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How to analyze national survey data: using the svy commands

Most common statistical analyses assume that the data being analyzed constitute a simple random sample (SRS), in which everyone in the population of interest has exactly the same probability of being chosen during sample selection.  This assumption is often ignored.

National surveys, however, take great care to sample our national population systematically so that estimates derived from the survey are representative of the US population.  They typically use a multi-stage clustered sampling design (e.g., sample regions first, then doctor’s offices within region, then patient visits within that office, etc) to achieve this in a relatively efficient way, and often “oversample” some subsets of population (racial/ethnic minority groups) to improve the precision of estimates in those groups.  As you might guess, this leads to gross violations of the SRS assumption.  Ignoring this complex survey design will lead to mistakes in generalizing results to the US population and in overly optimistic precision (clustered sampling leads to non-independent observations and wider true confidence intervals than you would achieve with the sample of the same size collected by SRS).

Stata provides some slick tools for analysis of complex survey data.  This handout is designed to introduce you to using those tools for analyzing national survey data, and along the way provides a brief overview of some of the general concepts related to conducting and analyzing complex surveys.

Overview:
Stata uses a 2-step process for analyzing survey data.  First, you have to “declare” your data to be complex survey data using the svyset command, which points Stata to the variables it needs to know about.  Second, you use the svy: prefix in front of a command to tell Stata to use those complex survey variables to adjust the estimates appropriately.  Many commands are supported for use with the svy: prefix. 
Step 1: Declare your data to be complex survey data

In this stage, you will use svyset to point Stata to any variables that elucidate the design and that will be used for adjusting the estimates.  Here’s the basic syntax for a one-stage survey design:

svyset  psuvar  [pweight=pweightvar], strata(stratavar)

Here’s what some of these terms mean:

Primary Sampling Unit or PSU:  This is the first unit, or cluster, that is sampled in the design.

Sampling weight or probability weight (pweight): This is the inverse of the probability of an observation being sampled (in other words, the number of observations in the population represented by each observation in the sample).   For example, if a black male from Chicago was very unlikely to sampled because of the complex sampling scheme, but nonetheless WAS sampled, then that observation needs to be “up-weighted” (counted more heavily in estimates than other observations) so inferences can be made correctly to the population.  How weights are calculated is complex…but not your problem at the moment.  You just need to know how to USE them with Stata.
Strata:  Stratification (dividing the population into two or more subpopulations before sampling) is used to control the sample size within each strata and thus the precision of estimates within each strata.  Stratification is often used for demographic variables such as gender, race or SES.
Note: Many parts of this command are optional; e.g., if your survey only uses cluster sampling, then you do not need to include the pweight and strata subcommands.  Also, note that the brackets are actually TYPED around the pweight variable, and are merely indicating an optional component of the command in other cases!
Here’s an example that should help to clarify.  We’ll use an NHANES2 dataset that can be accessed on any internet-connected computer using Stata directly with the webuse command, as below, so you can do this yourself:

. webuse nhanes2, clear
. svyset psu [pweight=finalwgt], strata(strata)
      pweight: finalwgt
          VCE: linearized
  Single unit: missing
     Strata 1: strata

         SU 1: psu

        FPC 1: <zero>

In NHANES2, the primary sampling unit is indicated by a variable called psu; the probability weight is indicated by finalwgt; and the strata is indicated by a variable called strata.  Now we can use the svydescribe command to describe the complex survey:

. svydescribe
Survey: Describing stage 1 sampling units
      pweight: finalwgt
          VCE: linearized
  Single unit: missing
     Strata 1: strata
         SU 1: psu

        FPC 1: <zero>
                                      #Obs per Unit
                              ----------------------------
Stratum    #Units     #Obs      min       mean      max   
--------  --------  --------  --------  --------  --------
       1         2       380       165     190.0       215
       2         2       185        67      92.5       118
       3         2       348       149     174.0       199
       4         2       460       229     230.0       231
……………………………………[I cut out the middle of the table]

   
      31         2       308       143     154.0       165
      32         2       450       211     225.0       239
--------  --------  --------  --------  --------  --------
      31        62     10351        67     167.0       288
You can see that within each of the 32 strata, only 2 PSU’s (“units”) were sampled. Within those units, an average of 167 individuals were sampled.  (Note: I cut out the middle of the output for strata 5-30 for space).

Most or all national surveys provide the actual svyset command on their website or at least point you to the survey design variables.  They also often include other features such as replicate weights, FPC specification, or multistage sampling.  These advanced features are beyond the scope of this handout to describe; but generally speaking, it is safe to use the svyset command as recommended on the national survey website to declare your survey data.

If you’ve conducted your own complex survey and you want to try constructing the appropriate svyset command yourself, you might be able to do so using the dialog box for svyset by opening it using the drop-down menus.  Choose the Survey data analysis submenu under Statistics menu. Select Setup & utilities, then Declare survey design for dataset.   Do this at your own risk!  And get the help of a statistician if you’re serious.
Step 2: Using the svy: prefix in front of Stata commands

After declaring your survey design with svyset, you use the svy: prefix in front of your Stata analysis commands.  Not all Stata commands are supported, but many are. For a complete list of estimation commands supported for use with the svy: prefix, consult Stata’s Help function. Each of these svy estimation commands produces estimates that are corrected for the complex design of the survey data that you are analyzing.

Here’s an example.

. svy: logistic heartatk bmi

(running logistic on estimation sample)

Survey: Logistic regression

Number of strata   =        31                 Number of obs      =      10349

Number of PSUs     =        62                 Population size    =  117131111

                                               Design df          =         31

                                               F(   1,     31)    =      21.44

                                               Prob > F           =     0.0001

------------------------------------------------------------------------------

             |             Linearized

    heartatk | Odds Ratio   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

         bmi |   1.052353   .0115988     4.63   0.000     1.028961    1.076277

       _cons |   .0081819   .0025352   -15.51   0.000     .0043491    .0153924

------------------------------------------------------------------------------

The output often looks different with the svy: version of a command.  For example, note the “Linearized Std. Err” – you won’t see this when you use logistic without the svy: prefix.

Here is a partial list of useful Stata commands supported by the svy: prefix.

Descriptive Statistics (Means, Proportions, Ratios and Totals):

svy: mean

            Estimate population means

svy: proportion
Estimate population proportions

svy: ratio

Estimate population ratios

svy: total

Estimate population totals

svy: tabulate

One- and Two-way contingency tables

svy: regress

Estimate linear regression models

svy: logistic

Estimate logistic regression models, reporting odds

etc.

Analyzing a subset of your data: the subpop option
When you are analyzing SRS data, you can simply drop some of the observations or use an if clause to run a command on only a subset of the data.  With complex survey data analysis, however, you have to be much more careful.  The subpop option within the svy: prefix is the way to do this.  For example, if you wanted to examine serum zinc levels in females only, you could use the following command:

svy, subpop(female): mean zinc
We can also use the over option to get estimates for all categories of a variable for the following commands: mean,  proportion,  ratio and total.  The following command produces the mean of serum zinc (in mcg/dL) for females and males (where 1=female and 0=male).

svy: mean zinc, over(female) 

The subpop option can be combined with the over option.  In the example below, we analyze only white females, and the mean of serum zinc (in mcg/dL) is given for each regional area.

svy, subpop (female if race==1): mean zinc, over(region) 

Here’s what the output of that command would look like:

. svy, subpop (female if race==1 ): mean zinc, over(region)

(running mean on estimation sample)

Survey: Mean estimation

Number of strata =      31       Number of obs    =       9869

Number of PSUs   =      62       Population size  =  111771643

                                 Subpop. no. obs  =       4271

                                 Subpop. size     =   48108879

                                 Design df        =         31

           NE: region = NE

           MW: region = MW

            S: region = S

            W: region = W

--------------------------------------------------------------

             |             Linearized

        Over |       Mean   Std. Err.     [95% Conf. Interval]

-------------+------------------------------------------------

zinc         |

          NE |   83.86878   .5339709      82.77974    84.95782

          MW |    83.6238   .7130748      82.16947    85.07813

           S |   83.48271   .5950523      82.26909    84.69633

           W |   85.33243   1.483498      82.30681    88.35804

--------------------------------------------------------------
Here are some references we used to create this handout, and that you might find useful:
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From http://www.ats.ucla.edu/stat/stata/seminars/applied_svy_stata11/default.htm (accessed August 17, 2012).

2. Isabel Canette. Analysis of Complex Survey Data in Stata. 2010 Mexican Stata Users Group meeting.

From http://www.stata.com/meeting/mexico10/mex10sug_canette.pdf (accessed August 17, 2012).

3. Complex Survey Design Using Stata. 2010 Stanford University Social Science Data and Software.

From http://www.stanford.edu/group/ssds/cgi-bin/drupal/files/Guides/ComplexSurveyDesignUsingStata_0.pdf (accessed August 17, 2012).
4. Wikipedia. The free encyclopedia. From http://en.wikipedia.org/wiki/Cluster_sampling (accessed August 29, 2012).
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