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1 About the %LCA_Distal_LTB Macro 
 

The %LCA_Distal_LTB SAS macro estimates the association between a latent class variable 

and a distal outcome using a model-based approach. The %LCA_Distal_LTB macro is designed 

to work with SAS Version 9.1 or higher and PROC LCA version 1.3.2 or higher. This macro is 

based on an earlier macro, also by the Methodology Center, LCA_Distal version 3.0.2.  The 

name of the macro has been changed to distinguish it from another macro, LCA_Distal_BCH. 

 

Note: Currently, the recommended procedure for LCA with a distal outcome for any 
metric (e.g., binary, count, continuous) is a classification error adjusted approach, 
colloquially known as the BCH approach. The BCH approach can be implemented using 
the %LCA_Distal_BCH SAS macro, which is also available for free download at 
methodology.psu.edu. The %LCA_Distal_LTB SAS macro is provided primarily for 
methodological research, such as comparing results using the BCH approach and the 
LTB approach. 
 

The %LCA_Distal_LTB macro 

• uses simple, minimal syntax; 
• estimates class-specific probabilities for binary and categorical distal outcomes; 
• estimates class-specific means and modes for count and continuous distal outcomes; 
• provides output including class-specific conditional densities for continuous distal 

outcomes; and 
• can accommodate distal outcomes for multiple groups. 

 

This guide assumes the user has a working knowledge of latent class analysis and PROC LCA. 

The book, Latent class and latent transition analysis: With applications in the social, behavioral, 

and health sciences (Collins & Lanza, 2010), provides a comprehensive introduction to the use 

of latent class analysis in applied research. PROC LCA & PROC LTA and the accompanying 

users’ guide can be downloaded from http://methodology.psu.edu/downloads. A detailed 

explanation of the model-based estimation approach used in the %LCA_Distal_LTB macro 

appears in the article, Lanza, Tan, and Bray (2013). In that article, the macro is identified as the 

%LCA_Distal macro.  

 

 
 

http://methodology.psu.edu/downloads
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2 System Requirements 
 
The %LCA_Distal_LTB macro requires 

• SAS Version 9.1 or higher (Windows version), 
• PROC LCA & PROC LTA Version 1.3.2 or higher (to fit LCA models), 
• SAS/STAT (PROC KDE for non-parametric density estimation), and 
• %create_group macro, included in the download of this macro (needed for categorical 

distal outcome with groups only). 
 

Note for SAS version 9.1 or 9.2 users: Newer versions of Java Runtime Environment are 

incompatible with certain features of SAS. See Appendix A for details. For SAS 9.3 or higher, no 

action is required. 

 

Note: SAS/STAT is sold separately from the base SAS package, but most university licenses 

include it. If you can run PROC LCA, you can run this macro. 
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3 The Model-Based Approach to LCA With Distal Outcomes 

3.1 Recommended Method for Estimating LCA With Distal Outcomes 
 

As previously stated, the recommended procedure for LCA with a distal outcome for any metric 

(e.g., binary, count, continuous) is a classification error adjusted approach, colloquially known 

as the BCH approach. The BCH approach can be implemented using the %LCA_Distal_BCH 

SAS macro, which is also available for free download at methodology.psu.edu. The 

%LCA_Distal_LTB SAS macro is provided primarily for methodological research, such as 

comparing results using the BCH approach and the LTB approach. 

 

3.2 LTB Approach to LCA With a Distal Outcome for a Single Group  
 
Researchers are often interested in the relationship between a latent class variable, C, and a 

distal outcome, Z. The %LCA_Distal_LTB macro provides a model-based approach to 

estimating the association between C and Z; that is, the conditional distribution of Z given C, 

f{Z|C}.  

  

In order to estimate f{Z|C}, we assume conditional independence between an observed item in 

the model, X, and Z given C. Stated mathematically, we assume that f{X,Z|C} = f{X|C} f{Z|C}. 

This conditional independence assumption is similar to the local independence assumption 

essential to most LCA models (Collins & Lanza, 2010).  

 

In LCA with a distal outcome, interest lies in the conditional distribution f{Z|C}. The distribution of 

Z|C can be determined by applying Bayes' theorem: 

    

 

{ } { | }{ | }
{ }

f Z z f C c Z zf Z z C c
f C c

= × = =
= = =

= . (1) 

 
To obtain each element in the model, 

• f{C = c} is derived from the LCA model, 

• f{C = c|Z = z} is derived from the LCA model with Z included as a covariate, and 

• f{Z = z} is the marginal distribution of Z, and can be empirically estimated. 
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When the distal outcome is binary, count, or categorical, we include Z in the LCA model as a 

covariate, and assume conditional independence between X and Z given C. The conditional 

distribution of f{Z = z|C = c} for binary, count, or categorical Z can be calculated by re-

expressing (1) as follows: 
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Specifically, Pr{Z = z} is estimated from the empirical distribution of Z (i.e., from the proportions 

in the observed data); the estimates for {β0c, β1c ; c = 1,2,…, K – 1} are provided by the LCA with 

covariates model; and the marginal distribution Pr{C = c} can be obtained by multiplying Pr{C = 

c|Z = z} by the marginal empirical distribution Pr{Z = z}. Thus, we can obtain Pr{Z = z|C = c} 

given these estimates for Pr{Z = z}, Pr{C = c}, and {β0c, β1c ; c = 1,2,…, K – 1}. 

  

We follow a very similar procedure in the case of a continuous distal outcome, except that we 

use a smoothed empirical estimate of the distribution.  Specifically, for a continuous distal 

outcome we estimate the distribution of Z using SAS PROC KDE, a kernel density estimation 

procedure that approximates the unknown population distribution using a smoothed version of 

the observed data histogram.  

 

Currently, the macro assumes that if a distal outcome is a continuous variable, then it is 
homoscedastic; that is, the variance of the variable is the same across all latent classes. 
Heteroscedasticity in a covariate causes the estimation to be less accurate. If you have a 
continuous distal outcome variable, we recommend using the %LCA_Distal_BCH SAS 
macro.   
 

The macro now generates standard errors in the binary case; see section 5.1 for more 

information.  Standard errors are not yet available from the macro for other kinds of distal 

outcome variables. 

 

An overview of the LCA model, a thorough explanation of the model-based approach to LCA 

with a distal outcome, and results from a Monte Carlo study for evaluating this approach can be 

found in a technical report by Lanza, Tan, and Bray (2011), which can be downloaded from 

http://methodology.psu.edu. 
 

http://methdology.psu.edu/
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3.3 LTB Approach to LCA With a Distal Outcome for Multiple Groups 
 
In many cases, there are multiple groups G (e.g., male and female) in the data, and researchers 

are interested in conditional distribution of Z given C and G. Similarly, within each group, we 

assume conditional independence between any given observed item in the model and the 

outcome Z given C. 

 

We are interested in the conditional distribution of ( | , )f Z z C c G g= = = . Using Bayes’ 

theorem, this can be expressed as 

 ( | , ) ( | ) ( ) ( | ) ( | , ) .
( ) ( | ) ( | )

( | , ) = = = = = = = = = = =
=

=
= = =

= = =
=

=
f C cf Z z G g f Z z G g f G g f Z z G g f C c Z z G g

f G g f C c G g f C c
z C c

G
g

g
Z G

(3)  
 

To obtain each element in the model, 
• ( | )f C c G g= =  is derived from the LCA model conditional on G, 
• ( | , )f C c Z z G g= = = is derived from the LCA model with Z included as a covariate 

conditional on G, and  
• ( | )f Z z G g= = , the marginal distribution of Z conditional on G, is estimated 

empirically. 
 
The macro can accommodate distal outcomes that are specified as binary variables, 

continuous variables, count variables, or categorical variables. In the case of a continuous 

distal outcome, a smoothed estimate of f{Z = z|G=g} is empirically estimated using  kernel 

density estimation. Currently, the macro assumes that if a distal outcome is a continuous 
variable, then it is homoscedastic; that is, the variance of the variable is the same across 
all latent classes. 
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4 Using the %LCA_Distal_LTB Macro  
 
Table 1. Argument Definitions for the %LCA_Distal_LTB Macro. 
  
Argument  Required  Description  
input_data Y Input data set. The distal outcome must be included as a covariate. 

param Y Name of the data set generated by PROC LCA as the 
OUTPARAM output. The data set contains estimates of the beta 
parameters.  

distal  Y Distal outcome variable.  
group N Variable for multiple groups. (If metric=4, use the new variable 

created by %create_group. See section 4.2.2 for details.) If no 
group argument is supplied, the macro assumes there is only one 
group. 

metric  Y Numeric value indicating whether the distal outcome is a binary 
(metric = 1), continuous (metric = 2), count (metric = 3) 
or categorical (metric = 4) variable. 

covariance_
beta 

N Name of the data set generated by PROC LCA as the OUTCOVB 
output. The data set contains the betas’ covariance matrix. 

output_data
set_name 

Y Name of the data set to contain output from the %LCA_Distal_LTB 
macro. 

out_density N Name of the data set for conditional density of the continuous 
distal outcome for each latent class. Default is “cond_density.” 

plot_densit
y 

N For multiple groups, whether to plot conditional density for each 
group (plot_density=1) or not (plot_density=0, default). 

weight N Name of the variable specifying survey weight.  This option only 
works in the binary outcome case.  It assumes that weight has 
also been used in the previous call to PROC LCA. 

 
 

4.1 Preparation 

A SAS macro is a special block of SAS commands. The block is first defined and then called 

when needed. Four steps need to be completed before you run the macro. 

 
1. If you haven’t already done so, download and save the macro to a designated path 

(e.g., S:\myfolder\). 
 

2. Direct SAS to read the macro code from the path, using a SAS %INCLUDE 
statement such as  

%INCLUDE “S:\myfolder\LCA_Distal_LTB_macro_v11.sas”; 
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3. Direct SAS to the input data file. We assume the data set is a permanent file saved 
to a designated directory. If so, we recommend using a “libname” statement. The 
statement should give the libname command, name the library, and then identify the 
path to the data. For example, 

libname sasf “s:\myfolder\”; 

  
4. Ensure that the distal outcome is coded as follows: 

o Binary: 0, 1 
o Continuous: original coding or standardized variable 
o Count: original coding (0, 1, 2, …) 
o Categorical: 1, 2, … 

 
Note: Missingness in the distal outcome variable should be imputed (e.g., multiple imputation; 

Schafer, 1997). Otherwise, cases with missing values in the distal outcome variable must be 

removed from the analysis. 

4.2 Estimation of the Latent Class Model in PROC LCA 
 

4.2.1 Estimation in PROC LCA for a Single Group 
Use PROC LCA to generate the output needed for use by the %LCA_Distal_LTB macro. First, 

you must select the LCA model. This process is described in chapter 5 of the PROC LCA & 

PROC LTA Users’ Guide (Lanza, Dziak, Huang, Xu, & Collins, 2011).  

 

Once model selection is complete, generate a file containing the parameter estimates to be 

used in the macro by estimating the latent class model with the distal outcome included as a 

covariate. This file can be generated using the OUTPARAM option in PROC LCA. (See section 

5.3 of the PROC LCA & PROC LTA Users’ Guide for more information.) If you are not using 

multiple groups, and if the distal outcome is binary, count, or continuous, the PROC LCA syntax 

will be similar to the following: 

 

PROC LCA DATA = sasf.simdata_binary OUTPARAM = Binary_param OUTCOVB = 
Binary_covb; /* the input data set, the file to be generated 
containing the parameter estimates, and the file to be generated 
containing the covariance matrix (only needed for generating 
standard errors in the binary case) */ 

 NCLASS 5; /* the number of latent classes */ 
 ITEMS item001 item002 item003 item004 item005 item006 item007 

item008; /* indicator variables used to measure the latent class 
variable */ 

 CATEGORIES 2 2 2 2 2 2 2 2; /* number of response categories for 
each indicator variable (in this case, all binary) */ 
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 COVARIATES z; /* the distal outcome variable*/ 
 SEED 54327; /* a random number. */  
RUN; 

 
If the distal outcome is categorical and you are not using multiple groups, the distal outcome is 

included using a groups statement instead of a covariates statement. The measurement 

statement will also be needed to restrict estimation so that item-response probabilities for each 

item-latent class combination are equal across all groups. In such cases, the PROC LCA syntax 

will be similar to the following: 
 
PROC LCA DATA = sasf.simdata_categ OUTPARAM = categ_param; 
 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 GROUPS z; /* z= 1/2/3 */ 
 MEASUREMENT group; 
 SEED 10;  
RUN; 

 
Other arguments available in PROC LCA, such as id, rho prior, maxiter, and criterion 

may also be necessary for estimation of the latent class model. Refer to the PROC LCA & 

PROC LTA Users’ Guide for more information.  

4.2.2 Estimation in PROC LCA for Multiple Groups 
When there are multiple groups, if the distal outcome is binary, count, or continuous, the PROC 

LCA syntax will be similar to the following: 

 
PROC LCA DATA = sasf.simdata_binary_group OUTPARAM = Binary_param 

OUTCOVB = Binary_covb; /* the input data set, the file to be 
generated containing the parameter estimates, and the file to be 
generated containing the covariance matrix (outcovb only needed for 
generating standard errors in the binary case) */ 

 NCLASS 5; /* the number of latent classes */ 
 ITEMS item001 item002 item003 item004 item005 item006 item007 

item008; /* indicator variables used to measure the latent class 
variable */ 

 CATEGORIES 2 2 2 2 2 2 2 2; /* number of response categories for 
each indicator variable (in this case, all binary) */ 

 COVARIATES z; /* the distal outcome variable*/ 
 GROUPS educ; /*the variable for multiple groups*/ 
 SEED 54327; /* a random number. */  
RUN; 
 

If the distal outcome is categorical, a new grouping variable needs to be created in order to 
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include the distal outcome using the group statement in PROC LCA. This can be done using 

the provided %create_group SAS macro. Direct SAS to read the macro code from the path, 

using a SAS %INCLUDE statement such as 

 
 %INCLUDE “S:\myfolder\create_group.sas”; 

 
The new data set to be used in PROC LCA can be created by calling the macro using a percent 

sign, its name, and user-defined arguments in parentheses. The macro parameters, (i.e., the 

information in parentheses provided to the macro), are shown below.  
 

%create_group( 
input_data=sasf.simdata_categ_group, 
group=educ, 
distal=z, 
output_data=newg 
); 

Table 2: Argument Definitions for the %create_group macro. 
 
Argument  Required  Description  
input_data Y Input data set. 
group Y The variable for multiple groups. 
distal  Y Distal outcome variable.  
output_data Y Name of the output data set to be used in PROC LCA. 
 
Assuming that the variable for multiple groups is educ, the %create_group will create a new 

data set named “newg” with a new grouping variable named “new_educ”.  

 
This new data set should be used in PROC LCA with “new_educ” included in the group 

statement. The measurement statement will also be needed to restrict estimation so that item-

response probabilities for each item-latent class combination are equal across all groups. In 

such cases, the PROC LCA syntax will be similar to the following: 
 
PROC LCA DATA = newg OUTPARAM = categ_param; 
 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 GROUPS new_educ; /* the new group variable*/ 
 MEASUREMENT group; 
  SEED 10;  
RUN; 

 
Other arguments available in PROC LCA, such as id, rho prior, maxiter, and 
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criterion may also be necessary for estimation of the latent class model. Refer to the PROC 

LCA& PROC LTA Users’ Guide for more information. 

 

4.3 Macro Syntax and Input 
 

Call the macro using a percent sign, its name, and user-defined arguments in parentheses. The 

macro parameters are shown below. 
 
 %LCA_Distal_LTB (  
  input_data = data set name, 
  param = name of OUTPARAM data set created by PROC LCA, 
  distal = variable, 
  group = variable,  
  metric = number, 
   output_dataset_name = data set name  
  out_density = data set name, 
  plot_density = number, 
  covariance_beta = data set name (used in binary case 
only) , 
  weight = survey weighting variable name (optional and 
used in binary case only) 
 ) ; 

 

4.4 Output 
 

The output for this macro depends on the metric specified for the distal outcome. If there is a 

single group, the output will always contain a set of estimates representing the association 

between membership in each latent class and the distal outcome. For a binary outcome 

(metric = 1) or a categorical outcome (metric = 4), the output file will include a column for 

each latent class. The probability associated with each level of the distal outcome will be listed 

for each class. For a continuous outcome (metric = 2) or a count outcome (metric = 3), the 

output file will include a column for each latent class. The mean value of the outcome and the 

mode of the outcome for each latent class will be listed. For continuous outcomes only, a 

separate file will be generated that includes the conditional density of the distal outcome for 

each class. If the user decides to plot conditional densities (plot_density = 1), the macro will 

also generate a conditional density plot. If there are multiple groups, the output will include the 

above information for each group.  
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The macro will also display results on screen. For count or categorical outcomes, estimated 

means and modes within each latent class are shown.  For binary or categorical outcomes, the 

results include the estimated probability of each outcome within each latent class.   

For the binary case, the results displayed onscreen also include  
• standard errors for the class-specific probabilities, 
• confidence intervals for the class-specific probabilities, and 
• a Wald Chi-squared test for every pair of classes to test whether their class-specific 

probabilities are significantly different. (This is expressed as the Wald Chi-squared test 
statistic and as the p-value associated with the test statistic.) 

 
The additional output created in the binary case is also saved in three new data sets.  (These 
will be generated in the “Work” library.) The new data sets are 

• pi_by_class: the probability of the distal outcome being = 1 given each class, with 95% 
confidence bounds, 

• Wald_teststats: the test statistics of the class-conditional probabilities 
• Wald_pvalue: the p-values for the class conditional probabilities. 

 
Some users who are running SAS 9.1 or 9.2 will not be able to generate the conditional density 

plot because of incompatibility between SAS and certain versions of Java Runtime Environment. 

See Appendix A for instructions on how to fix this issue. 
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5 Empirical Demonstrations of the %LCA_Distal_LTB Macro  
 

In this section, we first describe the structure of the data sets and the variables to be analyzed. 

Then, we illustrate how to estimate the distribution of the distal outcome within each latent class 

using the %LCA_Distal_LTB macro and describe the output of the macro. Section 5.1 describes 

use of the macro with a binary distal outcome. Continuous, count, and categorical outcomes are 

discussed in sections 5.2, 5.3, and 5.4, respectively.  

 For demonstrations of the macro with multiple groups, see chapter 6. 

 

5.1 Estimating a Binary Distal Outcome  
 

Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page at http://methodology.psu.edu. 

Also, verify that you are running PROC LCA v.1.3.2 or higher. 

  

5.1.1 Example Data 
Below are the first 10 observations from the SAS data set simdata_binary.sas7bdat, which is 

contained in the %LCA_Distal Examples file.  

 
 

ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z 

1 2 2 1 2 2 2 2 2 1 
2 1 1 2 2 2 2 2 2 0 

3 2 1 2 1 1 1 1 1 0 

4 2 2 2 2 2 2 2 2 1 

5 2 2 2 2 2 2 2 2 1 

6 1 1 1 2 2 2 2 2 1 

7 2 2 1 2 2 2 2 2 1 

8 2 2 2 2 2 2 2 2 1 

9 2 2 2 2 2 2 2 2 1 

10 2 2 2 2 1 2 2 2 1 

 
ID= subject’s identification variable, 

Item001,…, Item008= 8 items used to measure the latent class variable 

Z= the distal outcome (Note: binary distal outcome should be coded using 0s and 1s.) 

 

http://methodology.psu.edu/
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5.1.2 Example Syntax 
 

Include a “libname” statement prior to running the macro to direct SAS to the data file. 
 
libname sasf "S:\myfolder\"; 

 
Note: We suppose that the SAS data set exists in the folder S:\myfolder\. This path represents 

any user-specified folder.  

 

Once the LCA model has been identified, we estimate the LCA model including the distal 

outcome Z as a covariate using PROC LCA. 

 
PROC LCA DATA = sasf.SimData_Binary OUTPARAM = Binary_param OUTCOVB = 

binary_covb; 
ID id; 

  NCLASS 5;  
  ITEMS item001-item008;  
  CATEGORIES 2 2 2 2 2 2 2 2;  
  COVARIATES z;  
  RHO PRIOR = 1; 

SEED 10;  
MAXITER 5000;  
CRITERION 0.000001;  

 RUN; 
 

The output is described in the PROC LCA & PROC LTA Users’ Guide. 
 
Output will also include the files BINARY_PARAM and BINARY_COVB in the work directory.  

 
Binary_param 
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Binary_covb 

  
Then, the BINARY_PARAM file is used to estimate the distribution of the distal outcome within 

each latent class. The BINARY_COVB file is used to estimate the confidence intervals. Include 

the macro and enter the proper syntax in SAS. 
  

%LCA_Distal_LTB (input_data = sasf.simdata_binary,  
param = Binary_param,  
distal = z, 
metric = 1, 
covariance_beta = Binary_covb, 
output_data set_name = Binary_res); 

  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters in the OUTPARAM file generated by PROC LCA. The distal argument 

identifies the distal outcome variable in the data set. The metric argument indicates that the 

distal outcome is binary. The covariance_beta argument indicates the data set generated by 

PROC LCA that contains the covariance matrix needed to generate confidence intervals and 

output_data set_name names the macro’s output. 
  

5.1.3  Example Output 
 

Below is the onscreen output. It includes the class-specific distribution estimates for the distal 

outcome, the estimated class-conditional probabilities, the Wald test statistic on class-conditional 

probabilities and the p-value on class-conditional probabilities. 
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The WORK directory will also contain four data sets: the user defined output, Wald_pvalue, 

Wald_teststats, and Pi_by_class. 

 
 
The output in the user-named file conveys the association between membership in each latent 

class and the distal outcome. The first row represents the probability of z = 0 conditional on 

latent class membership and the second row indicates the probability of z = 1 conditional on 

latent class membership. The column prob_Z indicates the marginal probability of each value of 

Z for the entire sample. The column Z_C01 represents the probability of the distal outcome 

equaling 0 or 1, given membership in latent class 1. Columns Z_C02 through Z_C05 represent 

the same thing for classes 2 through 5. 
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The Wald_pvalue, Wald_teststats, and Pi_by_class data sets are for technical use. They 

contain the data summarized in the onscreen output.  

 

 
Pi_by_class 

 

 
Wald_pvalues 

 

 
Wald_teststats 
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5.2 Estimating a Continuous Distal Outcome 
 
NOTE: Currently, the macro assumes that if a distal outcome is a continuous variable, 
then it is homoscedastic; that is, the variance of the variable is the same across all latent 
classes. 

 

Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

 

5.2.1 Example Data 
 

In simdata_conti.sas7bdat, the data structure is similar to the data set in section 5.1 of this 

document. However, instead of binary values for z, the values are continuous. 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z 

1 2 1 2 2 2 2 2 2 -1.8513098 
2 1 1 2 1 2 2 2 2 -0.5950087 

3 2 2 2 1 1 1 2 2 1.55437269 

4 2 1 2 2 2 2 2 2 0.89742276 

5 1 1 1 1 2 2 2 2 -0.3121734 

6 1 1 1 1 2 2 2 2 -1.5068341 

7 2 2 1 2 2 2 2 2 0.73713821 

8 1 1 1 2 1 1 2 2 1.8747736 

9 1 1 1 1 1 1 2 1 -0.0463611 

10 1 1 1 1 1 1 1 1 -0.1706686 

 
ID= subject’s identification variable 

Item001,…, Item008= 8 items used to measure the latent class variable 

Z= the distal outcome (in this case a CONTINUOUS distal outcome) 

 

5.2.2 Example Syntax 
 

Include a “libname” statement prior to running the macro to direct SAS to the data file. 
  libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 
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represents any user-specified folder.  

 

Once the LCA model has been identified, we estimate the LCA model including the distal 

outcome Z as a covariate using PROC LCA. 

 
PROC LCA DATA = sasf.SimData_Conti OUTPARAM = Conti_param; 
 ID id; 
 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 COVARIATES z;  
 RHO PRIOR = 1; 
 SEED 10;  
 MAXITER 5000;  
 CRITERION 0.000001;  
RUN; 

  

Then, the Conti_param file is used to estimate the distribution of the distal outcome within each 

latent class. Include the macro and enter the proper syntax in SAS. 

  

%LCA_Distal_LTB (input_data = sasf.simdata_conti,  
param = conti_param,  
distal = z, 
metric = 2, 
output_dataset_name = Conti_res); 

  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters generated in the OUTPARAM file generated by PROC LCA. The distal 

argument identifies the distal outcome. The metric argument indicates that the distal outcome 

is continuous, and output_dataset_name names the macro’s output. 

 

5.2.3 Example Output 
 

The onscreen output contains the class-specific distribution estimates for the distal outcome. It 

also contains the kernel density for the distal outcome.  
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The WORK directory will also contain the user-named output data set and the conditional density 

data set.  

 

 
 
The output conveys the association between membership in each latent class and the distal 

outcome. The first row (M_Mode=1) represents the mean response for each class, and the 

second row (M_Mode=2) represents the modal response for each latent class. The column 

Z_C01 represents the mean and mode of the distal outcome for class 1. Columns Z_C02 

through Z_C05 represent the same thing for classes 2 though 5. 
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The macro will also generate a data set for the conditional density; the name of the data set is 

specified by the user in the out_density statement. It includes the conditional density of the 

distal outcome for each latent class. It can be used to generate a plot of the conditional 

densities in SAS, Microsoft Excel, or other software.  

 
 
If the user decides to plot conditional densities (plot_density = 1), the macro will also 

generate a conditional density plot. For some users, this will be displayed in the SAS Results 

Viewer. For others, it will be saved as a .png file. (If this happens, it will be recorded in the SAS 

log.) This differs because of different installations of Java on each individual user’s machine.  

Some users who are running SAS 9.1 or 9.2 will not be able to generate the conditional density 

plot because of incompatibility between SAS and certain versions of Java Runtime 

Environment. See Appendix A for instructions on how to fix this issue. 
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5.3 Estimating a Count Distal Outcome 
 
Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

 

5.3.1 Example Data 
In simdata_count.sas7bdat, the data structure is similar to the data set in section 5.1 of this 

document. However, the item z contains count responses with values from 0 to 4. 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z 
1 2 2 2 2 1 1 2 1 2 
2 2 2 2 2 2 2 2 2 0 
3 2 1 1 1 2 1 2 2 0 
4 2 2 2 2 2 2 2 1 0 
5 2 2 1 2 2 2 2 2 0 
6 1 1 1 1 2 1 2 2 1 
7 2 2 2 2 1 1 2 2 0 
8 1 1 1 1 2 2 2 1 0 
9 2 2 1 1 2 2 2 2 1 
10 2 2 2 2 2 2 2 2 1 

 
ID= subject’s identification variable 

Item001,…, Item008= 8 items used to measure the latent class variable 

Z= the distal outcome (in this case a COUNT distal outcome) 

 

5.3.2 Example Syntax 
 

Include a “libname” statement prior to running the macro to direct SAS to the data file. 

 
  libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path represents 

any user-specified folder.  

 
We estimate the LCA model including the distal outcome Z as a covariate using PROC LCA. 

 
PROC LCA DATA = sasf.SimData_Count OUTPARAM = Count_param; 
 ID id; 
 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 COVARIATES z;  
 RHO PRIOR = 1; 
 SEED 10;  
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 MAXITER 5000;  
 CRITERION 0.000001;  
RUN; 

  
Then, the COUNT_PARAM file is used to estimate the distribution of the distal outcome within 

each latent class. Include the macro and enter the proper syntax in SAS. 

 
%LCA_Distal_LTB (  

input_data = sasf.simdata_count,  
param = Count_param,  
distal = z, 
metric = 3, 
output_dataset_name = Count_res); 

  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters generated in the OUTPARAM file generated by PROC LCA. The distal 

argument identifies the distal outcome. The metric argument indicates that the distal outcome 

is continuous, and output_dataset_name names the macro’s output. 

 

5.3.3 Example Output 
 

The onscreen output contains the class-specific distribution estimates for the distal outcome. 

  
The Work directory will also contain the user-named output data set.  
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The output conveys the association between membership in each latent class and the distal 

outcome. The first row (M_Mode=1) represents the mean count for each latent class, and the 

second row (M_Mode=2) represents the modal count for each latent class. The column Z_C01 

represents the mean and mode of the distal outcome for members of class 1. Columns Z_C02 

through Z_C05 represent the same thing for classes 2 though 5. 
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5.4 Estimating a Categorical Distal Outcome  
 

Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

  

5.4.1 Example Data 
 

First, we will examine the structure of the database and the variables to be analyzed. Below are 

the first 10 observations from the SAS data set simdata_categ.sas7bdat, which is contained in 

the %LCA_Distal Examples file available at http://methodology.psu.edu 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z 

1 2 2 2 2 1 2 2 2 2 
2 2 1 2 2 2 2 2 2 3 
3 1 1 2 1 1 2 2 1 2 
4 2 1 1 1 2 1 2 2 3 
5 2 2 2 1 2 2 2 2 1 
6 2 2 2 2 1 2 2 2 1 
7 1 1 1 1 1 2 2 2 2 
8 2 2 2 2 2 2 2 1 3 
9 2 2 2 2 2 2 1 2 2 
10 2 2 2 1 1 1 2 1 1 

 
ID= subject’s identification variable 

Item001,…, Item008= 8 items used to measure the latent class variable 

Z= the distal outcome (Note: The categorical distal outcome should be coded 

using 1, 2, 3, …, g, where g = the number of categories.) 

 

5.4.2 Example Syntax 
Include a “libname” statement prior to running the macro to direct SAS to the data file. 

 
libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 

represents any user-specified folder.  

 

Once the LCA model has been identified, we estimate the LCA model including the distal 

outcome Z as a grouping variable using PROC LCA. Note that measurement invariance across 

http://methodology.psu.edu/
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groups should be imposed using the measurement statement. 

 
PROC LCA DATA = sasf.SimData_Categ OUTPARAM = Categ_param; 

ID id; 
  NCLASS 5;  
  ITEMS item001-item008;  
  CATEGORIES 2 2 2 2 2 2 2 2;  
  GROUPS z; 
  MEASUREMENT group;  
  RHO PRIOR = 1; 

SEED 10;  
MAXITER 5000;  
CRITERION 0.000001;  

RUN; 
 

The output is described in the PROC LCA & PROC LTA Users’ Guide. 
 
The output will also include the file Categ_param in the WORK directory. Then, the 

Categ_param file is used to estimate the effect of the latent class variable on the distal outcome. 

Include the macro and enter the proper syntax in SAS. 
  

%LCA_Distal_LTB (input_data = sasf.simdata_categ,  
param = Categ_param,  
distal = z, 
metric = 4, 
output_dataset_name = Categ_res); 

  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters in the OUTPARAM file generated by PROC LCA. The distal argument 

identifies the distal outcome variable in the data set. The metric argument indicates that the 

distal outcome is categorical, and output_dataset_name names the macro’s output. 

  

5.4.3  Example Output 
The onscreen output contains the class-specific distribution estimates for the distal outcome. 



28 

 
 
The Work directory will also contain the user-named output data set.  

 

 
 
The output conveys the association between membership in each latent class and the distal 

outcome. The first row represents the probability of z = 1 conditional on latent class 

membership, the second row indicates the probability of z = 2 conditional on latent class 

membership, the third row indicates the probability of z = 3 conditional on latent class 

membership, and so on. The column prob_Z indicates the marginal probability of each value of 

Z for the entire sample. The column Z_C01 represents the probability of each level of the distal 

outcome, given membership in latent class 1. Columns Z_C02 through Z_C05 represent the 

same thing for classes 2 through 5. 
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6 Empirical Demonstrations of the %LCA_Distal_LTB Macro 
for Multiple Groups  

 

In this section, we first describe the structure of the data sets and the variables to be analyzed 

when there are multiple groups. Then, we illustrate how to estimate the distribution of the distal 

outcome within each latent class using the %LCA_Distal_LTB macro and describe the output of 

the macro. Section 6.1 describes use of the macro with a binary distal outcome. Continuous, 

count, and categorical outcomes are discussed in sections 6.2, 6.3, and 6.4, respectively. 

6.1 Estimating a Binary Distal Outcome for Multiple Groups 
 

Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. Also, verify that you are running 

PROC LCA v.1.3.2 or higher. 

6.1.1 Example Data 
Below are 10 putative observations from the SAS data set simdata_binary_group.sas7bdat, 
which is contained in the %LCA_Distal Examples file available at http://methodology.psu.edu. 

ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z Educ 

1 2 2 1 2 2 2 2 2 1 1 

2 1 1 2 2 2 2 2 2 0 1 

3 2 1 2 1 1 1 1 1 0 1 

4 2 2 2 2 2 2 2 2 1 2 

5 2 2 2 2 2 2 2 2 1 2 

6 1 1 1 2 2 2 2 2 1 2 

7 2 2 1 2 2 2 2 2 1 3 

8 2 2 2 2 2 2 2 2 1 3 

9 2 2 2 2 2 2 2 2 1 3 

10 2 2 2 2 1 2 2 2 1 3 

 

ID= subject’s identification variable, 

Item001,…, Item008= 8 items used to measure the latent class variable, 

Z= the distal outcome (Note: binary distal outcome should be coded using 0s and 1s.)  

  Educ=the variable for multiple groups. 

 

http://methodology.psu.edu/
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6.1.2 Example Syntax 
Include a “libname” statement prior to running the macro to direct SAS to the data file. 

libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 

represents any user-specified folder.  

Once the LCA model has been identified, we estimate the LCA model including the distal 

outcome Z as a covariate and Educ as the grouping variable using PROC LCA. 

 
PROC LCA DATA = sasf.SimData_Binary_group OUTPARAM = 
Binary_param OUTCOVB = Binary_covb; 
ID id; 
NCLASS 5; 
ITEMS item001-item008; 
CATEGORIES 2 2 2 2 2 2 2 2; 
COVARIATES z; 
GROUP educ; 
RHO PRIOR = 1; 
SEED 10; 
MAXITER 5000; 
CRITERION 0.000001; 
RUN; 
 

The output is described in the PROC LCA & PROC LTA Users’ Guide. 
 
The output will also include the files Binary_param and Binary_covb in the WORK directory.  
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Binary_param 

 
 

 
Binary_covb 

Then, the Binary_param file is used to estimate the distribution of the distal outcome within each 

latent class. The Binary_covb file is used to estimate the confidence intervals. Include the macro 

and enter the proper syntax in SAS. 

  
%LCA_Distal_LTB (input_data = sasf.simdata_binary_group,  

param = Binary_param,  
distal = z, 
group = educ, 
metric = 1, 
covariance_beta = Binary_covb, 
output_dataset_name = Binary_res); 
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The input_data argument identifies the data file. The param argument directs the macro to 

the parameters in the OUTPARAM file generated by PROC LCA. The distal argument 

identifies the distal outcome variable in the data set. The group argument identifies the 

variable for multiple groups. The metric argument indicates that the distal outcome is binary. 

The covariance_beta argument indicates the data set generated by PROC LCA that 

contains the covariance matrix needed to generate confidence intervals, and 

output_dataset_name names the macro’s output. 

 

6.1.3 Example Output 
Below is the onscreen output. It includes, for each group, the class-specific distribution estimates 

for the distal outcome, the estimated class-conditional probabilities, the Wald Test statistic on 

class-conditional probabilities and the p-values comparing class-conditional probabilities. 

 
 
The output in the user-named file conveys, for each group, the association between membership 

in each latent class and the distal outcome. The columns educ and Z indicate which values of the 

group and of distal outcome are indicated by each row. For each group, the first row represents 

the probability of z = 0 conditional on latent class membership, and the second row indicates the 

probability of z = 1 conditional on latent class membership. The column density_Z indicates the 

marginal probability of each value of Z for the entire sample. The column Z_C01 represents the 
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probability of the distal outcome equaling 0 or 1, given membership in latent class 1. Columns 

Z_C02 through Z_C05 represent the same thing for classes 2 through 5.  

 

 
 
The WORK directory will also contain four data sets, the user defined output plus Wald_pvalues, 

Wald_teststats, and Pi_by_class. 

 

 
Wald_pvalues 

 

 
Wald_teststats 
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Pi_by_class 
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6.2 Estimating a Continuous Distal Outcome for Multiple Groups 
 
NOTE: Currently, the macro assumes that if a distal outcome is a continuous variable, then 
it is homoscedastic; that is, the variance of the variable is the same across all latent 
classes. 

 
Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

6.2.1 Example Data 
In simdata_conti_group.sas7bdat, the data structure is similar to the data set in section 6.1 of 

this document. However, instead of binary values for z, the values are continuous. 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z Educ 
1 2 1 2 2 2 2 2 2 -1.8513098 1 
2 1 1 2 1 2 2 2 2 -0.5950087 1 
3 2 2 2 1 1 1 2 2 1.55437269 1 
4 2 1 2 2 2 2 2 2 0.89742276 2 
5 1 1 1 1 2 2 2 2 -0.3121734 2 
6 1 1 1 1 2 2 2 2 -1.5068341 2 
7 2 2 1 2 2 2 2 2 0.73713821 3 
8 1 1 1 2 1 1 2 2 1.8747736 3 
9 1 1 1 1 1 1 2 1 -0.0463611 3 
10 1 1 1 1 1 1 1 1 -0.1706686 3 

 
where 

ID= subject’s identification variable, 

Item001,…, Item008= 8 items used to measure the latent class variable, 

Z= the distal outcome (in this case a continuous distal outcome) and 

Educ= the variable for multiple groups. 

 

6.2.2 Example Syntax 
Include a “libname” statement prior to running the macro to direct SAS to the data file. 
 
  libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 

represents any user-specified folder.  

 

Once the LCA model has been identified, we estimate the LCA model including the distal 

outcome Z as a covariate using PROC LCA. 
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PROC LCA DATA = sasf.SimData_Conti_group OUTPARAM = Conti_param; 
 ID id; 
 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 COVARIATES z;  
 GROUPS educ; 
 RHO PRIOR = 1; 
 SEED 10;  
 MAXITER 5000;  
 CRITERION 0.000001;  
RUN; 

  

Then, the Conti_param file is used to estimate the distribution of the distal outcome within each 

latent class. Include the macro and enter the proper syntax in SAS. 

  
%LCA_Distal_LTB (input_data = sasf.simdata_conti_group,  

param = conti_param,  
distal = z, 
group = educ, 
metric = 2, 
output_dataset_name = Conti_res, 
out_density=try_density, 
plot_density=1 

); 
  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters generated in the OUTPARAM file generated by PROC LCA. The distal 

argument identifies the distal outcome. The group argument identifies the variable for multiple 

groups. The metric argument indicates that the distal outcome is continuous. The 

output_dataset_name names the macro’s output. The out_density argument names the 

data set for conditional densities, and the plot_density argument enables the users to 

choose whether to plot the conditional densities or not. 

 

6.2.3 Example Output 
The onscreen output contains estimates of the mean and mode of the distribution of the distal 

outcome within each class and group, based on kernel density estimation and Bayes’ theorem.  

This information is also contained in the user-named output data set. 
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The WORK directory will also contain the user-named output data set and the conditional density 

data set.  

 

 
 
The output conveys, for each group, the association between membership in each latent class 

and the distal outcome. The columns educ and Z indicate which values of the group and of the 

distal outcome are indicated by each row. For each group, the first row (M_Mode=1) represents 

the mean response for each latent class, and the second row (M_Mode=2) represents the 

modal response for each latent class. The column Z_C01 represents the mean and mode of the 

distal outcome for class 1. Columns Z_C02 through Z_C05 represent the same thing for classes 

2 though 5. 

The macro will also generate a data set for the conditional density; the name of the data set is 

specified by the user in the out_density statement. It includes the conditional density of the 
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distal outcome for each latent class in each group. It can be used to generate a plot of the 

conditional densities in SAS, Microsoft Excel, or other software. 

 
 
If the user decides to plot conditional densities in SAS (plot_density = 1), the macro will also 

generate a conditional density plot for each group. For some users, this will be displayed in the 

SAS Results Viewer. For others, it will be saved as a .png file. (If this happens, it will be 

recorded in the SAS log.) This differs because of different installations of Java on each 

individual user’s machine.   

 

Some users who are running SAS 9.1 or 9.2 will not be able to generate the conditional density 

plot because of incompatibility between SAS and certain versions of Java Runtime 

Environment. See Appendix A for instructions on how to fix this issue. 
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6.3 Estimating a Count Distal Outcome for Multiple Groups 
Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

 

6.3.1 Example Data 
In simdata_count_group.sas7bdat, the data structure is similar to the data set in section 6.1 

of this document. However, the item z contains count responses with values from 0 to 5. 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z Educ 

1 2 2 2 2 1 1 2 1 2 1 
2 2 2 2 2 2 2 2 2 0 1 

3 2 1 1 1 2 1 2 2 0 1 

4 2 2 2 2 2 2 2 1 0 2 

5 2 2 1 2 2 2 2 2 0 2 

6 1 1 1 1 2 1 2 2 1 2 

7 2 2 2 2 1 1 2 2 0 3 

8 1 1 1 1 2 2 2 1 0 3 

9 2 2 1 1 2 2 2 2 1 3 

10 2 2 2 2 2 2 2 2 1 3 

 
ID= subject’s identification variable, 

Item001,…, Item008= 8 items used to measure the latent class variable, 

Z= the distal outcome (in this case a COUNT distal outcome) and 

Educ= the variable for multiple groups. 

 

6.3.2 Example Syntax 
Include a “libname” statement prior to running the macro to direct SAS to the data file. 
 
  libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 

represents any user-specified folder.  

 

We estimate the LCA model including the distal outcome Z as a covariate using PROC LCA and 

specifying educ as the group variable. 

 
 PROC LCA DATA = sasf.SimData_Count_group OUTPARAM = Count_param; 

 ID id; 
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 NCLASS 5;  
 ITEMS item001-item008;  
 CATEGORIES 2 2 2 2 2 2 2 2;  
 COVARIATES z;  
 GROUP educ; 
 RHO PRIOR = 1; 
 SEED 10;  
 MAXITER 5000;  
 CRITERION 0.000001;  

 RUN; 

  
Then, the Count_param file will be used to estimate the distribution of the distal outcome within 

each latent class. Include the macro and enter the proper syntax in SAS. 
 

%LCA_Distal_LTB (input_data = sasf.simdata_count_group,  
param = Count_param,  
distal = z, 
group = educ, 
metric = 3, 
output_dataset_name = Count_res); 

  
The input_data argument identifies the data file. The param argument directs the macro to 

the parameters generated in the OUTPARAM file generated by PROC LCA. The distal 

argument identifies the distal outcome. The group argument identifies the variable for multiple 

groups. The metric argument indicates that the distal outcome is continuous, and 

output_dataset_name names the macro’s output. 

 

6.3.3 Example Output 
 
The onscreen output contains the class-specific mean and mode estimates for the distal outcome, 

which are also provided in the user-named output data set. 
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The WORK directory will also contain the user-named output data set.  
 

 
 

The output conveys, for each group, the association between membership in each latent class 

and the distal outcome. The columns educ and Z indicate which values of the group and of 

distal outcome are indicated by each row. For each group, the first row (M_Mode=1) represents 

the mean count for each latent class, and the second row (M_Mode=2) represents the modal 

count for each latent class. The column Z_C01 represents the mean and mode of the distal 

outcome for members of class 1. Columns Z_C02 through Z_C05 represent the same thing for 

classes 2 though 5. 
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6.4 Estimating a Categorical Distal Outcome for Multiple Groups 
 

Before attempting to complete the following example, please download the file %LCA_Distal 

Examples from the %LCA_Distal_LTB macro download page. 

6.4.1 Example Data 
Below are the 10 putative observations from the SAS data set 

simdata_categ_group.sas7bdat, which is contained in the %LCA_Distal Examples file 

available at http://methodology.psu.edu. 

 
ID Item001 Item002 Item003 Item004 Item005 Item006 Item007 Item008 Z Educ 

1 2 2 2 2 1 2 2 2 2 1 
2 2 1 2 2 2 2 2 2 3 1 

3 1 1 2 1 1 2 2 1 2 1 

4 2 1 1 1 2 1 2 2 3 2 

5 2 2 2 1 2 2 2 2 1 2 

6 2 2 2 2 1 2 2 2 1 2 

7 1 1 1 1 1 2 2 2 2 3 

8 2 2 2 2 2 2 2 1 3 3 

9 2 2 2 2 2 2 1 2 2 3 
10 2 2 2 1 1 1 2 1 1 3 

 
where 

ID= subject’s identification variable, 

Item001,…, Item008= 8 items used to measure the latent class variable, 

Z= the distal outcome (Note: The categorical distal outcome should be coded using 1, 2, 

3, …, g, where g = the number of categories.) and 

Educ= the variable for multiple groups. 

 

6.4.2 Example Syntax 
Include a “libname” statement prior to running the macro to direct SAS to the data file. 

 
libname sasf "S:\myfolder\"; 

 
Note: we suppose that the SAS data set exists in the folder S:\myfolder\. This path 

represents any user-specified folder.  

 
First include and invoke the %create_group macro to create a new grouping variable in order to 

http://methodology.psu.edu/
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include the distal outcome in the groups statement in PROC LCA. (The macro was included in 

the download of the %LCA Distal macro.) 

 

Direct SAS to read the macro code from the path, using a SAS %INCLUDE statement such as  
%INCLUDE “S:\myfolder\create_group.sas”; 

 
 Then, invoke the macro.  
 

%create_group( 
input_data=sasf.simdata_categ_group, 
group = educ, 
distal=z, 
output_data=newg 
); 

 
This will create a new data set named ‘newg’, which has an additional variable ‘new_educ’ that 

contains the re-defined grouping information. We estimate the LCA model using PROC LCA by 

specifying new_educ as the group variable using the new data set ‘newg’. Note that 

measurement invariance across groups should be imposed using the measurement 

statement. 

 
PROC LCA DATA = newg OUTPARAM = Categ_param; 

ID id; 
  NCLASS 5;  
  ITEMS item001-item008;  
  CATEGORIES 2 2 2 2 2 2 2 2;  
  GROUPS new_educ; 
  MEASUREMENT group;  
  RHO PRIOR = 1; 

SEED 10;  
MAXITER 5000;  
CRITERION 0.000001;  

RUN; 
 

The output is described in the PROC LCA & PROC LTA Users’ Guide. 
 
The output will include the file Categ_param in the work directory. Then, the Categ_param file 

will be used to estimate the effect of the latent class variable on the distal outcome. Include the 

macro and enter the proper syntax in SAS. 
  

%LCA_Distal_LTB (input_data = newg,  
param = Categ_param,  
distal = z, 
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group = new_educ, 
metric = 4, 
output_dataset_name = Categ_res); 
 

  
The input_data argument identifies the data file (the newly created data set). The param 

argument directs the macro to the parameters in the OUTPARAM file generated by PROC LCA. 

The distal argument identifies the distal outcome variable in the data set. The group 

argument identifies the variable for multiple groups (the newly created grouping variable).The 

metric argument indicates that the distal outcome is categorical, and 

output_dataset_name names the macro’s output. 

 

6.4.3 Example Output 
The onscreen output contains the class-specific distribution estimates for the distal outcome. 

 
 

The Work directory will also contain the user-named output data set.  
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The output conveys, for each group, the association between membership in each latent class 

and the distal outcome. The columns educ and Z indicate which values of the group and of the 

distal outcome are indicated by each row. For each group, the first row represents the probability 

of z = 1 conditional on latent class membership, the second row indicates the probability of z = 2 

conditional on latent class membership, and the third row indicates the probability of z = 3 

conditional on latent class membership, and so on. The column Density_Z indicates the marginal 

probability of each value of Z for the entire sample. The column Z_C01 represents the probability 

of each level of the distal outcome, given membership in latent class 1. Columns Z_C02 through 

Z_C05 represent the same thing for classes 2 through 5. 
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Appendix A. Troubleshooting: The %LCA_Distal_LTB Macro 
Does Not Generate the Conditional Densities Plot 

1. Verify that you are running SAS version 9.1 or 9.2. In these versions there is a 
compatibility problem between SAS and Java. (This is a known problem listed on the 
SAS website. See http://support.sas.com/kb/34/512.html if you want the details.) 
 

NOTE: If you are running SAS version 9.3 or higher, do not follow these 
instructions. They will not help you. Instead, email mchelpdesk@psu.edu for 
assistance. 
 

 
2. Login to your computer as an administrator. 
3. Download and install Java Runtime Environment 5.0 Update 12 (This corresponds to 

JRE 1.5). The file is  jre-1_5_0_12-windows-i586-p.exe, which can be downloaded free 
of charge from http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-
archive-downloads-javase5-419410.html#jre-1.5.0_12-oth-JPR 

• To download the file, you will need a (free) Oracle account. 
4. Right-click the SAS icon and select “Run as administrator.” 
5. In the SAS Editor window, run the following code: 

proc options option=config; 
run; 

 
6. In the log, SAS will identify the location of the configuration file. It will look something like 

this: 

 CONFIG=C:\Program Files\SAS\SASFoundation\9.2\nls\en\sasv9.cfg 
 
7. Copy the directory path and file name listed in the log (highlighted above).    
8. Select the File  Open Program menu option in SAS. 
9. In the window that opens, change the “Files of type” dropdown to “All Files.” 

 
 

http://support.sas.com/kb/34/512.html
mailto:mchelpdesk@psu.edu
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-javase5-419410.html#jre-1.5.0_12-oth-JPR
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-javase5-419410.html#jre-1.5.0_12-oth-JPR
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10. Paste the file name and path you copied in step 7 into the “File name” field and click 
Open. 

• The configuration file will open in the Editor window. 
• For safety, save a copy of the existing configuration file before proceeding. (A 

damaged file can prevent SAS from functioning.) 
11. Use “find” to search for “JRE.” Something similar to this will be displayed in the editor 

window. 

-JREOPTIONS=( 
 
        -DPFS_TEMPLATE=!SASROOT\tkjava\sasmisc\qrpfstpt.xml 
        -Djava.class.path=C:\PROGRA~1\ 

SASHome\SASVER~1\eclipse\plugins\SASLAU~1.JAR 
        -Djava.security.auth.login.config=!SASROOT\tkjava\sasmisc\ 

sas.login.config 
        -Djava.security.policy=!SASROOT\tkjava\sasmisc\sas.policy 
        -Djava.system.class.loader=com.sas.app.AppClassLoader 
        -Dlog4j.configuration=file:/C:/Program%20Files/ 

SASHome/SASFoundation/9.3/tkjava/sasmisc/sas.log4j.properties 
        -Dsas.app.class.path=C:\PROGRA~1\SASHome\SASVER~1\eclipse\ 

plugins\tkjava.jar 
        -Dsas.ext.config=!SASROOT\tkjava\sasmisc\sas.java.ext.config 
        -Dsas.jre.libjvm=C:\PROGRA~1\Java\JRE15~1.0_1\bin\client\jvm.dll 
        -Dtkj.app.launch.config=C:\PROGRA~1\SASHome\SASVER~1\picklist 
        -Xms128m 

     -Xmx128m 
   ) 
 
12. In the section that is highlighted in yellow, be sure that the text reads ”JRE15~1.0_1”. If it 

reads ANYTHING else, change it to JRE15~1.0_1.  
• If you are using 64-bit Windows, the section highlighted in cyan PROGRA~1 will 

need to be changed to PROGRA~2. 
13. Save the file (File  Save).  
14. Exit SAS. The next time you open SAS and run %LCA_Distal_LTB, you should be able 

to plot conditional densities. 
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