SPSS Base Syntax Reference Guide)
occurs before command lines are passed to the matrix processor. Therefore, previously
defined macro names can be used within a matrix program. If the macro name expands to
one or more valid matrix statements, the matrix processor will execute those statements.
Similarly, you can define an entire matrix program, including the MATRIX and END MATRIX
commands, as a macro, but you cannot define a macro within a matrix program, since
DEFINE and END DEFINE are not valid matrix statements.
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SURVIVAL

SURVIVAL TABLES=survival varlist
[BY varlist (min, max)...][BY varlist (min, max)...]

/INTERVALS=THRU n BY a [THRU m BY b ...]

/STATUS=status variable({min, max}) FOR {ALL      } 
  {value   }   {survival varlist}

[/STATUS=...]

[/PLOT  ({ALL    })={ALL       } BY {ALL    }  BY {ALL    }]
 {LOGSURV } {survival varlis}   {varlist}     {varlist}
 {SURVIVAL}
 {HAZARD  } 
 {DENSITY }
 {OMS }

[/PRINT={TABLE**}] 
{NOTABLE}

[/COMPARE={ALL**      } BY {ALL**  } BY {ALL**  }] 
{survival varlist}  {varlist}   {varlist}

[/CALCULATE=[{EXACT**  }] [PAIRWISE] [COMPARE] ] 
 {CONDITIONAL}
{APPROXIMATE}

[/MISSING={GROUPWISE**} [INCLUDE] ] 
 {LISTWISE  }

[/WRITE=[{NONE**}] ] 
{TABLES} 

 {BOTH  }

**Default if subcommand or keyword is omitted.

Example: 
SURVIVAL TABLES=MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVAL=THRU 24 BY 3.

Overview 

SURVIVAL produces actuarial life tables, plots, and related statistics for examining the
length of time to the occurrence of an event, often known as survival time. Cases can be
classified into groups for separate analyses and comparisons. Time intervals can be
calculated with the SPSS date- and time-conversion functions, for example, CTIME.DAYS or
YRMODA (see the SPSS Base Syntax Reference Guide). For a closely related alternative non-
parametric analysis of survival times using the product-limit Kaplan-Meier estimator, see
the KM command. For an analysis of survival times with covariates, including time-
dependent covariates, see the COXREG command.
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Options

Life Tables. You can list the variables to be used in the analysis, including any control vari-
ables on the TABLES subcommand. You can also suppress the life tables in the output with
the PRINT subcommand.

Intervals. SURVIVAL reports the percentage alive at various times after the initial event. You
can select the time points for reporting with the INTERVALS subcommand.

Plots. You can plot the survival functions for all cases or separately for various subgroups
with the PLOT subcommand.

Comparisons. When control variables are listed on the TABLES subcommand, you can com-
pare groups based on the Wilcoxon (Gehan) statistic using the COMPARE subcommand. You
can request pairwise or approximate comparisons with the CALCULATE subcommand.

Writing a File. You can write the life tables, including the labeling information, to a file with
the WRITE subcommand.

Basic Specification

• The basic specification requires three subcommands: TABLES, INTERVALS, and STATUS.
TABLES identifies at least one survival variable from the working data file, INTERVALS di-
vides the time period into intervals, and STATUS names a variable that indicates whether
the event occurred. 

• The basic specification prints one or more life tables, depending on the number of survival
and control variables specified.

Subcommand Order 

• TABLES must be first. 

• Remaining subcommands can be named in any order.

Syntax Rules

• Only one TABLES subcommand can be specified, but multiple survival variables can be
named. A survival variable cannot be specified as a control variable on any subcommands. 

• Only one INTERVALS subcommand can be in effect on a SURVIVAL command. The
interval specifications apply to all the survival variables listed on TABLES. If multiple
INTERVALS subcommands are used, the last specification supersedes all previous ones.

• Only one status variable can be listed on each STATUS subcommand. To specify multiple
status variables, use multiple STATUS subcommands. 

• You can specify multiple control variables on one BY keyword. Use a second BY keyword
to specify second-order control variables to interact with the first-order control variables. 

• All variables, including survival variables, control variables, and status variables, must be
numeric. SURVIVAL does not process string variables. 
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Operations

• SURVIVAL computes time intervals according to specified interval widths, calculates the
survival functions for each interval, and builds one life table for each group of survival
variables. The life table is displayed unless explicitly suppressed. 

• When the PLOT subcommand is specified, SURVIVAL plots the survival functions for all
cases or separately for various groups. 

• When the COMPARE subcommand is specified, SURVIVAL compares survival-time
distributions of different groups based on the Wilcoxon (Gehan) statistic.

Limitations

• Maximum 20 survival variables. 

• Maximum 100 control variables total on the first- and second-order control-variable lists
combined. 

• Maximum 20 THRU and BY specifications on INTERVALS. 

• Maximum 35 values can appear on a plot.

Example

SURVIVAL TABLES=MOSFREE BY TREATMNT(1,3)
/STATUS = PRISON (1) FOR MOSFREE
/INTERVALS = THRU 24 BY 3.

• The survival analysis is used to examine the length of time between release from prison
and return to prison for prisoners in three treatment programs. The variable MOSFREE is
the length of time in months a prisoner stayed out of prison. The variable TREATMNT
indicates the treatment group for each case. 

• A value of 1 on the variable PRISON indicates a terminal outcome—that is, cases coded
as 1 have returned to prison. Cases with other non-negative values for PRISON have not
returned. Because we don’t know their final outcome, such cases are called censored. 

• Life tables are produced for each of the three subgroups. INTERVALS specifies that the sur-
vival experience be described every three months for the first two years.

TABLES Subcommand

TABLES identifies the survival and control variables to be included in the analysis. 

• The minimum specification is one or more survival variables.

• To specify one or more first-order control (or factor) variables, use keyword BY followed
by the control variable(s). First-order control variables are processed in sequence. For
example, BY A(1,3) B(1,2) results in five groups ( , , ,

, and ).

• You can specify one or more second-order control variables following a second BY key-
word. Separate life tables are generated for each combination of values of the first-order
and second-order controls. For example, BY A(1,3) BY B(1,2) results in six groups

A 1= A 2= A 3=
B 1= B 2=
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(  ,  ,  ,  ,  , and
 ).

• Each control variable must be followed by a value range in parentheses. These values
must be integers separated by a comma or a blank. Non-integer values in the data are trun-
cated, and the case is assigned to a subgroup based on the integer portion of its value on
the variable. To specify only one value for a control variable, use the same value for the
minimum and maximum. 

• To generate life tables for all cases combined, as well as for control variables, use COMPUTE
to create a variable that has the same value for all cases. With this variable as a control, tables
for the entire set of cases, as well as for the control variables, will be produced.

Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3) BY RACE(1,2)

/STATUS = PRISON(1)
/INTERVAL = THRU 24 BY 3.

• MOSFREE is the survival variable, and TREATMNT is the first-order control variable. The
second BY defines RACE as a second-order control group having a value of 1 or 2. 

• Six life tables with the median survival time are produced, one for each pair of values for
the two control variables. 

INTERVALS Subcommand

INTERVALS determines the period of time to be examined and how the time will be grouped for
the analysis. The interval specifications apply to all the survival variables listed on TABLES.

• SURVIVAL always uses 0 as the starting point for the first interval. Do not specify the 0.
The INTERVALS specification must begin with keyword THRU. 

• Specify the terminal value of the time period after the keyword THRU. The final interval
includes any observations that exceed the specified terminal value.

• The grouping increment, which follows keyword BY, must be in the same units as the sur-
vival variable. 

• The period to be examined can be divided into intervals of varying lengths by repeating
the THRU and BY keywords. The period must be divided in ascending order. If the time
period is not a multiple of the increment, the endpoint of the period is adjusted upward to
the next even multiple of the grouping increment. 

• When the period is divided into intervals of varying lengths by repeating the THRU and BY
specifications, the adjustment of one period to produce even intervals changes the starting
point of subsequent periods. If the upward adjustment of one period completely overlaps
the next period, no adjustment is made and the procedure terminates with an error.

Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON(1) FOR MOSFREE
/INTERVALS = THRU 12 BY 1 THRU 24 BY 3.

• INTERVALS produces life tables computed from 0 to 12 months at one-month intervals
and from 13 to 24 months at three-month intervals.

A 1= B 1= A 1= B 2= A 2= B 1= A 2= B 2= A 3= B 1=
A 3= B 2=
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Example
SURVIVAL ONSSURV BY TREATMNT (1,3)

/STATUS = OUTCOME (3,4) FOR ONSSURV
/INTERVALS = THRU 50 BY 6.

• On the INTERVALS subcommand, the value following BY (6) does not divide evenly into
the period to which it applies (50). Thus, the endpoint of the period is adjusted upward to
the next even multiple of the BY value, resulting in a period of 54 with 9 intervals of 6
units each.

Example
SURVIVAL ONSSURV BY TREATMNT (1,3)

/STATUS = OUTCOME (3,4) FOR ONSSURV
/INTERVALS = THRU 50 BY 6 THRU 100 BY 10 THRU 200 BY 20.

• Multiple THRU and BY specifications are used on the INTERVAL subcommand to divide
the period of time under examination into intervals of different lengths. 

• The first THRU and BY specifications are adjusted to produce even intervals as in the pre-
vious example. As a result, the following THRU and BY specifications are automatically
readjusted to generate 5 intervals of 10 units (through 104), followed by 5 intervals of 20
units (through 204).

STATUS Subcommand

To determine whether the terminal event has occurred for a particular observation, SURVIVAL
checks the value of a status variable. STATUS lists the status variable associated with each
survival variable and the codes which indicate that a terminal event occurred.

• Specify a status variable followed by a value range enclosed in parentheses. The value
range identifies the codes that indicate that the terminal event has taken place. All cas-
es with non-negative times that do not have a code in the value range are classified as
censored cases, which are cases for which the terminal event has not yet occurred.

• If the status variable does not apply to all the survival variables, specify FOR and the name
of the survival variable(s) to which the status variable applies. 

• Each survival variable on TABLES must have an associated status variable identified by a
STATUS subcommand. 

• Only one status variable can be listed on each STATUS subcommand. To specify multiple
status variables, use multiple STATUS subcommands. 

• If FOR is omitted on the STATUS specification, the status-variable specification applies to
all of the survival variables not named on another STATUS subcommand. 

• If more than one STATUS subcommand omits keyword FOR, the final STATUS subcom-
mand without FOR applies to all survival variables not specified by FOR on other STATUS
subcommands. No warning is printed.

Example
SURVIVAL ONSSURV BY TREATMNT (1,3)

/INTERVALS = THRU 50 BY 5, THRU 100 BY 10
/STATUS = OUTCOME (3,4) FOR ONSSURV.
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• STATUS specifies that a code of 3 or 4 on OUTCOME means that the terminal event for the
survival variable ONSSURV occurred.

Example
SURVIVAL TABLES = NOARREST MOSFREE BY TREATMNT(1,3)

/STATUS = ARREST (1) FOR NOARREST
/STATUS = PRISON (1)
/INTERVAL=THRU 24 BY 3.

• STATUS defines the terminal event for NOARREST as a value of 1 for ARREST. Any other
value for ARREST is considered censored. 

• The second STATUS subcommand defines the value of 1 for PRISON as the terminal event.
Keyword FOR is omitted. Thus, the status-variable specification applies to MOSFREE,
which is the only survival variable not named on another STATUS subcommand. 

PLOT Subcommand

PLOT produces plots of the cumulative survival distribution, the hazard function, and the
probability density function. The PLOT subcommand can plot only the survival functions
generated by the TABLES subcommand; PLOT cannot eliminate control variables. 

• When specified by itself, the PLOT subcommand produces all available plots for each
survival variable. Points on each plot are identified by values of the first-order control
variables. If second-order controls are used, a separate plot is generated for every value
of the second-order control variables. 

• To request specific plots, specify, in parentheses following PLOT, any combination of the
keywords defined below. 

• Optionally, generate plots for only a subset of the requested life tables. Use the same
syntax as used on the TABLES subcommand for specifying survival and control vari-
ables, omitting the value ranges. Each survival variable named on PLOT must have as
many control levels as were specified for that variable on TABLES. However, only one
control variable needs to be present for each level. If a required control level is missing
on the PLOT specification, the default BY ALL is used for that level. Keyword ALL can
be used to refer to an entire set of survival or control variables. 

• To determine the number of plots that will be produced, multiply the number of functions
plotted by the number of survival variables times the number of first-order controls times
the number of distinct values represented in all of the second-order controls.

ALL Plot all available functions. ALL is the default if PLOT is used without
specifications.

LOGSURV Plot the cumulative survival distribution on a logarithmic scale. 

SURVIVAL Plot the cumulative survival distribution on a linear scale. 

HAZARD Plot the hazard function. 

DENSITY Plot the density function. 

OMS Plot the one-minus-survival function.
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Example
SURVIVAL TABLES = NOARREST MOSFREE BY TREATMNT(1,3)

/STATUS = ARREST (1) FOR NOARREST
/STATUS = PRISON (1) FOR MOSFREE
/INTERVALS = THRU 24 BY 3
/PLOT (SURVIVAL,HAZARD) = MOSFREE.

• Separate life tables are produced for each of the survival variables (NOARREST and
MOSFREE) for each of the three values of the control variable TREATMNT. 

• PLOT produces plots of the cumulative survival distribution and the hazard rate for
MOSFREE for the three values of TREATMNT (even though TREATMNT is not included
on the PLOT specification). 

• Because plots are requested only for the survival variable MOSFREE, no plots are generated
for variable NOARREST.

PRINT Subcommand

By default, SURVIVAL prints life tables. PRINT can be used to suppress the life tables.

TABLE Print the life tables. This is the default.

NOTABLE Suppress the life tables. Only plots and comparisons are printed. The WRITE
subcommand, which is used to write the life tables to a file, can be used when
NOTABLE is in effect.

Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVALS = THRU 24 BY 3
/PLOT (ALL)
/PRINT = NOTABLE.

• PRINT NOTABLE suppresses the printing of life tables.

COMPARE Subcommand

COMPARE compares the survival experience of subgroups defined by the control variables.
At least one first-order control variable is required for calculating comparisons. 

• When specified by itself, the COMPARE subcommand produces comparisons using the
TABLES variable list. 

• Alternatively, specify the survival and control variables for the comparisons. Use the
same syntax as used on the TABLES subcommand for specifying survival and control vari-
ables, omitting the value ranges. Only variables that appear on the TABLES subcommand
can be listed on COMPARE, and their role as survival, first-order, and second-order control
variables cannot be altered. Keyword TO can be used to refer to a group of variables, and
keyword ALL can be used to refer to an entire set of survival or control variables. 

• By default, COMPARE calculates exact comparisons between subgroups. Use the CALCULATE
subcommand to obtain pairwise comparisons or approximate comparisons.
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Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVAL = THRU 24 BY 3
/COMPARE.

• COMPARE computes the Wilcoxon (Gehan) statistic, degrees of freedom, and observed
significance level for the hypothesis that the three survival curves based on the values of
TREATMNT are identical. 

Example
SURVIVAL TABLES=ONSSURV,RECSURV BY TREATMNT(1,3)

/STATUS = RECURSIT(1,9) FOR RECSURV
/STATUS = STATUS(3,4) FOR ONSSURV
/INTERVAL = THRU 50 BY 5 THRU 100 BY 10
/COMPARE = ONSSURV BY TREATMNT.

• COMPARE requests a comparison of ONSSURV by TREATMNT. No comparison is made
of RECSURV by TREATMNT.

CALCULATE Subcommand

CALCULATE controls the comparisons of survival for subgroups specified on the COMPARE
subcommand. 

• The minimum specification is the subcommand keyword by itself. EXACT is the default. 

• Only one of the keywords EXACT, APPROXIMATE, and CONDITIONAL can be specified.
If more than one keyword is used, only one is in effect. The order of precedence is
APPROXIMATE, CONDITIONAL, and EXACT. 

• The keywords PAIRWISE and COMPARE can be used with any of the EXACT, APPROXIMATE,
or CONDITIONAL keywords. 

• If CALCULATE is used without the COMPARE subcommand, CALCULATE is ignored.
However, if the keyword COMPARE is specified on CALCULATE and the COMPARE sub-
command is omitted, SPSS generates an error message. 

• Data can be entered into SURVIVAL for each individual case or aggregated for all cases in
an interval. The way in which data are entered determines whether an exact or an approx-
imate comparison is most appropriate. See “Using Aggregated Data” on p. 200.

EXACT Calculate exact comparisons. This is the default. You can obtain exact com-
parisons based on the survival experience of each observation with individual
data. While this method is the most accurate, it requires that all of the data be
in memory simultaneously. Thus, exact comparisons may be impractical for
large samples. It is also inappropriate when individual data are not available
and data aggregated by interval must be used. 

APPROXIMATE Calculate approximate comparisons only. Approximate comparisons are
appropriate for aggregated data. The approximate-comparison approach
assumes that all events occur at the midpoint of the interval. With exact com-
parisons, some of these midpoint ties can be resolved. However, if interval
widths are not too great, the difference between exact and approximate
comparisons should be small.
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CONDITIONAL Calculate approximate comparisons if memory is insufficient. Approximate
comparisons are produced only if there is insufficient memory available for
exact comparisons.

PAIRWISE Perform pairwise comparisons. Comparisons of all pairs of values of the
first-order control variable are produced along with the overall comparison.

COMPARE Produce comparisons only. Survival tables specified on the TABLES subcom-
mand are not computed, and requests for plots are ignored. This allows all
available workspace to be used for comparisons. The WRITE subcommand
cannot be used when this specification is in effect.

Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVAL = THRU 24 BY 3
/COMPARE /CALCULATE = PAIRWISE.

• PAIRWISE on CALCULATE computes the Wilcoxon (Gehan) statistic, degrees of freedom,
and observed significance levels for each pair of values of TREATMNT, as well as for an
overall comparison of survival across all three TREATMNT subgroups: group 1 with group
2, group 1 with group 3, and group 2 with group 3. 

• All comparisons are exact comparisons.

Example
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVAL = THRU 24 BY 3
/COMPARE /CALCULATE = APPROXIMATE COMPARE.

• APPROXIMATE on CALCULATE computes the Wilcoxon (Gehan) statistic, degrees of free-
dom, and probability for the overall comparison of survival across all three TREATMNT
subgroups using the approximate method. 

• Because keyword COMPARE is specified on CALCULATE, survival tables are not computed.

Using Aggregated Data

When aggregated survival information is available, the number of censored and uncensored
cases at each time point must be entered. Up to two records can be entered for each interval,
one for censored cases and one for uncensored cases. The number of cases included on each
record is used as the weight factor. If control variables are used, there will be up to two
records (one for censored and one for uncensored cases) for each value of the control variable
in each interval. These records must contain the value of the control variable and the number
of cases that belong in the particular category as well as values for survival time and status. 
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Example
DATA LIST  / SURVEVAR 1-2 STATVAR 4 SEX 6 COUNT 8.
VALUE LABELS  STATVAR 1 ’DECEASED’ 2 ’ALIVE’
              /SEX 1 ’FEMALE’ 2 ’MALE’.
BEGIN DATA
 1 1 1 6
 1 1 1 1
 1 2 2 2
 1 1 2 1
 2 2 1 1
 2 1 1 2
 2 2 2 1
 2 1 2 3
   ...
END DATA.
WEIGHT COUNT.
SURVIVAL TABLES = SURVEVAR BY SEX (1,2)
  /INTERVALS = THRU 10 BY 1
  /STATUS = STATVAR (1) FOR SURVEVAR.

• This example reads aggregated data and performs a SURVIVAL analysis when a control
variable with two values is used. 

• The first data record has a code of 1 on the status variable STATVAR, indicating it is an
uncensored case, and a code of 1 on SEX, the control variable. The number of cases for
this interval is 6, the value of the variable COUNT. Intervals with weights of 0 do not have
to be included. 

• COUNT is not used in SURVIVAL but is the weight variable. In this example, each interval
requires four records to provide all the data for each SURVEVAR interval.

MISSING Subcommand

MISSING controls missing-value treatments. The default is GROUPWISE. 

• Negative values on the survival variables are automatically treated as missing data. In
addition, cases outside the value range on a control variable are excluded. 

• GROUPWISE and LISTWISE are mutually exclusive. However, each can be used with
INCLUDE.

GROUPWISE Exclude missing values groupwise. Cases with missing values on a variable
are excluded from any calculation involving that variable. This is the default.

LISTWISE Exclude missing values listwise. Cases missing on any variables named on
TABLES are excluded from the analysis.

INCLUDE Include user-missing values. User-missing values are included in the analysis.
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WRITE Subcommand

WRITE writes data in the survival tables to a file. This file can be used for further analyses or
to produce graphics displays. 

• When WRITE is omitted, the default is NONE. No output file is created.
• When WRITE is used, a PROCEDURE OUTPUT command must precede the SURVIVAL

command. The OUTFILE subcommand on PROCEDURE OUTPUT specifies the output file.

• When WRITE is specified without a keyword, the default is TABLES.

NONE Do not write procedure output to a file. This is the default when WRITE is omitted.

TABLES Write survival-table data records. All survival-table statistics are written to a file.

BOTH Write out survival-table data and label records. Variable names, variable labels,
and value labels are written out along with the survival table statistics.

Format

WRITE writes five types of records. Keyword TABLES writes record types 30, 31, and 40.
Keyword BOTH writes record types 10, 20, 30, 31, and 40. The format of each record type is
described in Table 1 through Table 5. 

• One type-10 record is produced for each life table.

• Column 56 specifies the number of orders of control variables (0, 1, or 2) that have been
applied to the life table. 

• Columns 57–60 specify the number of rows in the life table. This number is the number
of intervals in the analysis that show subjects entering; intervals in which no subjects
enter are not noted in the life tables.

Table 1 Record type 10, produced only by keyword BOTH

Columns Content Format 

1–2 Record type (10) F2.0 
3–7 Table number F5.0 
8–15 Name of survival variable A8 
16–55 Variable label of survival variable A40 
56 Number of BY’s (0, 1, or 2) F1.0 
57–60 Number of rows in current survival table F4.0 
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• One type-20 record is produced for each control variable in each life table. 

• If only first-order controls have been placed in the survival analysis, one type-20 record will
be produced for each table. If second-order controls have also been applied, two type-20
records will be produced per table.

• Information on record type 30 continues on record type 31. Each pair of type-30 and
type-31 records contains the information from one line of the life table. 

• Record type 31 is a continuation of record type 30.

Table 2 Record type 20, produced by keyword BOTH

Columns Content Format 

1–2 Record type (20) F2.0 
3–7 Table number F5.0 
8–15 Name of control variable A8 
16–55 Variable label of control variable A40 
56–60 Value of control variable F5.0 
61–80 Value label for this value A20 

Table 3 Record type 30, produced by both keywords TABLES and BOTH

Columns Content Format 

1–2 Record type (30) F2.0 
3–7 Table number F5.0 
8–13 Beginning of interval F6.2 
14–21 Number entering interval F8.2 
22–29 Number withdrawn in interval F8.2 
30–37 Number exposed to risk F8.2 
38–45 Number of terminal events F8.2 

Table 4 Record type 31, continuation of record type 30

Columns Content Format 

1–2 Record type (31) F2.0 
3–7 Table number F5.0 
8–15 Proportion terminating F8.6 
16–23 Proportion surviving F8.6 
24–31 Cumulative proportion surviving F8.6 
32–39 Probability density F8.6 
40–47 Hazard rate F8.6 
48–54 S.E. of cumulative proportion surviving F7.4 
55–61 S.E. of probability density F7.4 
62–68 S.E. of hazard rate F7.4 
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• As many type-30 and type-31 record pairs are output for a table as it has lines (this number
is noted in columns 57-60 of the type-10 record for the table).

• Type-40 records indicate the completion of the series of records for one life table. 

Record Order

The SURVIVAL output file contains records for each of the life tables specified on the TABLES
subcommand. All records for a given table are produced together in sequence. The records
for the life tables are produced in the same order as the tables themselves. All life tables for
the first survival variable are written first. The values of the first- and second-order control
variables rotate, with the values of the first-order controls changing more rapidly. 

Example
PROCEDURE OUTPUT OUTFILE = SURVTBL.
SURVIVAL TABLES = MOSFREE BY TREATMNT(1,3)

/STATUS = PRISON (1) FOR MOSFREE
/INTERVAL = THRU 24 BY 3
/WRITE = BOTH.

• WRITE generates a procedure output file called SURVTBL, containing life tables, variable
names and labels, and value labels stored as record types 10, 20, 30, 31, and 40.

Table 5 Record type 40, produced by both keywords TABLES and BOTH

Columns Content Format 

1–2 Record type (40) F2.0 
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VARCOMP

VARCOMP dependent variable BY factor list [WITH covariate list] 

  /RANDOM = factor [factor ...]

 [/METHOD = {MINQUE({1})**}]
                    {0}
            {ML           }
            {REML         }
            {SSTYPE({3})  }
                    {1}

 [/INTERCEPT = {INCLUDE**}]
               {EXCLUDE    }

 [/MISSING = {EXCLUDE**}]
             {INCLUDE  }

 [/REGWGT = varname]

 [/CRITERIA = [CONVERGE({1.0E-8**})] [EPS({1.0E-8**})] [ITERATE({50**})]
                        {n       }        {n       }            {n   }

 [/PRINT = [EMS] [HISTORY({1**})] [SS]]
                          {n  }

 [/OUTFILE = [VAREST] [{COVB}] (filename) ]
                       {CORB}

 [/DESIGN = {[INTERCEPT] [effect effect ...]}]

** Default if  subcommand or keyword is omitted.

Example:
VARCOMP Y1 BY B C WITH X1 X2
 /RANDOM = C
 /DESIGN.

Overview

The VARCOMP procedure estimates variance components for mixed models. Following the
general linear model approach, VARCOMP uses indicator variable coding to construct a
design matrix and then uses one of the four available methods to estimate the contribution
of each random effect to the variance of the dependent variable.

Options

Regression Weights. You can specify regression weights for the model with the REGWGT
subcommand.

Estimation Methods. You can use one of the four methods available for estimating variance
components using the METHOD subcommand.

Tuning the Algorithm. You can control the values of algorithm-tuning parameters with the
CRITERIA subcommand.
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Optional Output. You can request additional output using the PRINT subcommand.

Saving the Results. You can save the variance component estimates and their asymptotic
covariance matrix (if produced) to an external data file.

Basic Specification

The basic specification is one dependent variable and one or more factor variables that define
the crosstabulation and one or more factor variables on the RANDOM subcommand to classify
factors into either fixed or random factors. By default, VARCOMP uses the minimum norm
quadratic unbiased estimator with unit prior weights to estimate variance components. Default
output includes a factor-level information table and a variance component estimates table. 

Subcommand Order

• The variable specification must come first.

• Other subcommands can be specified in any order.

Syntax Rules

• Only one dependent variable can be specified.

• At least one factor must be specified after BY.

• At least one factor must be specified on the RANDOM subcommand. 

Variable List

The variable list specifies the dependent variable and the factors in the model.
• The dependent variable must be the first specification on VARCOMP.

• The factors follow the dependent variable and are separated from it by the keyword BY.

• The covariates, if any, follow the factors and are separated from the dependent variable
and the factors by the keyword WITH.

• The dependent variable and the covariates must be numeric, but the factor variables can
be either numeric or string. If a factor is a long string variable, only the first eight charac-
ters of each value are used.

RANDOM Subcommand

The RANDOM subcommand allows you to specify random factors.

• You must specify at least one RANDOM subcommand with one random factor. 

• You can specify multiple random factors on a RANDOM subcommand. You can also use
multiple RANDOM subcommands. Specifications are accumulative.
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• Only factors listed after the keyword BY in the variable list are allowed on the RANDOM
subcommand. 

• If you specify a factor on RANDOM, all effects containing the factor are automatically
declared as random effects.

Example 
VARCOM Y BY DRUG SUBJECT
 /RANDOM = SUBJECT
 /DESIGN = DRUG DRUG*SUBJECT.

• This example specifies a mixed model where DRUG is the fixed factor and SUBJECT is a
random factor. 

• The default method MINQUE(1) is used to estimate the contribution of the random effect
DRUG*SUBJECT to the variance of the dependent variable.

METHOD Subcommand

The METHOD subcommand offers four different methods for estimating the variances of the
random effects. If more than one METHOD subcommand is specified, only the last one is in
effect. If the subcommand is not specified, the default method MINQUE(1) is used. METHOD
cannot be specified without a keyword. 

MINQUE(n) Minimum norm quadratic unbiased estimator. This is the default method.
When n = 0, zero weight is assigned to the random effects and unit weight is
assigned to the residual term. When n = 1, unit weight is assigned to both the
random effects and the residual term. By default, n = 1.

ML Maximum likelihood method. Parameters of the fixed effects and variances
of the random effects are estimated simultaneously. However, only the vari-
ances are reported. 

REML Restricted maximum likelihood method. Variances of the random effects are
estimated based on residuals of the model after adjusting for the fixed effects.

SSTYPE(n) ANOVA method. The ANOVA method equates the expected mean squares of
the random effects to their observed mean squares. Their variances are then
estimated by solving a system of linear equations. The expected mean
squares are computed based on the type of sum of squares chosen. Two types
are available in VARCOMP: Type I (n = 1) and Type III (n = 3). Type III is
the default option for this method.

INTERCEPT Subcommand

The INTERCEPT subcommand controls whether an intercept term is included in the model.
If more than one INTERCEPT subcommand is specified, only the last one is in effect.

INCLUDE Include the intercept term. The intercept (constant) term is included in the
model. This is the default when INTERCEPT is not specified.
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EXCLUDE Exclude the intercept term. The intercept (constant) term is excluded from
the model. EXCLUDE is ignored if you specify the keyword INTERCEPT on
the DESIGN subcommand.

MISSING Subcommand

By default, cases with missing values for any of the variables on the VARCOMP variable list
are excluded from the analyses. The MISSING subcommand allows you to include cases with
user-missing values. 

• Pairwise deletion of missing data is not available in VARCOMP. 

• If more than one MISSING subcommand is specified, only the last one is in effect.

EXCLUDE Exclude both user-missing and system-missing values. This is the default
when MISSING is not specified.

INCLUDE User-missing values are treated as valid. System-missing values cannot be
included in the analysis.

REGWGT Subcommand

REGWGT specifies the weight variable. Values of this variable are used as regression weights
in a weighted least squares model.

• Specify one numeric variable name on the REGWGT subcommand.

• Cases with nonpositive values in the regression weight variable are excluded from the
analyses.

• If more than one variable is specified on the same REGWGT subcommand, only the last
variable is in effect.

• If more than one REGWGT subcommand is specified, only the last one is in effect.

CRITERIA Subcommand

The CRITERIA subcommand specifies numerical tolerance for checking singularity and
offers control of the iterative algorithm used for ML or REML estimation. 

• Multiple CRITERIA subcommands are allowed. 

• The last specified value for any keyword takes effect. If none is specified, the default is
used. 

EPS(n) Epsilon value used as tolerance in checking singularity. n must be a positive
value. The default is 1.0E-8. 

CONVERGE(n) Convergence criterion. Convergence is assumed if the relative change in the
objective function is less than the specified value. n must be a positive value.
The default is 1.0E-8. Available only if you specify ML or REML on the
METHOD subcommand. 
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ITERATE(n) Maximum number of iterations. n must be a positive integer. The default is 50.
Available only if you specify ML or REML on the METHOD subcommand. 

PRINT Subcommand

The PRINT subcommand controls the display of optional output. If PRINT is not specified,
the default output includes a factor information table and a variance component estimates ta-
ble. 

• For the maximum likelihood (ML) and restricted maximum likelihood (REML) methods,
an asymptotic covariance matrix of the variance estimates table is also displayed. 

• If more than one PRINT subcommand is specified, the specifications are accumulated.
However, if you specify the keyword HISTORY more than once but with different values
for n, the last specification is in effect

EMS Expected mean squares. Expected mean squares of all of the effects. Avail-
able only if you specify SSTYPE(n) on the METHOD subcommand. 

HISTORY(n) Iteration history. The table contains the objective function value and variance
component estimates at every n iteration. n must be a positive integer. The de-
fault is 1. The last iteration is always printed if HISTORY is specified on PRINT.
Available only if you specify ML or REML on the METHOD subcommand. 

SS Sums of squares. The table contains sums of squares, degrees of freedom,
and mean squares for each source of variation. Available only if you specify
SSTYPE(n) on the METHOD subcommand.

OUTFILE Subcommand

The OUTFILE subcommand writes the variance component estimates to a data file that can be
used in other procedures. For the ML and REML methods, OUTFILE can also write the asymp-
totic covariance or correlation matrix to a data file. If more than one OUTFILE subcommand
is specified, the last specification is in effect. 

• OUTFILE writes an external file. You must specify a valid filename in parentheses. 

• COVB and CORB are available only if you specify ML or REML on the METHOD
subcommand. 

• COVB and CORB are mutually exclusive; only one of them can be specified on an
OUTFILE subcommand.

VAREST Variance component estimates. A variable will be created to contain the es-
timates, and another variable will be created to hold the labels of the variance
components.

COVB Covariance matrix. The asymptotic covariance matrix of the variance
component estimates. One variable is created for each variance component. 

CORB Correlation matrix. The asymptotic correlation matrix of the variance
component estimates. One variable is created for each variance component. 
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(filename) Output filename. Specify one valid filename. The variance component esti-
mates and the asymptotic covariance or correlation matrix (if requested) are
written to the same file. 

DESIGN Subcommand

The DESIGN subcommand specifies the effects in a model. DESIGN can be specified any-
where after the variable list. If more than one DESIGN subcommand is specified, only the last
one is in effect. 

• Specify a list of effect terms to be included in the design. Each term must be separated
from the next by a comma or a space. Valid specifications include the keyword
INTERCEPT, factors, covariates, and interaction or nested terms.

• The factors and covariates must have been specified on the variable list. 

• If a factor is specified on the RANDOM subcommand, all effects that include that factor
are random effects.

• If the DESIGN subcommand is omitted or specified without any term, the default design
is generated. The default design includes the intercept term (if INTERCEPT=EXCLUDE is
not specified), the covariates (if any) in the order in which they are specified on the vari-
able list, the main factorial effects, and all orders of factor-by-factor interaction. 

INTERCEPT Include the intercept term. Specifying INTERCEPT on DESIGN explicitly in-
cludes the intercept term regardless of the specification on the INTERCEPT
subcommand. 

BY Interaction. You can also use the asterisk (*). Interaction terms can be formed
among factors, among covariates, and between factors and covariates. 

Factors inside an interaction effect must be distinct. For factors A, B, and C,
expressions like A*C*A or A*A are invalid.

Covariates inside an interaction effect do not have to be distinct. For covari-
ate X, X*X is the product of X and itself. This is equivalent to a covariate
whose values are the square of those of X. 

WITHIN Nesting. You can also use a pair of parentheses. Factors and covariates can
be nested within factors but no effects can be nested within covariates. Sup-
pose that A and B are factors and X and Y are covariates. Both A(B) and X(B)
are valid, but X(Y) is not. 

Factors inside a nested effect must be distinct. Expressions like A(A) are
invalid.

Multiple-level nesting is supported. For example, A(B(C)) or A WITHIN B
WITHIN C means that factor B is nested within factor C, and factor A is nested
within B(C). The expression A(B)(C) is invalid. 
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Nesting within an interaction effect is valid. For example, A(B*C) means that fac-
tor A is nested within B*C while X(A*B) means covariate X is nested within A*B. 

Interactions among nested effects are allowed. For example, A*B(C) means
interaction between A and B within levels of C. X*Y(A) means the product of
X and Y nested within levels of C. The expression A(C)*B(C) is invalid.

Example 
VARCOM Y BY DRUG SUBJECT WITH X
 /RANDOM = SUBJECT
 /DESIGN = DRUG SUBJECT DRUG*SUBJECT X*SUBECT.

• The DESIGN subcommand specifies two main effects and two interaction terms. 
• All effects that involve the factor SUBJECT are assumed to be random.
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Appendix A
Categorical Variable 
Coding Schemes

In many SPSS procedures, you can request automatic replacement of a categorical
independent variable with a set of contrast variables, which will then be entered or
removed from an equation as a block. You can specify how the set of contrast variables
is to be coded, usually on the CONTRAST subcommand. This appendix explains and
illustrates how different contrast types requested on CONTRAST actually work. 

Deviation

Deviation from the grand mean. In matrix terms, these contrasts have the form:

where k is the number of categories for the independent variable and the last category
is omitted by default. For example, the deviation contrasts for an independent variable
with three categories are as follows: 

mean ( 1/k 1/k ... 1/k 1/k )
df(1) ( 1-1/k -1/k ... -1/k -1/k )
df(2) ( -1/k 1-1/k ... -1/k -1/k )
. .
. .
df(k-1) ( -1/k -1/k ... 1-1/k -1/k )

( 1/3 1/3 1/3 )
( 2/3 -1/3 -1/3 )
( -1/3 2/3 -1/3 )
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To omit a category other than the last, specify the number of the omitted category in
parentheses after the DEVIATION keyword. For example, the following subcommand
obtains the deviations for the first and third categories and omits the second:

/CONTRAST(FACTOR)=DEVIATION(2)

Suppose that factor has three categories. The resulting contrast matrix will be 

Simple

Simple contrasts. Compares each level of a factor to the last. The general matrix form is 

where k is the number of categories for the independent variable. For example, the
simple contrasts for an independent variable with four categories are as follows:

To use another category instead of the last as a reference category, specify in parentheses
after the SIMPLE keyword the sequence number of the reference category, which is not
necessarily the value associated with that category. For example, the following CONTRAST
subcommand obtains a contrast matrix that omits the second category:

/CONTRAST(FACTOR) = SIMPLE(2)

Suppose that factor has four categories. The resulting contrast matrix will be

( 1/3 1/3 1/3 )
( 2/3 -1/3 -1/3 )
( -1/3 -1/3 2/3 )

mean ( 1/k 1/k ... 1/k 1/k )
df(1) ( 1 0 ... 0 -1 )
df(2) ( 0 1 ... 0 -1 )
. .
. .
df(k-1) ( 0 0 ... 1 -1 )

( 1/4 1/4 1/4 1/4 )
( 1 0 0 -1 )
( 0 1 0 -1 )
( 0 0 1 -1 )

( 1/4 1/4 1/4 1/4 )
( 1 -1 0 0 )
( 0 -1 1 0 )
( 0 -1 0 1 )
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Helmert

Helmert contrasts. Compares categories of an independent variable with the mean of the
subsequent categories. The general matrix form is 

where k is the number of categories of the independent variable. For example, an indepen-
dent variable with four categories has a Helmert contrast matrix of the following form:

Difference

Difference or reverse Helmert contrasts. Compares categories of an independent vari-
able with the mean of the previous categories of the variable. The general matrix form is

where k is the number of categories for the independent variable. For example, the dif-
ference contrasts for an independent variable with four categories are as follows:

mean ( 1/k 1/k ... 1/k 1/k )
df(1) ( 1 -1/(k-1) ... -1/(k-1) -1/(k-1))
df(2) ( 0 1 ... -1/(k-2) -1/(k-2))
. .
. .
df(k-2) ( 0 0 1 -1/2 -1/2)
df(k-1) ( 0 0 ... 1 -1)

( 1/4 1/4 1/4 1/4 )
( 1 -1/3 -1/3 -1/3 )
( 0 1 -1/2 -1/2 )
( 0 0 1 -1 )

mean ( 1/k 1/k 1/k ... 1/k )
df(1) ( -1 1 0 ... 0 )
df(2) ( -1/2 -1/2 1 ... 0 )
. .
. .
df(k-1) ( -1/(k-1) -1/(k-1) -1/(k-1) ... 1 )

( 1/4 1/4 1/4 1/4 )
( -1 1 0 0 )
( -1/2 -1/2 1 0 )
( -1/3 -1/3 -1/3 1 )
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Polynomial

Orthogonal polynomial contrasts. The first degree of freedom contains the linear effect
across all categories; the second degree of freedom, the quadratic effect; the third degree
of freedom, the cubic; and so on for the higher-order effects. 

You can specify the spacing between levels of the treatment measured by the given
categorical variable. Equal spacing, which is the default if you omit the metric, can be
specified as consecutive integers from 1 to k, where k is the number of categories. If the
variable drug has three categories, the subcommand

/CONTRAST(DRUG)=POLYNOMIAL

is the same as 

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

Equal spacing is not always necessary, however. For example, suppose that drug repre-
sents different dosages of a drug given to three groups. If the dosage administered to the
second group is twice that to the first group and the dosage administered to the third
group is three times that to the first group, the treatment categories are equally spaced,
and an appropriate metric for this situation consists of consecutive integers:

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

If, however, the dosage administered to the second group is four times that given the first
group, and the dosage given the third group is seven times that to the first, an appropriate
metric is

/CONTRAST(DRUG)=POLYNOMIAL(1,4,7)

In either case, the result of the contrast specification is that the first degree of freedom
for drug contains the linear effect of the dosage levels and the second degree of freedom
contains the quadratic effect. 

Polynomial contrasts are especially useful in tests of trends and for investigating the
nature of response surfaces. You can also use polynomial contrasts to perform nonlinear
curve fitting, such as curvilinear regression.
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Repeated

Compares adjacent levels of an independent variable. The general matrix form is 

where k is the number of categories for the independent variable. For example, the re-
peated contrasts for an independent variable with four categories are as follows:

These contrasts are useful in profile analysis and wherever difference scores are needed.

Special

A user-defined contrast. Allows entry of special contrasts in the form of square matrices
with as many rows and columns as there are categories of the given independent vari-
able. For MANOVA and LOGLINEAR, the first row entered is always the mean, or con-
stant, effect and represents the set of weights indicating how to average other
independent variables, if any, over the given variable. Generally, this contrast is a vector
of ones.

The remaining rows of the matrix contain the special contrasts indicating the desired
comparisons between categories of the variable. Usually, orthogonal contrasts are the
most useful. Orthogonal contrasts are statistically independent and are nonredundant.
Contrasts are orthogonal if: 

• For each row, contrast coefficients sum to zero.

• The products of corresponding coefficients for all pairs of disjoint rows also sum to
zero.

For example, suppose that treatment has four levels and that you want to compare the
various levels of treatment with each other. An appropriate special contrast is 

mean ( 1/k 1/k 1/k ... 1/k 1/k )
df(1) ( 1 -1 0 ... 0 0 )
df(2) ( 0 1 -1 ... 0 0 )
. .
. .
df(k-1) ( 0 0 0 ... 1 -1 )

( 1/4 1/4 1/4 1/4 )
( 1 -1 0 0 )
( 0 1 -1 0 )
( 0 0 1 -1 )

( 1 1 1 1 ) weights for mean calculation
( 3 -1 -1 -1 ) compare 1st with 2nd through 4th
( 0 2 -1 -1 ) compare 2nd with 3rd and 4th
( 0 0 1 -1 ) compare 3rd with 4th
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which you specify by means of the following CONTRAST subcommand for MANOVA,
LOGISTIC REGRESSION, and COXREG:

/CONTRAST(TREATMNT)=SPECIAL( 1 1  1 1
  3 -1 -1 -1

 0  2 -1 -1
 0  0 1 -1 )

For LOGLINEAR, you need to specify:

/CONTRAST(TREATMNT)=BASIS SPECIAL( 1 1  1 1
  3 -1 -1 -1

 0  2 -1 -1
 0  0 1 -1 )

Each row except the means row sums to zero. Products of each pair of disjoint rows sum
to zero as well:

The special contrasts need not be orthogonal. However, they must not be linear combi-
nations of each other. If they are, the procedure reports the linear dependency and ceases
processing. Helmert, difference, and polynomial contrasts are all orthogonal contrasts. 

Indicator

Indicator variable coding. Also known as dummy coding, this is not available in
LOGLINEAR or MANOVA. The number of new variables coded is . Cases in the
reference category are coded 0 for all  variables. A case in the ith category is
coded 0 for all indicator variables except the ith, which is coded 1.

Rows 2 and 3: 3( ) 0( ) 1–( ) 2( ) 1–( ) 1–( ) 1–( ) 1–( )+++ 0=

Rows 2 and 4: 3( ) 0( ) 1–( ) 0( ) 1–( ) 1( ) 1–( ) 1–( )+ + + 0=

Rows 3 and 4: 0( ) 0( ) 2( ) 0( ) 1–( ) 1( ) 1–( ) 1–( )+ + + 0=

k 1–
k 1–
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Appendix B
Matrix Macros

You can use the matrix language with the macro facility (see the SPSS Base Syntax
Reference Guide) to create fairly sophisticated statistical programs. Two SPSS
command syntax files are included with Advanced Statistics as examples of the power
and flexibility of the matrix language combined with the macro facility. Using these
command syntax files, you can perform:

• Canonical correlation and redundancy analysis, with the canonical correlation macro.

• Ridge regression and ridge trace plots, with the ridge regression macro.

With the canonical correlation macro, you can estimate coefficients that maximize the
correlation between two sets of variables. You can also calculate canonical scores for
each of the cases. The ridge regression macro is useful when independent variables are
nearly collinear and the usual least-squares estimators result in unstable coefficients with
large variances.

Limitations of Macros
The macros described in this appendix define command syntax that you can enter and
run in a syntax window, just like regular SPSS commands. However, macros in general
are not as robust or stable as fully supported SPSS statistical procedures, and these
macros have not been as extensively tested as regular SPSS commands. If you use these
macros, keep the following in mind:

• The syntax must be entered exactly as documented. Enter subcommands in the order
shown. Do not include a slash before the first subcommand, do not abbreviate key-
words, and do not omit equals signs or add them if they are not displayed.

• The command names are, in fact, macro calls. Once the macro is defined in a ses-
sion, SPSS attempts to call the macro whenever it encounters the name, even if it is
not at the beginning of a command. For example, if you have run the canonical cor-
relation macro and you also have a variable named cancorr, any command specifi-
cations (or dialog box choices) that refer to the variable cancorr will cause SPSS to
run the macro, resulting in numerous error messages. This remains in effect for the
duration of the SPSS session.
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• Because these macros utilize MATRIX routines that can require a good deal of mem-
ory, you may not be able to run the macros with a large number of variables.

• Error checking is not comprehensive, and a large number of uninformative error
messages may be generated in some instances.

• The macros create new files in the current directory. If you do not have write permis-
sion to the current directory (this may happen if you are running SPSS on a network),
you must change the current directory before you can run the macros. To change the
current directory, open or save a data file in a directory for which you have write per-
mission (for example, a directory on your own hard disk).

Using the Macros
All three macros should be located in the same directory as the SPSS executable pro-
gram or with sample data. To use the macros:

1. From the SPSS menus choose:

File
New �

SPSS Syntax

This opens a new syntax window that you can use to enter command syntax.

2. Use the INCLUDE command to access the macro. Specify the directory location and
the filename of the macro in apostrophes or quotes, as in

include file ’c:\Program Files\SPSS\Canonical correlation.sps’.

3. After the INCLUDE command, enter the syntax for the command, as in

include file ’c:\Program Files\SPSS\Canonical correlation.sps’.
cancorr set1=var1 var2 var3
/set2=var4 var5 var6.

4. Highlight the commands, as shown in Figure B.1, and click on the Run Syntax tool. 

Figure B.1 Using a macro in a syntax window   

INCLUDE command 
with macro filename 
and directory path

Command syntax 
defined by macro

Commands
highlighted in
syntax window

&DQRQLFDO�FRUUHODWLRQ�VSV·
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Using the  Canonical Correlation Macro

The macro for canonical correlation is contained in the file  Canonical correlation.sps.
This command syntax file should be located in the same directory as the SPSS execut-
able program. The syntax defined by the macro is

CANCORR SET1=variable list
 /SET2=variable list.

The variable lists specified for SET1 and SET2 must be numeric variables.

The canonical correlation macro creates two new data files in the current directory:

• The working data file is replaced with cc__tmp1.sav. This file contains the contents
of the working data file immediately prior to running the macro.

• Canonical score variables, along with the contents of the original data file, are saved
in a file named cc__tmp2.sav. The names of the canonical score variables are
s1__cv1, s2__cv1, s1__cv2, s2__cv2, s1__cv3, s2__cv3, etc. The number of
canonical score variables created is twice the smaller number of variables specified
on SET1 or SET2. For example, if SET1 specifies four variables and SET2 specifies
three variables, six canonical score variables will be created.

The filenames created by the macro use double underscores to minimize the risk of over-
writing existing files. Each time you run the macro, the contents of these two data files
are overwritten.

Using the Ridge Regression Macro

The macro for ridge regression is contained in the file Ridge regression.sps. This com-
mand syntax file should be located in the same directory as the SPSS executable pro-
gram. The syntax defined by the macro is

RIDGEREG DEP=dependent variable
/ENTER variable list
/START=value
/STOP=value
/INC=value
/K=value.

The ridge regression macro creates two new data files in the current directory:

• The working data file is replaced with rr__tmp1.sav. This file contains the contents
of the working data file immediately prior to running the macro.

• The values of R2 (variable rsq) and Beta values for each independent variable (using
the original independent variable names) for each value of the bias parameter (vari-
able k) are saved in a file named rr__tmp2.sav. The number of cases is determined
by the number of bias parameter values defined by START, STOP, and INC. The
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default values produce a file with 21 cases. If you use k to specify a bias parameter
value, the file contains only one case. 

The filenames created by the macro use double underscores to minimize the risk of over-
writing existing files. Each time you run the macro, the contents of these two data files
are overwritten.

Required Specifications

DEP and ENTER specifications are required. All variables specified must be numeric
variables. If you do not use any of the optional specifications, the default START, STOP,
and INC values are used to generate a ridge trace plot of standardized regression coeffi-
cients versus values of the bias parameter k, a plot of the model R2 versus k, and a table
listing the R2 and Beta values for each k value.

Optional Specifications

The following optional specifications are also available:

• START specifies a starting bias parameter value for ridge trace mode. The value must
be between 0 and 1. The default value is 0.

• STOP specifies an ending bias parameter value for ridge trace mode. The value must
be greater than the START value but cannot exceed 1. The default value is 1.

• INC specifies the increment for the bias parameter value in ridge trace mode. The
value must be less than the difference between the START and STOP values. The de-
fault is 0.05.

• K specifies a single value for the bias parameter and overrides any specifications on
START, STOP, and INC. The value must be between 0 and 1. If you specify K, a full
set of standard regression output is produced for the specified k value.
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Subject Index

adjusted residuals
in loglinear analysis procedures, 20

aggregated data
in Life Tables procedure, 200

alpha level, 39
alpha value

for post hoc tests, 46
alternative hypothesis, 39
analysis of covariance

general linear model, 26
analysis of variance, 100

general linear model, 26
see also General Factorial ANOVA procedure

ANCOVA model
syntax, 29

arithmetic operators
in Matrix language, 155

backward elimination
in Cox Regression procedure, 8
in Hierarchical Loglinear Analysis procedure, 67

balanced designs
in GLM General Factorial, 52

Bartlett’s test of sphericity
in Multivariate ANOVA procedure, 132

Bartlett-Box F
in General Factorial ANOVA procedure, 110

Bonferroni intervals
in General Factorial ANOVA procedure, 115
in Multivariate ANOVA procedure, 135

Bonferroni test, 47, 48
Box’s M

in Multivariate ANOVA procedure, 133
boxplots

in General Factorial ANOVA procedure, 115
Breslow test

in Kaplan-Meier procedure, 79

canonical correlation
using the CANCORR macro, 221

categorical variables
coding schemes, 213

censored cases
in Kaplan-Meier procedure, 76

Cholesky decomposition
in General Factorial ANOVA procedure, 108

Cochran’s C
in General Factorial ANOVA procedure, 110

collinearity diagnostics
in General Factorial ANOVA procedure, 111

conditional statistic
in Cox Regression procedure, 8

confidence intervals, 39
in Cox Regression procedure, 10
in General Factorial ANOVA procedure, 114
in loglinear analysis procedures, 20
in Multivariate ANOVA procedure, 135

contained effects
in GLM General Factorial, 37

contamination coefficients
in General Factorial ANOVA procedure, 111

contrast coefficients
in GLM General Factorial, 40

contrast coefficients matrix, 30
See also L matrix

contrast results matrix, 30
See also K matrix

contrasts
custom, 32
deviation, 45
difference, 45, 60
for within-subjects factors, 142
Helmert, 45, 60
in General Factorial ANOVA procedure, 104
in GLM General Factorial, 44
in Multivariate ANOVA procedure, 128
orthogonal, 46
polynomial, 45, 59
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repeated, 46, 60
reverse Helmert, 45
simple, 45, 60
special, 46, 60
within-subjects factor, 58
WSFACTOR, 59

Cook’s distance
in GLM General Factorial, 51

correlation matrices
in General Factorial ANOVA procedure, 109
in loglinear analysis procedures, 20, 92

covariance matrices
in loglinear analysis procedures, 20

Cox regression, 1
See also Cox Regression procedure
See also Time-Dependent Cox Regression 

procedure
Cox Regression procedure, 1

baseline functions, 10
categorical covariates, 6
confidence intervals, 10
contrasts, 6
correlation matrix, 9
covariates, 4
display options, 9
entry probability, 10
interaction terms, 4
iteration criteria, 10
limitations, 3
maximum iterations, 10
method, 8
missing values, 9
parameter estimates, 9
plots, 11
removal probability, 10
saving coefficients, 12
saving new variables, 12
saving survival table, 12
split-file processing, 13
stratification variable, 5
survival status variable, 5
survival time variable, 4

custom models
in General Factorial ANOVA procedure, 111, 119
in Hierarchical Loglinear Analysis procedure, 72
in loglinear analysis procedures, 23, 93

data files
in GLM General Factorial, 51

deleted residuals
in GLM General Factorial, 51

delta
in Hierarchical Loglinear Analysis procedure, 68
in loglinear analysis procedures, 19, 91

density function plots
in Life Tables procedure, 197

deviance residuals
in loglinear analysis procedures, 20

deviation contrasts, 45, 213
in Cox Regression procedure, 6
in General Factorial ANOVA procedure, 105
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 128

deviations from the mean
repeated measures, 59

difference contrasts, 45, 215
in Cox Regression procedure, 7
in General Factorial ANOVA procedure, 105
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 129
repeated measures, 60

dimension reduction analysis
in Multivariate ANOVA procedure, 132

discriminant analysis
in Multivariate ANOVA procedure, 134

doubly multivariate repeated measures
analysis, 62
syntax, 29

Duncan’s multiple range test, 47, 48
Dunnett’s C, 47, 49
Dunnett’s one-tailed t test, 47, 48
Dunnett’s t test

one-tailed, 47

effects
random, 36

eigenvalues
in Multivariate ANOVA procedure, 132

epsilon
in loglinear analysis procedures, 20
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equality of variance
See homogeneity of variance

estimable functions
in GLM General Factorial, 40
intercept, 44

estimated marginal means
in GLM General Factorial, 49
repeated measures, 63

estimated means plots, 41
eta-squared

partial, 40
expected frequency

in Hierarchical Loglinear Analysis procedure, 70
in loglinear analysis procedures, 20, 92

F test
in Multivariate ANOVA procedure, 132
in Repeated Measures ANOVA procedure, 146

fixed-effects model
syntax, 28

forced-entry method
in Cox Regression procedure, 8

forward selection
in Cox Regression procedure, 8

Gabriel test, 47
Gabriel’s pairwise comparisons test, 49
Games-Howell test, 47, 49
general estimable function, 40
General Factorial ANOVA procedure, 100

analysis blocks, 119
cell means, 109
confidence intervals, 114
contrasts, 104
covariance matrix, 109
covariates, 103
cross-products matrices, 109
custom models, 111, 119
dependent variable, 103
display options, 108
error term, 103
factors, 103
include constant, 108
interaction terms, 119

limitations, 102
method, 107
missing values, 116
nested effects, 121
parameter estimates, 108, 109
partitioned effects, 120
partitioning degrees of freedom, 106
plots, 115
pooled effects, 122
power estimates, 114
reading matrix data files, 116
residual plots, 114
residuals, 113
saving matrix data files, 116
significance tests, 110
simple effects, 121
sums of squares, 107
within-cell sum of squares, 109

general linear model
sample models, 28
syntax overview, 26

General Loglinear Analysis procedure, 14, 82
adjusted residuals, 20
categorical variables, 16, 86
cell covariates, 16, 86
cell structure, 17
cell weights, 17, 87
contrasts, 89
convergence criteria, 19, 91
correlation matrices, 20
correlation matrix, 92
covariance matrices, 20
criteria, 19
custom models, 23, 93
delta, 19, 91
design matrix, 20, 92
deviance residuals, 20
display options, 20, 91
expected frequency, 20, 92
factors, 16, 86
generalized residuals, 18, 88
interaction terms, 23, 93
limitations, 15, 84
log-odds ratio, 18
maximum iterations, 19, 91
missing values, 22, 93
model specification, 23, 93
multinomial distribution, 19
normal probability plots, 21, 92
observed frequency, 20, 92
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parameter estimates, 20, 92
plots, 21, 92
Poisson distribution, 19
residual plots, 21, 92
residuals, 20, 92
saving variables, 22
standardized residuals, 20

generalized log-odds ratio, 18
generating class

in Hierarchical Loglinear Analysis procedure, 72
GENLOG command

compared to LOGLINEAR, 83
Givens rotations

in General Factorial ANOVA procedure, 107
GLM, 30

repeated measures syntax, 55
syntax overview, 25
univariate syntax, 33

GLM (command), 26
GLM General Factorial, 33

alpha level, 39
alternative hypothesis, 39
balanced designs, 52
confidence interval, 39
contained effects, 37
contrast coefficients, 40
contrasts, 44
Cook’s distances, 51
data files, 51
deleted residuals, 51
estimable functions, 40
estimated marginal means, 49
estimated means plots, 41
homogeneity of variance, 40
interactions, 52
K matrix, 44
L matrix, 40, 42
Levene’s test, 40
multiple comparisons, 46
nested designs, 52
parameter estimates, 40
post hoc tests, 46
power, 39
profile plots, 41
residual plots, 41
spread vs. level plots, 41
standard errors of predicted value, 51
standardized residuals, 51
Studentized residuals, 51

Type I sum of squares method, 37
Type II sum of squares method, 37
Type III sum of squares method, 38
Type IV sum of squares method, 38
uncentered leverage values, 51
unstandardized predicted residuals, 51
unstandardized residuals, 51
weighted unstandardized predicted values, 51
weighted unstandardized residuals, 51

GLM Repeated Measures, 55
GLOR, 18
goodness of fit

in Hierarchical Loglinear Analysis procedure, 65
Greenhouse-Geiser epsilon, 139

hazard plots
in Cox Regression procedure, 11
in Kaplan-Meier procedure, 77
in Life Tables procedure, 197

Helmert contrasts, 45, 60, 215
in Cox Regression procedure, 7
in General Factorial ANOVA procedure, 105
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 129
reverse, 60

hierarchical loglinear analysis, 64
see also Hierarchical Loglinear Analysis procedure

Hierarchical Loglinear Analysis procedure, 64
backward elimination, 67
cell weights, 68
criteria, 68
custom models, 72
display options, 70
expected frequency, 70
interaction terms, 72
limitations, 66
maximum iterations, 68
maximum order of terms, 67
method, 67
missing values, 71
model specification, 72
normal probability plots, 71
observed frequency, 70
parameter estimates, 71
partial associations, 71
residual plots, 71
residuals, 71
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variables, 66
weighted models, 68

Hochberg’s GT2, 47, 49
homogeneity of variance

in GLM General Factorial, 40
homogeneity tests

in General Factorial ANOVA procedure, 108, 110
in Multivariate ANOVA procedure, 131

Hotelling’s trace
in Multivariate ANOVA procedure, 135

Huynh- Feldt epsilon, 139
hypotheses

custom, 30, 56

increment value
in Matrix loop structures, 173

indexing clause
in Matrix loop structures, 173

indexing variable
in Matrix loop structures, 173

interaction plots
See profile plots

interaction terms
in Cox Regression procedure, 4
in General Factorial ANOVA procedure, 119
in Hierarchical Loglinear Analysis procedure, 72
in loglinear analysis procedures, 23, 93

interactions
in GLM General Factorial, 52
in Variance Component Analysis, 210

intercept
in estimable function, 44
include or exclude, 38, 207

K matrix, 30
GLM General Factorial, 44

Kaplan-Meier procedure, 73
case-identification variable, 78
censored cases, 76
comparing factor levels, 79
defining event, 76
factor variable, 75
labeling cases, 78
mean survival time, 78

median survival time, 78
percentiles, 78
plots, 77
quartiles, 78
saving new variables, 81
status variable, 76
strata variable, 77
survival tables, 78
survival time variable, 75
trends for factor levels, 80

Kronecker product, 59

L matrix, 30, 42
in GLM General Factorial, 40

least significant difference test, 47, 49
levels

within-subjects factors, 59
Levene’s test

in GLM General Factorial, 40
Life Tables procedure, 192

aggregated data, 200
approximate comparisons, 199
comparing factor levels, 198
control variables, 194
exact comparisons, 199
factor variables, 194
limitations, 194
missing values, 201
pairwise comparisons, 200
plots, 197
saving survival table data, 202
survival status variable, 196
survival time variable, 194
time intervals, 195

likelihood ratio
in Cox Regression procedure, 8

log rank test
in Kaplan-Meier procedure, 79

logical operators
in Matrix language, 157

Logit Loglinear Analysis procedure, 14, 82
adjusted residuals, 20
categorical variables, 16, 86
cell covariates, 16, 86
cell weights, 17, 87
contrasts, 89
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convergence criteria, 19, 91
correlation matrices, 20
correlation matrix, 92
covariance matrices, 20
custom models, 23, 93
delta, 19, 91
dependent variables, 16, 86
design matrix, 20, 92
deviance residuals, 20
display options, 20, 91
expected frequency, 20, 92
factors, 16, 86
generalized residuals, 18, 88
interaction terms, 23, 93
limitations, 15, 84
log-odds ratio, 18
maximum iterations, 19, 91
missing values, 22, 93
model specification, 23, 93
normal probability plots, 21, 92
observed frequency, 20, 92
parameter estimates, 20, 92
plots, 21, 92
residual plots, 21, 92
residuals, 20, 92
standardized residuals, 20

loglinear analysis, 14, 82
generalized log-odds ratios, 18
GLOR, 18
See also General Loglinear Analysis procedure
See also Logit Loglinear Analysis procedure

LOGLINEAR command
compared to GENLOG, 83

log-minus-log plots
in Cox Regression procedure, 11

log-odds ratio
in General Loglinear Analysis procedure, 18
in Logit Loglinear Analysis procedure, 18

M matrix, 30
displaying, 59

macro facility
canonical correlation, 221
limitations, 219
ridge regression, 221
using INCLUDE files, 220
with Matrix language, 191, 219

MANOVA
compared with GLM, 27, 98

MANOVA. See multivariate analysis of variance
matrices

K, 44
L, 40, 42

Matrix language, 147
arithmetic operators, 155
column vector, 149
conformable matrices, 154
constructing a matrix from other matrices, 153
control structures, 172
displaying results, 169
extracting elements, 152
functions, 161
logical operators, 157
main diagonal, 149
matrix notation, 151
reading SPSS data files, 158, 180
reading SPSS matrix data files, 185
reading text files, 175
relational operators, 156
row vector, 149
saving SPSS data files, 158, 183
saving SPSS matrix data files, 186
scalar, 149
scalar expansion, 155
string variables, 150
symmetric matrix, 150
transpose, 150
variables, 150
with case weighting, 159
with macro facility, 191, 219
with split-file processing, 159
with subsets of cases, 159
with temporary transformations, 159
writing text files, 178

Mauchly’s test of sphericity, 58
in Repeated Measures ANOVA procedure, 139

maximum-likelihood mehtod
in Variance Components Analysis, 207

means model
syntax, 29

minimum norm quadratic unbiased estimator
in Variance Components Analysis, 207

missing values
in Cox Regression procedure, 9
in General Factorial ANOVA procedure, 116
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in Hierarchical Loglinear Analysis procedure, 71
in Life Tables procedure, 201
in loglinear analysis procedures, 22, 93

mixed models
syntax, 29
variance components analysis, 205

multinomial distribution
in General Loglinear Analysis procedure, 19

multiple comparisons
in GLM General Factorial, 46

multivariate analysis of variance, 125
see also General Factorial ANOVA procedure
see also Multivariate ANOVA procedure
See also Repeated Measures ANOVA procedure

Multivariate ANOVA procedure, 125
analysis groups, 136
confidence intervals, 135
contrasts, 128
covariates, 127
cross-products matrix, 132
dependent variable, 127
discriminant analysis, 134
display options, 131
error correlation matrix, 132
error matrices, 131
error sum of squares, 132
error variance-covariance matrix, 132
factors, 127
homogeneity tests, 131
limitations, 126
linear transformations, 127
naming transformed variables, 130
power estimates, 135
principal components analysis, 133
see also General Factorial ANOVA procedure
significance tests, 131, 132
transformation matrix, 131

nested design
in GLM General Factorial, 52
in Variance Components Analysis, 210

nested effects
in General Factorial ANOVA procedure, 121

nesting
multiple, 52

normal probability plots
in General Factorial ANOVA procedure, 115

in Hierarchical Loglinear Analysis procedure, 71
in loglinear analysis procedures, 21, 92

observed frequency
in Hierarchical Loglinear Analysis procedure, 70
in loglinear analysis procedures, 20, 92

observed means
in General Factorial ANOVA procedure, 111

observed power, 39
one-minus-survival plots

in Cox Regression procedure, 11
in Kaplan-Meier procedure, 77
in Life Tables procedure, 197

one-way basis matrix
in General Factorial ANOVA procedure, 111

optimal Scheffé contrast coefficient
in General Factorial ANOVA procedure, 110

orthogonal contrasts, 46

parameter estimates
in Cox Regression procedure, 10
in General Factorial ANOVA procedure, 108, 109
in GLM General Factorial, 40
in Hierarchical Loglinear Analysis procedure, 71
in loglinear analysis procedures, 20, 92

partial associations
in Hierarchical Loglinear Analysis procedure, 71

partial eta-squared, 40
partitioned effects

in General Factorial ANOVA procedure, 120
percentiles

in Kaplan-Meier procedure, 78
Pillai’s trace

in Multivariate ANOVA procedure, 135
Poisson distribution

in General Loglinear Analysis procedure, 19
polynomial contrasts, 45, 216

in Cox Regression procedure, 7
in General Factorial ANOVA procedure, 105
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 129
repeated measures, 59

pooled effects
in General Factorial ANOVA procedure, 122
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post hoc test
See also individual test names

post hoc tests
alpha value, 46
Bonferroni test, 47, 48
Duncan’s multiple comparison procedure, 47, 48
Dunnett’s C, 47, 49
Dunnett’s one-tailed t test, 47
Gabriel test, 47
Gabriel’s pairwise comparisons test, 49
Games and Howell’s pairwise comparisons test, 47, 

49
GLM General Factorial, 46
Hochberg’s GT2, 47, 49
in GLM General Factorial, 46
least significant difference, 47, 49
Ryan-Einot-Gabriel-Welsch’s multiple stepdown 

procedure, 47, 49
Scheffe test, 47, 48
Sidak test, 47, 49
statistical purpose, 47
Student-Newman-Keuls test, 47, 48
Tamhane’s T2, 47, 49
Tamhane’s T3, 47, 49
Tukey’s b, 47, 48
Tukey’s honestly significant difference, 47, 48
Waller-Duncan test, 47, 49

power, 39
observed, 39

power estimates
in General Factorial ANOVA procedure, 114
in Multivariate ANOVA procedure, 135

predicted means
in General Factorial ANOVA procedure, 112

principal components analysis
in Multivariate ANOVA procedure, 133

profile plots, 41

QR/Cholesky decomposition
in General Factorial ANOVA procedure, 111

quartiles
in Kaplan-Meier procedure, 78

random effects, 36, 206
variance components analysis, 205

random effects model
syntax, 29

regression
syntax, 28

relational operators
in Matrix language, 156

repeated contrasts, 46, 217
in Cox Regression procedure, 7
in General Factorial ANOVA procedure, 106
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 129
repeated measures, 60

repeated measures analysis of variance, 55
limitations, 57

Repeated Measures ANOVA procedure, 138
between-subjects factors, 139
contrasts, 142
display options, 146
doubly multivariate designs, 138
limitations, 139
renaming transformed variables, 145
simple effects, 144
within-subjects factors, 138, 141, 143

repeated measures models
syntax, 29

residual plots
in General Factorial ANOVA procedure, 114
in GLM General Factorial, 41
in Hierarchical Loglinear Analysis procedure, 71
in loglinear analysis procedures, 21, 92

residual sums of squares
in General Factorial ANOVA procedure, 104

residuals
in General Factorial ANOVA procedure, 113
in Hierarchical Loglinear Analysis procedure, 71
in loglinear analysis procedures, 20, 92

restricted maximum-likelihood method
in Variance Components Analysis, 207

reverse Helmert contrasts, 45
ridge regression

using the RIDGEREG macro, 221
Roy’s largest root

in Multivariate ANOVA procedure, 135
Roy-Bargmann stepdown F

in Multivariate ANOVA procedure, 132
Ryan-Einot-Gabriel-Welsch’s multiple stepdown 

procedure, 47, 49



Subject Index 231

saturated models
in Hierarchical Loglinear Analysis procedure, 72

Scheffé intervals
in General Factorial ANOVA procedure, 115

Scheffe test, 47, 48
sequential sums of squares

in General Factorial ANOVA procedure, 107
Sidak test, 47, 49
simple contrasts, 45, 214

in Cox Regression procedure, 6
in General Factorial ANOVA procedure, 105
in loglinear analysis procedures, 89
in Multivariate ANOVA procedure, 129
repeated measures, 60

simple effects
in General Factorial ANOVA procedure, 121
in Repeated Measures ANOVA procedure, 144

special contrasts, 46
repeated measures, 60

spread vs. level plots
in GLM General Factorial, 41

standard errors
in GLM General Factorial, 51

standardized residuals
in GLM General Factorial, 51
in Hierarchical Loglinear Analysis procedure, 71
in loglinear analysis procedures, 20

stratification variable
in Kaplan-Meier procedure, 77

string variables
in Matrix language, 150

Studentized residuals
in GLM General Factorial, 51

Student-Newman-Keuls, 47
Student-Newman-Keuls test, 48
sum of squares

Type I, 37, 207
Type II, 37
Type III, 38, 207
Type IV, 38

survival analysis, 73, 192
See also Kaplan-Meier procedure
See also Life Tables procedure

survival plots
in Cox Regression procedure, 11

in Kaplan-Meier procedure, 77
in Life Tables procedure, 197

survival tables
in Kaplan-Meier procedure, 78

t test
in Repeated Measures ANOVA procedure, 146

table specifications
in GLM General Factorial, 50

Tamhane’s T2, 47, 49
Tamhane’s T3, 47, 49
Tarone-Ware test

in Kaplan-Meier procedure, 79
time-dependent covariates

in Time-Dependent Cox Regression procedure, 4
Time-Dependent Cox Regression procedure, 1

baseline functions, 10
categorical covariates, 6
confidence intervals, 10
contrasts, 6
correlation matrix, 9
covariates, 4
display options, 9
entry probability, 10
interaction terms, 4
iteration criteria, 10
limitations, 3
maximum iterations, 10
method, 8
missing values, 9
parameter estimates, 9
plots, 11
removal probability, 10
saving coefficients, 12
saving new variables, 12
saving survival table, 12
split-file processing, 13
stratification variable, 5
survival status variable, 5
survival time variable, 4
time-dependent covariates, 4

tolerance level, 39
transformation coefficients matrix, 30
transformation matrix, 59

displaying, 56
in Multivariate ANOVA procedure, 131
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Tukey’s b, 47
Tukey’s b, 48
Tukey’s honestly significant difference, 47, 48
Type I sum of squares method

in Variance Components Analysis, 207
Type III sum of squares method

in Variance Components Analysis, 207

uncentered leverage values
in GLM General Factorial, 51

unique sums of squares
in General Factorial ANOVA procedure, 107

unstandardized predicted values
in GLM General Factorial, 51

unstandardized residuals
in GLM General Factorial, 51

variables
in Matrix language, 150

Variance Component Analysis
interactions, 210

Variance Components Analysis
maximum-likelihood method, 207
miminum norm quadratic unbiased estimator, 207
nested design, 210
restricted maximum-likelihood method, 207
sum of squares method, 207

Variance Components Analysis procedure, 205

Wald statistic
in Cox Regression procedure, 8

Waller-Duncan t test, 47
Waller-Duncan test, 49
weighted unstandardized predicted values

in GLM General Factorial, 51
weighted unstandardized residuals

in GLM General Factorial, 51
Wilks’ lambda

in Multivariate ANOVA procedure, 135
within-cell sums of squares

in General Factorial ANOVA procedure, 103

within-subjects factors, 56
in Repeated Measures ANOVA procedure, 141, 

143
within-subjects model, 61
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A
ABS (function)

MATRIX command 161
ALL (function)

MATRIX command 161
ALPHA (keyword)

GLM command 39
MANOVA command 134

ANALYSIS (subcommand)
MANOVA command 107, 127

ANY (function)
MATRIX command 161

APPROXIMATE (keyword)
MANOVA command 114, 135
SURVIVAL command 199

ARSIN (function)
MATRIX command 161

ARTAN (function)
MATRIX command 161

ASSOCIATION (keyword)
HILOGLINEAR command 71

AVERF (keyword)
MANOVA command 146

AVONLY (keyword)
MANOVA command 146

B
BACKWARD (keyword)

HILOGLINEAR command 67
BASELINE (keyword)

COXREG command 10
BASIS (keyword)

MANOVA command 128
BCON (keyword)

COXREG command 10
BLOCK (function)

MATRIX command 161
BONFERRONI (keyword)

GLM command 48
BOTH (keyword)

SURVIVAL command 202

BOXM (keyword)
MANOVA command 133

BREAK (statement)
MATRIX command 174

BRESLOW (keyword)
KM command 79

BRIEF (keyword)
MANOVA command 132

BSTEP (keyword)
COXREG command 8

BTUKEY (keyword)
GLM command 48

BY (keyword)
GENLOG command 16
LOGLINEAR command 86
SURVIVAL command 194
VARCOMP command 210

C
C (keyword)

GLM command 49
CALCULATE (subcommand)

SURVIVAL command 199
CALL (statement)

MATRIX command 168
CATEGORICAL (subcommand)

COXREG command 6
CDFNORM (function)

MATRIX command 162
CELLINFO (keyword)

MANOVA command 109
CHICDF (function)

MATRIX command 162
CHOL (function)

MATRIX command 162
CI (keyword)

COXREG command 10
CIN (keyword)

GENLOG command 20
CINTERVAL (subcommand)

MANOVA command 114, 135
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CLABELS (keyword)
MATRIX command 171

CLEAR TIME PROGRAM (command)
with COXREG command 4

CMAX (function)
MATRIX command 163

CMIN (function)
MATRIX command 163

CNAMES (keyword)
MATRIX command 171

COEFF (keyword)
COXREG command 12

COLLINEARITY (keyword)
MANOVA command 111

COMPARE (keyword)
SURVIVAL command 200

COMPARE (subcommand)
KM command 79
SURVIVAL command 198

COMPUTE (statement)
MATRIX command 160

CONDITIONAL (keyword)
COXREG command 8
MANOVA command 136
SURVIVAL command 200

CONSTANT (keyword)
MANOVA command 124

CONTRAST (keyword)
MANOVA command 128

CONTRAST (subcommand)
COXREG command 6
GLM command 32, 44
LOGLINEAR command 89
MANOVA command 104, 142

CONVERGE (keyword)
HILOGLINEAR command 68
VARCOMP command 208

COOK (keyword)
GLM command 51

COR (keyword)
MANOVA command 132

CORB (keyword)
VARCOMP command 209

CORR (keyword)
COXREG command 10

COS (function)

MATRIX command 163
COV (keyword)

MANOVA command 132
COVB (keyword)

VARCOMP command 209
COXREG (command) 1

BASELINE keyword 10
BCON keyword 10
BSTEP keyword 8
CATEGORICAL subcommand 6
CI keyword 10
COEFF keyword 12
CONDITIONAL keyword 8
CONTRAST subcommand 6
CORR keyword 10
CRITERIA subcommand 10
DEFAULT keyword 9
DEVIATION keyword 6
DFBETA keyword 12
DIFFERENCE keyword 7
ENTER keyword 8
EXCLUDE keyword 9
EXTERNAL subcommand 13
FSTEP keyword 8
HAZARD keyword 11, 12
HELMERT keyword 7
INCLUDE keyword 9
INDICATOR keyword 7
ITER keyword 10
LCON keyword 10
limitations 3
LM keyword 11
LML keyword 12
LR keyword 8
METHOD subcommand 8
MISSING subcommand 9
NONE keyword 11
OMS keyword 11
OUTFILE subcommand 12
PATTERN subcommand 11
PIN keyword 10
PLOT subcommand 11
POLYNOMIAL keyword 7
POUT keyword 10
PRESID keyword 12
PRINT subcommand 9
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REPEATED keyword 7
SAVE subcommand 12
SE keyword 12
SIMPLE keyword 6
SPECIAL keyword 7
STATUS subcommand 5
STRATA subcommand 5
SUMMARY keyword 9
SURVIVAL keyword 11, 12
TABLE keyword 12
VARIABLES subcommand 4
WALD keyword 8
with CLEAR TIME PROGRAM command 4
with TIME PROGRAM command 4
XBETA keyword 13

CRITERIA (subcommand)
COXREG command 10
GENLOG command 19
GLM command 39
HILOGLINEAR command 68
LOGLINEAR command 91
VARCOMP command 208

CSSQ (function)
MATRIX command 163

CSTRUCTURE (subcommand)
GENLOG command 17

CSUM (function)
MATRIX command 163

CUMEVENT (keyword)
KM command 81

CWEIGHT (subcommand)
HILOGLINEAR command 68
LOGLINEAR command 87

D
DEFAULT (keyword)

COXREG command 9
DELTA (keyword)

HILOGLINEAR command 68
DENSITY (keyword)

SURVIVAL command 197
DESCRIPTIVES (keyword)

GLM command 40
DESIGN (function)

MATRIX command 163
DESIGN (keyword)

MANOVA command 110

DESIGN (subcommand)
GENLOG command 23
HILOGLINEAR command 72
LOGLINEAR command 93
MANOVA command 103
VARCOMP command 210

DET (function)
MATRIX command 164

DEVIATION (keyword)
COXREG command 6
GLM command 45, 59
MANOVA command 105, 128

DFBETA (keyword)
COXREG command 12

DIAG (function)
MATRIX command 164

DIFFERENCE (keyword)
COXREG command 7
GLM command 45, 60
MANOVA command 105, 129, 142

DIMENR (keyword)
MANOVA command 132

DISCRIM (subcommand)
MANOVA command 134

DISPLAY (statement)
MATRIX command 190

DO IF (statement)
MATRIX command 172

DRESID (keyword)
GLM command 51

DUNCAN (keyword)
GLM command 48

DUNNETT (keyword)
GLM command 48

DUNNETTL (keyword)
GLM command 48

DUNNETTR (keyword)
GLM command 48

E
EFSIZE (keyword)

GLM command 40
MANOVA command 110, 146

EIGEN (keyword)
MANOVA command 132
MATRIX command 168

ELSE (statement)
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MATRIX command 172
ELSE IF (statement)

MATRIX command 172
EMMEANS (subcommand)

GLM command 49, 63
EMS (keyword)

VARCOMP command 209
END IF (statement)

MATRIX command 172
END LOOP (statement)

MATRIX command 173
END MATRIX (command)

see MATRIX command
ENTER (keyword)

COXREG command 8
EOF (function)

MATRIX command 164
EPS (keyword)

GENLOG command 20
GLM command 39
VARCOMP command 208

EQUAMAX (keyword)
MANOVA command 133

ERROR (keyword)
MANOVA command 111, 131

ERROR (subcommand)
MANOVA command 103

ESTIM (keyword)
HILOGLINEAR command 71
MANOVA command 134

ETASQ (keyword)
GLM command 40

EVAL (function)
MATRIX command 164

EXACT (keyword)
MANOVA command 114, 135
SURVIVAL command 199

EXCLUDE (keyword)
COXREG command 9
GLM command 38, 39
MANOVA command 116
VARCOMP command 208

EXP (function)
MATRIX command 164

EXTERNAL (subcommand)
COXREG command 13

F
F (keyword)

MANOVA command 114
FACTORS (keyword)

MATRIX command 189
FCDF (function)

MATRIX command 164
FIELD (keyword)

MATRIX command 176
FILE (keyword)

MATRIX command 176, 185
FNAMES (keyword)

MATRIX command 189
FOR (keyword)

SURVIVAL command 196
FORMAT (keyword)

MATRIX command 170, 178
FREGW (keyword)

GLM command 49
FREQ (keyword)

HILOGLINEAR command 70
FSTEP (keyword)

COXREG command 8
functions

MATRIX command 161
G
GABRIEL (keyword)

GLM command 49
GEF (keyword)

GLM command 40
GENLOG (command) 14

cell covariates 17, 23
cell structure 17
cell weights 17
CIN keyword 20
CRITERIA subcommand 19
CSTRUCTURE subcommand 17
data distribution 19
DESIGN subcommand 23
EPS keyword 20
general loglinear model 16
GLOR subcommand 18
GRESID subcommand 18
interaction terms 23
logit model 16
main-effects model 23
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measures of association 16
MISSING subcommand 22
MODEL subcommand 19
PLOT subcommand 21
PRINT subcommand 20
SAVE subcommand 22
simultaneous linear logit model 24
single-degree-of-freedom partitions 23
statistics 20
structural zeros 17
variable list 16

GENLOG( command)
WITH keyword 23

GET (statement)
MATRIX command 180

GG (keyword)
MANOVA command 146

GH (keyword)
GLM command 49

GINV (function)
MATRIX command 164

GLM (command) 33
ALPHA keyword 39
BONFERRONI keyword 48
BTUKEY keyword 48
C keyword 49
CONTRAST subcommand 32, 44
COOK keyword 51
CRITERIA subcommand 39
DESCRIPTIVES keyword 40
DEVIATION keyword 45, 59
DIFFERENCE keyword 45, 60
DRESID keyword 51
DUNCAN keyword 48
DUNNETT keyword 48
DUNNETTL keyword 48
DUNNETTR keyword 48
EFSIZE keyword 40
EMMEANS subcommand 49, 63
EPS keyword 39
ETASQ keyword 40
EXCLUDE keyword 39
FREGW keyword 49
GABRIEL keyword 49
GEF keyword 40
GH keyword 49

GT2 keyword 49
HELMERT keyword 45, 60
HOMOGENEITY keyword 40
INCLUDE keyword 38, 39
INTERCEPT subcommand 38
KMATRIX subcommand 30, 44
LEVER keyword 51
LMATRIX subcommand 30, 42
LSD keyword 49
MEASURE subcommand 62
METHOD subcommand 37
MISSING subcommand 39
MMATRIX subcommand 30
OUTFILE subcommand 51
PARAMETER keyword 40
PLOT subcommand 41
POLYNOMIAL keyword 45, 59
POSTHOC subcommand 46
PRED keyword 51
PRINT subcommand 39
PROFILE keyword 41
QREGW 49
RANDOM subcommand 36
REGWGT subcommand 37
REPEATED keyword 46, 60
RESID keyword 51
RESIDUALS keyword 41
SAVE subcommand 50
SCHEFFE keyword 48
SEPRED keyword 51
SIDAK keyword 49
SIMPLE keyword 45, 60
SNK keyword 48
SPECIAL keyword 46, 60
SPREADLEVEL keyword 41
SSTYPE keyword 37
T2 keyword 49
T3 keyword 49
TABLES keyword 50
TEST(ESTIMABLE) keyword 40
TEST(LMATRIX) keyword 40
TUKEY keyword 48
univariate 33
WALLER keyword 49
WPRED keyword 51
WRESID keyword 51
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WSDESIGN subcommand 61
WSFACTOR subcommand 58
ZRESID keyword 51

GLOR (subcommand)
GENLOG command 18

GRESID (subcommand)
GENLOG command 18
LOGLINEAR command 88

GROUPWISE (keyword)
SURVIVAL command 201

GSCH (function)
MATRIX command 164

GT2 (keyword)
GLM command 49

H
HAZARD (keyword)

COXREG command 11, 12
KM command 77, 81
SURVIVAL command 197

HELMERT (keyword)
COXREG command 7
GLM command 45, 60
MANOVA command 105, 129, 142

HF (keyword)
MANOVA command 146

HILOGLINEAR (command) 64
CRITERIA subcommand 68
CWEIGHT subcommand 68
DESIGN subcommand 72
limitations 66
MAXORDER subcommand 67
METHOD subcommand 67
MISSING subcommand 71
PLOT subcommand 71
PRINT subcommand 70
variable list 66

HISTORY (keyword)
VARCOMP command 209

HOLD (keyword)
MATRIX command 180

HOMOGENEITY (keyword)
GLM command 40
MANOVA command 110, 133

HYPOTH (keyword)
MANOVA command 132

I
ID (subcommand)

KM command 78
IDENT (function)

MATRIX command 165
IN (keyword)

MANOVA command 116
INCLUDE (keyword)

COXREG command 9
GLM command 38, 39
HILOGLINEAR command 71
SURVIVAL command 201
VARCOMP command 207, 208

INDICATOR (keyword)
COXREG command 7

INDIVIDUAL (keyword)
MANOVA command 115

initial value
in Matrix loop structures 173

INTERCEPT (keyword)
VARCOMP command 210

INTERCEPT (subcommand)
GLM command 38
VARCOMP command 207

INTERVALS (subcommand)
SURVIVAL command 195

INV (function)
MATRIX command 165

ITER (keyword)
COXREG command 10

ITERATE (keyword)
HILOGLINEAR command 68
VARCOMP command 209

J
JOINT (keyword)

MANOVA command 115
K
KM (command) 73

BRESLOW keyword 79
COMPARE subcommand 79
CUMEVENT keyword 81
HAZARD keyword 77, 81
ID subcommand 78
LOGRANG keyword 79
LOGSURV keyword 77
MEAN keyword 78
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OMS keyword 77
OVERALL keyword 79
PAIRWISE keyword 79
PERCENTILES subcommand 78
PLOT subcommand 77
POOLED keyword 79
PRINT subcommand 78
SAVE subcommand 81
SE keyword 81
STATUS subcommand 76
STRATA keyword 79
STRATA subcommand 77
SURVIVAL keyword 77, 81
TABLE keyword 78
TARONE keyword 79
TEST subcommand 79
TREND subcommand 80

KMATRIX (subcommand)
GLM command 30, 44

KRONEKER (function)
MATRIX command 165

L
LCON (keyword)

COXREG command 10
LEVER (keyword)

GLM command 51
LG10 (function)

MATRIX command 165
LISTWISE (keyword)

HILOGLINEAR command 71
SURVIVAL command 201

LM (keyword)
COXREG command 11

LMATRIX (subcommand)
GLM command 30, 42

LML (keyword)
COXREG command 12

LN (function)
MATRIX command 165

LOGLINEAR (command) 82
cell weights 87
CONTRAST subcommand 89
covariates 93
CRITERIA subcommand 91
CWEIGHT subcommand 87
DESIGN subcommand 93

equiprobability model 93
general loglinear model 86
GRESID subcommand 88
interaction terms 93
logit model 86, 90
main effects model 93
measures of association 86
MISSING subcommand 93
NOPRINT subcommand 91
PLOT subcommand 92
PRINT subcommand 91
simultaneous linear logit model 94
single-degree-of-freedom partitions 93
statistics 91
structural zeros 87
variable list 86

LOGRANK(keyword)
KM command 79

LOGSURV (keyword)
KM command 77
SURVIVAL command 197

LOOP (statement)
MATRIX command 173

LR (keyword)
COXREG command 8

LSD (keyword)
GLM command 49

M
macro facility

with MATRIX command 191
MAGIC (function)

MATRIX command 165
MAKE (function)

MATRIX command 165
MANOVA (command) 96

ANALYSIS subcommand 107, 127
CELLINFO keyword 109
CINTERVAL subcommand 114, 135
constant covariate 140
CONSTANT keyword 124
CONTRAST subcommand 104, 142
DESIGN keyword 110
DESIGN subcommand 103
DEVIATION keyword 105
DIFFERENCE keyword 105, 142
DISCRIM subcommand 134
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doubly multivariate repeated measures 138
ERROR keyword 111
ERROR subcommand 103
HELMERT keyword 105, 142
HOMOGENEITY keyword 110
MATRIX subcommand 116
MEASURE subcommand 144
METHOD subcommand 107
MISSING subcommand 115
multivariate syntax 125
MUPLUS keyword 122
MWITHIN keyword 121, 144
NOPRINT subcommand 108, 131
OMEANS subcommand 111, 127
PARAMETERS keyword 109
PARTITION subcommand 106
PCOMPS subcommand 133
PLOT subcommand 133
PMEANS subcommand 112
POLYNOMIAL keyword 142
POOL keyword 123
POWER subcommand 114, 135
PRINT subcommand 108, 131
RENAME subcommand 127, 130, 145
REPEATED keyword 105
RESIDUAL keyword 103
RESIDUALS subcommand 113
SIGNIF keyword 110
SIMPLE keyword 105
SPECIAL keyword 106
TRANSFORM subcommand 130
variable list 140
variables specification 126
VS keyword 123
WITHIN keyword 103, 120
within-subjects factors 138
WSDESIGN subcommand 142
WSFACTORS subcommand 140

MATRIX (command) 147
BREAK statement 174
CALL statement 168
COMPUTE statement 160
DISPLAY statement 190
DO IF statement 172
ELSE IF statement 172
ELSE statement 172

END IF statement 172
END LOOP statement 173
GET statement 180
LOOP statement 173
MGET statement 185
MSAVE statement 186
PRINT statement 169
READ statement 175
RELEASE statement 191
SAVE statement 183
with macro facility 191
WRITE statement 178

MATRIX (subcommand)
MANOVA command 116

MATRIX functions 161
MAXORDER (subcommand)

HILOGLINEAR command 67
MAXSTEPS (keyword)

HILOGLINEAR command 68
MDIAG (function)

MATRIX command 165
MEAN (keyword)

KM command 78
MEASURE (subcommand)

GLM command 62
MANOVA command 144

METHOD (subcommand)
COXREG command 8
GLM command 37
HILOGLINEAR command 67
MANOVA command 107
VARCOMP command 207

MGET (statement)
MATRIX command 185

MINEIGEN (keyword)
MANOVA command 134

MINQUE (keyword)
VARCOMP command 207

MISSING (keyword)
MATRIX command 182

MISSING (subcommand)
COXREG command 9
GENLOG command 22
GLM command 39
HILOGLINEAR command 71
LOGLINEAR command 93
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MANOVA command 115
SURVIVAL command 201
VARCOMP command 208

ML (keyword)
VARCOMP command 207

MMATRIX (subcommand)
GLM command 30

MMAX (function)
MATRIX command 165

MMIN (function)
MATRIX command 165

MOD (function)
MATRIX command 166

MODE (keyword)
MATRIX command 177

MODEL (subcommand)
GENLOG command 19

MSAVE (statement)
MATRIX command 186

MSSQ (function)
MATRIX command 166

MSUM (function)
MATRIX command 166

MULTIV (keyword)
MANOVA command 132

MUPLUS (keyword)
MANOVA command 122

MWITHIN (keyword)
MANOVA command 121, 144

N
NAMES (keyword)

MATRIX command 182
NCOL (function)

MATRIX command 166
NCOMP (keyword)

MANOVA command 134
NONE (keyword)

COXREG command 11
HILOGLINEAR command 71
SURVIVAL command 202

NOPRINT (subcommand)
LOGLINEAR command 91
MANOVA command 108, 131

NORMPLOT (keyword)
HILOGLINEAR command 71

NOROTATE (keyword)

MANOVA command 133
NOTABLE (keyword)

SURVIVAL command 198
NROW (function)

MATRIX command 166
O
OMEANS (subcommand)

MANOVA command 111, 127
OMS (keyword)

COXREG command 11
KM command 77
SURVIVAL command 197

OPTIMAL (keyword)
MANOVA command 110

ORTHONORM (keyword)
MANOVA command 128

OUT (keyword)
MANOVA command 116

OUTFILE (keyword)
MATRIX command 178, 183, 188

OUTFILE (subcommand)
COXREG command 12
GLM command 51
VARCOMP command 209

OVERALL (keyword)
KM command 79

P
P (keyword)

HILOGLINEAR command 68
PAIRWISE (keyword)

KM command 79
SURVIVAL command 200

PARAMETER (keyword)
GLM command 40

PARAMETERS (keyword)
MANOVA command 109

PARTITION (subcommand)
MANOVA command 106

PATTERN (subcommand)
COXREG command 11

PCOMPS (subcommand)
MANOVA command 133

PERCENTILES (subcommand)
KM command 78

PIN (keyword)
COXREG command 10
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PLOT (subcommand)
COXREG command 11
GENLOG command 21
GLM command 41
HILOGLINEAR command 71
LOGLINEAR command 92
MANOVA command 133
SURVIVAL command 77, 197

PMEANS (subcommand)
MANOVA command 112

POLYNOMIAL (keyword)
COXREG command 7
GLM command 45, 59
MANOVA command 129, 142

POOL (keyword)
MANOVA command 123

POOLED (keyword)
KM command 79

POSTHOC (subcommand)
GLM command 46

POUT (keyword)
COXREG command 10

POWER (subcommand)
MANOVA command 114, 135

PRED (keyword)
GLM command 51

PRESID (keyword)
COXREG command 12

PRINT (statement)
MATRIX command 169

PRINT (subcommand)
COXREG command 9
GENLOG command 20
GLM command 39
HILOGLINEAR command 70
KM command 78
LOGLINEAR command 91
MANOVA command 108, 131
SURVIVAL command 198
VARCOMP command 209

PROFILE (keyword)
GLM command 41

Q
QREGW (keyword)

GLM command 49
QUARTIMAX (keyword)

MANOVA command 133
R
RANDOM (subcommand)

GLM command 36
VARCOMP command 206

RANK (function)
MATRIX command 166

RAW (keyword)
MANOVA command 134

READ (statement)
MATRIX command 175

REDUNDANCY (keyword)
MANOVA command 111

REGWGT (subcommand)
GLM command 37
VARCOMP command 208

RELEASE (statement)
MATRIX command 191

REML (keyword)
VARCOMP command 207

RENAME (subcommand)
MANOVA command 127, 145

REPEATED (keyword)
COXREG command 7
GLM command 46, 60
MANOVA command 105, 129

REREAD (keyword)
MATRIX command 177

RESHAPE (function)
MATRIX command 166

RESID (keyword)
GLM command 51
HILOGLINEAR command 70

RESIDUAL (keyword)
MANOVA command 103

RESIDUALS (keyword)
GLM command 41

RESIDUALS (subcommand)
MANOVA command 113

RLABELS (keyword)
MATRIX command 170

RMAX (function)
MATRIX command 166

RMIN (function)
MATRIX command 166

RNAMES (keyword)
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MATRIX command 170
RND (function)

MATRIX command 166
RNKORDER (function)

MATRIX command 166
ROTATE (keyword)

MANOVA command 133
RSSQ (function)

MATRIX command 167
RSUM (function)

MATRIX command 167
S
SAVE (statement)

MATRIX command 183
SAVE (subcommand)

COXREG command 12
GLM command 50
KM command 81

SAVE(subcommand)
GENLOG command 22

SCHEFFE (keyword)
GLM command 48

SE (keyword)
COXREG command 12
KM command 81

SEPRED (keyword)
GLM command 51

SETDIAG (keyword)
MATRIX command 169

SIDAK (keyword)
GLM command 49

SIGNIF (keyword)
MANOVA command 110, 132, 146

SIMPLE (keyword)
COXREG command 6
GLM command 45, 60
MANOVA command 105, 129

SIN (function)
MATRIX command 167

SINGLEDF (keyword)
MANOVA command 110, 132

SIZE (keyword)
MATRIX command 177

SNAMES (keyword)
MATRIX command 190

SNK (keyword)

GLM command 48
SOLVE (function)

MATRIX command 167
SPACE (keyword)

MATRIX command 170
SPECIAL (keyword)

COXREG command 7
GLM command 46, 60
MANOVA command 106, 129

SPLIT (keyword)
MATRIX command 190

SPREADLEVEL (keyword)
GLM command 41

SQRT (function)
MATRIX command 167

SRESID (keyword)
GLM command 51

SS (keyword)
VARCOMP command 209

SSCP (function)
MATRIX command 167

SSCP (keyword)
MANOVA command 132

SSTYPE (keyword)
GLM command 37
VARCOMP command 207

STAN (keyword)
MANOVA command 134

STATUS (subcommand)
COXREG command 5
KM command 76
SURVIVAL command 196

STEPDOWN (keyword)
MANOVA command 132

STRATA (keyword)
KM command 79

STRATA (subcommand)
COXREG command 5
KM command 77

STRINGS (keyword)
MATRIX command 185

SUMMARY (keyword)
COXREG command 9

SURVIVAL (command) 192
aggregated data 200
CALCULATE subcommand 199
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COMPARE subcommand 198
INTERVALS subcommand 195
limitations 194
MISSING subcommand 201
OMS keyword 197
output file 202
PLOTS subcommand 197
PRINT subcommand 198
STATUS subcommand 196
TABLES subcommand 194
WRITE subcommand 202

SURVIVAL (keyword)
COXREG command 11, 12
KM command 77, 81
SURVIVAL command 197

SVAL (function)
MATRIX command 167

SVD (keyword)
MATRIX command 169

SWEEP (function)
MATRIX command 167

SYSMIS (keyword)
MATRIX command 182

T
T (function)

MATRIX command 168
T (keyword)

MANOVA command 114
T2 (keyword)

GLM command 49
T3 (keyword)

GLM command 49
TABLE (keyword)

COXREG command 12
KM command 78
SURVIVAL command 198

TABLES (keyword)
GLM command 50
SURVIVAL command 202

TABLES (subcommand)
SURVIVAL command 194

TARONE (keyword)
KM command 79

TCDF (function)
MATRIX command 168

TEST (subcommand)

KM command 79
TEST(ESTIMABLE) (keyword)

GLM command 40
TEST(LMATRIX) (keyword)

GLM command 40
THRU (keyword)

SURVIVAL command 195
TIME PROGRAM (command)

with COXREG command 4
TITLE (keyword)

MATRIX command 170
TRACE (function)

MATRIX command 168
TRANSFORM (keyword)

MANOVA command 132
TRANSFORM (subcommand)

MANOVA command 130
TRANSPOS (function)

MATRIX command 168
TREND (subcommand)

KM command 80
TRUNC (function)

MATRIX command 168
TUKEY (keyword)

GLM command 48
TYPE (keyword)

MATRIX command 185
U
UNCONDITIONAL (keyword)

MANOVA command 136
UNIFORM (function)

MATRIX command 168
UNIV (keyword)

MANOVA command 132
UNIVARIATE (keyword)

MANOVA command 115
V
VARCOMP (command) 205

BY keyword 210
CONVERGE keyword 208
CORB keyword 209
COVB keyword 209
CRITERIA subcommand 208
DESIGN subcommand 210
EMS keyword 209
EPS keyword 208
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EXCLUDE keyword 208
HISTORY keyword 209
INCLUDE keyword 207, 208
INTERCEPT keyword 210
INTERCEPT subcommand 207
ITERATE keyword 209
METHOD subcommand 207
MINQUE keyword 207
MISSING subcommand 208
ML keyword 207
OUTFILE subcommand 209
PRINT subcommand 209
RANDOM subcommand 206
REGWGT subcommand 208
REML keyword 207
SS keyword 209
SSTYPE keyword 207
VAREST keyword 209
WITHIN keyword 210

VAREST (keyword)
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