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Introduction

%SQRTFPC applies the square root of the finite population correction factor(s) to the replicate weights on the C1 file. Both random group and delete-a-group jackknife variance estimation methods were designed for with-replacement sample designs. 

In stratified sampling, the sampling variance for with-replacement is larger than the sampling variance for without-replacement sampling. For example, when estimating the total for stratum h, denoted by Yh, the following relationship holds:
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 where nh is the sample size for stratum h, and Nh is the population size for stratum h. The quantity (1-fh) is called the finite population correction or fpc for stratum h, and the quantity fh is called the sampling rate for stratum h.

If sampling fractions are negligible (i.e. nh/Nh < 0.05), then these two variance estimation methods can be used without any specific compensation for finite population correction. If, however, sampling fractions are non-negligible, then both unadjusted random group and delete-a-group jackknife variance estimates will be too large. To correct this, we apply a factor of   
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 to each replicate weight _rwt0, _rwt1, rwt2, …., where h represents the strata. Thus, variance estimates of levels (totals) are approximately reduced due to the fpc. 

For each ID on the C1 file, the %SQRTFPC macro applies the square root of the fpc to the IDs replicate weights _rwt0, _rwt1, _rwt2, etc. Initial replicate weights (for random group or delete-a-group jackknife variance estimation) must be created prior to invoking this macro (see %REPWGT User’s Guide). The user provides the input estimation results file (ERF) of sampling rates 
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. Often, the ERF is produced outside of the StEPS system (by taking the inverse of the sampling weights).

Section 1 --- The Keyword Parameters

There are 4 keyword parameters to the %sqrtfpc macro (see diagram below).
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The keyword parameters are described as follow:

· FPC
The name of the estimation results file containing the sampling rates, 

DATAxx.ERFxxx. The input ERF must use column names consistent with the global macro variables defined in Section 2. The input ERF must also contain observations for the sampling rates of each strata on the C1 file (including the certainty strata). For example, if the sampling rates are in ERF100 for the current statistical period, then use FPC = DATA00.ERF100 with one observation per stratum. See Section 3 for more details.

· NUMRGS

The number of non-certainty random groups on the C1 file (do not count random group “00”). The default is NUMRGS = 16.

· INCNDTN
A logical condition used to subset the C1 file. In specifying the logical condition in SAS, the %str function must be used if the condition contains a comma. Commas delimit macro parameters and without the %str function, the comma in INCNDTN would mark the end of the INCNDTN text. Additionally, the percent sign must precede certain special characters such as the opening and closing parentheses in the logical condition. For example, INCNDTN = %str(STRATM in %(“A”, “B”, “C”%)).

· TEST
The member name of a proxy C1 file (used for testing purposes) residing in the current statistical data period directory (i.e. the name of the proxy C1 file is DATA00.&test). If this value is null, then %SQRTFPC makes all changes to DATA00.C1&statp00.

Section 2 --- Setting the Global Macro Variables

For stratified-sampling designs, the global macro variables SVAR<n>, n = 1, 2, ..., N_SVAR, specify the stratification variables. The user must define these global macro variables that define the strata. Each fpc corresponds to a stratum. The fpc’s in the input ERF and the observations in the strata on the C1 file will be matched using the global macro variables SVAR<n>. The global macro variable N_SVAR specifies the number of stratification variables. 

Section 3 --- Setting-up the Input ERF

Every estimation results file, ERF, in StEPS have the BY variables named BY1, BY2, etc. The %SQRTFPC macro must know the real names of the ERF BY variables to match on in the C1 file. The user sets the global macro variables SVAR<n> for this purpose. This means that there is an implied order among the global macro variables SVAR1, SVAR2, etc. It is assumed that the input ERF resides in the DATA00 library.

Section 4 --- An Example

For example, to apply fpc’s to the factors for stratified delete-a-group estimation, use the following code:

%let N_CVARS = 1;

%let UCVAR1 = VAR1;

%let CCVAR1 = VAR2;

%wgtset;

%adjwgt_s;                          

%let N_SVAR = 1;               /* global macro variable defining number of strata */

%let SVAR1 = VAR1;         /* global macro variable defining the strata VAR1 */

%repwgt(numrgs = 15, method = DGJ, strat = Y);

%sqrtfpc(fpc = DATA00.ERF100, numrgs = 15);

%wgtset and %adjwgt_s calculate ratio-to-sample adjusted weights that are stored in the WGT variable on the C1 file. Once the WGT variable has been initialized, %repwgt creates the replicate weights _rwt0, rwt1, …, rwt15. %sqrtfpc applies the square-root of the finite population correction factors to the replicate weights, using sampling fractions (for all strata), stored in ERF100.
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