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Purpose:  Discriminant function analysis is used to predict a known categorization variable 
(e.g., level of care, HIV risk groups, relapse, recidivism)  The results from the classification 
function coefficients are then used to create a calculation rule to assign “predicted groups” for 
“new cases”.    
 
Data Requirements: 
The variable to be predicted (the grouping variable) must be categorical.  Predictor variables 
must be interval or dichotomous. 
 
The DISCRIMINANT procedure requires one /GROUPS subcommand to identify the variable 
to be predicted and one /VARIABLES subcommand to identify the predictor variables.  Other 
subcommands are optional and those we commonly use are discussed below.  While not used 
in this example, additional subcommands are available for: selecting records, selecting a 
method for entering variables into the analysis, exporting model information, changing the 
tolerance level for including a variable (proportion of a variables within-group variance not 
accounted for by other variables in the analysis (default is .0001)), minimum and maximum 
probabilities and Rao’s V for variable inclusion, maximum number of steps allowed in the 
analysis, rotation options, output history, plots and reading in or writing to a matrix. 
 
Procedure:  
 
DISCRIMINANT 
  /GROUPS=<var to be predicted>(lowvalue,hivalue) 
  /VARIABLES=<varlist of predictors> 
  /ANALYSIS ALL 
  /SAVE=CLASS=<varname predicted level> 
  /PRIORS  Size 
  /STATISTICS=COEFF TABLE 
  /CLASSIFY=NONMISSING POOLED.  
 
The /ANALYSIS subcommand can be specified more than once and is used to produce 
multiple analyses for the same run.  It can alter which predictor variables are included and/or 
the order in which the predictor variables are analyzed.  Be sure that any variables listed in the 
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/ANALYSIS subcommand are included in the /VARIABLES subcommand.  By default, all 
variables are entered simultaneously.  The keyword ALL includes all variable listed on the 
/VARIABLES subcommand.  If the /ANALYSIS subcommand is omitted, the following 
warning will be issued “Since ANALYSIS was omitted for the first analysis, all variables on 
the VARIABLES list will be entered at level 2 when METHOD = DIRECT1 and at level 1 
when a stepwise METHOD.” 
 
By default, DISCRIMINANT assumes that the groups to be predicted have equal probability.  
The /PRIORS Size subcommand above tells SPSS that the probability should be based on the 
size of the group in the grouping variable.  You can also assign specific values for each group 
provided the number of values equals the number of groups and the sum of all the values is 1. 
 
The /SAVE subcommand is used to save the predicted group membership (CLASS), the actual 
discriminant scores and/or the probability of group membership.  In the syntax above, we are 
saving only the predicted groups as a new variable with the name identified after ‘CLASS=’. 
 
In order to create a new calculated rule to assign new cases to groups, it is necessary to include 
the /STATISTICS=COEFF subcommand.  We also include the TABLE statistic to show a 
table of the actual vs. predicted classifications.  A footnote to this table indicates the percent 
correctly classified. 
 
The final subcommand /CLASSIFY is used to specify how records are handled.  In this 
example, only records with no missing data are included.  Since we wanted NONMISSING, 
we also added the POOLED subcommand, which is the default if /CLASSIFY is not included, 
but needed if CLASSIFY is specified. 
 
In the example below, the following syntax was used to create groups of HIV risk  by 
predicting HIVCluster4 based on the original scales and variables (items listed in the 
/VARIABLES subcommand.  The calculated groups (dHIVpc) will then be compared to the 
original groups (HIVCluster4) that were identified using a Cluster analysis of the z-scored 
versions of these variables (or related proportional variables). 
 
DISCRIMINANT 
  /GROUPS=HIVCluster4 (1 4) 
  /VARIABLES=NPS r1k r1m r1n  
  SxRS sxprtrs spr VICTIM VICT_TGF VWORRY E9u  
  /ANALYSIS ALL 
  /SAVE=CLASS=dHIVpc 
  /PRIORS  Size 
  /STATISTICS=COEFF TABLE  
  /CLASSIFY=NONMISSING POOLED .  
 
Output: 
 
This is an example based on a simple 4-cluster solution for HIV Risk using the 2006 CSAT 
Adolescent dataset and the syntax example above.  The following output uses SPSS 14.0.2.  
Our comments in the boxes below do not appear in actual output. 
 
                                                        
1 METHOD=DIRECT is the default. 
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Analysis 1 
 
Summary of Canonical Discriminant Functions 
 
This table is standard output for all discriminant analyses.  It shows that there are 3 functions in 
this dataset, with the first function explaining nearly 60% of the variance.  The second function 
adds another 22% and the third about 20%.  Canonical correlation values close to 1 indicate a 
strong association between the groups and the discriminant scores. 
 
 Eigenvalues 
 

Function Eigenvalue % of Variance Cumulative % 
Canonical 
Correlation 

1 15.235(a) 58.8 58.8 .969 
2 5.664(a) 21.9 80.6 .922 
3 5.021(a) 19.4 100.0 .913 

a  First 3 canonical discriminant functions were used in the analysis. 
 

This table is standard output for all discriminant analyses.  The low values for Wilks’-Lambda 
in all 3 tests indicate that none of the function means are equal. 
 
Wilks' Lambda 
 
Test of 
Function(s) Wilks' Lambda Chi-square df Sig. 
1 through 3 .002 68352.186 33 .000 
2 through 3 .025 38948.943 20 .000 
3 .166 18938.868 9 .000 

 

This table is standard output for all discriminant analyses.  The number of functions is equal to 
the 1 minus the number of groups or the number of variables; whichever is smaller.  These 
values would be saved in the dataset if you specified /SAVE SCORES.  The default name for 
the scores will be DSCn_1 where n is the function number.2 
 
 Standardized Canonical Discriminant Function Coeffi cients 
 

Function 

  1 2 3 
nps  Needle Problem Scale .371 .173 .128 
R1k  P90 - days used needle 
inject anything .194 1.088 .117 
R1m  P90 - How many people 
shared needles -.050 .826 .074 
R1n  P90 - Days shared 
needles with others -.119 -.097 -.014 
sxrs  Sex Risk Scale .020 -.026 .028 

                                                        
2 If you requested /SAVE PROBS, the default name for each probability is DSCn_2, where n=the number of the 
function. 
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sxprtrs  Total number of sex 
partners-p90 days -.113 .028 -.088 
spr  Sex Protection Ratio -.095 -.067 .463 
victim  OMB Table: Ever 
victimized--New E9a-d, E9t .267 .078 -1.054 
vict_tgf  Victimization: 
Traumagenic Factors -.043 -.001 .096 
vworry  Current worries about 
being victimized 1.060 -.133 .299 
E9u  RERI P90 how many days 
attacked/abused .420 -.049 .202 

 

This table is standard output for all discriminant analyses.  The Structure matrix organizes the 
variables by their correlations within function (beginning with the first function).  In this case, 
vworry and e9u have the highest correlation with function 1. 
 
 Structure Matrix 
 

Function 

  1 2 3 
vworry  Current worries about 
being victimized .814(*) -.179 .190 
E9u  RERI P90 how many days 
attacked/abused .098(*) -.015 .009 
R1k  P90 - days used needle 
inject anything .059 .649(*) .065 
R1m  P90 - How many people 
shared needles .024 .290(*) .028 
nps  Needle Problem Scale .054 .243(*) .029 
R1n  P90 - Days shared 
needles with others .015 .187(*) .018 
victim  OMB Table: Ever 
victimized--New E9a-d, E9t .264 .055 -.851(*) 
vict_tgf  Victimization: 
Traumagenic Factors .157 .021 -.239(*) 
sxrs  Sex Risk Scale .059 .032 -.120(*) 
spr  Sex Protection Ratio -.035 -.030 .117(*) 
sxprtrs  Total number of sex 
partners-p90 days .011 .004 -.045(*) 

Pooled within-groups correlations between discriminating variables and standardized canonical 
discriminant functions  
 Variables ordered by absolute size of correlation within function. 
*  Largest absolute correlation between each variable and any discriminant function 
 
 
 

This table is standard output for all discriminant analyses.  It shows the within-group (cluster) 
means for each function. 
 
 
 Functions at Group Centroids 
 
HIVCluster4  HIV Function 
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Risk clusters (z-
scores of 10vars) - 4 
cluster solution 1 2 3 
1.00  A-Low Risk -2.589 -.231 2.692 
2.00  B-Mod Risk-low 
worry+traumatic factors,lower 
needle -1.324 .153 -2.273 

3.00  C-Mod Risk-high 
worry+trauma factors,higher 
needle 8.029 -.890 .613 

4.00  D-High Risk 6.964 31.882 2.768 
Unstandardized canonical discriminant functions evaluated at group means 
 

The following output is in relation to the /PRIORS, /STATISTICS and /CLASSIFY 
subcommands. 
 
 
Classification Statistics 
 
 Classification Processing Summary 
 

Processed 29688 
Missing or out-of-range 
group codes 0 

Excluded 

At least one missing 
discriminating variable 19130 

Used in Output 10558 
 

If the /PRIORS subcommand is used with the /STATISTICS subcommand, the following table 
will be reported, indicating the distribution of probabilities by group. 
 
 Prior Probabilities for Groups 
 

Cases Used in Analysis HIVCluster4  HIV 
Risk clusters (z-
scores of 10vars) - 4 
cluster solution Prior Unweighted Weighted 
1.00  A-Low Risk .346 3649 3649.000 
2.00  B-Mod Risk-low 
worry+traumatic factors,lower 
needle .465 4914 4914.000 

3.00  C-Mod Risk-high 
worry+trauma factors,higher 
needle .184 1938 1938.000 

4.00  D-High Risk .005 57 57.000 
Total 

1.000 10558 10558.00
0 
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This table results from the /STATISTICS=COEFF subcommand.  This is the table of values 
that are used to calculate the discriminant function in the next part of this example. 
 
 
 Classification Function Coefficients 
 

HIVCluster4  HIV Risk clusters (z-scores of 10vars) - 4 cluster solution 

  1.00  A-Low Risk 

2.00  B-Mod Risk-
low worry+traumatic 
factors,lower needle 

3.00  C-Mod Risk-
high worry+trauma 

factors,higher 
needle 

4.00  D-High 
Risk 

nps  Needle Problem Scale -.229 -.432 6.872 17.950 
R1k  P90 - days used needle 
inject anythng -.037 -.005 .379 13.803 
R1m  P90 - How many people 
shared needles .177 -.706 -9.512 205.672 
R1n  P90 - Days shared 
needles with others .061 -.016 -.701 -2.692 
sxrs  Sex Risk Scale 1.421 1.346 1.525 1.031 
sxprtrs  Total number of sex 
partners-p90 days -.004 .090 -.324 -.062 
spr  Sex Protection Ratio 14.634 6.670 8.348 4.768 
victim  OMB Table: Ever 
victimized--New E9a-d, E9t -7.097 20.322 17.241 17.167 
vict_tgf  Victimization: 
Traumagenic Factors .067 -.393 -.501 -.299 
vworry  Current worries about 
being victimized .608 -1.107 96.294 53.135 
E9u  RERI P90 how many days 
attacked/abused .032 -.021 .468 .294 
(Constant) -9.051 -14.189 -62.194 -564.478 

Fisher's linear discriminant functions 
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This table is the result of the /STATISTICS=TABLE subcommand, and shows the actual vs. 
predicted values for the groups (clusters).  The footnote below the table shows that 96% of the 
cases were correctly classified. 
 
 Classification Results(a) 
 

    

HIVCluster4  HIV 
Risk clusters (z-
scores of 10vars) - 4 
cluster solution Predicted Group Membership Total 

      1.00  A-Low Risk 

2.00  B-Mod Risk-
low worry+traumatic 
factors,lower needle 

3.00  C-Mod Risk-
high worry+trauma 

factors,higher 
needle 

4.00  D-High 
Risk   

Original Count 1.00  A-Low Risk 3649 0 0 0 3649 
    2.00  B-Mod Risk-low 

worry+traumatic factors,lower 
needle 320 4585 9 0 4914 

    3.00  C-Mod Risk-high 
worry+trauma factors,higher 
needle 7 102 1826 3 1938 

    4.00  D-High Risk 1 3 2 51 57 
  % 1.00  A-Low Risk 100.0 .0 .0 .0 100.0 
    2.00  B-Mod Risk-low 

worry+traumatic factors,lower 
needle 6.5 93.3 .2 .0 100.0 

    3.00  C-Mod Risk-high 
worry+trauma factors,higher 
needle .4 5.3 94.2 .2 100.0 

    4.00  D-High Risk 1.8 5.3 3.5 89.5 100.0 
a  95.8% of original grouped cases correctly classified. 
 
 
Comments:   
 
 Once the discriminant analysis has been run in SPSS, we will calculate a discriminant rule for 
classifying additional or future cases.  To simplify the process, we have created an Excel file in 
the format below where the ‘Classification Function Coefficients’ table can be copied.  Using a 
series of concatenate functions, the Excel file produces the syntax (example below) needed to 
create the discriminant rule.  The Excel function will need to be edited to accommodate a 
larger number of groups or variables.   
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Discriminant classification Excel file3 
A   B       C     D     E    F 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
 
 

The formulas in the two cells in A20 and A21 - underneath  
“Calculations for determining new groups based on coefficients above 
Group 1 are as follows 
In cell A20: 
=CONCATENATE("compute grp",C4,"=","(",$B5,"*",C5,"+",$B6,"*",C6,"+",$B7,"*",C7,"+",$B8,"*",C8,"+",$B9,"*",C9) 

 
In cell A21: 
=CONCATENATE("+",$B10,"*",C10,"+",$B11,"*",C11,"+",$B12,"*",C12,"+",$B13,"*",C13,"+",$B14,"*",C14,"+",$B15,"*
",C15,"+",C16,").") 
 
To add more variables, first make space for the output by inserting the necessary number of 
additional rows before row 16”(Constant)”, THEN copy the ‘Classification Function 
Coefficients’ from SPSS into cell A1.  After this, you will need to adjust the formula in what is 
now cell A21 to add the series:  "+",$B16,"*",C16, after C15,.  This will need to be done for 
each additional variable (i.e. you may have variables in rows 17 and 18 as well, so you would 
add the series above three times using 16, 17 and 18 to include the new variables.)  The 
commas and quotations are important!  The last item in the formula adds the constant, so it will 
need to be changed from C16 to the new cell address for the constant (if you have added three 
new variables, this would change to C19).  Finally, copy this formula over the existing formula 
in row 21 for each group you are calculating. 
 
To add more groups, simply copy the calculations from A20 and A21 into the same cells 
underneath any additional columns (e.g. in column G to add a 5th group.). 
 

                                                        
3 Additional calculations under ‘Copy this into SPSS’ are not shown. 
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In cells A24-25 (and the cells below) are simply pointers to the longer calculations so they end 
up in column form so they can be easily copied into SPSS. 
 
If you have added more groups and more variables, update the variable syntax first, then copy 
the formula to the cells for the new groups. 
 
The following is the syntax created from the Excel file4. 
 
compute grp1=(NPS*-0.229217606466797 + R1k*-0.03681 56708662909 + 

R1m*0.177000560896339 + R1n*0.0610161717920794+sxrs *1.42056224877761 +  
sxppd*-0.372732525078394+spr*14.6342435319541 +  
victim*-7.09675998654684 + vict_tgf*0.0665822948358 586 + 
vworry*0.607689791736901 + e9u*0.0315132060756891 +  -9.05078349715663). 

compute grp2=(NPS*-0.431634271810806 + R1k*-0.00498 785705748934 +  
R1m*-0.706448022326871 + R1n*-0.0157927061974964 + sxrs*1.34557245728823 + 
sxppd*8.10088698448553 + spr*6.67035712242361 + vic tim*20.322103778546 + 
vict_tgf*-0.392923420948189 + vworry*-1.10709665122 328 +  
e9u*-0.0211656194155032 + -14.1889852776864). 

compute grp3=(NPS*6.87157886739511 + R1k*0.37884267 6697873 + R1m*-9.51193751717916 + 
R1n*-0.700587975929445 + sxrs*1.52471871397815 + sx ppd*-29.2016441660261 +  
spr*8.348084066733 + victim*17.2406910947572 + vict _tgf*-0.500604721194182 +  
vworry*96.2937408247949 + e9u*0.467508013010264 + - 62.1935054719625). 

compute grp4=(NPS*17.950253260416 + R1k*13.80323713 78502 + R1m*205.671930875068 + 
R1n*-2.69242445899122 + sxrs*1.03057317616586 + sxp pd*-5.57209268286663 + 
spr*4.76812354292021 + victim*17.1672647775792 + vi ct_tgf*-0.299228385439944 + 
vworry*53.1351397361728 + e9u*0.294074230620417 + - 564.478298707234). 

 
To create the group variable using the discriminant  function, select the calculated 
group variables (e.g. grp1 to grp4) that has the hi ghest value and set the 
discriminant cluster variable to that group number.  
 

if (grp1 > max(grp2,grp3,grp4)) dHIVcf=1. 
if (grp2 > max(grp1,grp3,grp4)) dHIVcf=2. 
if (grp3 > max(grp1,grp2,grp4)) dHIVcf=3. 
if (grp4 > max(grp1,grp2,grp3)) dHIVcf=4. 

 
 

Using more clusters and/or more variables will result in a longer discriminant rule as in the 
example below from Dennis, Wechsberg, et al. (2001) where there were 8 groups and 21 
variables. 

                                                        
4 For ease of printing, a space has been added before and after each plus sign (+) that is not 
included in the concatenations or in the SPSS syntax. 
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To identify the success of the prediction including kappa, use: 
CROSSTAB TABLES=<actual> BY <Predicted>/CELLS=COUNT ROW COLUMN/STATS=KAPPA. 
 
Kappa, or Cohen’s kappa, is a measure of the percentage-of-agreement correcting for 
chance, usually between two raters, for categorical data.  In this case, the measure of 
agreement is between two ways of arriving at discriminant groups (i.e. groups created 
using Cluster analysis vs. the predicted groups using discriminant analysis). 
 
Describing These Procedures:  These procedures can be described in a variety of ways.  
Below are three examples from published articles.   
 

To evaluate the reliability and replicability of the solution, we used a 
discriminant analysis based on the variables used in the cluster solution to 
predict cluster membership; the Kappa between the original clusters and 
the predicted cluster was 0.86. (Godley, Dennis, Godley, Funk. 2004). 
 
Finally, we did a discriminant analysis of these 21 items predicting the HIV 
risk groups used in this paper and were able to correctly classify 79.2% 
(Kappa . 0.734). We looked at the ability of the discriminant rule based on 
only 21 items to predict the group.  As recommended by contemporary 
methodologists (Kraemer, 1992), we used a Kappa statistic to compare the 
cluster analysis based on all the data and just the 21 variables since 
neither is considered perfect or error free.  A table of the variables and 
Fischer linear discriminant functions is available from 
http://www.chestnut.org/LI/Posters/erg8disc.pdf or from the first author.  
(Dennis, Wechsberg, et al. , 2001). 
 

The third step was to conduct a discriminant analysis to predict cluster 
membership based on the intake ASI composite scores,  time in treatment, 
and prior treatment episodes. Time in treatment was measured with dummy 
variables that were created for those clients staying in treatment more than 
one month and another for those staying more than 3 months. Using these 
10 variables, we were able to correctly predict 67% outcomes in terms of 
patterns of change in the original 100 cases. With a kappa of .55, this is 
about as good as most psychiatric diagnostic tests (Kraemer, 1992).  The 
resulting discriminant function equations were used to classify people in 
both the original sample of 100, as well as a subsequent of 39.   

Fourth, we evaluated the validity of the cluster solution through (a) 
reverse validation (i.e., predicting the source variables from the cluster 
solution) and (b) replication of this solution by using the discriminant 
function to calculate the group membership on a subsequent sample of 39 
clients.  The discriminant function based cluster solution had similar 
predictive validity (percent of variance explained) for both the original and 
subsequent sample on both the Life Distress factor (61%, 49%) and 
Substance Use Severity factor (50%, 56%).  (Godley, Funk, Dennis, et al. 
2004). 
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