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Introduction

The %ADJWGT_SR macro performs sample-based, ratio type weight adjustment on replicate weights such as non-response adjustments.  Sample-based, ratio type weight adjustment, applied to replicate weights, utilizes information about the survey respondents together with auxiliary information.  Auxiliary information about the survey respondents is available from their responses to the survey questionnaire and from the sampling frame.  

To perform adjustment cell weighting, the sample of respondents is assigned to a random groups. The sample is further divided into a set of adjustment cells, and estimates based on response data are ratio-adjusted to controlling information based on the adjustment cells and the random groups (e.g., counts of sampled units, total payroll for sampled units).  This is similar to applying a ratio-adjustment factor to the respondents’ sample weights only replicate weights are used instead.  Cell adjustment is based on data from the sample.

If the sample-based weight adjustment is being performed for non-response adjustment on replicate weights, then the respondent distribution is made to conform to the total replicate sample distribution across the cells in order to reduce the non-response bias in the survey estimates [Note:  adjustment cells are designed so that respondents either have the same expected probability of responding or the same expected value of the characteristic(s) of interest] .  The end-product is a set of cells that reflect the joint distribution of the auxiliary variables to the extent possible.  The adjustment cell weighting scheme makes the weighted respondent joint distribution conform to the total replicate sample distribution.

***************** not true yet….because of &wtgcpy

%ADJWGT_S can also perform raking ratio weighting to sample-based totals.  Raking is used when the population or sample marginal distributions are known but the corresponding joint distribution is unknown.  By repeatedly invoking %ADJWGT_S with different controlling variables, %ADJWGT_S performs raking adjustments.

****************

To use %ADJWGT_SR, the user specifies two variables for each classification variable value that defines a weight-adjustment cell (uncollapsed and collapsed).  The program attempts to perform adjustments at the uncollapsed variable level.  However, if the denominator of the replicate weight adjustment formula for an uncollapsed cell is less than or equal to a specified number, then the cell is collapsed and a new numerator and denominator are calculated using the collapsed cell definition for all uncollapsed cells contained in the collapsed cell.  For example, the user might want to perform all replicate weight adjustments at the 6-digit NAICS level (uncollapsed variable).  When this is not possible, then the user would want to perform replicate weight adjustment for at the 4-digit NAICS level (collapsed variable), so that all 6-digit industries within the same 4-digit NAICS code receive the same weight adjustment.  Note that the user provides all collapsed cell definitions:  %ADJWGT_SR does not perform any type of “optimal” cell-collapsing strategy.

%ADJWGT_SR uses global macro variables listed in the script to specify the uncollapsed and collapsed adjustment cells.  More than one (uncollapsed) variable can be used to define an adjustment cell.  Eleven/Twelve ??? keyword parameters are used to control the macro.  The keyword parameters are set to default values but can be overwritten by the user.  The %ADJWGT_SR macro has been designed to work in conjunction with the %REPWGT macro, which is called prior to calling %ADJWGT_SR to initialize the replicate weights.

The input file to the %ADJWGT_SR macro is the C1 file and possibly a fat file if the user so specifies.  The output file is the C1 file with the replicate variables _rwt0, _rwt1, _rwt2, …., etc updated (and optionally the variable specified by WGTCPY is also updated).

Section 1 --- The Adjustment Factor Equation

There are 5 different variables used in the general equation that calculates replicate weights.

The subscript h denotes the current value of the variable and the subscript h-1 denotes the value retained from a previous iteration.  This subscripting is used to denote the original value of a variable (denoted by h-1) and the new value (denoted by h). The subscript j is used to denote the random group.
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_RWTj,h(i) =
hth calculated value for adjusted weight for responding ID i in random group j

I(X)(i) =
indicator for use of ID i in numerator of adjustment factor (i.e.  1 for use, 0 for do not use)

I(Y)(i) =
indicator for use of ID i in denominator of adjustment factor (i.e.  1 for use, 0 for do not use)

WT(X)(i) =
weight for ID i in the numerator of the adjustment factor

VAR(i) =
measure-of-size for ID i to be used in calculation of adjustment factor

Section 2 --- The Keyword Parameters

There are 11 keyword parameters to the %ADJWGT_SR macro (see diagram below).
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The keyword parameters are described as follow:

· FAT
The default value of the keyword parameter FAT is NO, meaning no fat file is needed to perform the replicate weight adjustment.  The other possible values of FAT include:

· For FAT = DERIVE, the fat file USERTEMP.DFAT will be used.  This fat file might be specified when replicate weight adjustment is performed as a part of a batch night run (e.g., after StEPS creates derived variables).

· For FAT = <libref.member>  where libref is the library location of the member fat file to be used.  For example, FAT = DATA00.EFATF001.  These fat files are usually created using StEPS estimation scripts by invoking %EXTRACT.

Keep in mind that almost any file, be it a fat file or not, can be used as the source of data for replicate weight adjustment calculations as long as it contains the IDs to match on in the C1 file.

· DLT_FAT
The keyword parameter DLT_FAT indicates if the fat file specified by the keyword parameter FAT is to be deleted after it is used.  The possible values of DLT_FAT include:
· The default is DLT_FAT = NO which means: do not delete the fat file.  
· The user can specify DLT_FAT = YES, in which case the fat file will be deleted.
· XCNDTN
The keyword parameter XCNDTN is a logical condition involving variables other than the adjustment-cell variables, indicating respondent-plus-nonrespondent IDs contributing to the numerator of the replicate adjustment factor.  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 XCNDTN would mark the end of the XCNDTN text.  Additionally, the percent sign must precede certain special characters such as the opening and closing parentheses in the logical condition.  Some examples of XCNDTN include:
· If FAT = NO, the default is XCNDTN = %str(WSWTCH in %(“Y”, “N”, “O”%)) for FAT = NO which means the numerator of the weight adjustment is based on each replicate.
· If FAT ( NO, the default is XCNDTN = %str(WSWTCH00 in %(“Y”, “N”, “O”%)).  Note: the variable WSWTCH00 (or any other variable the user chooses) must reside in the file specified in the FAT keyword parameter or in the C1 file.
· Use XCNDTN to perform replicate weight adjustment for a subpopulation.   For example, if the user wishes to perform replicate weight adjustment for one 4-digit NAICS code, set the condition to: XCNDTN = %str(WSWTCH in %(“Y”, “N”, “O”%) AND NAICS = “xxxx”).
· YCNDTN
The keyword parameter YCNDTN is similar to the keyword parameter XCNDTN in that it is a logical condition involving variables other than the adjustment-cell variables.  However, YCNDTN indicates respondent IDs contributing to the denominator of the replicate adjustment factor.  As with XCNDTN, the %str function must be used if the condition contains a comma, and the percent sign must precede certain special characters such as the opening and closing parentheses in the logical condition.  Some examples of YCNDTN include:
· If FAT = NO, the default is YCNDTN = %str(RSPCDE in %(“Y”, “I”%)) for FAT = NO which means the denominator of the replicate weight adjustment is based only on respondent data.
· If FAT ( NO, the default is YCNDTN = %str(RSPCDE00 in %(“Y”, “I”%)).  Note: the variable RSPCDE00 (or any other variable the user chooses) must reside in the file specified in the FAT keyword parameter or in the C1 file.
· XWGT
The keyword parameter XWGT specifies the weight for respondent-plus-nonrespondent data contributing to the numerator of the replicate adjustment factor.  XWGT can be a constant, a C1 file variable, or a fat file variable (if a fat file is supplied).  
· If FAT = NO, the default is XWGT = WGT.
· If FAT ( NO, XWGT can be the name of a fat-file variable which would have the suffix 00, 01, 02, etc to denote the relative statistical period (‘00’ is the current period, ‘01’ is one statistical period prior, etc).
· VAR
The keyword parameter VAR specifies the unweighted ID-level measure-of-size.  VAR can be a constant or the name of a (C1 or fat file) variable.  The default is VAR = 1.0.
· DEBUG
The keyword parameter DEBUG specifies whether or not the user would like to keep the temporary WORK datasets used by %ADJWGT_SR.  The default is DEBUG = NO.  <n> versions of the following WORK datasets are copied into the USERLIB library if DEBUG = YES:
· WORK.COLIST --- contains just the relevant variables in the C1 file and/or the fat file merged together.  All other variables have been dropped.

· WORK.MY_C1 --- a duplicate of the C1 file containing only the relevant variables used for replicate weight adjustment.

· WORK.COLVARS --- a short lived dataset containing the values of the collapsed variable(s).

· WORK.NUMERAT --- a dataset containing the data for calculating the numerator of the replicate weight adjustment.
· WORK.DENOMAT --- a dataset containing the data for calculating the denominator of the replicate weight adjustment.
· WORK.WGTSUMS --- the WORK.NUMERAT and WORK.DENOMAT datasets merged together.
· WORK.BOTH --- a dataset that contains the final calculation for the replicate weight adjustment.
The work dataset names above will be concatenated with the string “HIST<n>” or “<n>” depending on how %ADJWGT_SR was called. 

· HISTORY  The keyword parameter HISTORY specifies whether to keep the collapsing history of the replicates in a permanent SAS dataset.
· If HISTORY is null, then no collapsing histories are kept.
· If HISTORY = xxxx, then the %ADJWGT_SR macro stores the collapsing histories in permanent SAS datasets called “HIST<n>” in the DATA00 library.  The datasets contain the following information: the number of cases in each cell, the number of respondents in each cell, the number of non-respondents in each cell, and the weight adjustment factor. The following screen capture shows what information is saved by %ADJWGT_SR when using the HISTORY option:
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· TEST
The keyword parameter TEST contains the member name of a copy of the C1 file (used for testing purposes) residing in the current statistical period directory (i.e. DATA00.&test).  If this value is null, then %ADJWGT_SR applies weight adjustments to DATA00.C1&statp00.
· NUMRGS

The keyword parameter NUMRGS defines the number of random groups when using replicate non-response weight adjustments.
· The default is NUMRGS = 0 which indicates that no replicate weights will be calculated by %adjwgt_sr.
· NUMRGS > 0 indicates that replicate weight adjustments will be performed. The replicate weights will be put on the C1 file as _rwt0, _rwt1, _rwt2, ….etc. 
· MINRES
The keyword parameter MINRES defines the minimum number of respondents for collapsing in the denominator of the replicate weight adjustment equation.
· The default is MINRES = 0. If no respondents in the cell, then collapsing will occur.
· MINRES = x defines a collapsed cell as the number of respondents less than or equal to x where x can be any positive integer.
Section 3 --- Setting the Global Macro Variables

The user must specify a set of global macro variables that define adjustment cells in the survey period.  Each adjustment cell variable requires two adjustment variables --- uncollapsed cells and collapsed cells.  The uncollapsed variable names are identified in the script as UCVAR<n>, and collapsed variables names are identified in the script as CCVAR<n>.  The global macro variable N_CVARS must be set also to the largest value of <n>.  If the denominator of the replicate adjustment factor for an uncollapsed adjustment cell is less than or equal to &minres, then the associated collapsed adjustment cell is used.

For example, to define one uncollapsed variable (VAR1) and one collapsed variable (VAR2), use the following code:


%let N_CVARS = 1;


%let UCVAR1 = VAR1;


%let CCVAR1 = VAR2;


%ADJWGT_SR(fat = efatf001, minres = 5);

Whatever variable names are used, they must appear in the C1 file (or the fat file).  In the above example, the fat file EFATF001 must exist before execution of %ADJWGT_SR.  %ADJWGT_SR will check the VAR1 cells to see if there are enough responses in the uncollapsed cells and collapse if necessary.  Collapsing occurs if the denominator of the weight adjustment equation sums to 5 or less.  The fat file EFATF001 indicates that either VAR1 or VAR2 are not on the C1 file, but by setting the FAT keyword parameter, the user can use the variables on the fat file in calculating the replicate weights.  When %ADJWGT_SR finishes, the _RWT variables on the C1 file will be updated.  The defaults were taken on the other keyword parameters.  VAR is a constant set to 1.0, no history file will be created, the fat file will not be deleted after processing, and the defaults for XCNDTN for calculating the numerator and YCNDTN for calculating the denominator have not been over-written.

To define adjustment cells specified by the cross-product of two uncollapsed variables(VAR1 and VAR3) the following code should appear before the call to %ADJWGT_SR:


%let N_CVARS = 2;


%let UCVAR1 = VAR1;


%let CCVAR1 = VAR2;


%let UCVAR2 =  VAR3;


%let CCVAR2 = VAR4;


%ADJWGT_SR(fat = efatf001, minres = 2);

Again, the variables VAR1, VAR2, VAR3, and VAR4 must appear in the C1 file or the fat file.  In this example, the fat file EFATF001 must exist before execution of %ADJWGT_SR. %ADJWGT_SR will first check the VAR1 cells to see if there are 2 or less responses in the uncollapsed cells and collapse  to VAR2 if necessary.  Using the cells defined by the first set of adjustment variables (VAR1 or VAR2, depending on cell respondent counts), %ADJWGT_SR will try collapsing within the first set of cells using the VAR3 variable.  Should there still not be enough responses after the second round of collapsing, %ADJWGT_SR will assign a missing value as the final replicate weight.  Note the importance of sequencing the uncollapsed/collapsed variables.  

The following code is not equivalent:


%let N_CVARS = 1;


%let UCVAR1 = stratm;


%let CCVAR1 = cstrat00;


%ADJWGT_SR(fat = efatf001, minres = 2);

to this set of code:


%let N_CVARS = 1;


%let UCVAR1 = cstrat00;


%let CCVAR1 = stratm;


%ADJWGT_SR(fat = efatf001, minres =2);

Section 4 --- Some Examples
4.1 Replicate Weighting Using Adjustment Cells Defined by One Variable 

The Annual Capital Expenditures Survey (ACES) collects capital expenditures data on employers and non-employers.  ACES uses two different questionnaire form types to capture capital expenditures --- an ACE-1 form and an ACE-2 form.  The ACE-1 survey form is mailed to employers and the ACE-2 survey form is mailed to non-employers.  The following code performs replicate weight adjustment for non-response for ACE-2 forms.  There is only one set of adjustment variables: STRATM and CSTRAT.
	Script Code
	Action

	0001 %let n_cvars=1;

0002 %let ucvar1 = stratm;

0003 %let ccvar1 = cstrat;    
	Lines 1-3 set the global macro variables defining replicate weight adjustment cells.  If there are no respondents in a STRATM cell, that cell collapses to another STRATM cell defined by CSTRAT.

	0004 %repwgt(value=smpwgt, method = dgj, numrgs =15,

0005 incndtn = 

                  %str(trim%(source%) ne "3" and 

                           trim%(stratm%) in %("3B", "3D", "3E", 

                               "C1", "C2", "C3", "F1", "F2", "F3"%))

0006 strat = y);


	Lines 4-6 initializes the replicate weights on the C1 file according to a  stratified delete-a-group jackknife estimation procedure that uses 15 random groups for in-scope respondents, non-children companies of ACE-2 forms.

	0007 %adjwgt_sr(numrgs = 15, minres = 0,

0008 xcndtn = 

                %str(trim%(source%) ne "3" and trim%(stratm%) 

                         in %("3B", "3D", "3E", "C1", "C2", "C3", 

                                                                 "F1", "F2", F3"%)),

0009 ycndtn = 

               %str(rspcde in %("Y", "I"%) and trim%(stratm%) 

                        in %("3B", "3D","3E", "C1", "C2", "C3", 

                                                             "F1", "F2", "F3"%)));


	Lines 7-9 perform non-response weight adjustment on the replicate weights for in-scope respondents and non-respondents, non-children companies of ACE-2 forms.  Line 8 defines the numerator (respondents plus non-respondents). Line 9 defines the denominator (respondents only).


After using %REPWGT to initialize the replicate weights, %ADJWGT_SR performs non-response adjustment for the ACE-2 forms.  The keyword parameter XCNDTN specifies the respondent and non-respondent data to be used in calculating the numerator of the replicate weight adjustment.  In this example, XCNDTN has the same logical condition used in %REPWGT.  The keyword parameter YCNDTN specifies the respondent data used to calculate the denominator of the weight adjustment.  In this case, the macro is again choosing only ACE-2 forms where the response code variable (RSPCDE) is either equal to “Y” or “I” for calculating the denominator.  The %ADJWGT_SR macro uses the global macro variables UCVAR1 and CCVAR1 to define adjustment cells.  Because the VAR keyword parameter is null, %ADJWGT_SR uses cell counts to compute non-response replicate adjustment factors (&VAR=1.00).    First, the macro tries to perform adjustment weighting using sample counts as controlling variables in the cells defined by the UCVAR1 variable (in this case STRATM).  If there are no respondents in a particular cell, then that cell is combined with another cell as defined by the CCVAR1 variable (in this case CSTRAT).  The resulting replicate weights are stored in the variables _rwt0, _rwt1, …, _rwt15 on the C1 file (not a copy of the C1 file, specified by setting TEST=some filename).

4.2 Replicate Weighting Using Adjustment Cells Defined by Two Variables 

The ACES survey decided to perform  non-response adjustment weighting using replication in stratum cells within industry (six cells per industry). In this example, ACE-1 (employer) forms are identified  by setting the INCNDTN keyword parameter of %REPWGT to STRATM in (“10”, “2A”, “2B”, “2C”, “2D”) and by setting the XCNDTN keyword parameter to the same in %ADJWGT_SR.

	Script Code
	Action

	0001 %let n_cvars=2;

0002 %let ucvar1 = sic;

0003 %let ucvar2 = stratm;

0004 %let ccvar1 = sic;

0005 %let ccvar2 = cstrat00;  /* not on the c1 file */
	Lines 1-5 set the global macro variables defining weight adjustment cells.  No collapsing is allowed in the industry codes.  Collapsing is allowed with-in industry.  If there are no respondents in a STRATM cell, that cell collapses to another STRATM cell defined by CSTRAT00.

	0006 %repwgt(value=smpwgt, method=dgj, numrgs=15,

0007 setcndtn = %str(trim%(source%) ne "3" and 

                                   trim%(pcflg%) ne "C" and 

                                   trim%(stratm%) in %("10", "2A", 

                                                          "2B", "2C", "2D"%)));
	Lines 6-7 initializes the replicate weights _rep0, _rep1, …, _rep15 on the C1 file for in-scope respondents, non-children companies, for ACE-1 forms in accordance to a stratified delete-a-group jackknife estimation method.

	0008 %adjwgt_sr(numrgs = 15, 

0009         var=_tpay,  

0010         fat = data00.efatf001,

0011         xcndtn = %str(trim%(source%) ne "3" and 

                                 trim%(pcflg%) ne "C" and 

                                 trim%(stratm%) in %("10", "2A", "2B", 

                                                                        "2C", "2D"%)),

0012        ycndtn = %str(rspcde in %("Y", "I"%) and 

                                trim%(pcflg%) ne "C" and 

                                trim%(stratm%) in %("10", "2A", "2B", 

                                                                        "2C", "2D"%)),

0013       history = 1,

0014       test = cx&statp00,

0015       debug = yes);
	Lines 8-16 perform non-response weight adjustment on the replicate weights for in-scope respondents and non-respondents, non-children companies of ACE-1 forms. Line 9 defines the scale variable _tpay used in calculating the numerator and denominator.  Line 10 specifies a fat file that contains the CSTRAT00 variable.  Line 11 defines the respondents plus non-respondents used in calculating the numerator.  Line 12 defines the respondents only used in calculating the denominator.  Line 13 specifies to save the collapsing history.  The collapsing history file name will be HIST1. Line 14 specifies to use a copy of the C1 file.  The user must copy the C1 file to another file name prior to executing %ADJWGT_SR.  Line 15 saves one hundred and twelve work datasets to the USERLIB library.


Using the first set of global variables, UCVAR1 and CCVAR1, %ADJWGT_SR checks to see if there is any collapsing with in industry (denoted by SIC codes).  Both UCVAR1 and CCVAR1 are set to the same variable, SIC, because ACE-1 strata are defined within sample industry (e.g., stratum 1 in SIC ‘XXXXX1’ is not the same as stratum 1 in SIC ‘XXXXX2’).  In general, ACES analysts prevent industry level collapsing by vigorous non-response follow-up.  Using the second set of global variables, UCVAR2 and CCVAR2, %ADJWGT_SR checks to see if all the STRATM cells within each SIC cell have respondents.  If not, then those STRATM cells with no respondents are collapsed to other cells defined by the CSTRAT00 variable.  The CSTRAT00 variable is a special item recode stored on the fat file DATA00.EFATF001 (created using %EXTRACT prior to invoking %ADJWGT_SR).

%ADJWGT_SR uses the C1 file variable _tpay (payroll) as the controlling variable for ACE-1 non-response adjustment. The resulting replicate weights are stored in the variables _rwt0, _rwt1, _rwt2, …, _rwt15 on the CX file (not the C1 file, because TEST=CX&statp00).

4.3 Ratio Raking 

A hypothetical example goes here….

Section 5 --- Related User’s Guides

1. %WGTSET User’s Guide --- Contains documentation on initializing the WGT column in the C1 file.

2. %REPWGT User’s Guide --- Contains documentation on initializing the replicate weight columns (_rwt0, _rwt1, _rwt2, … etc) in the C1 file.

3. %ADJWGT_S User’s Guide --- Contains documentation for performing sample weight adjustment on the WGT column in the C1 file.

4. %SQRTFPC User’s Guide --- Contains documentation on incorporating finite population corrections into the replicate weights in the C1 file.
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