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This article covers:

· introducing cluster sampling and other typical features of complex samples

· using Stata software to calculate survey results adjusted for the effects of complex sample designs

· constructing a composite variable

· examining a formula for the intraclass correlation

· comparing categories in cluster samples 

· using dummy variables in regression for cluster samples.

Basic sampling theory

The most common aim for a survey is to obtain estimated values for a target population based on results obtained from a sample of cases drawn from that target population. For any survey intended to produce population estimates from the sample data, the focus of the design should be on the magnitude of the standard errors of sampling rather than on an arbitrary percentage of the target population.

If probability sampling has been employed, the estimated mean values for the population are based on three characteristics of the sample: the sample mean, the sample standard deviation, and the sample size:

   estimated population mean = sample mean ( z * se(mean)

where

   z = the ordinate of the normal distribution curve

   se(mean) = the standard error of sampling for a mean  = s / (n

Selecting z = 1.96 provides confidence intervals at the 95% probability level.

Complex samples

However, most research in the social and health sciences uses more complex samples. Inaccurate estimates will be obtained if statistics appropriate to simple random samples are applied without adjustment to complex samples.

The three most common features of complex samples are that:

· they are stratified;

· the achieved sampling fractions are different across strata;

· they use two-stage (clustered) designs.

In order to discuss these features we will consider a typical survey to obtain prevalence estimates from secondary school students.

Stratification.

Stratification is mainly used in survey research in order to increase precision by eliminating the variance between strata. In addition, strata may be formed in order to employ different sampling methods within strata, or because the sub-populations defined by the strata are of interest for separate study. A typical variable used to stratify populations for school surveys in Australia would be the sector: government, catholic and independent schools.

Stratification does not imply any departure from probability sampling. It merely requires that, before any selection takes place, the target population should be divided into a number of mutually exclusive groups called strata. Each member of the target population must be represented in one, and only one, stratum. No stratum should be established unless it is possible to make good estimates of the size of the target population for that stratum. Following this division into strata, a random sample is selected within each stratum.

Stratification does not necessarily require that the same sampling fraction should be used within each stratum. For a proportionate stratified sample the sampling fraction is uniform across strata. If the sampling fractions vary across strata, then the obtained sample is a disproportionate stratified sample. This may be incorporated into a sample design; for example, students from independent schools may be over-sampled to facilitate later analysis of this stratum.

Adjusting for different achieved sample fractions across strata: weights

For most surveys, the proportions of cases in the achieved samples across the different strata are different from the proportions of cases in the target populations across the strata. This may occur due to different response rates across strata, or because the sample design involved different sampling fractions across strata. To adjust this situation, the analysis is based on weights calculated as the inverse of the sampling fraction:

   wh = Nh/nh
where

   wh = the weight for the stratum

   nh = the size of the achieved sample for the stratum

   Nh = the size of the target population for the stratum

Clustering: two-stage designs

For a typical two-stage survey of students, schools (primary sampling units) are selected at the first stage with a probability proportional to the size of the target population in each school. At the second stage of sampling, a fixed-size random cluster of students (secondary sampling units) is selected at random from each of the schools. 

This sample is less efficient than a simple random sample (srs) of the same size. The efficiency of a complex sample is measured by the design effect (deff), which compares the variance errors of sampling for a complex sample and a simple random sample of the same size. The variance error of sampling is the square of the standard error of sampling.

   deff = (standard error of sampling for complex sample)2 / (standard error of sampling for srs)2 

The calculation of deff for the purpose of planning a sample requires knowledge of the extent to which clusters are likely to display homogeneity with respect to the variables being investigated, measured by the intraclass correlation (rho). It is also necessary to know the mean size of the clusters (b). For example, for a complex sample with an intraclass correlation of 0.10 and a mean cluster size of 20, the design effect is given by:

   deff = 1 + (rho) (b-1) = 1 + (0.10) (20-1) = 2.9

For clusters of approximately equal size, rho may be estimated by one-way analysis of variance using the cluster variable as the factor (based on Kish, 1965: pages 172-173 and StatCorp, 1997: reference G-O page 381):

   rho = (F - 1) / (F +b -1)

One way to estimate the standard error of sampling for a given cluster sample is to calculate the size of its simple equivalent sample (ses); that is, the size of a simple random sample that has the same standard error as the complex sample. The calculations for standard errors may then be based on the size of the simple equivalent sample.

   size of simple equivalent sample = size of complex sample / deff

For a complex sample with 50 schools (primary sampling units) and 20 students (secondary sampling units) per school, the size of simple equivalent sample is:

   nses = n / deff = 1000 / 2.9 = 345

Consider a survey variable with mean = 50 and standard deviation = 15. For a simple random sample of n=1000, the 95 per cent confidence intervals are given by:

   50 ( 1.96 se(mean) = 50 ( (1.96 * 15 /(1000) = 50 ( 0.47 = 49.07 to 50.93

For a simple equivalent sample of n=345 (corresponding to a complex sample of n = 1000 with a deff = 2.9), the 95 per cent confidence interval is given by:

   50 ( 1.96 se(mean) = 50 ( (1.96 * 15 /(345) = 50 ( 0.81 = 48.42 to 51.58

The following table shows the values for deff and the simple equivalent sample for a variety of sample designs. It shows clearly the importance of having sufficient schools (primary sampling units) at the first stage of sampling.


Schools
students
total
rho
deff
ses

1
50
20
1000
0.05
1.95
513

2
50
20
1000
0.10
2.90
345

3
50
20
1000
0.20
4.80
208

4
20
50
1000
0.05
3.45
290

5
20
50
1000
0.10
5.90
169

6
20
50
1000
0.20
10.80
93

Data and sample for the example

For this article we use a modified dataset from the Adolescent Health Survey conducted in Victoria in 1992 by the Centre for Adolescent Health. (Permission to use this modified dataset was given by Dr George Patton, Director of the Centre). Stata software was used for the calculations.

· The target population was all Year 9 students in secondary schools in Victoria.

· The sampling frame was stratified into government, catholic and independent schools.

· Schools were selected within strata with a probability proportional to the size of the target population (total enrolments Year 9). 

· Clusters of students were selected from these schools: one intact class selected at random from all Year 9 classes.

· The total achieved sample contained 887 Year 9 students (426 male and 461 female) from 45 schools: 26 government schools, 11 catholic schools and 8 independent schools.

· The data in this modified dataset are complete for all variables, with imputed values substituted for missing data.

· The survey data were saved in a Stata dataset healthx.dta.

Look at the dataset

We use the command describe for a first look at the dataset.

des

Contains data from healthx.dta

  obs:           887                          

 vars:            27                          7 Feb 1999 10:25

 size:        31,932 (96.4% of memory free)   (_dta has notes)

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

   1. stuid     long   %9.0g                * Student ID

   2. sector    byte   %1.0f       sector   * Sector

   3. metro     byte   %4.0g       metro      Metro/non-metro

   4. school    int    %8.0g                  School ID

   5. sex       byte   %4.0g       sex        Sex of student

   6. fthocc5   byte   %4.0g       occ      * Father's occupation 5

   7. mthocc5   byte   %4.0g       occ      * Mother's occupation 5

   8. fthed     byte   %4.0g       educ       Father's education

   9. mthed     byte   %4.0g       educ       Mother's education

  10. hb5       byte   %4.0g       hb5      * Home background 5

  11. xest01    byte   %4.0g       xest     * Esteem: Satisfied with myself

  12. xest02    byte   %4.0g       xest     * Esteem: I'm no good

  13. xest03    byte   %4.0g       xest     * Esteem: Have good qualities

  14. xest04    byte   %4.0g       xest     * Esteem: Mostly competent

  15. xest05    byte   %4.0g       xest     * Esteem: Not proud of myself

  16. xest06    byte   %4.0g       xest     * Esteem: Feel useless

  17. xest07    byte   %4.0g       xest     * Esteem: Person of worth

  18. xest08    byte   %4.0g       xest     * Esteem: Want more self respect

  19. xest09    byte   %4.0g       xest     * Esteem: Wish I had more self-re

  20. xest10    byte   %4.0g       xest     * Esteem: Am positive about mysel

  21. acad      byte   %4.0g       acad       Academic self rating

  22. sport01   byte   %4.0g       sport01    Sport: frequency

  23. sport02   byte   %4.0g       sport02    Sport: vigorous exercise times 

  24. sport03   byte   %4.0g       sport03    Sport: vigorous exercise hours 

  25. health    byte   %4.0g       health     General health

  26. bodht     int    %9.0g                  Body height

  27. bodwt     byte   %9.0g                  Body weight

                                              * indicated variables have notes

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

Sorted by:  sector

Then we can use the command codebook for a more detailed description.

codebook stuid sector metro

stuid -------------------------------------------------------------- Student ID

                  type:  numeric (long)

                 range:  [101001,309024]              units:  1

         unique values:  883                  coded missing:  0 / 887

                  mean:    182320

              std. dev:   73475.3

           percentiles:        10%       25%       50%       75%       90%

                           109003    118005    138017    211008    306001

sector ----------------------------------------------------------------- Sector

                  type:  numeric (byte)

                 label:  sector

                 range:  [1,3]                        units:  1

         unique values:  3                    coded missing:  0 / 887

            tabulation:  Freq.   Numeric  Label

                           448         1  Govt

                           257         2  Cath

                           182         3  Indep

metro --------------------------------------------------------- Metro/non-metro

                  type:  numeric (byte)

                 label:  metro

                 range:  [1,2]                        units:  1

         unique values:  2                    coded missing:  0 / 887

            tabulation:  Freq.   Numeric  Label

                           657         1  Metro

                           230         2  Non-met

Calculate a self-esteem score

We use a measure of students' self-esteem as the criterion variable for the examples. The data include responses on 10 items reflecting students' self-esteem (variables xest01 to xest10). From a factor analysis of the items we see that the ratio of first to second eigenvalues is 3.62 / 0.99 = 3.66. This high value indicates the presence of one dominant factor. The magnitude of the factor loadings for the items ranges from 0.45 to 0.72 indicating that all items were making a reasonable contribution to the factor. Five of the items had negative factor loadings, reflecting that they were worded in the negative sense.

factor xest01-xest10

 (obs=887)

(principal factors; 4 factors retained)

Factor  Eigenvalue  Difference  Proportion  Cumulative

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

     1    3.62136     2.62954      0.8900     0.8900

     2    0.99182     0.82562      0.2437     1.1337

     3    0.16620     0.06473      0.0408     1.1746

     4    0.10147     0.17684      0.0249     1.1995

     5   -0.07537     0.03379     -0.0185     1.1810

     6   -0.10916     0.00732     -0.0268     1.1541

     7   -0.11649     0.03142     -0.0286     1.1255

     8   -0.14791     0.02701     -0.0364     1.0892

     9   -0.17492     0.01299     -0.0430     1.0462

    10   -0.18791      .          -0.0462     1.0000

Factor Loadings

Variable    1        2        3       4    Uniqueness

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

xest01 |  0.54919  0.19124  0.17095  0.16170  0.60644

xest02 | -0.48587  0.44178 -0.12799  0.08893  0.54447

xest03 |  0.65408  0.36672 -0.02189 -0.07595  0.43145

xest04 |  0.56563  0.32189  0.06220 -0.13900  0.55326

xest05 | -0.60801  0.23394  0.20308  0.00965  0.53426

xest06 | -0.49376  0.42049 -0.16610  0.08932  0.54381

xest07 |  0.68919  0.31747 -0.00949 -0.03844  0.42266

xest08 | -0.50160  0.37649 -0.00020 -0.12185  0.59180

xest09 | -0.69456  0.15175  0.21562 -0.00306  0.44805

xest10 |  0.71654  0.15771  0.02892  0.13386  0.44295

The Cronbach alpha coefficient of 0.84 indicated reasonable internal consistency between the items. By using an option to the alpha command, a total score (variable xesteem) was constructed as the mean of the standardised values of the 10 items. This compensates for cases that do not have valid data for all the items, and compensates for differences in the standard deviation of the variables (items). In the process, the scoring for the negatively worded items was automatically reversed. The command summarize (abbreviated to sum) shows that the variable xesteem has a mean of 0.00 (seen as 2.66 e-09 on the printout) and a standard deviation of 0.64.

alpha xest01-xest10, std            

Scale = sum(standardized variables) 

        xest02, xest05, xest06, xest08, xest09:  reversed 

      Number of items in the scale:           10 

      Scale Reliability Coefficient:      0.8435

sum xesteem        

Variable |  Obs    Mean     Std. Dev.  Min      Max   

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

 xesteem |  887   2.66e-09  .644306  -2.515465  1.469101

Calculate weights

The first step in calculating weights was to prepare an Excel spreadsheet with the target population data for the variables sector and met (metropolitan vs non-metropolitan). There are two main ways to convert the spreadsheet into a Stata dataset format (popn.dta)

1. Use the file conversion program Stat/Transfer. In: popn.xls. Out: popn.dta
2. Save the Excel spreadsheet as a csv file (popn.csv) and read this into Stata with the insheet command:

insheet using popn.csv

The data were sorted using the command sort, and then checked by describing using the command describe (abbreviated to des) and listing using the command list (abbreviated to l). The describing is needed to ensure that the variables have the same (similar) format before merging.

use popn.dta

sort sector metro

save popn.dta

describe

Contains data from popn.dta

  obs:             6                          

 vars:             3                   2 Sep 1998 21:05

 size:            48 (99.9% of memory free)

   1. sector    byte   %8.0g                  

   2. metro     byte   %8.0g                  

   3. popn      int    %8.0g                  

Sorted by:  sector  metro

list

       sector     metro      popn  

  1.        1         1     25566  

  2.        1         2     13744  

  3.        2         1      9271  

  4.        2         2      3745  

  5.        3         1      7217  

  6.        3         2      1362

Next, the main dataset healthx.dta. was opened and also sorted by sector and met. The variables sector and metro were described. Both variables have the same type (byte) as in popn.dta but have different sizes. This doesn't matter since Stata can handle it. However, problems emerge if trying to merge variables of diffeent type, especially where postcode is a string variable in one dataset and a numeric veriable in the other.

use healthx.dta

sort sector metro

des sector metro

   2. sector    byte   %1.0f   sector  * Sector

   3. metro     byte   %4.0g   metro     Metro/non-metro

The population values in popn.dta were then merged with healthx.dta.

merge sector metro using popn.dta

save healthx.dta

The merging process produces a variable _merge. It contains three possible values to indicate the number of cases from the master data only (healthx.dta), from the using data only (popn.dta), and from both master and using data.

   _merge==1    obs. from master data 

   _merge==2    obs. from using data  

   _merge==3    obs. from both master and using data

We obtain the frequency distribution of _merge to check that the merging process produced the expected results. In this case there were 887 cases from both master and using datasets. We then drop _merge.

tab1 _merge                                       

_merge |      Freq.     Percent        Cum.       

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

          3 |        887      100.00      100.00  

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

      Total |        887      100.00

drop _merge

The next task is to calculate the size of the achieved sample by strata and to create a weight variable. The egen command (the extended generate command) was used to calculate the variable achd showing the size of the achieved sample by strata. The gen command was then used to create the weight variable strwt.

egen achd = count(1), by(sector met) 

gen strwt = popn/achd

lab var achd "Achieved sample"

lab var strwt "Stratum weight"

format strwt %6.4f

The calculation was checked by listing the values of the relevant variables for the first observation.

list sector met popn achd strwt in 1            

   sector  metro      popn       achd      strwt

  1. Govt  Metro     25566        313    81.6805

Calculate the intraclass correlation

The underlying probability theory for a two-stage design assumes that the students at the second stage of sampling should be selected as a random cluster that is the same size for each school. The members of the cluster should be drawn at random from all the students in the target population at that school. As in this example, it is often convenient to draw an intact class at random as a surrogate for a random cluster. This results in slightly less control over the size of the random clusters, and will usually increase the intraclass correlation for the sample.

For clusters of approximately equal size, the intraclass correlation (rho) may be estimated by one-way analysis of variance using the cluster variable as the group variable (based on Kish, 1965: pages 172-173 and StatCorp, 1997: reference G-O page 381):

   rho = [(F - 1)k/n] / [1 + (F - 1)k/n]  = (F - 1) / (F +b -1)

where

   k = the number of groups (clusters)

   n = number of observations (students)

   b = n/k = the mean cluster size per cluster

These calculations may be tested by using the command loneway, a version of oneway analysis of variance that permits a large number of levels (more than 327 levels) in the group variable. In the process it also computes an estimate of the intraclass (intra-group) correlation. Enhancements to the loneway command for computing intraclass correlations and large anovas have been released through the Stata Technical Bulletin: See STB -35 for the commands: l1way, iclassr and iclassr2.

loneway xesteem school 

One Way anova for xesteem: mean(standardized items)   

Source              SS        df     MS      F     Prob  -------------------------------------------------------

Between school    40.06761    44  .9106275  2.34  0.0000

Within school    327.73781   842  .38923731  

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

Total            367.80542   886  .41513027  

Intra-school correlation = 0.0636 (SD = 0.0185)

The reported intra-school correlation is 0.0636. The mean cluster size is 887 / 45 = 19.71 students. The value for rho based on F using the above formula is the same value as reported by loneway:

   rho = (2.34 - 1) / (2.34 + 19.71 -1) = 0.0636

Define the survey structure

In order to reflect the survey structure we define the variables in terms of weights, strata and clusters (primary sampling units) using svyset. We can then look at the structure with svydes.

svyset pweight strwt

svyset strata sector

svyset psu school

svydes

pweight:  strwt

Strata:   sector

PSU:      school

                                #Obs per PSU

Strata                    -------------------

 sector   #PSUs     #Obs   min    mean    max

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

   1        26       448     8    17.2    23

   2        11       257    16    23.4    31

   3         8       182    16    22.8    27

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

   3        45       887     8    19.7    31

The command ci gives the mean and confidence intervals for variables assuming a simple random sample. The command svymean gives the values adjusted for the structure of the sample design, showing confidence intervals approximately 50% wider.

ci xesteem 

Variable |   Obs   Mean  Std. Err.  [95% Conf. Interval]

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

 xesteem |   887   0.00    0.02      -0.04    0.04

svymean xesteem 

Survey mean estimation 

pweight:  strwt      Number of obs    =  887  

Strata:   sector     Number of strata =  3  

PSU:      school     Number of PSUs   =  45  

                     Population size  = 60905.001  

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

  Mean | Estimate  Std. Err.  [95% Conf. Interval]  Deff

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

xesteem  -.00241   .02950       -.0619  .0571     1.8909

Deff is the design effect: 

· deff = 1 is equivalent to a simple random sample (srs);

· deff > 1 means that the clustering was having an influence, which we have now allowed for;

· deff < 1 would mean that the design is giving results better than for a srs, possibly as a function of the stratification.

Compare results for categories of the sample

We often wish to compare results for categories of the sample. First we look at the difference between males and females, unadjusted for the sample structure, using the ci command followed by a t-test. The Stata t-test calculates the t values, and then shows the probabilities associated with three alternative hypotheses: mean of group 1 < mean of group2, mean of group 1 = mean of group 2, and mean of group1 > mean of group 2.

ci xesteem, by(sex) 

Variable |  Obs   Mean   Std. Err.  [95% Conf. Interval]

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

  Female |     461   -0.13   0.03    -0.19   -0.07

    Male |     426    0.14   0.03     0.08    0.20

ttest xesteem, by(sex)                       

Two-sample t test with equal variances         

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

Variable |  Obs   Mean   Std. Err.  [95% Conf. Interval]

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

Female |  461   -.12837  .03028  .65020 -.18788 -.06886

  Male |  426    .13892  .02949  .60878  .08095  .19690

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

combined  887  2.66e-09  .02163  .64430 -.04245  .04245

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

  diff |        -.26730  .04238 -.35048 -.18412

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

Degrees of freedom: 885                                   Ho: mean(Female) - mean(Male) = diff = 0  

Ha: diff < 0        Ha: diff ~= 0        Ha: diff > 0

t =  -6.3068        t =  -6.3068         t =  -6.3068

P < t = 0.0000      P > |t| = 0.0000     P > t = 1.0000

In order to examine the differences in xesteem by sex (Female coded as 0, Male coded as 1) adjusted for the sample structure, we use svymean followed by svylc to test the significance of linear combinations. The t value for the adjusted result is -5.998 compared with the unadjusted t value of -6.307. 

svymean xesteem, by(sex)  

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

Subpop.| Estimate Std. Err.  [95% Conf. Interval]  Deff

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

Female  -.1356539  0306465  -.1975011 -.0738068  1.06943

  Male   .1462955 .0432814   .0589501  .2336409  2.15945

svylc [xesteem]Female - [xesteem]Male 

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

Mean | Estimate  Std. Err. t  P>|t| [95% Conf. Interval]  

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

 (1) | -.2819494 .0470046  -5.998   0.000 -.3768 -.1870

Conduct dummy variables regression

The svyreg command enables regression in the survey structure context. In order to examine the effects of sector (government, catholic and independent) on self-esteem we must first convert the category variable sector into three dummy (indicator) variables. The command tab1 with the gen option checks the variable sector, and simultaneously create three dummy (or indicator) variables that will have the stem sec. The command describe (abbreviated to des) shows that we created three new variables: sec1, sec2 and sec3. 

tab1 sector, gen(sec)                       

Sector |      Freq.     Percent        Cum.      

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

       Govt |        448       50.51       50.51     

       Cath |        257       28.97       79.48     

      Indep |        182       20.52      100.00     

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

      Total |        887      100.00                 

des sec*

sector      byte   %4.0g       stratum    Sector

sec1        byte   %8.0g                  sector==Govt

sec2        byte   %8.0g                  sector==Cath

sec3        byte   %8.0g                  sector==Ind

Stata also has a series of xi commands that facilitate the construction of indicator variables for use in analyses:

xi: svyreg xesteem sex i.sector

First, we run svyreg to examine the effect of sec on xesteem. The F value (35.98) is the square of the above t-value (-5.998).

svyreg xesteem sex    

                        F(   1,     42)  =     35.98  

                        Prob > F         =    0.0000  

                        R-squared        =    0.0486  

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

xesteem  Coef.  Std. Err. t  P>|t| [95% Conf. Interval]  

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

  sex |  .28194  .04700   5.998  0.000  .18709  .37680

_cons | -.13565  .03064  -4.426  0.000 -.19750 -.07380

Then we add two of the sector dummy variables to the above regression. (It is necessary to omit one of the sector dummy variables to avoid over-identification.) Including sector in the regression by using the dummy variables explains slightly more variance: 0.0511 vs 0.0486. The coefficient for sex decreases slightly (t value 5.699 vs 5.998) but is still significant.

svyreg xesteem sex sec2 sec3

pweight:  strwt           Number of obs    =       887

Strata:   sector          Number of strata =         3

PSU:      school          Number of PSUs   =        45

                          Population size  = 60905.001

                          F(   3,     40)  =     11.94

                          Prob > F         =    0.0000

                          R-squared        =    0.0511

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

xesteem  Coef.  Std. Err. t  P>|t| [95% Conf. Interval]  

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

sex  |  .28194  .04700   5.998  0.000  .18709  .37680

sex  |  .29003  .05089   5.699  0.000  .18732  .39274

sec2 |  .04939  .08897   0.555  0.582 -.13016  .22895

sec3 | -.06210  .09558  -0.650  0.519 -.25501  .13079

cons | -.14128  .03704  -3.814  0.000 -.21604 -.066521

Finally, the command test is used to test linear hypotheses after estimation. We can accumulate these to assess the joint effect of the dummy variables. The test that sec2 = 0.0 gives an F value of 0.31 (equal to the square of the above t value 0.555). Ditto for sec3. Alternatively, the command test sec3, acc accumulates the results to give the joint effect (F value 0.68).

test sec2

 ( 1)  sec2 = 0.0

       F(  1,    42) =    0.31

            Prob > F =    0.5817

test sec3

 ( 1)  sec3 = 0.0

       F(  1,    42) =    0.42

            Prob > F =    0.5194

test sec3, acc 

( 1)  sec2 = 0.0                 

 ( 2)  sec3 = 0.0                

       F(  2,    42) =    0.39   

            Prob > F =    0.6807 

Cross tabulations

With Stata 6 it is possible to use the svytab command to carry out cross-tabulations taking into account the structure of the sample. First the usual tabulate command is used, with options to show the cell values as percentages and suppress the display of frequencies. Next the corresponding svytab command is used.

tab sector met, cell nofreq

           |    Metro/non-metro

    Sector |     Metro    Non-met |     Total

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

      Govt |     35.29      15.22 |     50.51 

      Cath |     21.20       7.78 |     28.97 

     Indep |     17.59       2.93 |     20.52 

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

     Total |     74.07      25.93 |    100.00 

svytab sector met

pweight:  strwt                                 Number of obs      =       887

Strata:   sector                                Number of strata   =         3

PSU:      school                                Number of PSUs     =        45

                                                Population size    = 60905.001

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

          |      Metro/non-metro     

   Sector |   Metro  Non-met    Total

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

     Govt |   .4198    .2257    .6454

     Cath |   .1522    .0615    .2137

    Indep |   .1185    .0224    .1409

          | 

    Total |   .6905    .3095        1

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

  Key:  cell proportions

  Pearson:

    Uncorrected   chi2(2)         =   18.0189

    Design-based  F(2.00,83.89)   =    0.4136     P = 0.6623
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