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Overview: SURVEYMEANS Procedure

The SURVEYMEANS procedure estimates characteristics of a survey population by using statistics computed
from a survey sample. It enables you to estimate statistics such as means, totals, proportions, quantiles,
geometric means, and ratios. PROC SURVEYMEANS also provides domain analysis, which computes
estimates for subpopulations or domains. PROC SURVEYMEANS also estimates variances and con�dence
limits and performst tests for these statistics. PROC SURVEYMEANS uses either the Taylor series
(linearization) method or replication (subsampling) methods to estimate sampling errors of estimators based
on complex sample designs. The sample design can be a complex survey sample design with strati�cation,
clustering, and unequal weighting. For more information, see Fuller (2009); Lohr (2010); Särndal, Swensson,
and Wretman (1992); Wolter (2007).

PROC SURVEYMEANS uses the Output Delivery System (ODS), a SAS subsystem that provides capabilities
for displaying and controlling the output from SAS procedures. ODS enables you to convert any of the
output from PROC SURVEYMEANS into a SAS data set. For more information, see the section “ODS Table
Names” on page 9316.

PROC SURVEYMEANS uses ODS Graphics to create graphs as part of its output. For general information
about ODS Graphics, see Chapter 21, “Statistical Graphics Using ODS.” For speci�c information about the
statistical graphics available with the SURVEYMEANS procedure, see the PLOTS= option in the PROC
SURVEYMEANS statement and the section “ODS Graphics” on page 9317.

Getting Started: SURVEYMEANS Procedure

This section demonstrates how you can use the SURVEYMEANS procedure to produce descriptive statistics
from sample survey data. For a complete description of PROC SURVEYMEANS, see the section “Syntax:
SURVEYMEANS Procedure” on page 9248. The section “Examples: SURVEYMEANS Procedure” on
page 9318 provides more complicated examples to illustrate the applications of PROC SURVEYMEANS.

Simple Random Sampling

This example illustrates how you can use PROC SURVEYMEANS to estimate population means and
proportions from sample survey data. The study population is a junior high school with a total of 4,000
students in grades 7, 8, and 9. Researchers want to know how much these students spend weekly for ice
cream, on average, and what percentage of students spend at least $10 weekly for ice cream.

To answer these questions, 40 students were selected from the entire student population by using simple
random sampling (SRS). Selection by simple random sampling means that all students have an equal chance
of being selected and no student can be selected more than once. Each student selected for the sample was
asked how much he or she spends for ice cream per week, on average. The SAS data setIceCream saves the
responses of the 40 students:
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data IceCream;
input Grade Spending @@;
if (Spending < 10) then Group=�less�;
else Group=�more�;
datalines;

7 7 7 7 8 12 9 10 7 1 7 10 7 3 8 20 8 19 7 2
7 2 9 15 8 16 7 6 7 6 7 6 9 15 8 17 8 14 9 8
9 8 9 7 7 3 7 12 7 4 9 14 8 18 9 9 7 2 7 1
7 4 7 11 9 8 8 10 8 13 7 2 9 6 9 11 7 2 7 9
;

The variableGrade contains a student's grade. The variableSpending contains a student's response regarding
how much he spends per week for ice cream, in dollars. The variableGroup is created to indicate whether
a student spends at least $10 weekly for ice cream:Group=`more' if a student spends at least $10, or
Group=`less' if a student spends less than $10.

You can use PROC SURVEYMEANS to produce estimates for the entire student population, based on this
random sample of 40 students:

ods graphics on;
title1 �Analysis of Ice Cream Spending�;
title2 �Simple Random Sample Design�;
proc surveymeans data=IceCream total=4000;

var Spending Group;
run;

The PROC SURVEYMEANS statement invokes the procedure. The TOTAL=4000 option speci�es the
total number of students in the study population, or school. PROC SURVEYMEANS uses this total to
adjust variance estimates for the effects of sampling from a �nite population. The VAR statement names the
variables to analyze,Spending andGroup.

Figure 114.1 displays the results from this analysis. There are a total of 40 observations used in the analysis.
The “Class Level Information” table lists the two levels of the variableGroup. This variable is a character
variable, and so PROC SURVEYMEANS provides a categorical analysis for it, estimating the relative
frequency or proportion for each level. If you want a categorical analysis for a numeric variable, you can
name that variable in the CLASS statement.

Figure 114.1 Analysis of Ice Cream Spending
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Figure 114.1 continued

The “Statistics” table displays the estimates for each analysis variable. By default, PROC SURVEYMEANS
displays the number of observations, the estimate of the mean, its standard error, and the 95% con�dence
limits for the mean. You can obtain other statistics by specifying the correspondingstatistic-keywords in the
PROC SURVEYMEANS statement.

The estimate of the average weekly ice cream expense is $8.75 for students at this school. The standard error
of this estimate if $0.85, and the 95% con�dence interval for weekly ice cream expense is from $7.04 to
$10.46. The analysis variableGroup is a character variable, and so PROC SURVEYMEANS analyzes it as
categorical, estimating the relative frequency or proportion for each level or category. These estimates are
displayed in the Mean column of the “Statistics” table. It is estimated that 57.5% of all students spend less
than $10 weekly on ice cream, while 42.5% of the students spend at least $10 weekly. The standard error of
each estimate is 7.9%.

When ODS Graphics is enabled, PROC SURVEYMEANS also displays plots that depict the distribution of
the continuous variables. Figure 114.2 displays such a plot for the variableSpending.

Figure 114.2 Distribution of Spending
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Strati�ed Sampling

Suppose that the sample of students described in the previous section was actually selected by using strati�ed
random sampling. In strati�ed sampling, the study population is divided into nonoverlapping strata, and
samples are selected from each stratum independently.

The list of students in this junior high school was strati�ed by grade, yielding three strata: grades 7, 8, and 9.
A simple random sample of students was selected from each grade. Table 114.1 shows the total number of
students in each grade.

Table 114.1 Number of Students by Grade

Grade Number of Students

7 1,824
8 1,025
9 1,151

Total 4,000

To analyze this strati�ed sample, you need to provide the population totals for each stratum to PROC
SURVEYMEANS. The SAS data setStudentTotals contains the information from Table 114.1:

data StudentTotals;
input Grade _total_;
datalines;

7 1824
8 1025
9 1151
;

The variableGrade is the stratum identi�cation variable, and the variable_TOTAL_ contains the total number
of students for each stratum. PROC SURVEYMEANS requires you to use the variable name_TOTAL_ for
the stratum population totals.

PROC SURVEYMEANS uses the stratum population totals to adjust variance estimates for the effects of
sampling from a �nite population. If you do not provide population totals or sampling rates, then PROC
SURVEYMEANS assumes that the proportion of the population in the sample is very small, and the
computation does not involve a �nite population correction.

In a strati�ed sample design, when the sampling rates in the strata are unequal, you need to use sampling
weights to re�ect this information in order to produce an unbiased mean estimator. In this example, the
appropriate sampling weights are reciprocals of the probabilities of selection. You can use the following
DATA step to create the sampling weights:

data IceCream;
set IceCream;
if Grade=7 then Prob=20/1824;
if Grade=8 then Prob=9/1025;
if Grade=9 then Prob=11/1151;
Weight=1/Prob;

run;
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When you use PROC SURVEYSELECT to select your sample, the procedure creates these sampling weights
for you.

The following SAS statements perform the strati�ed analysis of the survey data:

title1 �Analysis of Ice Cream Spending�;
title2 �Stratified Sample Design�;
proc surveymeans data=IceCream total=StudentTotals;

stratum Grade / list;
var Spending Group;
weight Weight;

run;

The PROC SURVEYMEANS statement invokes the procedure. The DATA= option names the SAS data set
IceCream as the input data set to be analyzed. The TOTAL= option names the data setStudentTotals as
the input data set that contains the stratum population totals. Comparing this to the analysis in the section
“Simple Random Sampling” on page 9242, notice that theTOTAL=StudentTotals option is used here instead
of the TOTAL=4000 option. In this strati�ed sample design, the population totals are different for different
strata, and so you need to provide them to PROC SURVEYMEANS in a SAS data set.

The STRATA statement identi�es the strati�cation variableGrade. The LIST option in the STRATA statement
requests that PROC SURVEYMEANS display stratum information. The WEIGHT statement tells PROC
SURVEYMEANS that the variableWeight contains the sampling weights.

Figure 114.3 displays information about the input data set. There are three strata in the design and 40
observations in the sample. The categorical variableGroup has two levels, `less' and `more.'

Figure 114.4 displays information for each stratum. The table displays a stratum index and the values of the
STRATA variable. The stratum index identi�es each stratum by a sequentially assigned number. For each
stratum, the table gives the population total (total number of students), the sampling rate, and the sample size.
The stratum sampling rate is the ratio of the number of students in the sample to the number of students in the
population for that stratum. The table also lists each analysis variable and the number of stratum observations
for that variable. For categorical variables, the table lists each level and the number of sample observations in
that level.

Figure 114.3 Data Summary
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Figure 114.4 Stratum Information

Figure 114.5 shows the following:

� The estimate of average weekly ice cream expense is $9.14 for students in this school, with a standard
error of $0.53, and a 95% con�dence interval from $8.06 to $10.22.

� An estimate of 54.5% of all students spend less than $10 weekly on ice cream, and 45.5% spend more,
with a standard error of 5.8%.

Figure 114.5 Analysis of Ice Cream Spending

Output Data Sets

PROC SURVEYMEANS uses the Output Delivery System (ODS) to create output data sets. This is a
departure from older SAS procedures that provide OUTPUT statements for similar functionality. For more
information about ODS, see Chapter 20, “Using the Output Delivery System.”

For example, to save the “Statistics” table shown in Figure 114.5 in the previous section in an output data set,
you use the ODS OUTPUT statement as follows:

title1 �Analysis of Ice Cream Spending�;
title2 �Stratified Sample Design�;
proc surveymeans data=IceCream total=StudentTotals;

stratum Grade / list;
var Spending Group;
weight Weight;
ods output Statistics=MyStat;

run;
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The statement

ods output Statistics=MyStat;

requests that the “Statistics” table that appears in Figure 114.5 be placed in a SAS data setMyStat.

The PRINT procedure displays observations of the data setMyStat:

proc print data=MyStat;
run;

Figure 114.6 displays the data setMyStat. The section “ODS Table Names” on page 9316 gives the complete
list of tables produced by PROC SURVEYMEANS.

Figure 114.6 Output Data Set MyStat

Syntax: SURVEYMEANS Procedure

The following statements are available in the SURVEYMEANS procedure:

PROC SURVEYMEANS < options > < statistic-keywords > ;
BY variables ;
CLASS variables ;
CLUSTER variables ;
DOMAIN variables < variable� variable variable� variable� variable . . . > < / option > ;
POSTSTRATA variables / PSTOTAL= < option > ;
POSTSTRATA variables / PSPCT= < option > ;
RATIO < �label� > variables / variables ;
REPWEIGHTS variables < / options > ;
STRATA variables < / option > ;
VAR variables ;
WEIGHT variable ;

The PROC SURVEYMEANS statement invokes the procedure. It optionally names the input data sets,
speci�es statistics for the procedure to compute, and speci�es the variance estimation method. The PROC
SURVEYMEANS statement is required.

The VAR statement identi�es the variables to be analyzed. The CLASS statement identi�es numeric variables
that are to be analyzed as categorical variables. The STRATA statement lists the variables that form the
strata in a strati�ed sample design. The CLUSTER statement speci�es cluster identi�cation variables in a
clustered sample design. The DOMAIN statement lists the variables that de�ne domains for subpopulation
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analysis. The RATIO statement requests ratio analysis for means or proportions of analysis variables. The
WEIGHT statement names the sampling weight variable. The POSTSTRATA statement lists the variables
that are used to form poststrata for poststrati�cation. The REPWEIGHTS statement names replicate weight
variables that are used by replication variance estimation methods. You can use a BY statement with PROC
SURVEYMEANS to obtain separate analyses for groups that are de�ned by the BY variables.

All statements can appear multiple times except the PROC SURVEYMEANS statement, POSTSTRATA
statement, and WEIGHT statement, each of which can appear only once.

The following sections describe the PROC SURVEYMEANS statement and then describe the other statements
in alphabetical order.

PROC SURVEYMEANS Statement

PROC SURVEYMEANS < options > statistic-keywords ;

The PROC SURVEYMEANS statement invokes the SURVEYMEANS procedure. In this statement, you
identify the data set to be analyzed, specify the variance estimation method, and provide sample design
information. The DATA= option names the input data set to be analyzed. The VARMETHOD= option
speci�es the variance estimation method, which is the Taylor series method by default. For Taylor series
variance estimation, you can include a �nite population correction factor in the analysis by providing either
the sampling rate or population total with the RATE= or TOTAL= option. If your design is strati�ed, with
different sampling rates or totals for different strata, then you can input these stratum rates or totals in a SAS
data set that contains the strati�cation variables.

In the PROC SURVEYMEANS statement, you also can usestatistic-keywords to specify statistics, such as
population mean and population total, for PROC SURVEYMEANS to compute. You can also request data
set summary information and sample design information.

Table 114.2 summarizes theoptions available in the PROC SURVEYMEANS statement.

Table 114.2 PROC SURVEYMEANS Statement Options

Option Description

ALPHA= Sets the con�dence level for con�dence limits
DATA= Speci�es the SAS data set to be analyzed
MISSING Treats missing values as a valid category
NOMCAR Computes variance estimates by analyzing the nonmissing values as a

domain
NONSYMCL Requests nonsymmetric con�dence limits for quantiles
NOSPARSE Suppresses the display of analysis variables with zero frequency
ORDER= Speci�es the order in which to report the values of the categorical variables
PERCENTILE= Speci�es percentiles that you want the procedure to compute
PLOTS= Requests plots from ODS Graphics
QUANTILE= Speci�es quantiles that you want the procedure to compute
RATE= Speci�es the sampling rate
STACKING Produces the output data sets by using a stacking table structure
TOTAL= Speci�es the total number of primary sampling units
VARMETHOD= Speci�es the variance estimation method
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You can specify the followingoptions in the PROC SURVEYMEANS statement:

ALPHA= �
sets the con�dence level for con�dence limits. The value of the ALPHA= option must be between 0
and 1, and the default value is 0.05. A con�dence level of� produces100.1� �/ % con�dence limits.
The default of ALPHA=0.05 produces 95% con�dence limits.

DATA=SAS-data-set
speci�es the SAS data set to be analyzed by PROC SURVEYMEANS. If you omit the DATA= option,
the procedure uses the most recently created SAS data set.

MISSING
treats missing values as a valid (nonmissing) category for all categorical variables, which include
CLASS, STRATA, CLUSTER, DOMAIN, and POSTSTRATA variables.

By default, if you do not specify the MISSING option, an observation is excluded from the analysis if
it has a missing value. For more information, see the section “Missing Values” on page 9272.

NOMCAR
treats missing values in the variance computation asnot missing completely at random(NOMCAR) for
Taylor series variance estimation. When you specify this option, PROC SURVEYMEANS computes
variance estimates by analyzing the nonmissing values as a domain (subpopulation), where the entire
population includes both nonmissing and missing domains. For more information, see the section
“Missing Values” on page 9272.

By default, PROC SURVEYMEANS completely excludes an observation from analysis if that observa-
tion has a missing value, unless you specify the MISSING option for categorical variables. Note that
the NOMCAR option has no effect on a categorical variable when you specify the MISSING option,
which treats missing values as a valid nonmissing level.

The NOMCAR option applies only to Taylor series variance estimation; it is ignored for replication
methods.

NONSYMCL
requests nonsymmetric con�dence limits for quantiles when you request quantiles with
PERCENTILE= or QUANTILE= option. This option applies only to the default
VARMETHOD=TAYLOR option. For more details, see the section “Con�dence Limits” on
page 9288.

NOSPARSE
suppresses the display of analysis variables with zero frequency. By default, the procedure displays all
continuous variables and all levels of categorical variables.

ORDER=DATA | FORMATTED | INTERNAL
speci�es the order in which the values of the categorical variables are to be reported.

This option also determines the sort order for the levels of ClUSTER and DOMAIN variables and
controls STRATA variable levels in the “Stratum Information” table.

The following shows how PROC SURVEYMEANS interprets values of the ORDER= option:
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DATA orders values according to their order in the input data set.

FORMATTED orders values by their formatted values. This order is operating environment
dependent. By default, the order is ascending.

INTERNAL orders values by their unformatted values, which yields the same order that the
SORT procedure does. This order is operating environment dependent.

By default, ORDER=INTERNAL. For ORDER=FORMATTED and ORDER=INTERNAL, the sort
order is machine-dependent.

For more information about sort order, see the chapter on the SORT procedure in theBase SAS
Procedures Guideand the discussion of BY-group processing inSAS Language Reference: Concepts.

PERCENTILE=(values)
speci�es percentiles you want the procedure to compute. You can separate values with blanks or
commas. Each value must be between 0 and 100. You can also use thestatistic-keywords DECILES,
MEDIAN, Q1, Q3, and QUARTILES to request common percentiles.

PROC SURVEYMEANS uses Woodruff's method (Dorfman and Valliant 1993; Särndal, Swensson,
and Wretman 1992; Francisco and Fuller 1991) to estimate the variances of quantiles. For more details,
see the section “Quantiles” on page 9285.

PLOTS < ( global-plot-options ) > < = plot-request < (plot-option) > >

PLOTS < ( global-plot-options ) > < = ( plot-request < (plot-option) > < . . . plot-request < (plot-option) > > ) >

controls the plots that are produced through ODS Graphics.

A plot-request identi�es the plot, and aplot-option controls the appearance and content of the plot. You
can specifyplot-options in parentheses after aplot-request . A global-plot-option applies to all plots for
which it is available. You can specifyglobal-plot-options in parentheses after the PLOTS option.

When you specify only oneplot-request, you can omit the parentheses around it. Here are a few
examples of requesting plots:

plots=all
plots(unpack)=summary
plots=(summary(unpack) domain)
plots=boxplot
plots=(domain(packvar) histogram)

You can suppress default plots and request speci�c plots by specifying the PLOTS(ONLY)= option;
PLOTS(ONLY)=(plot-requests) produces only the plots that are speci�ed asplot-requests.

ODS Graphics must be enabled before you can request plots. For example:

ods graphics on;
proc surveymeans plots=boxplot;

variable income;
run;
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For more information about enabling and disabling ODS Graphics, see the section “Enabling and
Disabling ODS Graphics” on page 607 in Chapter 21, “Statistical Graphics Using ODS.”

When ODS Graphics is enabled but you do not specify the PLOTS= option, PROC SURVEYMEANS
produces summary plots, and it also produces domain plots when you specify a DOMAIN statement.
You can suppress all plots by specifying PLOTS=NONE.

For a continuous analysis variable, PROC SURVEYMEANS provides a summary plot, which con-
tains a box plot and a histogram plot. For a categorical variable, PROC SURVEYFREQ provides
corresponding plots for it.

For general information about ODS Graphics, see Chapter 21, “Statistical Graphics Using ODS.”

Global Plot Option

A global-plot-option applies to all plots for which the option is available. You can specify the following
global-plot-options:

ONLY
suppresses the default plots and requests only the plots that are speci�ed asplot-requests.

NBINS=value
speci�es the number of bins in a histogram plot. If you do not specify this option, then by default
the number of bins is determined by the method of Terrell and Scott (1985).

UNPACK
requests that the procedure create a histogram with overlaid densities and a box plot along with a
con�dence interval band separately.

Plot Requests

You can specify the followingplot-requests:

ALL
requests all appropriate plots.

BOXPLOT | BOX
requests a box plot for continuous variables.

DOMAIN < ( plot-options ) >
requests box plots for domain statistics for each domain de�nition. By default, the procedure
plots each domain in a single panel for all continuous analysis variables. This plot is produced by
default if you specify a DOMAIN statement. You can specify the followingplot-options:

EXCLUDE
requests that the procedure create box plots for every domain level of a domain but exclude
the box plot for the full sample. By default, the box plot includes the full sample box plot.

PACKDOMAIN
requests box plots for all domain de�nitions in one panel for each analysis variable.
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PACKVAR
requests box plots for all analysis variables in one panel for each domain de�nition. This is
the default when you do not specify the UNPACK option.

UNPACK
requests a box plot for each domain and for each analysis variable in a single panel.

HISTOGRAM < ( plot-option ) >

HIST < ( plot-option ) >
requests a histogram with overlaid normal and kernel densities. You can specify the following
plot-option:

NBINS=value
speci�es the number of bins in a histogram plot. If you do not specify this option, then by
default the number of bins is determined by the method of Terrell and Scott (1985).

NONE
suppresses all plots.

SUMMARY < ( plot-options ) >
requests that a histogram and a box plot be displayed together in a single panel, sharing the same
X axis. This packed plot is produced by default. You can specify the followingplot-options:

NBINS=value
speci�es the number of bins in a histogram plot. If you do not specify this option, then by
default the number of bins is determined by the method of Terrell and Scott (1985).

UNPACK
requests that a histogram with overlaid densities be displayed in one panel and a
box plot along with a con�dence interval band be displayed separately. Note that
specifying PLOTS(ONLY)=SUMMARY(UNPACK) is exactly the same as specifying
PLOTS(ONLY)=(BOX HISTOGRAM).

PLOTS=SUMMARY overwrites the PLOTS=BOX and the PLOTS=HISTOGRAMplot-requests.
That is, if you do not specify the UNPACK option, PROC SURVEYMEANS does not display a
histogram plot or a box plot by itself when PLOTS=SUMMARY is speci�ed.

QUANTILE=(values)
speci�es quantiles you want the procedure to compute. You can separate values with blanks or commas.
Each value must be between 0 and 1. You can also use thestatistic-keywords DECILES, MEDIAN,
Q1, Q3, and QUARTILES to request common quantiles.

PROC SURVEYMEANS uses Woodruff's method (Dorfman and Valliant 1993; Särndal, Swensson,
and Wretman 1992; Francisco and Fuller 1991) to estimate the variances of quantiles. For more details,
see the section “Quantiles” on page 9285.
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RATE=value | SAS-data-set

R=value | SAS-data-set
speci�es the sampling rate, which PROC SURVEYMEANS uses to compute a �nite population
correction for Taylor series variance estimation. This option is ignored for replication variance
estimation methods.

If your sample design has multiple stages, you should specify the�rst-stage sampling rate, which is
the ratio of the number of primary sampling units (PSUs) in the sample to the total number of PSUs in
the population.

You can specify the sampling rate in either of the following ways:

value speci�es a nonnegative number to use for a nonstrati�ed design or for a strati�ed
design that has the same sampling rate in each stratum.

SAS-data-set speci�es aSAS-data-set that contains the strati�cation variables and the sampling
rates for a strati�ed design that has different sampling rates in the strata. You must
provide the sampling rates in the data set variable named_RATE_. The sampling
rates must be nonnegative numbers.

You can specify sampling rates as numbers between 0 and 1. Or you can specify sampling rates
in percentage form as numbers between 1 and 100, which PROC SURVEYMEANS converts to
proportions. The procedure treats the value 1 as 100% instead of 1%.

For more information, see the section “Speci�cation of Population Totals and Sampling Rates” on
page 9273.

If you do not specify either the RATE= or the TOTAL= option, the Taylor series variance estimation
does not include a �nite population correction. You cannot specify both the RATE= and TOTAL=
options.

STACKING
requests that the procedure produce the output data sets by using a stacking table structure, which was
the default before SAS 9. The new default is to produce a rectangular table structure in the output data
sets.

A rectangular structure creates one observation for each analysis variable in the data set. A stacking
structure creates only one observation in the output data set for all analysis variables.

The STACKING option affects the following tables:

� Domain

� Ratio

� Statistics

� StrataInfo

For more details, see the section “Rectangular and Stacking Structures in an Output Data Set” on
page 9309.
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TOTAL=value | SAS-data-set

N=value | SAS-data-set
speci�es the total number of primary sampling units (PSUs) in the study population. PROC
SURVEYMEANS uses this information to compute a �nite population correction for Taylor series
variance estimation. This option is ignored for replication variance estimation methods.

You can specify the total number of PSUs in either of the following ways:

value speci�es a positive number to use for a nonstrati�ed design or for a strati�ed design
that has the same population total in each stratum.

SAS-data-set speci�es aSAS-data-set that contains the strati�cation variables and the population
totals for a strati�ed design that has different population totals in the strata. You
must provide the stratum totals in the data set variable named_TOTAL_. The
stratum totals must be positive numbers.

For more information, see the section “Speci�cation of Population Totals and Sampling Rates” on
page 9273.

If you do not specify either the TOTAL= or the RATE= option, the Taylor series variance estimation
does not include a �nite population correction. You cannot specify both the TOTAL= and RATE=
options.

statistic-keywords
speci�es the statistics for the procedure to compute. If you do not specify anystatistic-keywords,
PROC SURVEYMEANS computes the NOBS, MEAN, STDERR, and CLM statistics by default.

The statistics produced depend on the type of the analysis variable. If you name a numeric variable
in the CLASS statement, then the procedure analyzes that variable as a categorical variable. The
procedure always analyzes character variables as categorical. For more information, see the section
“CLASS Statement” on page 9262.

PROC SURVEYMEANS computes MIN, MAX, and RANGE for numeric variables but not for
categorical variables. For numeric variables, the keyword MEAN produces the mean, but for categorical
variables it produces the proportion in each category or level. Also, for categorical variables, the
keyword NOBS produces the number of observations for each variable level, and the keyword NMISS
produces the number of missing observations for each level. If you request the keyword NCLUSTER
for a categorical variable, PROC SURVEYMEANS displays for each level the number of clusters with
observations in that level. PROC SURVEYMEANS computes SUMWGT in the same way for both
categorical and numeric variables, as the sum of the weights over all nonmissing observations.

PROC SURVEYMEANS performs univariate analysis, analyzing each variable separately. Thus the
number of nonmissing and missing observations might not be the same for all analysis variables. For
more information, see the section “Missing Values” on page 9272.

The following statistics are available for ratios (which you request with a RATIO statement): N, NCLU,
SUMWGT, RATIO, STDERR, DF, T, PROBT, and CLM, as shown in the following list. If no statistics
are requested, the procedure computes the ratio and its standard error by default.

You can specify the followingstatistic-keywords:
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ALL requests all available statistics except those that are associated with geometric
means.

ALLGEO requests all available statistics that are associated with geometric means.

CLM requests the100.1 � �/ % two-sided con�dence limits for MEAN, where� is
determined by the ALPHA= option; the default is� D 0:05.

CLSUM requests the100.1� �/ % two-sided con�dence limits for SUM, where� is deter-
mined by the ALPHA= option; the default is� D 0:05.

CV requests the coef�cient of variation for MEAN.

CVSUM requests the coef�cient of variation for SUM.

DECILES requests the 10th through the 90th percentiles, including their standard errors and
con�dence limits.

DF requests the degrees of freedom for thet test.

GEOMEAN requests the geometric mean of a numeric variable that contains positive values.

GMCLM requests the100.1� �/ % two-sided con�dence limits for GEOMEAN, where� is
determined by the ALPHA= option; the default is� D 0:05.

GMSTDERR requests the standard error of GEOMEAN. When you specify GEOMEAN,
SURVEYMEANS procedure computes GMSTDERR by default.

LCLM requests the100.1� �/ % one-sided lower con�dence limit for MEAN, where� is
determined by the ALPHA= option; the default is� D 0:05.

LCLSUM requests the100.1� �/ % one-sided lower con�dence limit for SUM, where� is
determined by the ALPHA= option; the default is� D 0:05.

LGMCLM requests the100.1� �/ % one-sided lower con�dence limit for GEOMEAN, where
� is determined by the ALPHA= option; the default is� D 0:05.

MAX requests the maximum value.

MEAN requests the mean for a numeric variable, or the proportion in each category for a
categorical variable.

MEDIAN requests the median (50th percentile) for a numeric variable.

MIN requests the minimum value.

NCLUSTER requests the number of clusters.

NMISS requests the number of missing observations.

NOBS requests the number of nonmissing observations.

Q1 requests the lower quartile (25th percentile).

Q3 requests the upper quartile (75th percentile).

QUARTILES requests Q1 (25th percentile), MEDIAN (50th percentile), and Q3 (75th percentile),
including their standard errors and con�dence limits.

RANGE requests the range, MAX–MIN.

RATIO requests the ratio of means or proportions.

STD requests the standard deviation of SUM. When you request SUM, the procedure
computes STD by default.
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STDERR requests the standard error of MEAN or RATIO. When you request MEAN or
RATIO, the procedure computes STDERR by default.

SUM requests the weighted sum,
P

wi y i , or estimated population total when the appro-
priate sampling weights are used.

SUMWGT requests the sum of the weights,
P

wi .

T requests thet value and its correspondingp-value with DF degrees of freedom for
H 0 W� D 0, where� is a requested statistic.

UCLM requests the100.1� �/ % one-sided upper con�dence limit for MEAN, where� is
determined by the ALPHA= option; the default is� D 0:05.

UCLSUM requests the100.1� �/ % one-sided upper con�dence limit for SUM, where� is
determined by the ALPHA= option; the default is� D 0:05.

UGMCLM requests the100.1� �/ % one-sided upper con�dence limit for GEOMEAN, where
� is determined by the ALPHA= option; the default is� D 0:05.

VAR requests the variance of MEAN or RATIO.

VARSUM requests the variance of SUM.

For details about how PROC SURVEYMEANS computes these statistics, see the section “Statistical
Computations” on page 9274.

VARMETHOD=method < (method-options) >
speci�es the variance estimationmethod . PROC SURVEYMEANS provides the Taylor series method
and the following replication (resampling) methods: balanced repeated replication (BRR), jackknife,
and bootstrap.

Table 114.3 summarizes the availablemethods andmethod-options.

Table 114.3 Variance Estimation Methods

method Variance Estimation Method method-options

BOOTSTRAP Bootstrap None

BRR Balanced repeated replication DFADJ
FAY < =value >
HADAMARD= SAS-data-set
OUTWEIGHTS=SAS-data-set
NAIVEQVAR
PRINTH
REPS=number

JACKKNIFE |JK Jackknife DFADJ
NAIVEQVAR
OUTJKCOEFS=SAS-data-set
OUTWEIGHTS=SAS-data-set

TAYLOR Taylor series linearization None

For VARMETHOD=BRR and VARMETHOD=JACKKNIFE, you can specifymethod-options in
parentheses after the variance method name. For example:
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varmethod=BRR(reps=60 outweights=myReplicateWeights)

By default, VARMETHOD=JACKKNIFE if you also specify a REPWEIGHTS statement; otherwise,
VARMETHOD=TAYLOR by default.

You can specify the followingmethods:

BOOTSTRAP
requests bootstrap variance estimation. When you specify this option, you must also provide
bootstrap replicate weights by using the REPWEIGHTS statement; PROC SURVEYMEANS
does not create bootstrap weights. For more information, see the section “Bootstrap Method” on
page 9302.

BRR < (method-options) >
requests variance estimation by balanced repeated replication (BRR). This method requires a
strati�ed sample design where each stratum contains two primary sampling units (PSUs). When
you specify this method, you must also specify a STRATA statement unless you provide replicate
weights by using the REPWEIGHTS statement. For more information, see the section “Balanced
Repeated Replication (BRR) Method” on page 9302.

You can specify the followingmethod-options:

DFADJ
computes the degrees of freedom by using the number of nonempty strata for an analysis
variable. The degrees of freedom for VARMETHOD=BRR equal the number of strata; by
default, that number is based on all valid observations in the data set. But if you specify this
method-option, PROC SURVEYMEANS does not count any empty strata that are caused by
all observations containing missing values for an analysis variable.

For more information, see the section “Degrees of Freedom” on page 9277. For more
information about valid observations, see the section “Data and Sample Design Summary”
on page 9310.

This method-option has no effect on categorical variables when you specify the MISSING
option, which treats missing values as a valid nonmissing level.

This method-option cannot be used when you provide replicate weights in a REPWEIGHTS
statement. When you use a REPWEIGHTS statement, the degrees of freedom equal the
number of REPWEIGHTS variables (replicates), unless you specify an alternative value in
the DF= option in the REPWEIGHTS statement.

FAY < =value >
requests Fay's method, which is a modi�cation of the BRR method. For more information,
see the section “Fay's BRR Method” on page 9303.

You can specify thevalue of the Fay coef�cient, which is used in converting the original
sampling weights to replicate weights. The Fay coef�cient must be a nonnegative number
less than 1. By default, the Fay coef�cient is 0.5.
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HADAMARD= SAS-data-set

H=SAS-data-set
names aSAS-data-set that contains the Hadamard matrix for BRR replicate construction.
If you do not specify thismethod-option, PROC SURVEYMEANS generates an appro-
priate Hadamard matrix for replicate construction. For more information, see the sections
“Balanced Repeated Replication (BRR) Method” on page 9302 and “Hadamard Matrix” on
page 9305.

If a Hadamard matrix of a particular dimension exists, it is not necessarily unique. Therefore,
if you want to use a speci�c Hadamard matrix, you must provide the matrix as aSAS-data-set
in this method-option.

In this SAS-data-set, each variable corresponds to a column and each observation corre-
sponds to a row of the Hadamard matrix. You can use any variable names in this data set.
All values in the data set must equal either 1 or –1. You must ensure that the matrix you
provide is indeed a Hadamard matrix—that is,A0A D R I, whereA is the Hadamard matrix
of dimensionR andI is an identity matrix. PROC SURVEYMEANS does not check the
validity of the Hadamard matrix that you provide.

The SAS-data-set must contain at leastH variables, whereH denotes the number of
�rst-stage strata in your design. If the data set contains more thanH variables, PROC
SURVEYMEANS uses only the �rstH variables. Similarly, this data set must contain at
leastH observations.

If you do not specify the REPS=method-option, the number of replicates is assumed to be
the number of observations in theSAS-data-set. If you specify the number of replicates—
for example, REPS=nreps—the �rst nreps observations in theSAS-data-set are used to
construct the replicates.

You can specify the PRINTHmethod-option to display the Hadamard matrix that PROC
SURVEYMEANS uses to construct replicates for BRR.

OUTWEIGHTS=SAS-data-set
names aSAS-data-set to store the replicate weights that PROC SURVEYMEANS creates
for BRR variance estimation. For information about replicate weights, see the section
“Balanced Repeated Replication (BRR) Method” on page 9302. For information about the
contents of the OUTWEIGHTS= data set, see the section “Replicate Weights Output Data
Set” on page 9307.

This method-option is not available when you provide replicate weights in a REPWEIGHTS
statement.

NAIVEQVAR
requests that naive replication variance estimates be used to estimate the variances for
quantiles. For more information, see the section “Replication Methods” on page 9287.

PRINTH
displays the Hadamard matrix that PROC SURVEYMEANS uses to construct replicates for
BRR variance estimation. When you provide the Hadamard matrix in the HADAMARD=
method-option, PROC SURVEYMEANS displays only the rows and columns that are
actually used to construct replicates. For more information, see the sections “Balanced
Repeated Replication (BRR) Method” on page 9302 and “Hadamard Matrix” on page 9305.



9260 F Chapter 114: The SURVEYMEANS Procedure

The PRINTHmethod-option is not available when you provide replicate weights in a
REPWEIGHTS statement because the procedure does not use a Hadamard matrix in this
case.

REPS=number
speci�es thenumber of replicates for BRR variance estimation. The value ofnumber must
be an integer greater than 1.

If you do not use the HADAMARD=method-option to provide a Hadamard matrix, the
number of replicates should be greater than the number of strata and should be a multiple of
4. For more information, see the section “Balanced Repeated Replication (BRR) Method” on
page 9302. If PROC SURVEYMEANS cannot construct a Hadamard matrix for the REPS=
value that you specify, the value is increased until a Hadamard matrix of that dimension can
be constructed. Therefore, the actual number of replicates that PROC SURVEYMEANS
uses might be larger thannumber .

If you use the HADAMARD=method-option to provide a Hadamard matrix, the value of
number must not be greater than the number of rows in the Hadamard matrix. If you provide
a Hadamard matrix and do not specify the REPS=method-option, the number of replicates
is the number of rows in the Hadamard matrix.

If you do not specify the REPS= or the HADAMARD=method-option and do not use a
REPWEIGHTS statement, the number of replicates is the smallest multiple of 4 that is
greater than the number of strata.

If you use a REPWEIGHTS statement to provide replicate weights, PROC SURVEYMEANS
does not use the REPS=method-option; the number of replicates is the number of
REPWEIGHTS variables.

JACKKNIFE < ( method-options) >

JK < (method-options) >
requests variance estimation by the delete-1 jackknife method. For more information, see the
section “Jackknife Method” on page 9304. If you use a REPWEIGHTS statement to provide
replicate weights, VARMETHOD=JACKKNIFE is the default variance estimation method.

The delete-1 jackknife method requires at least two primary sampling units (PSUs) in each
stratum for strati�ed designs unless you use a REPWEIGHTS statement to provide replicate
weights.

You can specify the followingmethod-options:

DFADJ
computes the degrees of freedom by using the number of nonempty strata for an analysis
variable. The degrees of freedom for VARMETHOD=JACKKNIFE equal the number of
clusters (or number of observations if there are no clusters) minus the number of strata (or
one if there are no strata). By default, the number of strata is based on all valid observations
in the data set. But if you specify thismethod-option, PROC SURVEYMEANS does not
count any empty strata that are caused by all observations containing missing values for an
analysis variable.

For more information, see the section “Degrees of Freedom” on page 9277. For more
information about valid observations, see the section “Data and Sample Design Summary”
on page 9310.
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This method-option has no effect on categorical variables when you specify the MISSING
option, which treats missing values as a valid nonmissing level.

This method-option cannot be used when you provide replicate weights in a REPWEIGHTS
statement. When you use a REPWEIGHTS statement, the degrees of freedom equal the
number of REPWEIGHTS variables (replicates), unless you specify an alternative value in
the DF= option in the REPWEIGHTS statement.

NAIVEQVAR
requests that naive replication variance estimates be used to estimate the variances for
quantiles. For more information, see the section “Replication Methods” on page 9287.

OUTJKCOEFS=SAS-data-set
names aSAS-data-set in which to store the jackknife coef�cients. For information about
jackknife coef�cients, see the section “Jackknife Method” on page 9304. For information
about the contents of the OUTJKCOEFS= data set, see the section “Jackknife Coef�cients
Output Data Set” on page 9308.

OUTWEIGHTS=SAS-data-set
names aSAS-data-set in which to store the replicate weights that PROC SURVEYMEANS
creates for jackknife variance estimation. For information about replicate weights, see
the section “Jackknife Method” on page 9304. For information about the contents of
the OUTWEIGHTS= data set, see the section “Replicate Weights Output Data Set” on
page 9307.

This method-option is not available when you use a REPWEIGHTS statement to provide
replicate weights, unless you specify a POSTSTRATA statement.

TAYLOR
requests Taylor series variance estimation. This is the default method if you do not specify the
VARMETHOD= option or a REPWEIGHTS statement. For more information, see the section
“Taylor Series Method” on page 9276.

BY Statement

BY variables ;

You can specify a BY statement with PROC SURVEYMEANS to obtain separate analyses of observations in
groups that are de�ned by the BY variables. When a BY statement appears, the procedure expects the input
data set to be sorted in order of the BY variables. If you specify more than one BY statement, only the last
one speci�ed is used.

If your input data set is not sorted in ascending order, use one of the following alternatives:

� Sort the data by using the SORT procedure with a similar BY statement.

� Specify the NOTSORTED or DESCENDING option in the BY statement for the SURVEYMEANS
procedure. The NOTSORTED option does not mean that the data are unsorted but rather that the
data are arranged in groups (according to values of the BY variables) and that these groups are not
necessarily in alphabetical or increasing numeric order.
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� Create an index on the BY variables by using the DATASETS procedure (in Base SAS software).

Note that using a BY statement provides completely separate analyses of the BY groups. It does not provide
a statistically valid domain (subpopulation) analysis, where the total number of units in the subpopulation
is not known with certainty. You should use the DOMAIN statement to obtain domain analysis. For more
information about subpopulation analysis for sample survey data, see Cochran (1977).

For more information about BY-group processing, see the discussion inSAS Language Reference: Concepts.
For more information about the DATASETS procedure, see the discussion in theBase SAS Procedures Guide.

CLASS Statement

CLASS variables ;

The CLASS statement names variables to be analyzed as categorical variables. For categorical variables,
PROC SURVEYMEANS estimates the proportion in each category or level, instead of the overall mean.
PROC SURVEYMEANS always analyzes character variables as categorical. If you want categorical analysis
for a numeric variable, you must include that variable in the CLASS statement.

The CLASSvariablesare one or more variables in the DATA= input data set. These variables can be either
character or numeric. The formatted values of the CLASS variables determine the categorical variable
levels. Thus, you can use formats to group values into levels. See the FORMAT procedure in theBase SAS
Procedures Guideand the FORMAT statement and SAS formats inSAS Formats and Informats: Reference
for more information.

When determining levels of a CLASS variable, an observation with missing values for this CLASS variable
is excluded, unless you specify the MISSING option. For more information, see the section “Missing Values”
on page 9272.

You can use multiple CLASS statements to specify categorical variables.

When you specify classi�cation variables, you can use the SAS system option SUMSIZE= to limit (or to
specify) the amount of memory that is available for data analysis. See the chapter on SAS system options in
SAS System Options: Referencefor a description of the SUMSIZE= option.

CLUSTER Statement

CLUSTER variables ;

The CLUSTER statement names variables that identify the clusters in a clustered sample design. The
combinations of categories of CLUSTER variables de�ne the clusters in the sample. If there is a STRATA
statement, clusters are nested within strata.

If you provide replicate weights for BRR or jackknife variance estimation with the REPWEIGHTS statement,
you do not need to specify a CLUSTER statement.

If your sample design has clustering at multiple stages, you should identify only the �rst-stage clusters
(primary sampling units (PSUs)), in the CLUSTER statement. See the section “Primary Sampling Units
(PSUs)” on page 9273 for more information.
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The CLUSTERvariables are one or more variables in the DATA= input data set. These variables can be
either character or numeric. The formatted values of the CLUSTER variables determine the CLUSTER
variable levels. Thus, you can use formats to group values into levels. See the FORMAT procedure in the
Base SAS Procedures Guideand the FORMAT statement and SAS formats inSAS Formats and Informats:
Referencefor more information.

When determining levels of a CLUSTER variable, an observation with missing values for this CLUSTER
variable is excluded, unless you specify the MISSING option. For more information, see the section “Missing
Values” on page 9272.

You can use multiple CLUSTER statements to specify cluster variables. The procedure uses variables from
all CLUSTER statements to create clusters.

DOMAIN Statement

DOMAIN variables < variable� variable variable� variable� variable . . . > < / option > ;

DOMAIN variable < ('formatted-level-value' . . . 'formatted-level-value') > < variable < ('formatted-level-
value' . . . 'formatted-level-value') >� variable < ('formatted-level-value' . . . 'formatted-level-
value') > > ;

The DOMAIN statement requests analysis for domains (subpopulations) in addition to analysis for the entire
study population. The DOMAIN statement names thevariables that identify domains, which are called
domain variables.

A domain variable can be either character or numeric. The procedure treats domain variables as categorical
variables. If avariable appears by itself in a DOMAIN statement, each level of this variable determines a
domain in the study population. If two or morevariables are joined by asterisks (� ), then every possible
combination of levels of these variables determines a domain. The procedure performs a descriptive analysis
within each domain that is de�ned by the domain variables.

The formatted values of the domain variables determine the categorical variable levels. Thus, you can
use formats to group values into levels. For more information, see the FORMAT procedure inBase SAS
Procedures Guideand the FORMAT statement and SAS formats inSAS Formats and Informats: Reference.

When determining levels of a DOMAIN variable, an observation with missing values for this DOMAIN
variable is excluded, unless you specify the MISSING option. For more information, see the section “Missing
Values” on page 9272.

It is common practice to compute statistics for domains. Because formation of these domains might be
unrelated to the sample design, the sample sizes for the domains are random variables. Use a DOMAIN
statement to incorporate this variability into the variance estimation.

A DOMAIN statement is different from a BY statement. In a BY statement, you treat the sample sizes as �xed
in each subpopulation, and you perform analysis within each BY group independently. For more information,
see the section “Domain Analysis” on page 9274. Similarly, you should use a DOMAIN statement to perform
a domain analysis over the entire data set. Creating a new data set from a single domain and analyzing that
with PROC SURVEYMEANS yields inappropriate estimates of variance.

By default, the SURVEYMEANS procedure displays analyses for all levels of domains that are formed by the
variables in a DOMAIN statement. Optionally, you can specify particular levels of each DOMAIN variable
to be displayed by listing quotedformatted-level-values in parentheses after each variable name. You must
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enclose eachformatted-level-value in single or double quotation marks. You can specify one or more levels
of each variable; when you specify more than one level, separate the levels by a space or a comma. These
examples illustrate the syntax:

domain Race * Gender(��Female��);
domain Gender(�Female�) * Race(�White� �Asian�);
domain Race(�White�,�Asian�) Gender;

For example,Race* Gender(��Female��) requests that the procedure display analysis only for females
within each race category, andRace(�White�,�Asian�) requests that the procedure display domain analysis
only for people whose race is either white or Asian.

This syntax controls only the display of domain analysis results; it does not subset the data set, change the
degrees of freedom, or otherwise affect the variance estimation.

You can specify the followingoptions in the DOMAIN statement after a slash (/):

ADJUST=BON
requests a Bonferroni multiple comparison adjustment of thep-values, and adjusted con�dence limits
for the difference of domain means if the CLDIFF option is also speci�ed. The adjustedp-values
and con�dence limits are displayed in addition to the unadjusted quantities. For a description of the
adjustments, see the section “p-Value Adjustments” on page 6441 in Chapter 80, “The MULTTEST
Procedure.”

This option also invokes the DIFFMEANS option.

CLDIFF
requestst type con�dence limits for each difference of domain means. You can specify the con�dence
level � in the ALPHA= option in the PROC SURVEYMEANS statement. By default,� D 0:05,
which produces 95% con�dence limits. If you specify the ADJUST=BON option, then the adjusted
con�dence limits for Bonferroni multiplicity are also displayed.

This option also invokes the DIFFMEANS option.

COV
displays the estimated covariance matrix of domain means.

DFADJ
computes the degrees of freedom by using the number of non-empty strata for an analysis variable in a
domain.

In a domain analysis, it is possible that some strata contain no sampling units for a speci�c domain. Or
some strata in the domain might be empty due to missing values. By default, the procedure counts
these empty strata when computing the degrees of freedom.

However, if you specify the DFADJ option, the procedure excludes any empty strata when computing
the degrees of freedom. Prior to SAS 9.2, the procedure excluded empty strata by default.

The DFADJ option has no effect on categorical variables when you specify the MISSING option,
which treats missing values as a valid nonmissing level.

For more information about valid observations, see the section “Data and Sample Design Summary”
on page 9310. For more information about degrees of freedom, see the section “Degrees of Freedom”
on page 9277.
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DIFFMEANS | DIFF
requests the comparison of domain means for each continuous analysis variable that you specify in
the VAR statement; this option does not provide comparisons for categorical analysis variables. If
you specify this option, the SURVEYMEANS procedure provides differences between domain means
for pairwise levels of a de�ned domain. You can specify which variable levels to be included by
listing the quotedformatted-level-values in parentheses after the variable names. By default, the
SURVEYMEANS procedure includes all pairwise domain levels.

For each pair of domain levels, the procedure displays the difference between domain means, the
standard error of the difference, and thet test. You can also specify the CLDIFF option to request
con�dence limits for the differences and the ADJUST=BON option to request a Bonferroni multiple
comparison adjustment of thep-values and con�dence limits.

For more information, see the section “Difference of Domain Means” on page 9283.

POSTSTRATA Statement

POSTSTRATA variables / PSTOTAL=SAS-data-set | (value-list) < option > ;

POSTSTRATA variables / PSPCT=SAS-data-set | (value-list) < option > ;

The POSTSTRATA statement namesvariables that form the poststrata to adjust the sampling weights for
analyzing the survey. The combinations of categories ofvariables de�ne the poststrata in the sample.

Thevariables are one or more variables in the DATA= input data set. These variables can be either character
or numeric. The formatted values of thevariables determine the categorical levels. Thus, you can use formats
to group values into levels. For more information, see the FORMAT procedure inBase SAS Procedures
Guideand the FORMAT statement and SAS formats inSAS Formats and Informats: Reference.

You must specify either poststrati�cation totals (in a PSTOTAL= option) or poststrati�cation proportions (in
a PSPCT= option), but not both, after a slash (/).

PSTOTAL=SAS-data-set | (value-list)

POSTTOTAL=SAS-data-set | (value-list)

PSCONTROL=SAS-data-set | (value-list)
speci�es poststratum totals, which the SURVEYMEANS procedure uses to compute weight adjustment
for poststrati�cation.

You can specify poststrati�cation totals in either of the following ways:

SAS-data-set names a SAS data set that contains the poststrati�cation variables and the poststra-
tum totals. This data set is called thepoststratum total data set.

A poststratum total data set must contain all the poststrati�cation variables that
are listed in the POSTSTRATA statement and all the variables listed in the BY
statement. If there are formats associated with POSTSTRATA variables and the BY
variables, then the formats in the poststratum total data set for these variables must
be consistent with those in the DATA= data set in the PROC SURVEYMEANS
statement.

A poststratum total data set must have a variable named_PSTOTAL_ that contains
the poststratum totals. The values of_PSTOTAL_ must be positive.
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value-list speci�es poststratum totals as a list of positive numbers when their corresponding
poststratum levels are easy to identify. You must enclose this list in parentheses.

The ORDER=FORMATTED option in the PROC SURVEYMEANS statement is
used to order the levels of poststratum levels.

The number of values in thevalue-list must equal the number of poststrata in the
data. List the values in thevalue-list in the order of the corresponding poststratum
level and separate them with blanks or commas.

PSPCT=SAS-data-set | (value-list)

POSTPCT=SAS-data-set | (value-list)
speci�es the poststratum proportions, which the SURVEYMEANS procedure uses to compute weight
adjustment for poststrati�cation.

You can specify the poststrati�cation proportions in one of the following ways:

SAS-data-set names a SAS data set that contains the poststrati�cation variables and the poststra-
tum proportions. This data set is called thepoststratum proportion data set.

A poststratum proportion data set must contain all the poststrati�cation variables
that are listed in the POSTSTRATA statement and all the variables listed in the
BY statement. If there are formats associated with the POSTSTRATA variables
and the BY variables, then the formats in the poststratum proportion data set for
these variables must be consistent with those in the DATA= data set in the PROC
SURVEYMEANS statement.

A poststratum proportion data set must have a variable named_PSPCT_ that
contains the poststratum proportions. The values of_PSPCT_ must be positive.

You can provide poststratum proportions either as positive decimal numbers between
0 and 1 for all poststrata or as positive percentages that must be less than 100 for all
poststrata. If any of the proportion values is greater than 1, the procedure treats all
proportions as percentages instead of decimal numbers.

value-list speci�es the poststratum proportions as a list of positive numbers that correspond
to poststrata. You must enclose this list in parentheses.

The ORDER=FORMATTED option in the PROC SURVEYMEANS statement is
used to order the levels of poststratum levels.

The number of values in thevalue-list must equal the number of poststrata in the
data. List the values in thevalue-list in the order of the corresponding poststratum
level and separate them with blanks or commas.

If you provide the proportions as decimal numbers, then the sum of these values
over all poststrata must be 1. If you provide the proportions as percentages, then
the sum of these percentages over all poststrata must be 100.
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You can also specify the followingoption:

OUTPSWGT=SAS-data-set

OUT=SAS-data-set
names aSAS-data-set to contain poststrati�cation weights. For information about poststrati�cation
weights, see the section “Poststrati�cation” on page 9295.

This option is ignored if you also specify an OUTWEIGHTS=method-option for VARMETHOD=BRR
or VARMETHOD=JACKKNIFE in the PROC SURVEYMEANS statement. In this case, poststrati�ca-
tion weights for the full sample and the replication weights adjusted for poststrati�cation are stored in
the OUTWEIGHTS= data set.

For more information about the contents of the OUTPSWGT= data set, see the section “Poststrat-
i�cation Weights Output Data Set” on page 9308. For more information about the contents of the
OUTWEIGHTS= data set, see the section “Replicate Weights Output Data Set” on page 9307.

RATIO Statement

RATIO < �label� > variables / variables ;

The RATIO statement requests ratio analysis for means or proportions of analysis variables. A ratio statement
names the variables whose means are used as numerators or denominators in a ratio. Variables that appear
before the slash (/) are callednumerator variablesand are used as numerators. Variables that appear after the
slash (/) are calleddenominator variablesand are used as denominators. Thesevariablescan be any number
of analysis variables, either continuous or categorical, except those named in the BY, CLUSTER, STRATA,
DOMAIN, POSTSTRATA, REPWEIGHTS, and WEIGHT statements.

You can optionally specify a label for each RATIO statement to identify the ratios in the output. Labels must
be enclosed in single quotes.

The computation of ratios depends on whether the numerator and denominator variables are continuous or
categorical.

For continuous variables, ratios are calculated from the variable means. For example, for continuous variables
X, Y, Z, andT, the following RATIO statement requests that the procedure analyze the ratiosNx=Nz, Nx=Nt , Ny=Nz,
and Ny=Nt :

ratio x y / z t;

If a continuous variable appears as both a numerator and a denominator variable, the ratio of this variable to
itself is ignored.

For categorical variables, ratios are calculated with the proportions for the categories. For example, if the cat-
egorical variableGender has the values `Male' and `Female,' with the proportionspm D Pr(Gender='Male')
andp f D Pr(Gender='Female'), andY is a continuous variable, then the following RATIO statement
requests that the procedure analyze the ratiospm=pf , p f =pm , Ny=pm , and Ny=pf :

ratio Gender y / Gender;

If a categorical variable appears as both a numerator and denominator variable, then the ratios of the
proportions for all categories are computed, except the ratio of each category to itself.
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You can have more than one RATIO statement. Each RATIO statement produces ratios independently by
using its own numerator and denominator variables. Each RATIO statement also produces its own ratio
analysis table.

Available statistics for a ratio are as follows:

� N, number of observations used to compute the ratio

� NCLU, number of clusters

� SUMWGT, sum of weights

� RATIO, ratio

� STDERR, standard error of ratio

� VAR, variance of ratio

� T, t value of ratio

� PROBT,p-value oft

� DF, degrees of freedom oft

� CLM, two-sided con�dence limits for ratio

� UCLM, one-sided upper con�dence limit for ratio

� LCLM, one-sided lower con�dence limit for ratio

The procedure calculates these statistics based on thestatistic-keywords that you specify in the PROC
SURVEYMEANS statement. If astatistic-keywordis not appropriate for a RATIO statement, thatstatistic-
keywordis ignored for the ratios. If no valid statistics are requested for a RATIO statement, the procedure
computes the ratio and its standard error by default.

When the means or proportions for the numerator and denominator variables in a ratio are calculated, an
observation is excluded if it has a missing value for a continuous numerator or denominator variable. The
procedure also excludes an observation with a missing value for a categorical numerator or denominator
variable unless you specify the MISSING option.

When the denominator for a ratio is zero, then the value of the ratio is displayed as `–Infty', `Infty', or
a missing value, depending on whether the numerator is negative, positive, or zero, respectively, and the
corresponding internal value is the special missing value `.M', the special missing value `.I', or the usual
missing value, respectively.

REPWEIGHTS Statement

REPWEIGHTS variables < / options > ;

The REPWEIGHTS statement namesvariables that provide replicate weights for bootstrap, BRR, or jackknife
variance estimation, which you request with the VARMETHOD=BOOTSTRAP, VARMETHOD=BRR, or
VARMETHOD=JACKKNIFE option, respectively, in the PROC SURVEYMEANS statement. For more
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information about the replication methods, see the section “Replication Methods for Variance Estimation” on
page 9301.

Each REPWEIGHTSvariable contains the weights for a single replicate, and the number of replicates equals
the number of REPWEIGHTS variables. The REPWEIGHTS variables must be numeric, and the variable
values must be nonnegative numbers.

For more information about replicate weights that the SURVEYMEANS procedure creates, see the sections
“Balanced Repeated Replication (BRR) Method” on page 9302 and “Jackknife Method” on page 9304.

If you provide replicate weights with a REPWEIGHTS statement, you do not need to specify a CLUSTER or
STRATA statement. If you use a REPWEIGHTS statement and do not specify the VARMETHOD= option in
the PROC SURVEYMEANS statement, the procedure uses VARMETHOD=JACKKNIFE by default.

If you specify a REPWEIGHTS statement but do not include a WEIGHT statement, the procedure uses the
average of replicate weights of each observation as the observation's weight.

You can specify the followingoptions in the REPWEIGHTS statement after a slash (/):

DF=df
speci�es the degrees of freedom for the analysis. The value ofdf must be a positive number. By
default, the degrees of freedom equals the number of REPWEIGHTS variables.

JKCOEFS=value | value-list | SAS-data-set
speci�es jackknife coef�cients for the VARMETHOD=JACKKNIFE option in the PROC
SURVEYMEANS statement. The jackknife coef�cient values must be nonnegative numbers.
For more information about jackknife coef�cients, see the section “Jackknife Method” on page 9304.

You can provide jackknife coef�cients by specifying one of the following forms:

value
speci�es a single jackknife coef�cientvalue to use for all replicates, wherevalue must be a
nonnegative number.

value-list
speci�es a list of jackknife coef�cients, where each value in thevalue-list is a nonnegative number
that corresponds to a single replicate that is identi�ed by a REPWEIGHTS variable. You can
separate the values with blanks or commas. You can enclose thevalue-list in parentheses. The
number of values in thevalue-list must equal the number of replicate weight variables that you
specify in the REPWEIGHTS statement.

You must list the jackknife coef�cient values in the same order in which you list the corresponding
replicate weight variables in the REPWEIGHTS statement.

SAS-data-set
names aSAS-data-set that contains the jackknife coef�cients, where each coef�cient value must
be a nonnegative number. You must provide the jackknife coef�cients in the data set variable
namedJKCoef�cient . Each observation in this data set must correspond to a replicate that is
identi�ed by a REPWEIGHTS variable. The number of observations in theSAS-data-set must
not be less than the number of REPWEIGHTS variables.
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REPCOEFS=value | value-list | SAS-data-set
speci�es replicate coef�cients for the VARMETHOD=BOOTSTRAP or VARMETHOD=JACKKNIFE
option in the PROC SURVEYMEANS statement, where each coef�cient corresponds to an individual
replicate weight that is identi�ed by a REPWEIGHTS variable. The replicate coef�cient values must
be nonnegative numbers.

You can provide replicate coef�cients by specifying one of the following forms:

value
speci�es a single replicate coef�cientvalue to use for all replicates, wherevalue must be a
nonnegative number.

value-list
speci�es a list of replicate coef�cients, where each value in thevalue-list is a nonnegative number
that corresponds to a single replicate that is identi�ed by a REPWEIGHTS variable. You can
separate the values with blanks or commas. You can enclose thevalue-list in parentheses. The
number of values in thevalue-list must equal the number of replicate weight variables that you
specify in the REPWEIGHTS statement.

You must list the replicate coef�cient values in the same order in which you list the corresponding
replicate weight variables in the REPWEIGHTS statement.

SAS-data-set
names aSAS-data-set that contains the replicate coef�cients, where each coef�cient value must
be a nonnegative number. You must provide the replicate coef�cients in the data set variable
namedJKCoef�cient . Each observation in this data set must correspond to a replicate that is
identi�ed by a REPWEIGHTS variable. The number of observations in theSAS-data-set must
not be less than the number of REPWEIGHTS variables.

STRATA Statement

STRATA variables < / option > ;

The STRATA statement speci�es variables that form the strata in a strati�ed sample design. The combinations
of categories of STRATA variables de�ne the strata in the sample.

If your sample design has strati�cation at multiple stages, you should identify only the �rst-stage strata in the
STRATA statement. See the section “Speci�cation of Population Totals and Sampling Rates” on page 9273
for more information.

If you provide replicate weights for BRR or jackknife variance estimation with the REPWEIGHTS statement,
you do not need to specify a STRATA statement.

The STRATAvariables are one or more variables in the DATA= input data set. These variables can be either
character or numeric. The formatted values of the STRATA variables determine the levels. Thus, you can use
formats to group values into levels. See the FORMAT procedure in theBase SAS Procedures Guideand the
FORMAT statement and SAS formats inSAS Formats and Informats: Referencefor more information.

When determining levels of a STRATA variable, an observation with missing values for this STRATA variable
is excluded, unless you specify the MISSING option. For more information, see the section “Missing Values”
on page 9272.
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You can use multiple STRATA statements to specify stratum variables.

You can specify the followingoption in the STRATA statement after a slash (/):

LIST
displays a “Stratum Information” table, which includes values of the STRATA variables and the number
of observations, number of clusters, population total, and sampling rate for each stratum. See the
section “Stratum Information” on page 9311 for more details.

VAR Statement

VAR variables ;

The VAR statement names the variables to be analyzed.

A variable in the VAR statement should not appear in any of the BY, CLUSTER, DOMAIN, POSTSTRATA,
REPWEIGHTS, STRATA, and WEIGHT statements.

If you want a categorical analysis for a numeric variable, you must also name that variable in the CLASS
statement. For categorical variables, PROC SURVEYMEANS estimates the proportion in each category or
level, instead of the overall mean. Character variables are always analyzed as categorical variables. For more
information, see the section “CLASS Statement” on page 9262.

When you specify a variable in a RATIO statement but not in a VAR statement, PROC SURVEYMEANS
includes this variable as an analysis variable.

If you do not specify a VAR statement, but you have a RATIO statement, then PROC SURVEYMEANS
analyzes only the variables in the RATIO statement.

If you do not specify a VAR statement nor a RATIO statement, then PROC SURVEYMEANS analyzes all
variables in the DATA= input data set, except those named in the BY, CLUSTER, DOMAIN, POSTSTRATA,
REPWEIGHTS, STRATA, and WEIGHT statements.

WEIGHT Statement

WEIGHT variable ;

The WEIGHT statement names the variable that contains the sampling weights. This variable must be numeric,
and the sampling weights must be positive numbers. If an observation has a weight that is nonpositive or
missing, then the procedure omits that observation from the analysis. See the section “Missing Values” on
page 9272 for more information. If you specify more than one WEIGHT statement, the procedure uses only
the �rst WEIGHT statement and ignores the rest.

If you do not specify a WEIGHT statement but provide replicate weights with a REPWEIGHTS statement,
PROC SURVEYMEANS uses the average of replicate weights of each observation as the observation's
weight.

If you do not specify a WEIGHT statement or a REPWEIGHTS statement, PROC SURVEYMEANS assigns
all observations a weight of one.
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Details: SURVEYMEANS Procedure

Missing Values

If you have missing values in your survey data for any reason, such as nonresponse, this can compromise the
quality of your survey results. If the respondents are different from the nonrespondents with regard to a survey
effect or outcome, then survey estimates might be biased and cannot accurately represent the survey population.
There are a variety of techniques in sample design and survey operations that can reduce nonresponse. After
data collection is complete, you can use imputation to replace missing values with acceptable values,
and/or you can use sampling weight adjustments to compensate for nonresponse. You should complete this
data preparation and adjustment before you analyze your data with PROC SURVEYMEANS. For more
information, see Cochran (1977); Kalton and Kasprzyk (1986); Brick and Kalton (1996).

If an observation has a missing value or a nonpositive value for the WEIGHT variable, then that observation
is excluded from the analysis.

An observation is also excluded from the analysis if it has a missing value for any design (STRATA, CLUS-
TER, or POSTSTRATA) variable, unless you specify the MISSING option in the PROC SURVEYMEANS
statement. If you specify the MISSING option, the procedure treats missing values as a valid (nonmissing)
category for all categorical variables. An observation is also excluded from a domain analysis if it has a
missing value for a DOMAIN variable that de�nes a domain.

By default, when computing statistics for an analysis variable, PROC SURVEYMEANS omits observations
with missing values for that analysis variable. The procedure computes statistics for each variable based only
on observations that have nonmissing values for that variable. This treatment is based on the assumption
that the missing values are missing completely at random (MCAR). However, this assumption is sometimes
not true. For example, evidence from other surveys might suggest that observations with missing values are
systematically different from observations without missing values. If you believe that missing values are not
missing completely at random, then you can specify the NOMCAR option to let variance estimation include
these observations with missing values in the analysis variables.

Whether or not you specify the NOMCAR option, PROC SURVEYMEANS always excludes observations
that have missing or invalid values for the WEIGHT, STRATA, and CLUSTER variables unless you specify
the MISSING option. Similarly, the procedure always excludes observations that have missing or invalid
values for DOMAIN variables in domain analysis unless you specify the MISSING option.

When you specify the NOMCAR option, the procedure treats observations with and without missing values
for analysis variables as two different domains, and it performs a domain analysis in the domain of nonmissing
observations.

The procedure performs univariate analysis and analyzes each VAR variable separately. Thus, the number of
missing observations might be different for different variables. You can specify the keyword NMISS in the
PROC SURVEYMEANS statement to display the number of missing values for each analysis variable in the
“Statistics” table.

When you specify a RATIO statement, the procedure excludes any observation that has a missing value for a
continuous numerator or denominator variable. The procedure also excludes an observation with a missing
value for a categorical numerator or denominator variable unless you specify the MISSING option.

If you use a REPWEIGHTS statement, all REPWEIGHTS variables must contain nonmissing values.
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Survey Data Analysis

Speci�cation of Population Totals and Sampling Rates

To include a �nite population correction (fpc) in Taylor series variance estimation, you can input either the
sampling rate or the population total by using the RATE= or TOTAL= option in the PROC SURVEYMEANS
statement. (You cannot specify both of these options in the same PROC SURVEYMEANS statement.) The
RATE= and TOTAL= options apply only to Taylor series variance estimation. The procedure does not use a
�nite population correction for BRR or jackknife variance estimation.

If you do not specify the RATE= or TOTAL= option, the Taylor series variance estimation does not include a
�nite population correction. For fairly small sampling fractions, it is appropriate to ignore this correction.
For more information, see Cochran (1977); Kish (1965).

If your design has multiple stages of selection and you are specifying the RATE= option, you should input
the �rst-stage sampling rate, which is the ratio of the number of PSUs in the sample to the total number of
PSUs in the study population. If you are specifying the TOTAL= option for a multistage design, you should
input the total number of PSUs in the study population. See the section “Primary Sampling Units (PSUs)” on
page 9273 for more details.

For a nonstrati�ed sample design, or for a strati�ed sample design with the same sampling rate or the same
population total in all strata, you can use the RATE=value or TOTAL=value option. If your sample design is
strati�ed with different sampling rates or population totals in different strata, use the RATE=SAS-data-set or
TOTAL=SAS-data-set option to name a SAS data set that contains the stratum sampling rates or totals. This
data set is called asecondary data set, as opposed to theprimary data setthat you specify with the DATA=
option.

The secondary data set must contain all the strati�cation variables listed in the STRATA statement and all
the variables in the BY statement. If there are formats associated with the STRATA variables and the BY
variables, then the formats must be consistent in the primary and the secondary data sets. If you specify the
TOTAL=SAS-data-set option, the secondary data set must have a variable named_TOTAL_ that contains the
stratum population totals. Or if you specify the RATE=SAS-data-set option, the secondary data set must
have a variable named_RATE_ that contains the stratum sampling rates. If the secondary data set contains
more than one observation for any one stratum, then the procedure uses the �rst value of_TOTAL_ or _RATE_
for that stratum and ignores the rest.

Thevalue in the RATE= option or the values of_RATE_ in the secondary data set must be nonnegative
numbers. You can specifyvalue as a number between 0 and 1. Or you can specifyvalue in percentage form
as a number between 1 and 100, and PROC SURVEYMEANS converts that number to a proportion. The
procedure treats the value 1 as 100% instead of 1%.

If you specify the TOTAL=value option,value must not be less than the sample size. If you provide stratum
population totals in a secondary data set, these values must not be less than the corresponding stratum sample
sizes.

Primary Sampling Units (PSUs)

When you have clusters, or primary sampling units (PSUs), in your sample design, the procedure estimates
variance from the variation among PSUs when the Taylor series variance method is used. See the section
“Variance and Standard Error of the Mean” on page 9276 and the section “Variance and Standard Deviation
of the Total” on page 9280 for more information.
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BRR or jackknife variance estimation methods draw multiple replicates (or subsamples) from the full sample
by following a speci�c resampling scheme. These subsamples are constructed by deleting PSUs from the full
sample.

If you use a REPWEIGHTS statement to provide replicate weights for BRR or jackknife variance estimation,
you do not need to specify a CLUSTER statement. Otherwise, you should specify a CLUSTER statement
whenever your design includes clustering at the �rst stage of sampling. If you do not specify a CLUSTER
statement, then PROC SURVEYMEANS treats each observation as a PSU.

Domain Analysis

It is common practice to compute statistics for domains (subpopulations), in addition to computing statistics
for the entire study population. Analysis for domains that uses the entire sample is calleddomain analysis
(also called subgroup analysis, subpopulation analysis, or subdomain analysis). The formation of these
subpopulations of interest might be unrelated to the sample design. Therefore, the sample sizes for the
subpopulations might actually be random variables.

Use a DOMAIN statement to incorporate this variability into the variance estimation. Note that using a BY
statement provides completely separate analyses of the BY groups. It does not provide a statistically valid
subpopulation or domain analysis, where the total number of units in the subpopulation is not known with
certainty.

For more detailed information about domain analysis, see Kish (1965).

Statistical Computations

The SURVEYMEANS procedure uses the Taylor series (linearization) method or replication (resampling)
methods to estimate sampling errors of estimators based on complex sample designs. For more information,
see Fuller (2009); Wolter (2007); Lohr (2010); Kalton (1983); Hidiroglou, Fuller, and Hickman (1980);
Fuller et al. (1989); Lee, Forthofer, and Lorimor (1989); Cochran (1977); Kish (1965); Hansen, Hurwitz,
and Madow (1953); Rust (1985); Dippo, Fay, and Morganstein (1984); Rao and Shao (1999); Rao, Wu, and
Yue (1992); Rao and Shao (1996). You can use the VARMETHOD= option to specify a variance estimation
method to use. By default, the Taylor series method is used.

The Taylor series method obtains a linear approximation for the estimator and then uses the variance estimate
for this approximation to estimate the variance of the estimate itself (Woodruff 1971; Fuller 1975). When
there are clusters, or PSUs, in the sample design, the procedure estimates variance from the variation among
PSUs. When the design is strati�ed, the procedure pools stratum variance estimates to compute the overall
variance estimate. Fort tests of the estimates, the degrees of freedom equal the number of clusters minus the
number of strata in the sample design.

For a multistage sample design, the Taylor series estimation depends only on the �rst stage of the sample
design. Therefore, the required input includes only �rst-stage cluster (PSU) and �rst-stage stratum identi�ca-
tion. You do not need to input design information about any additional stages of sampling. This variance
estimation method assumes that the �rst-stage sampling fraction is small, or that the �rst-stage sample is
drawn with replacement, as it often is in practice.

Quite often in complex surveys, respondents have unequal weights, which re�ect unequal selection probabili-
ties and adjustments for nonresponse. In such surveys, the appropriate sampling weights must be used to
obtain valid estimates for the study population.
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However, replication methods have recently gained popularity for estimating variances in complex survey data
analysis. One reason for this popularity is the relative simplicity of replication-based estimates, especially for
nonlinear estimators; another is that modern computational capacity has made replication methods feasible
for practical survey analysis.

Replication methods draw multiple replicates (also called subsamples) from a full sample according to
a speci�c resampling scheme. The most commonly used resampling schemes are thebalanced repeated
replication(BRR) method and thejackknifemethod. For each replicate, the original weights are modi�ed for
the PSUs in the replicates to create replicate weights. The population parameters of interest are estimated by
using the replicate weights for each replicate. Then the variances of parameters of interest are estimated by
the variability among the estimates derived from these replicates. You can use a REPWEIGHTS statement to
provide your own replicate weights for variance estimation. For more information about using replication
methods to analyze sample survey data, see the section “Replication Methods for Variance Estimation” on
page 9301.

De�nitions and Notation

For a strati�ed clustered sample design, together with the sampling weights, the sample can be represented
by ann � .P C 1/ matrix

.w; Y/ D
�
whij ; yhij

�

D
�
whij ; y .1/

hij ; y .2/
hij ; : : : ; y .P /

hij

�

where

� h D 1; 2; : : : ; H is the stratum index

� i D 1; 2; : : : ; nh is the cluster index within stratumh

� j D 1; 2; : : : ; mhi is the unit index within clusteri of stratumh

� p D 1; 2; : : : ; P is the analysis variable number, with a total ofP variables

� n D
P H

hD 1
P nh

i D 1 mhi is the total number of observations in the sample

� whij denotes the sampling weight for unitj in clusteri of stratumh

� yhij D
�
y .1/

hij ; y .2/
hij ; : : : ; y .P /

hij

�
are the observed values of the analysis variables for unitj in clusteri

of stratumh, including both the values of numerical variables and the values of indicator variables for
levels of categorical variables.

For a categorical variableC, let l denote the number of levels ofC, and denote the level values asc1; c2; : : : ; cl .
Let y .q/ .q 2 f 1; 2; : : : ; Pg/ be an indicator variable for the categoryC D ck .k D 1; 2; : : : ; l / with the
observed value in unitj in clusteri of stratumh:

y .q/
hij D I f C D ck g.h; i; j / D

�
1 if Chij D ck
0 otherwise

Note that the indicator variabley .q/
hij is set to missing whenChij is missing. Therefore, the total number

of analysis variables,P, is the total number of numerical variables plus the total number of levels of all
categorical variables.
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The sampling ratef h for stratumh, which is used in Taylor series variance estimation, is the fraction of �rst-
stage units (PSUs) selected for the sample. You can use the TOTAL= or RATE= option to input population
totals or sampling rates. See the section “Speci�cation of Population Totals and Sampling Rates” on page 9273
for details. If you input stratum totals, PROC SURVEYMEANS computesf h as the ratio of the stratum
sample size to the stratum total. If you input stratum sampling rates, PROC SURVEYMEANS uses these
values directly forf h . If you do not specify the TOTAL= or RATE= option, then the procedure assumes that
the stratum sampling ratesf h are negligible, and a �nite population correction is not used when computing
variances. Replication methods speci�ed by the VARMETHOD=BOOTSTRAP, VARMETHOD=BRR, or
VARMETHOD=JACKKNIFE option do not use this �nite population correctionf h .

Mean

When you specify the keyword MEAN, the procedure computes the estimate of the mean (mean per element)
from the survey data. Also, the procedure computes the mean by default if you do not specify anystatistic-
keywords in the PROC SURVEYMEANS statement.

PROC SURVEYMEANS computes the estimate of the mean as

ONY D

0

@
HX

hD 1

nhX

i D 1

mhiX

j D 1

whij yhij

1

A = w���

where

w��� D
HX

hD 1

nhX

i D 1

mhiX

j D 1

whij

is the sum of the weights over all observations in the sample.

Variance and Standard Error of the Mean

When you specify the keyword STDERR, the procedure computes the standard error of the mean. Also, the
procedure computes the standard error by default if you specify the keyword MEAN, or if you do not specify
anystatistic-keywords in the PROC SURVEYMEANS statement. The keyword VAR requests the variance of
the mean.

Taylor Series Method
When you use VARMETHOD=TAYLOR, or by default if you do not specify the VARMETHOD= option,

PROC SURVEYMEANS uses the Taylor series method to estimate the variance of the meanONY. The
procedure computes the estimated variance as

OV . ONY / D
HX

hD 1

OVh . ONY /
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where, ifnh > 1, then

OVh . ONY / D
nh .1 � f h /

nh � 1

nhX

i D 1

.ehi � � Neh��/
2

ehi � D

0

@
mhiX

j D 1

whij .y hij � ONY /

1

A = w���

Neh�� D

 nhX

i D 1

ehi �

!

= nh

and if nh D 1, then

OVh . ONY / D
�

missing ifnh0 D 1 for h0 D 1; 2; : : : ; H
0 if nh0 > 1 for some1 � h0 � H

Replication Methods
When you specify the VARMETHOD=BOOTSTRAP, VARMETHOD=BRR, or VARMETHOD=JACKKNIFE

option, the procedure computes the varianceOV . ONY / with replication methods by using the variability among
replicate estimates to estimate the overall variance. See the section “Replication Methods for Variance
Estimation” on page 9301 for more details.

Standard Error
The standard error of the mean is the square root of the estimated variance.

StdErr. ONY / D
q

OV . ONY /

t Test for the Mean

If you specify the keyword T, PROC SURVEYMEANS computes thet-value for testing that the population
mean equals zero,H 0 WNY D 0. The test statistic equals

t . ONY / D ONY =StdErr. ONY /

The two-sidedp-value for this test is

Prob. jT j > jt . ONY /j /

whereT is a random variable with thet distribution withdf degrees of freedom.

Degrees of Freedom

PROC SURVEYMEANS computes degrees of freedomdf to obtain the100.1� �/ % con�dence limits for
means, proportions, totals, ratios, and other statistics. The degrees of freedom computation depends on the
variance estimation method that you request. Missing values can affect the degrees of freedom computation.
See the section “Missing Values” on page 9272 for details.
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Taylor Series Variance Estimation
For the Taylor series method, PROC SURVEYMEANS calculates the degrees of freedom for thet test as the
number of clusters minus the number of strata. If there are no clusters, then the degrees of freedom equal the
number of observations minus the number of strata. If the design is not strati�ed, then the degrees of freedom
equal the number of PSUs minus one.

If all observations in a stratum are excluded from the analysis due to missing values, then that stratum is
called anempty stratum. Empty strata are not counted in the total number of strata for the table. Similarly,
empty clusters and missing observations are not included in the total counts of cluster and observations that
are used to compute the degrees of freedom for the analysis.

If you specify the MISSING option, missing values are treated as valid nonmissing levels for a categorical
variable and are included in computing degrees of freedom. If you specify the NOMCAR option for Taylor
series variance estimation, observations with missing values for an analysis variable are included in computing
degrees of freedom.

Replicate-Based Variance Estimation
When there is a REPWEIGHTS statement, the degrees of freedom equal the number of REPWEIGHTS
variables, unless you specify an alternative in the DF= option in a REPWEIGHTS statement.

For BRR or jackknife variance estimation without a REPWEIGHT statement, PROC SURVEYMEANS
computes the degrees of freedom by using all valid observations in the input data set by default. A valid
observation is an observation that has a positive value of the variable that you specify in a WEIGHT statement.
A valid observation also must have nonmissing values for the variables that are speci�ed in STRATA,
CLUSTER, and POSTSTRATA statements unless you specify the MISSING option. For more information
about valid observations, see the section “Data and Sample Design Summary” on page 9310.

For BRR variance estimation (including Fay's method) without a REPWEIGHTS statement, PROC
SURVEYMEANS calculates the degrees of freedom as the number of strata. PROC SURVEYMEANS bases
the number of strata on all valid observations in the data set, unless you specify the DFADJmethod-option
for VARMETHOD=BRR. When you specify the DFADJ option, the procedure computes the degrees of
freedom as the number of nonmissing strata for an analysis variable. This excludes any empty strata that
occur when observations with missing values of that analysis variable are removed.

For jackknife variance estimation without a REPWEIGHTS statement, PROC SURVEYMEANS calculates
the degrees of freedom as the number of clusters (or number of observations if there are no clusters) minus the
number of strata (or one if there are no strata). For jackknife variance estimation, PROC SURVEYMEANS
bases the number of strata and clusters on all valid observations in the data set, unless you specify the DFADJ
method-option for VARMETHOD=JACKKNIFE. When you specify the DFADJ option, the procedure
computes the degrees of freedom from the number of nonmissing strata and clusters for an analysis variable.
This excludes any empty strata or clusters that occur when observations with missing values of an analysis
variable are removed.

The procedure displays the degrees of freedom for thet test if you specify the keyword DF in the PROC
SURVEYMEANS statement.

Con�dence Limits for the Mean

If you specify the keyword CLM, the procedure computes two-sided con�dence limits for the mean. Also,
the procedure includes the con�dence limits by default if you do not specify anystatistic-keywords in the
PROC SURVEYMEANS statement.
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The con�dence coef�cient is determined by the value of the ALPHA= option, which by default equals 0.05
and produces 95% con�dence limits. The con�dence limits are computed as

ONY � StdErr. ONY / tdf ; �=2

where ONY is the estimate of the mean,StdErr. ONY / is the standard error of the mean, andtdf ; �=2 is the
100.1� �=2/ th percentile of thet distribution withdf calculated as in the section “t Test for the Mean” on
page 9277.

If you specify the keyword UCLM, the procedure computes the one-sided upper100.1� �/ % con�dence
limit for the mean:

ONY C StdErr. ONY / tdf ; �

If you specify the keyword LCLM, the procedure computes the one-sided lower100.1� �/ % con�dence
limit for the mean:

ONY � StdErr. ONY / tdf ; �

Coef�cient of Variation

If you specify the keyword CV, PROC SURVEYMEANS computes the coef�cient of variation, which is the
ratio of the standard error of the mean to the estimated mean:

cv. NY / D StdErr. ONY / = ONY

If you specify the keyword CVSUM, PROC SURVEYMEANS computes the coef�cient of variation for the
estimated total, which is the ratio of the standard deviation of the sum to the estimated total:

cv.Y / D Std. OY / = OY

Proportions

If you specify the keyword MEAN for a categorical variable, PROC SURVEYMEANS estimates the
proportion, or relative frequency, for each level of the categorical variable. If you do not specify anystatistic-
keywords in the PROC SURVEYMEANS statement, the procedure estimates the proportions for levels of the
categorical variables, together with their standard errors and con�dence limits.

The procedure estimates the proportion in levelck for variableC as

Op D

P H
hD 1

P nh
i D 1

P mhi
j D 1 whij y .q/

hij
P H

hD 1
P nh

i D 1

P mhi
j D 1 whij

wherey .q/
hij is the value of the indicator function for levelC D ck , de�ned in the section “De�nitions and

Notation” on page 9275, andy .q/
hij equals 1 if the observed value of variableC equalsck , andy .q/

hij equals 0
otherwise. Since the proportion estimator is actually an estimator of the mean for an indicator variable, the
procedure computes its variance and standard error according to the method outlined in the section “Variance
and Standard Error of the Mean” on page 9276. Similarly, the procedure computes con�dence limits for
proportions as in the section “Con�dence Limits for the Mean” on page 9278.
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Total

If you specify the keyword SUM, the procedure computes the estimate of the population total from the survey
data. The estimate of the total is the weighted sum over the sample:

OY D
HX

hD 1

nhX

i D 1

mhiX

j D 1

whij yhij

For a categorical variable level,OY estimates its total frequency in the population.

Variance and Standard Deviation of the Total

When you specify the keyword STD or the keyword SUM, the procedure estimates the standard deviation of
the total. The keyword VARSUM requests the variance of the total.

Taylor Series Method
When you use VARMETHOD=TAYLOR, or by default, PROC SURVEYMEANS uses the Taylor series
method to estimate the variance of the total as

OV . OY / D
HX

hD 1

OVh . OY /

where, ifnh > 1, then

OVh . OY / D
nh .1 � f h /

nh � 1

nhX

i D 1

.y hi � � Nyh��/
2

yhi � D
mhiX

j D 1

whij yhij

Nyh�� D

 nhX

i D 1

yhi �

!

= nh

and if nh D 1, then

OVh . OY / D
�

missing ifnh0 D 1 for h0 D 1; 2; : : : ; H
0 if nh0 > 1 for some1 � h0 � H

Replication Methods
When you specify the VARMETHOD=BOOTSTRAP, VARMETHOD=BRR, or VARMETHOD=JACKKNIFE
option, the procedure computes the varianceOV . OY / by using replication methods and measuring the variability
among the estimates derived from these replicates. For more information, see the section “Replication
Methods for Variance Estimation” on page 9301.

Standard Deviation
The standard deviation of the total equals

Std. OY / D
q

OV . OY /
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Con�dence Limits for the Total

If you specify the keyword CLSUM, the procedure computes con�dence limits for the total. The con�dence
coef�cient is determined by the value of the ALPHA= option, which by default equals 0.05 and produces
95% con�dence limits. The con�dence limits are computed as

OY � Std. OY / tdf ; �=2

where OY is the estimate of the total,Std. OY / is the estimated standard deviation, andtdf ; �=2 is the100.1�
�=2/ th percentile of thet distribution withdf calculated as described in the section “t Test for the Mean” on
page 9277.

If you specify the keyword UCLSUM, the procedure computes the one-sided upper100.1� �/ % con�dence
limit for the sum:

OY C Std. OY / tdf ; �

If you specify the keyword LCLSUM, the procedure computes the one-sided lower100.1� �/ % con�dence
limit for the sum:

OY � Std. OY / tdf ; �

Ratio

When you use a RATIO statement, the procedure produces statistics requested by thestatistic-keywords in
the PROC SURVEYMEANS statement.

Suppose that you want to calculate the ratio of variableY to variableX. Let xhij be the value of variableX
for thejth member in clusteri in thehth stratum.

The ratio ofY to X is

OR D

P H
hD 1

P nh
i D 1

P mhi
j D 1 whij yhij

P H
hD 1

P nh
i D 1

P mhi
j D 1 whij xhij

PROC SURVEYMEANS uses the Taylor series method to estimate the variance of the ratioOR as

OV . OR/ D
HX

hD 1

OVh . OR/

where, ifnh > 1, then

OVh . OR/ D
nh .1 � f h /

nh � 1

nhX

i D 1

.ghi � � Ngh��/
2

ghi � D

P mhi
j D 1 whij .y hij � xhij OR/

P H
hD 1

P nh
i D 1

P mhi
j D 1 whij xhij

Ngh�� D

 nhX

i D 1

ghi �

!

= nh
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and if nh D 1, then

OVh . OR/ D
�

missing ifnh0 D 1 for h0 D 1; 2; : : : ; H
0 if nh0 > 1 for some1 � h0 � H

The standard error of the ratio is the square root of the estimated variance:

StdErr. OR/ D
q

OV . OR/

When the denominator for a ratio is zero, then the value of the ratio is displayed as `–Infty', `Infty', or
a missing value, depending on whether the numerator is negative, positive, or zero, respectively; and the
corresponding internal value is the special missing value `.M', the special missing value `.I', or the usual
missing value, respectively.

Domain Statistics

When you use a DOMAIN statement to request a domain analysis, the procedure computes the requested
statistics for each domain level.

For a domainD, let I D be the corresponding indicator variable:

I D .h; i; j / D
�

1 if observation.h; i; j / belongs toD
0 otherwise

Let

zhij D yhij I D .h; i; j / D
�

yhij if observation.h; i; j / belongs toD
0 otherwise

Let

vhij D whij I D .h; i; j / D
�

whij if observation.h; i; j / belongs toD
0 otherwise

The requested statistics for variabley in domainD are computed by using the new weightsv.

Note thatzhij is set to missing ifyhij represents a level of a categorical variable andyhij is missing.

Domain Mean
The estimated mean ofY in the domainD is

ONYD D
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where
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When you use the Taylor series method, the variance ofONYD is estimated by

OV . ONYD / D
HX

hD 1

OVh . ONYD /
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where, ifnh > 1, then

OVh . ONYD / D
nh .1 � f h /
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and if nh D 1, then

OVh . ONYD / D
�

missing ifnh0 D 1 for h0 D 1; 2; : : : ; H
0 if nh0 > 1 for some1 � h0 � H

If you use replication methods to estimate the variance (by specifying the VARMETHOD=BOOTSTRAP,
VARMETHOD=BRR, or VARMETHOD=JACKKNIFE option), PROC SURVEYMEANS estimates the

variance ofONYD by using the variability among replicate estimates to estimate the overall variance. For more
information, see the section “Replication Methods for Variance Estimation” on page 9301.

Difference of Domain Means
If you specify the DIFFMEANS option in a DOMAIN statement, PROC SURVEYMEANS compares the
means of a continuous analysis variable at different domain levels.

Let D be a domain de�nition that is speci�ed in a DOMAIN statement. LetD 1; D 2; : : : ; D r be ther levels
of D, and let the corresponding indicator variables be

I D k .h; i; j / D
�

1 if observation.h; i; j / belongs toD k
0 otherwise

for k D 1; : : : ; r:

For variableY, the difference between the means for domain levelsD k1 andD k2 (1 � k1 ¤ k2 � r ) can be
expressed as

•.Y; D; k1; k2/ D ONYD k1 � ONYD k1

The estimated variance for this difference is

OV .•.Y; D; k1; k2// D OV . ONYD k1 / C OV . ONYD k2 / � 2 OCov. ONYD k1 ; ONYD k2 /

where the estimated variancesOV . ONYD k1 / and OV . ONYD k2 / for means at corresponding domain levels (in addition
to the covariance between these two domain means) are described as in the section “Domain Mean” on
page 9282.

For variableY, PROC SURVEYMEANS computes thet statistics to test the signi�cance of the difference of
the domain means between two levelsD k1 andD k2 as the following ratio withdf degrees of freedom:

•.Y; D; k1; k2/
q

OV .•.Y; D; k1; k2//
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For more information aboutdf, see the section “Degrees of Freedom” on page 9277. For more information
about computing the these domain means and the variance and covariance of domain means with poststrati�-
cation, see the section “Variance of the Domain Mean and Sum” on page 9297. The correspondingt statistics
are then computed accordingly.

Domain Total
The estimated total in domainD is
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nhX
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mhiX
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vhij yhij

and its estimated variance is
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where, ifnh > 1, then
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and if nh D 1, then
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0 if nh0 > 1 for some1 � h0 � H

Domain Ratio
The estimated ratio ofY to X in domainD is
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and its estimated variance is
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