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ABSTRACT 

This paper discusses the use of some simple diagnostics to guide the formation of nonresponse adjustment cells. Following Little 

(1986), we consider construction of adjustment cells by grouping sample units according to their estimated response probabilities or 

estimated survey items. Four issues receive principal attention: assessment of the sensitivity of adjusted mean estimates to changes in 

k, the number of cells used; identification of specific cells that require additional refinement comparison of adjusted and unadjusted 

mean estimates; and comparison of estimation results from estimated-probability and estimated-item based cells. The proposed 

methods are motivated and illustrated with an application involving estimation of mean consumer unit income from the U.S. 

Consumer Expenditure Survey. 

KEY WORDS: Incomplete data; Missing data; Quasi-randomization; Response propensity; Sensitivity analysis; Weighting 

adjustment. 

1. INTRODUCTION

1.1 Problem Statement 

Survey analysts often use adjustment cell methods to account 

for nonresponse. The. main idea is to define groups, or "cells", of 

sample units which are believed to have approximately equal 

response probabilities, or approximately equal values of a specific 

survey item, e.g., income. Weighting adjustment or simple 

hot-deck imputation then is-carried out separately within each 

adjustment cell. The resulting adjusted estimator of a population 

mean or total will have a nonresponse bias approximately equal to 

zero, provided the within-cell covariances between survey items 

and response' probabilities are approximately equal to zero. 

Some previous nonresponse-adjustment work formed 

adjustment cells through combinations of simple demographic or 

geographical classificatory variables. However, Little (1986) and 

others considered formation of cells by direct grouping of sample 

units according to their estimated response probabilities or 

estimated item values. The present paper discusses some simple 

diagnostics that are useful in implementing these cell-formation 

ideas. Principal attention is directed to the sensitivity of results to 

the number of cells used; identification of specific cells that 

require additional refinement; comparison of adjusted and 

unadjusted mean estimates; and comparison of estimation results 

from estimated-probability and estimated-item based cells. These 

diagnostics are illustrated with income data collected in the U.S. 

Consumer Expenditure Survey. 
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and also compares the mean income estimates computed from 

estimated-probability and estimated-income based cells. Section 5 

summarizes the main ideas used in this paper, and notes some 

areas for future research. 

 

 

 

 

2. INCOME NONRESPONSE IN THE 

 U.S. CONSUMER 

EXPENDITURE SURVEY 

 

 

2.1 The Consumer Expenditure Survey, Weighting 

 Methods and Variance Estimation 

The U.S. Consumer Expenditure Survey (CE) is a stratified 

multistage rotation sample survey conducted by the Census 

Bureau for the Bureau of Labor Statistics. Sample elements are 

"consumer units", roughly equivalent to households. In the 

interview component of this survey, each selected sample unit is 

asked to participate in five interviews. The current CE weighting 

procedure accounts for initial selection probabilities, a 

noninterview adjustment, poststratification based on several 

demographic variables, and additional refinements; see Zieschang 

(1990) and United States Bureau of Labor Statistics (1992}. The 

complexity of the CE weighting work has led the BLS to use 

variance estimators based on pseudo-replication methods with 44 

replicates. This pseudo-replication is approximately equivalent to 

standard balanced repeated replication (Wolter 1985, Ch. 3). All 

standard errors reported here are based on this pseudoreplication 

method, with all additional parameter estimation and weighting 

adjustment steps performed separately within each replicate. 

 

 

2.2 Income Nonresponse 

The noninterview adjustment in the current CE weighting 

procedure is generally considered to account adequately for unit 

nonresponse, e.g., noncontact or refusal to participate in a specific 

interview. Thus, unit nonresponse in the CE will not be 

considered further here. However, the BLS has had concerns 

about possible bias in mean income estimates due to item 

nonresponse that occurs with income questions in the CE; some 

background is as follows. 

Here, we used data from the second and fifth interview reports 

from all consumer units that had a second interview scheduled 

during 1990. The second-interview data involved 5,125 

interviewed units and the fifth-interview data involved 5,093 

interviewed units. For each interviewed unit (both the complete 

and the incomplete income reporters), BLS records provided a 

large number of demographic and expenditure variables; these 

were used as auxiliary variables in the modeling work described in 

Sections and 4 below. For both the second and the fifth interviews, 

approximately 14 percent of the interviewed consumer units were 

incomplete income reporters. 



 

 

  

appropriate number of cells hinges on a bias-variance trade-off. 

For the present dataset, it appears that the effective bias reduction 

occurs fairly quickly (at k = 5, say), while substantial variance 

inflation does not occur until some point beyond k = 20. This is not 

unreasonable, since even for k = 20, the number of income 

responses per cell remained fairly large (ranging from 461 to 569), 

and thus avoided the general unstable-estimator problem 

associated with increasing numbers of sparse cells. Conversely, 

bias-variance tradeoff problems may be more severe for moderate 

k in applications involving smaller effective sample sizes, e.g., 

estimation for small subpopulations. 
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