
 

 

Survey Sampling and Analysis in SAS/STAT
®

  

Procedures for Design-Based Analysis

Overview 

SAS/STAT offers you a powerful and flexible suite of procedures 

that enable you to perform statistical analysis for your survey 

data. 

You can use the following procedures to select a sample and 

impute missing values: 

 To select probability-based random samples from a study 

population, you use the SURVEYSELECT procedure, which 

provides a variety of methods for probability sampling.  

 To impute missing values in a survey data set and compute 

replicate weights that account for the imputation, you use the 

SURVEYIMPUTE procedure.  

You can use the following procedures to analyze your sample 

survey data: 

 To obtain simple statistics and hypothesis tests, you use the 

descriptive procedures, SURVEYFREQ and 

SURVEYMEANS.  

 To conduct more in depth analyses such as regression, you 

use the modeling procedures, SURVEYREG, 

SURVEYLOGISTIC, and SURVEYPHREG.  

These analysis procedures account for complex designs such as 

stratification, clustering, and unequal weighting. Variance 

estimation in the analysis procedures is performed using either 

the Taylor series method or a replication method.  

 

PROC SURVEYSELECT 

The SURVEYSELECT procedure provides a variety of methods 

for selecting probability-based random samples. The procedure 

selects a simple random sample or a sample according to a 

complex multistage sample design that includes stratification, 

clustering, and unequal probabilities of selection. PROC 

SURVEYSELECT offers selection methods based on equal 

probability or probability proportional to size, including without 

replacement, with replacement, systematic, and sequential 

methods. The procedure can apply these methods for stratified, 

clustered, and replicated sample designs. For stratified sampling, 

PROC SURVEYSELECT provides methods to allocate the total 

sample size among strata—including proportional, Neyman, and 

optimal allocation. 

 

PROC SURVEYIMPUTE 

The SURVEYIMPUTE procedure imputes missing values of a 

variable in a data set by replacing them with observed values of 

the same variable. Imputation methods available in PROC 

SURVEYIMPUTE include single and multiple hot-deck imputation 

and fully efficient fractional imputation (FEFI). Donor selection 

techniques include simple random selection with or without 

replacement, probability proportional to weights selection, and 

approximate Bayesian bootstrap selection. When you use FEFI, 

the procedure also produces imputation-adjusted replicate 

weights that can be used with any survey analysis procedure in 

SAS/STAT to estimate both the sampling variability and the 

imputation variability. 

 

 

PROC SURVEYMEANS 

The SURVEYMEANS procedure computes descriptive statistics 

for continuous and categorical variables, including population 

means, totals, geometric means, proportions for categorical 

variables, ratios, and quantiles. PROC SURVEYMEANS 

estimates variances and confidence limits and performs t tests for 

these statistics. This procedure also provides domain analysis, 

which computes estimates for subpopulations or domains. In 

addition, the procedure produces statistical graphics such as 

histograms and box plots. 
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PROC SURVEYFREQ 

The SURVEYFREQ procedure produces one-way to n-way 

frequency and crosstabulation tables. These tables include 

estimates of population totals, population proportions (including 

row and column proportions), and corresponding standard errors. 

For one-way frequency tables, PROC SURVEYFREQ provides 

Rao-Scott chi-square goodness-of-fit tests to test the null 

hypothesis of equal proportions. For two-way frequency tables, 

PROC SURVEYFREQ provides tests of no association between 

the row and column variables. These tests include the Rao-Scott 

chi-square test, the Rao-Scott likelihood-ratio test, the Wald chi-

square test, and the Wald log-linear chi-square test. For 2×2 

tables, PROC SURVEYFREQ computes estimates and 

confidence limits for odds ratios, relative risks, and risk 

differences. PROC SURVEYFREQ produces statistical graphics, 

which include weighted frequency and percentage plots (bar 

charts or dot plots), mosaic plots, and odds ratio plots.  

 

 

PROC SURVEYREG 

The SURVEYREG procedure fits linear regression models for 

survey data and computes regression coefficients and their 

variance-covariance matrix. The procedure enables you to specify 

effects by using the same syntax that the GLM procedure uses. 

The procedure also provides hypothesis tests for the model effects 

and for any specified estimable linear functions of model 

parameters. The procedure computes design-based confidence 

limits of the parameter estimates and their linear estimable 

functions. PROC SURVEYREG also produces statistical graphs 

for model fitting. 

 

PROC SURVEYLOGISTIC 

The SURVEYLOGISTIC procedure fits linear logistic regression 

models for discrete response variables in survey data by using 

pseudo-maximum likelihood. PROC SURVEYLOGISTIC enables 

you to use categorical variables as explanatory variables, using 

the same syntax for effects that the GLM and LOGISTIC 

procedures use. You can perform logistic regression by using the 

following link functions: the cumulative logit, the generalized logit, 

the probit, and the complementary log-log.  

 

 

PROC SURVEYPHREG 

The SURVEYPHREG procedure performs regression analysis 

based on the Cox proportional hazards model for sample survey 

data. The procedure provides design-based variance estimates, 

confidence intervals, and hypothesis tests concerning the 

parameters and model effects. 

 

For More Information  

For complete information about all SAS/STAT procedures, see the 

documentation available at support.sas.com/statistics/. 

 


