
Table 3 shows the unequal weighting (UWE) effect and how much impact the model 
had in reducing the UWE.

Table 3.

The WTADJUST procedure is designed to be used to compute nonresponse 
and post-stratification weight adjustments.  The post-stratification 
adjustment method employed in this procedure may also be useful to 
some users who seek to create standardized weights or non-probability 
based sample weights. Weight adjustments are created using a model-
based,  calibration approach that is somewhat similar to what is done 
with using a standard binary logistic model.  The model-based approach 
is a generalization of the classical weighting class approach for producing 
weight adjustments.  In fact, if all interaction terms are included in the 
weight adjustment model for a given set of categorical variables, the 
model-based approach is equivalent to the weighting class approach (i.e., 
it will produce the same adjustments).  This procedure can also be used to 
compute standardized weights for survey and non-survey applications.

The model-based, calibration approach used by WTADJUST can also be 
viewed as a generalized raking procedure that can yield the same results as 
iterative proportional fitting – again, depending on the choice of variables 
and interaction terms used in the model. In general, the primary objective of 
producing weight adjustments is to obtain a file with the final adjustments 
that can be merged back to some analytic file. WTADJUST creates files that 
are suitable for this purpose.   

Provisions are included in this procedure to allow one to implement an 
optional weight truncation algorithm prior to the adjustment.  Note that 
it is not possible to use this procedure to do a weight truncation only (i.e., 
you cannot do a weight truncation without a subsequent nonresponse 
or post-stratification adjustment).  The subsequent nonresponse or post-
stratification adjustment is designed to account for any gain or loss in the 
sample weight sum resulting from the truncation step.

Provisions are also included that will allow one to bound the resulting 
weight adjustment between a lower and upper bound provided by the user.  
This can be appealing in some situations, since it allows one to control the 
variability of the weight adjustments; as a result, one may also control the 
variability of the final adjusted weights.  In general, the variance of weighted 
statistics will decrease as the variability between sample weights decreases.  
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Analysis weights are used in surveys to reduce bias and improve inference. 
Creating analysis weights that take into account survey design is a common 
pre-analysis task for any survey. Frequently, this task can be difficult and time 
consuming and requires the input of a weighting specialist. In this poster 
we will demonstrate how analysis weights can be created using the new 
weigh adjustment procedure, PROC WTADJUST, that is currently available 
in the software package SUDAAN© V10. This procedure is easy to use and is 
particularly useful for small to mid-sized surveys. 

The WTADJUST procedure allows the user to compute sample weight adjust-
ments to account for features such as non-response and coverage error 
(post-stratification) using a model based calibration approach. This approach 
is based on a logistic model and allows the user a great deal of flexibility 
when creating analysis weights. Other features of the WTADJUST procedure 
include weight centering, trimming of extreme weights, and subsetting. 

An example where the WTADJUST procedure was used is presented below 
and several shorter examples are available in the handouts. The poster 
example will demonstrate how WTADJUST was used to create the analysis 
weights for the Maryland Dental Survey. This small survey attempted 
to contact persons in the state of Maryland that had visited a dentist, 
emergency room, or surgeon to obtain emergency dental services. Data 
collected from the survey included questions about the quality of care 
received, cost of care received, and the attitude of staff. We will demonstrate 
how post-stratification and weight trimming were used to create the final 
analysis weights that were used in the study. Shorter examples in the 
handouts will demonstrate non-response adjustment and creating analysis 
weights for sub-domains of interest.

Thus, controlling the variability of the nonresponse and post-stratification 
weight adjustment can increase the precision of subsequent statistics 
produced using the adjusted weights.

The sample weight adjustments are computed in WTADJUST using a model-
based approach.  This is an appealing approach for several reasons:

A model-based weight adjustment approach allows the user to include  ■

more main effect and lower-order interactions of variables in the weight 
adjustment process.  This can reduce bias in estimates computed using 
the adjusted weights.

A model-based approach will also allow one to estimate the statistical  ■

significance of variables used in the adjustment model.  SUDAAN 
accounts for the complex design of the study (e.g., unequal weighting, 
stratification, multistage selection) in WTADJUST using a process that 
mirrors what is done in all other SUDAAN procedures.  Namely, users 
provide the WTADJUST procedure with the necessary sample design 
information via the DESIGN, WEIGHT, NEST, etc. statements and options.

Unlike more traditional weight adjustment methodologies, continuous  ■

variables can be used in the weight adjustment process.

It is worth noting that if all the model predictors are categorical and all 
higher order interactions are accompanied by their associated lower order 
interactions, then the unbounded WTADJUST solution is equivalent to 
the raking weight adjustment or the adjustments one would get using a 
weighting class approach.

This new procedure and the underlying statistics associated with the model 
that will be used to compute the weight adjustments are very similar to 
SUDAAN’s LOGISTIC (RLOGIST) procedure.  Consequently, users who are 
familiar with the LOGISTIC (RLOGIST) procedure should find the syntax used 
in WTADJUST to be very familiar.

PROC WTADJUST was used to create the analysis weights for the Maryland 
Dental Study. A brief description of the study is provided here along with 
one of the WTADJUST procedure calls that was used to create the final 
analysis weights.  

What is the purpose of the study?
The purpose of the study is to help policy makers find out how many 
adults have dental problems and injuries to their mouth and teeth, learn 
how these people got the treatment they needed, and see how satisfied 
they were with the care they got. 

Who participating in this survey?
The target population of interest in this study was low income and 
minority adult residents of the state of Maryland who had a dental 
problem during the previous twelve months. Specifically, participants 
were drawn from low-income non-Hispanic White, non-Hispanic 
Black, and Hispanic households with adults age 21 and older who had 
experienced a dental problem or injury during the previous twelve-
month period. Low-income was defined as respondents with annual 
family income less than $25,000. Participants with higher income were 
included in the study for comparative purposes and to examine the 
relative impact of income levels on respondent service use. Dental 
problem or injury was self-defined by a positive response to the question, 
“Have you had a dental problem or injury at any time during the past 12 
months? By dental problem or injury we mean things like toothaches, 
accidents and other trauma, gum infections, jaw or face pain, dry or 
burning mouth, tongue or lip problems, sores or ulcers in the mouth, 
bleeding anywhere in the mouth, and pain caused by dentures, crowns or 
bridges, but not routine dental care like cleanings or check-ups.”  

About 400 adults out of 27,000 who were contact completed an interview 
in this survey and were used in the analysis. 

The first step in creating the analysis weights was to create sampling weights 
which were the inverse of the selection probability. This was done outside 
of SUDAAN using DATA steps in SAS. The sampling weights were there used 
as the base weights in the PROC WTADJUST call shown in Exhibit 1. PROC 
WTAJDUST was used in this study to provide a post-stratification adjustment. 
A separate non-response adjustment was not required in this study due to 
the nature of the design. 

Exhibit 1 shows the call to PROC WTADJUST that was used to create the 
analysis weights for the Maryland Dental Study. A post-stratification 
adjustment was made to the base weights using three variables: race/
ethnicity, gender and design stratum. The design strata were set up in order 
to help obtain respondents from the target population of interest. The 
response variable huh is set to 1 for all observations when performing a 
post-stratification adjustment. 

The full design is used to determine if the explanatory variables are 
statistically significant in making adjustments to the weights. 

Exhibit 1. 

WEIGHT – Supplies the base weights 

MODEL – Defines the variable being used to model the weights

 race_eth –  Race/ethnicity variable

 c_16 –   Gender

 num_strat –  Design stratum used to select the sample

WTMAX – Sets the upper bound for the weights. No weight will be allowed to 
have a value greater than 1500

WTMIN – Sets the lower bound for the weights. No weight will be allowed to 
have a value less than 15.

LOWERBD – No weight will be reduced by more than 0.5.

UPPERBD – No weight will be increased by more than 2.0.

CENTER – The adjustment to the weights will be centered around 1.0. 

POSTWGT – Provides the control totals for each variable in the MODEL 
statement. Weights will be created so that the sum up to the respective 
control totals. 

OUTPUT – Creates a dataset that contains the newly created weights.

The output here represents part of the output generated by WTADJUST. Several elements including the header, beta table 
and tests have been excluded. 

Table 1 shows the sample size in each category, the number of non-respondents and the number of observations that have a 
trimmed weight. In this case there are no non-respondents as this is a post-stratification adjustment.  

Table 1.

Table 2 shows the nature of the adjustments being made including the largest and smallest adjustments. 

Table 2.
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PROC WTADJUST DATA=initial_weights ADJUST=post;
WEIGHT swgt1;
NEST num_strat;
CLASS race_eth c_16 num_strat;
MODEL huh=race_eth c_16 num_strat;
WTMAX 1500;
WTMIN 15;
LOWERBD 0.5;
CENTER 1;
UPPERBD 2; 
POSTWGT 
/* total */   78585 
/* race */    557 66376 12460 2192 
/* gender */  32117 46468 
/* stratum */ 1297 3696 436 2621 70535 
;
IDVAR wtid num_strat;
OUTPUT idvar wtfinal/filename=mod_weights1 

predicted=all replace;

--------------------------------------------------------------------------------------
                                                        Unweigh-
Independent                                             ted        Weighted
  Variables and                   Respond-   Nonresp-   Response   Response   Number
  Effects              P-value    ent        ondent     Rate       Rate       of
                       T-Test     Sample     Sample     (Percen-   (Percen-   Trimmed
                       B=0        Size       Size       t)         t)         Weights
--------------------------------------------------------------------------------------
Intercept                0.0000        403          0     100.00     100.00        175
RACE_ETH
  1                      0.0000         36          0     100.00     100.00         26
  2                      0.0000        142          0     100.00     100.00         54
  3                       .            202          0     100.00     100.00         84
  4                      0.7403         23          0     100.00     100.00         11
SEX
  Male                   0.7693        120          0     100.00     100.00         50
  Female                  .            283          0     100.00     100.00        125
NUM_STRAT
  1                      0.9062        107          0     100.00     100.00         58
  2                      0.5294         57          0     100.00     100.00          0
  3                      0.0000         98          0     100.00     100.00         98
  4                      0.0418         93          0     100.00     100.00          0
  5                       .             48          0     100.00     100.00         19
--------------------------------------------------------------------------------------

-----------------------------------------------------------
Independent
  Variables and        Original     Trimmed      Final
  Effects              Unequal      Unequal      Unequal
                       Weighting    Weighting    Weighting
                       Effect       Effect       Effect
-----------------------------------------------------------
Intercept                  7.7906       6.1443       7.1889
RACE_ETH
  1                        3.4211       2.0763       2.8050
  2                        3.8677       3.2783       3.4062
  3                       11.3710       9.3182       8.7197
  4                        7.7284       7.2264       7.8340
SEX
  Male                     5.3950       4.3675       4.9602
  Female                   9.5668       7.4248       8.8796
NUM_STRAT
  1                        1.1779       1.0562       1.2381
  2                        1.2111       1.2111       1.2943
  3                        1.1969       1.0000       1.0000
  4                        1.1534       1.1534       1.4248
  5                        1.1654       1.0180       1.0719
-----------------------------------------------------------

-------------------------------------------------------------------------------------
                       Minimum      Maximum                   Minimum      Maximum
Independent            Initial      Initial                   Adjustment   Adjustment
  Variables and        Weight       Weight                    Factor       Factor
  Effects              Among        Among        Marginal     Among        Among
                       Responden-   Responden-   Weight       Responden-   Responden-
                       ts           ts           Adjustment   ts           ts
-------------------------------------------------------------------------------------
Intercept                    3.35      2776.00       1.0396       0.5000       2.0000
RACE_ETH
  1                          3.35       128.80       0.5837       0.5000       0.7808
  2                          3.35      2776.00       1.1740       0.5000       1.5991
  3                          3.35      2220.80       0.8153       0.5000       0.7630
  4                          3.35      1110.40       0.7788       0.5000       2.0000
SEX
  Male                       3.35      2776.00       1.0086       0.5000       2.0000
  Female                     3.35      2776.00       1.0622       0.5000       2.0000
NUM_STRAT
  1                          9.94        29.83       0.6457       0.5698       2.0000
  2                         42.93       154.56       0.8238       0.7070       2.0000
  3                          3.35        13.39       0.2966       0.5000       0.5000
  4                         18.80        67.68       0.6936       0.5203       2.0000
  5                        925.33      2776.00       1.1047       0.5807       2.0000
-------------------------------------------------------------------------------------


