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1. Introduction
1.1  Purpose and Audience

This report describes the mgjor cross-sectiona imputation and longitudinal editing procedures
applied to data collected in the Survey of Income and Program Participation. The report was
prepared under a Joint Statistical Agreement between the U.S. Bureau of the Census and the Survey
Research Center at the University of Michigan, and isaresource for users of SIPP data products who
want an overview of the current cross-sectional imputation and longitudinal editing procedures, or
need more details about the imputation and editing procedures to conduct their own evauation of
whether imputed or edited values affect their analyses. The report provides users of SIPP data with
an impression of the different types of nonresponse which occur and the nature of the cross-sectiona
imputations and longitudinal edits performed to compensate for missing or inconsistent data. The
audience for this report is the same as that for the "SIPP Users Guide."

Missing data, some of which give rise to the need for cross sectional imputation and
longitudinal editing, can be classified on three levels: noncoverage, unit nonresponse and item
nonresponse. Noncoverage occurs when units are missing from the sampling frame and therefore are
never observed. Unit nonresponse can be described on two levels: complete unit nonresponse in
which no interviews are taken within a household; and, partial unit nonresponse in which one or more
eigible sample persons, but not all eigible sample persons, within a household are not interviewed.
Item nonresponse occurs when interviewed persons are unable or unwilling to provide requested
information.

This report describes the SIPP cross-sectional imputation procedures used to compensate for
item nonresponse and for selected types of person-level (partial unit) noninterviews. Adjustments
for household-level (complete unit) noninterviews are made by increasing the weights of responding
persons. Compensation for any noncoverage is generally handled by a post stratification procedure,
which is not described in thisreport. The longitudinal editing procedures in the SIPP are designed
to remove inconsistencies in a sample person's longitudinal record introduced through independent
wave imputations, to adjudicate occasional disagreements in reported information across waves and
to reconcile reported information with Census demographic definitions. The need and desirability of
longitudina editing follows from the practice of processing each wave of SIPP data independently
from other waves. The development of the longitudinal file provides an opportunity to incorporate
data from surrounding waves into the edit procedures, and in general, to review the record from a
longitudinal perspective.

The generd meaning of the term "imputation”, as used in the report, refers to a general class
of procedures which replaces item missing data in one record with nonmissing data from a different
record, including statistical matching which is used in the SIPP to compensate for selected types of
person-level noninterviews. Changes made to records when they are longitudinally processed are
referred to as edits. A distinction is made between cross-sectiond imputation and longitudinal editing
because in the former case, the procedure is open in the sense that replacement values are acquired



from the records of other sample persons; whereas, in the latter case the procedures are closed
because no additional information is obtained from the records of other sample persons.

There are additional aspects of the SIPP data processing procedures which are not covered
inthisreport. Among these related topics are the quality of imputations and the effects imputations
and editing have on estimating survey statistics, the development of weights which adjust for
household-level noninterviews and the sources and potential biases of nonsampling errors. Many of
these related topics are covered in Census publications such as the SIPP Quality Profile and reports
in the SIPP Working Paper series.

The SIPP Quality Profile provides a convenient summary of what is known about the
sources and magnitude of errors in estimates based on SIPP data. The profile covers both sampling
and nonsampling errors; athough, the primary emphasis is on nonsampling errors. The SIPP
Working Paper series, some of which are referenced here, cover a wide variety of topics and provide
additional reading on nonresponse, imputation and weighting.

1.2  Overview of the SIPP Design

The Survey of Income and Program Participation was initiated in late 1983 (the start of the
1984 pand) by the U.S. Bureau of the Census with the principal objective to provide policy-makers
with more accurate and comprehensive information on income and program participation in
government programs than were available through other data sources. The survey results were
intended to inform policy in the areas of welfare and tax reform, and improvement to entitlement
programs such as Socia Security and Aid to Families with Dependent Children.

Interviews of panel members by self or proxy reports are conducted every four months for
seven or eight consecutive interviews. Each round of interviewsis referred to asawave. Origind
panel members, also known as 100-level persons, are defined as persons age 15 or older who are
living in sampled households on the date of the Wave 1 interview or persons under the age of 15 who
become age digible in subsequent waves. In subsequent waves age eligible persons who join a SIPP
sampled household are dso interviewed. These persons are known as additional sample persons and
areidentified by numbersin the 200 plus series, where the leading digit refers to the wave in which
the person joined the panel. Each round of interviews collects information on household members
for the previous four-month reference period. A new sample or panel isintroduced each year. A
complete description of the SIPP program is found in Nelson, McMillen and Kasprzyk (1985).

1.3  Organization of the Report
The report is organized into five chapters including the Introduction. Each chapter either

describes an imputation or editing procedure applied to information associated with one or more of
the SIPP data collection instruments or reviews arelated topic.



The basic data collection instruments in the SIPP include the Control Card, the Core
guestionnaire and one or more Topica Modules. The Control Card is the basic record for each
sample unit and contains demographic and household composition information, items transcribed
from prior wave interviews as well as adminidrative data. The Core questionnaire contains questions
which are repeated at each interview and are asked of each sample person. Topica Modules contain
questions which generdly are not repeated at each wave and cover special topics not included in the
Core questionnaire.

Despite efforts to ensure a complete set of measures for each sample person in each wave,
some persons refuse to be interviewed or cannot be located and other interviewed persons are
unwilling or unable to provide all requested information in one or more of the SIPP data collection
instruments. In addition, inconsstencies in data between waves only become apparent when a record
is viewed longitudinaly. In the SIPP, item missing data and selected types on person-level
noninterviews are independently imputed in the wave in which the data are missing; i.e., information
from preceding or succeeding waves is not used to replace missing information in the current wave
during cross-sectiona processing. Additiona adjustments are made to the data when the records for
each wave in apanel are linked together to form the longitudinal file.

Chapter 2 describes the procedure used to impute Core questionnaire items for two types of
person-level noninterviews in the SIPP. Chapter 3 outlines the imputation procedures used within
a wave to compensate for item missing data in the Core questionnaire. Chapter 3 also notes
variations in the Core questionnaire imputation procedures used to compensate for item missing data
in the Control Card and Topical Modules. Chapter 4 provides an overview of the longitudinal editing
procedures. Chapter 5 reviews strategies for assessing the influence of imputed data on one's
analyses.

1.4  Typesof Noninterviews and Item Missing Data in the SIPP

The U.S. Bureau of the Census classifies noninterviews at both the household and person
level. Household level noninterviews occur when a housing unit is sampled but no interviews are
obtained because the housing unit not longer exists, is not occupied, cannot be located or the
occupants of the household are temporarily away or refuse to be interviewed. Person-level
noninterviews are defined only in householdsinwhich at least one person was interviewed and occur
because one or more sample persons, but not all sample persons in the household, refuse to be
interviewed or are unavailable and a proxy report is not obtained. Person-level noninterviews may
occur for one wave, two or more consecutive waves or between responding waves. The various
types of household and person noninterviews are reviewed below.



Household-L evel Noninterviews

Type A Noninterview: Type A noninterviews consist of households
occupied by persons digible for interview and for whom a
guestionnaire would have been completed if an interview had been
obtained. Type A noninterviews occur when every eligible member
of the household is a noninterview. Type A noninterviews occur
when no one is a home in spite of repeated visits, all household
members are temporarily absent during the entire interview period (for
example, they are away on vacation), household members refuse to
participate in the survey, the household cannot be located, the housing
unit cannot be reached because of impassable roads or interviews
cannot be taken because of seriousillness or degth in the family.

Type B Noninterview: this type of noninterview occurs when a
housing unit is vacant, occupied by persons with their usua residence
elsewhere, unfit for occupancy or set to be demolished, under
congtruction and not ready for occupancy, or converted to temporary
business or storage. It also occurs when a site for a mobile home,
trailer or tent is unoccupied or when a permit has been granted, but
construction has not started.

Type C Noninterview: occurs when a housing unit is demolished, or
house or trailer is moved, converted to permanent business or storage,
merged or condemned. These later reasons apply in Wave 1 only. In
subsequent waves, Type C noninterviews are defined when all sample
persons are deceased, have moved outside the country or are living in
armed forces barracks.

Type D Noninterview: Type D noninterviews only occur in Waves
2 and beyond and are defined when a household or some members of
a household are living at an unknown new address or at an address
located more than 100 miles from a SIPP sample area and a telephone
interview is not conducted.

Per son-Leval Noninterviews

TypeZ Noninterview: Type Z noninterviews occur when a member
of an interviewed household is not interviewed because they are
unavailable for an interview or refuse and a proxy interview is not
obtained.




Departure Noninterview: is defined by someone who was a member
of a SIPP interviewed household sometime during the four-month
reference period but was no longer a household member on the date
of interview. The phrase "Departure Noninterview", which is not an
official Census term, is used throughout this report as a convenient
way to digtinguish between the two types of person-level
noninterviews.

[tem Nonresponse

Item Nonresponse: item nonresponse occurs when a response to one
or more guestions is not provided, though most of the questionnaire
is completed.

Among these four types of household noninterviews, no adjustment is required to compensate
for Type B and Type C noninterviews. Thisis because Type C noninterviews are no longer housing
units at the original sample address or the housing unit no longer is occupied by sample persons.
Housing units classified as Type B noninterviews either have no occupants or the occupants' usual
resdenceis esawhere. Personswhose usua residence is elsewhere are not interviewed because they
have a chance of being in the sample at their usual residence. Weighting adjustments are used to
compensate for Type A and Type D noninterviews. 1tem nonresponse and both types of person-level
noninterviews in the SIPP are imputed using the procedures described in this report.

15  Sequenceof SIPP Cross-Sectional Imputations and Longitudinal Edits

Figure 1.1 outlines the sequence of steps in which the SIPP data are processed cross
sectionally and longitudinally. The presentation of materia in this report generaly follows the
sequence of processing stepsin Figure 1.1. When SIPP data are processed cross sectionally each
wave of data are treated separately. The cross-sectional processing begins by imputing item missing
data on the Control Card.! Missing items on the Control Card are imputed first because many of the
demographic variables located there are used in subsequent imputation steps and need to be
nonmissing for all cases? Next, Core questionnaire records are imputed in full from a single donor
for two types of person-level noninterviews. Because person-level noninterviews are imputed before
donor records are processed for item missing data, imputed noninterview recordsinitialy retain the
pattern of item missing data on the donor record. Missing items on the Core questionnaire are
subsequently imputed for responding sample persons and for noninterviews whose records were
previously imputed. The processing of Core questionnaire itemsis also sequenced so that missing
itemsin earlier steps can be used to impute missing itemsin later steps.

! At the same time item missing data are imputed a series of logical consistency and other edit checks are also
applied to the data.

2 The imputation of item missing datain the Control Card is covered in Chapter 3, which describes the
imputation of item missing in the Core questionnaire.
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Item missing data on the Core questionnaire are imputed section by section in the following sequence:

Labor force and recipiency;

Other cash income;

Wage and sdlary and self-employment variables,
Asset variables; and

Program participation variables.

agrwhpE

Item missing dataon Topicad Modules are imputed at the same time missing items on the Core
guestionnaire are imputed. Once the data for each wave in a panel has been processed, selected
groups of items are extracted from each wave and longitudinally edited. The process of extracting
and editing is performed separately for the following groups of items:

Demographic and household variables;
Employment variables;

General amount variables; and

Other variables.
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As each group of itemsis edited they are joined together to create the SIPP Longitudina file.
16  Goalsof Imputation

There are two general goals of imputation, one is statistical and the other is practical. The
statistical goal of imputation is to minimize the mean square error of survey estimates. The mean
square error has both a variance and a bias component. All imputation procedures increase the
variance of estimates but some imputation procedures increase the variance less than others.
Imputation can reduce the bias component of the mean square error to the extent systematic patterns
of item nonresponse are identified and correctly modeled. The ability of an imputation scheme to
correctly guessthe missing values of individual itemsis of lesser importance; although, the better an
imputation scheme is able to doesthis, the smdler will be the error due to imputation. The statistical
goal of imputing missing datain the SIPP is also more general than specific. The SIPP imputation
procedures are not designed to address estimation of specific parameters, but rather to provide
reasonable estimates for a variety of analytical purposes. No single imputation procedureislikely to
be ideal for al analytical purposes.

There are also severa practica goas for imputing missing data. Consistency is maintained
between the results from different analyses when missing data are imputed because cases with missing
data are not necessarily excluded. 1n the absence of imputation, and in the presence of missing data,
different andyses will be based on different subsets of cases depending on the pattern of missing data.
For analyses based on casewise deletion of missing data, partia information about otherwise
responding casesis sacrificed. The construction of household and family level variablesis also made
easier when missing items on individua records are imputed.



Although the statistical goal of imputation is to reduce the bias component of the mean square
error, there is no guarantee that estimates based on imputed data are less biased than estimates based
only on nonmissing data. In fact, the bias associated with estimates based on imputed data could be
greater depending on the type of imputation used and the parameter being estimated. Imputation also
has the distinct disadvantage of creating the impression that the data are complete. All statistical
imputation procedures fabricate data which increase the variance of estimates. Because the increase
in variance due to imputation is difficult to incorporate into variance estimates, the precision of survey
estimatesis often overstated. 1n essence, imputation can reduce the effective sample size of the data
file.

2. Compensation for Person Noninterviews: Type Z Imputation of Core Questionnaire
2.1  Introduction

This chapter describes a gatistical matching procedure used to impute wave nonresponse for
two types of person-level noninterviews in otherwise cooperating SIPP households.®* The procedure
imputes an entire Core questionnaire from a single donor for both types of noninterviews when less
than the full complement of eligible sample personsisinterviewed in a household. The first type of
imputed noninterview isfor persons aged 15 or older who were members of interviewed households
at the beginning of the four-month reference period but were not members of any SIPP interviewed
household on the date of interview. These persons may have moved within the United States and
were not located, or moved outside the United States, entered institutions, moved to armed forces
barracks, died or became ineligible for interview because they were no longer living with a 100-level
sample person. Throughout this report persons who were members of SIPP interviewed households
at the beginning of the reference period but not on the date of interview are referred to as "Departure”
noninterviews. Although the term "Departure” noninterview is not an official Census phrase, it is
used in the report as a convenient way to distinguish between the two types of imputed
noninterviews.

The second type of imputed noninterview isfor persons aged 15 or older who were members
of SIPP interviewed households on the date of interview and during al or a portion of the four-month
reference period, but were not interviewed because they refused to cooperate or were unavailable for
interview and a proxy report was not possible. These sample persons are referred to as " Type Z"
noninterviews. Theletter "Z" is used to distinguish person-level noninterviews from the various types
of household-level noninterviews--Types A, B, C and D.

: we ghting adjustments are used to compensate for Type A and D noninterviews. Item missing data are

handled by a sequential hot-deck imputation procedure which is described in Chapter 3. See Chapter 4 for a description
of longitudinal editing procedures.



2.2  Reasonsfor Imputing Wave Nonresponse

Core questionnaires for both types of noninterviews are imputed so that information reported
by other household members can be retained and aggregate household variables such as
income can be constructed. Moreover, by imputing from a single donor rather than from multiple
donors, the interrelationships between variables are preserved. The alternative is to consider the
entire household as a noninterview and to compensate for the noninterview by weighting households
in which al digible persons responded.

Both types of noninterviews are imputed for each wave in which the sample person was
eligible, but not interviewed. Type Z noninterviews can have imputed data for one wave and self or
proxy reported data for the surrounding waves, or they can have imputed data for multiple waves,
some of which can be consecutive.* Departure noninterviews, however, will most likely have imputed
datafor only one wave, and, with few exceptions, will not reappear in subsequent waves, unless they
rgoin a SIPP interviewed household from an ingdtitution or service in the Armed Forces. Persons who
leave an digible sample household sometime during the Wave 1 reference period are never classified
as Departure noninterviews because the SIPP sample is defined by ligible persons residing within
a selected household on the date of interview.

Type Z noninterviews and Departure noninterviews can include:

* Origina sample personsfirst interviewed in Wave 1 (100ded
persons) but who are not interviewed in one or more of the
following waves for which they remain dligible;

* Sample persons who become age dligible (turn 15) after
Wave 1 but who are not interviewed in one or more of the
following waves for which they remain eligible; and

* Persons who join the household of an original sample
person after Wave 1 (referred to as additional persons,
nonsample persons or 200 plus persons) but who are not
interviewed in one or more of the following waves for which
they remain dligible.

4 Persons who were members of SIPP interviewed households at the beginning of the reference period but not on
the date of interview are identified on individua wave files as follows: POP-STAT=1 (person was age 15 or older in
month of interview) and PP-M1S*=1 for *=1 or *=1 and 2, or *=1, 2 and 3; or *=1, 2, 3 and 4 (person wasin sample
for at least one month of the reference period starting in month 1) and PP-INTVW=0 (person was not interviewed).
These persons are identified on the Full Panel Research File asfollows: AGE(CMONTH) is 15 or more, where
CMONTH=weighting control month and PP-INTVW=0 and where PP-M1S=1 for month one of the corresponding
wave for one or more wavesin the period covered by the weight, i.e., calendar year 1, calendar year 2, panel weight.

Type Z noninterviews are identified on individual wave files asfollows: PP-INTVW=3 OR 4.

10



2.3  Examplesof TypeZ and Departure Noninterviews

Table 2.1 provides examples of household membership patterns across the four-month
reference period preceding the month of interview as well as the month of interview and indicates
whether data for person-level noninterviews with that pattern are imputed. Persons with patterns 1,
2 or 3in Table 2.1 represent Type Z noninterviews and are imputed in each wave they are a
noninterview. Noninterviews with pattern 3 are considered Type Z noninterviews because sample
persons entered SIPP interviewed households on or before the 15th of the interview month. All
persons age 15 or older who enter SIPP interviewed households on or before the 15th of the
interview month are considered eligible household members whose Core questionnaire data are
imputed if not interviewed. Persons who enter SIPP interviewed households after the 15th of the
interview month (pattern 4), on the other hand, are not considered eligible household members and
do not appear in the cross-sectiond file because they are classified as out of sample for all months of
the wave. Noninterviews with household membership patterns 5, 6 or 7 are considered Departure
noninterviews whose Core questionnaire data are imputed. Pattern 7 represents sample persons who
leave a SIPP interviewed household after the 15 of the last reference month of the four-month
reference period. These persons are classfied as eigible household members whose data are imputed.
Persons who leave SIPP interviewed households on or before the 15 of the last reference month
(pattern 8) are indligible because they are defined as out of sample for the entire four-month reference
period. Personswho both enter and leave a SIPP interviewed household during the reference period
and are gone before the month of interview, such as those indicated by pattern 9, are never recorded
as household members; consequently, no imputation is performed for persons with this pattern of
household membership.

24  TypeZ Imputation Procedures

The methods used to impute records for noninterviews with household membership patterns
1, 2 or 3 (Type Z noninterviews) and 5, 6 or 7 (Departure noninterviews) are called Type Z
imputation procedures.® Type Z imputation is based on a hierarchical sorting and merging operation
which matches noninterviews with respondents on socioeconomic characteristics available for both.
Type Z imputation procedures are designed such that a match is aways found. Once a matching
donor is identified Core questionnaire values reported by the donor, or provided by a proxy, are
assigned to the noninterview record in full, except for identification variables or other variables not
relevant for the household in which the noninterview occurred.

5 Note: Topical Module datafor Type Z and Departure noninterviews are imputed using the item-by-item
sequentia hot-deck procedure employed for item missing datain the Core questionnaire. See Chapter 3 for an overview
of the SIPP sequential hot-deck procedure.
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Core questionnaire data for Type Z and Departure noninterviews are imputed in the following
three steps.

1. In the first step, noninterview (recipient) and respondent
(donor) cases are identified.

2. In the second step, each noninterview case is matched
with four or five donor records depending on which
matching variables are available and whether sample
persons were interviewed in the previous wave.

3. One donor record which represents the "best" match is
selected in the final step.

The donor pool from which a respondent record is selected and duplicated for a noninterview
caseincludes dl persons age 15 or older who were interviewed or whose information was collected
by proxy in the wave in which the noninterview occurred. The universe of donors for a particular
wave is aways restricted to respondent records in that wave; respondent records from preceding or
succeeding waves are never used, athough some matching variables may be obtained from the
preceding wave.® Theidentification of donor records or whether the donated data were obtained by
self or proxy reports is not indicated on the recipient record.

24.1 Matching Variables

The socioeconomic variables which are used to match noninterviews with respondents are
either taken from the current wave Control Card, extrapolated forward from previous wave Control
Card information or, if missing on the Control Card, imputed for the current wave using an item by
item hot-deck procedure (see section 3.5.8). The variables used to match noninterviews with
respondents include age, race, gender, marital status, household relationship, education, veteran
status, parent/guardian status and income and asset sources. Age and marital status are defined at
two levels, with one level containing more detail than the other. Figure 2.1 provides a description
of the global set of 10 matching variables, subsets of which are used to match noninterview and
respondent records on several levels.

®  The pool of eligible donorsisidentified on theindividual wave files as follows: AGE(5) GE 15 and PP-
INTVWEQ1O0R2.
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Table2.1 Examples of Household Member ship Patterns by Reference Month and Month
of Interview for Person-L evel Noninterviews and Whether the Noninterview is
I mputed’

J TypeZ Departure Noninterview Reference Interview
Noninterview Noninterview Imputed Month Month
4131211 0

1 Yes No Yes

2 Yes No Yes

3 Yes No Yes (enter on or before 15)

4 No No No (enter after 15)

5 No Yes Yes

6 No Yes Yes

7 No Yes Yes (leave after 15)

8 No No No (Ieave on or before 15)

9 No No No

* Shaded areasin Table 2.1 indicate months noninterviewed person was amember of aSIPP  interviewed household.

Income and asset variables which are used to match noninterviews with respondents are
obtained from the previous wave Control Card for both current wave noninterviews and respondents
if an interview was obtained in the previous wave; otherwise, income and asset variables are not used
as matching variables. Consequently, income and asset variables are never used as matching variables
to impute Wave 1 noninterviews. All other matching variables are obtained from the current wave
Control Card, which may contain items extrapolated from the previous wave Control Card or
imputed, as noted above.

Income and asset matching variables are obtained from the previous wave Control Card when
available for both donors and recipients for two reasons. First, the current wave is unlikely to contain
income and asset information for noninterviews. Second, if income and asset variables for
noninterviews are obtained from the previous wave then corresponding variables for respondents are
also obtained from the previous wave to maintain temporal consistency. These procedures increase
the likelihood that a better quality imputation is achieved because additiona information about a
noninterview is used when avallable. If the matching variables are correlated with missing values then
as the matching groups become more homogeneous, which is afunction of the number of matching
variables, any nonresponse bias should be reduced.

13



Figure2.1

Variables Used to Match Recipients with Donors for Imputing Two Types of
Noninterviewsin the SIPP

AGE (AGE1) AGE (AGE2)

1. 15t0 17 1. 15TO 24

2. 18to 24 2. 25TO54

3. 25t0 54 3. 55to0 64

4, 5510 64 4, 65 or older

5. 65 or older

RACE SEX

1. White and other nonblack 1. Made

2. Black 2. Female

MARITAL STATUS(MSY) MARITAL STATUS(MS2)
1. Married [MS(5)=1,2] 1. Married [MS(5)=1,2]
2. Divorced or separated [MS(5)=4,5] 2. All others[MS(5)=3,4,5,6]

3. Widowed [MS(5)=3]

4 Never married [M S(5)=6]

HOUSEHOLD RELATIONSHIP

1 Householder [RRP(5)=1,2]

2. Not householder [RRP(5) NE 1,2]

EDUCATION ATTAINMENT

1 Lessthan 16 years completed

2. 16 or more years completed (HIGRADE GT 24 OR

(HIGRADE EQ 24 AND GRD-CMPL EQ 1))

VETERAN STATUS

1 Veteran (U-VET EQ 1 AND U-AF NE 1)
2. Nonveteran (ALL OTHER)
DESIGNATED PARENT/GUARDIAN

1 Yes

2. No

INCOME SOURCES (See Appendix 1 for a description of income sources)
1 Had no income sources 1-56

2 Had income sources 1 or 2

3. Had income sources 3 or 20-24

4 Had source 27

5 All other combinations

ASSET SOURCES (See Appendix 1 for a description of asset sources)

1. Had no asset sources 100-150
2. Had asset sources 105-107 or 120-150
3. Had sources 100-104 or 110
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2.4.2 Matching Levels

In practice, a noninterview cannot aways be matched with a respondent on al matching
variables. To account for situations where a match cannot be made on all variables, simultaneous
matches are made at severa lower levels of detail by omitting some matching variables and reducing
the number of categoriesin others. The socioeconomic variables which define each match level are
outlined in Table 2.2. Intotd, there are 9 different match levels which are organized into two groups
depending on the interview status of the sample person in the previous wave. The two groups of
matching levels are:

1. Persons interviewed in the previous wave are matched at five levels referred to as Type B
matches; and

2. Persons not interviewed in the previous wave are matched at four levelsreferredto as Type
A matches.

Table 2.2 Matching Levels Used to Impute Core Questionnaire for Two Types of
Noninterviewsin the SIPP

Type A Matching

Type B Matching Levels Levelsfor Persons
for Persons Interviewed in not Interviewed in
Previous Wave Previous Wave
Matching Variables 1 2 3 4 5 1 2 3 4
Age (AGE1)
Age (AGE2)
Race
Sex

Marital Status (M S1)
Marital Status (MS2)

Householder Status

Education

Veteran Status

Parent/Guardian

Income Types

Assets Sources

" Shaded areas indicate variables which define level of match.
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Each maiching level is defined by a different combination of variables. No level is defined by
al 10 matching variables. Age, gender and parent/guardian status are common to all match levels,
and income and asset variables are used only if a sample person was interviewed in the previous wave.
The matching levels are arranged hierarchically and become progressively less demanding on the
qudificationsfor amatch. Theleast demanding level is defined such that a match is always found at
that level.

A noninterview case is matched at severa levels against a pool of donors to avoid the
potential problem of not finding a match when only alarge number of matching variables are used,
which produces a potentidly better quality imputation, and getting an imputation of potentially lesser
quality when only afew matching variables are used. Matching noninterviews with respondents at
severd levels ensures that a donor record is always found, and if a match isfound at more than one
level, the one "best" match is selected.

2.4.3 Matching Operation

Once current wave noninterviews and donors are identified and their interview status for the
prior wave is determined two files are created : onefile is created for noninterviews and onefile is
created for respondents, each of which contains a number of matching records. The noninterview
file contains either 5 Type B records or 4 Type A records for each noninterview case depending on
whether the sample person was interviewed in the previous wave. Each record created corresponds
to one of the matching levels outlined in Table 2.2. Comparable records are created for sample
persons who qualify as donors: if the donor was interviewed in the previous wave, 5 Type B and 4
Type A records are created for each donor case; otherwise only 4 Type A records are created because
the donor was not interviewed in the previous wave. Each record created has information about the
sample unit and sample person and contains three match keys:

1. Type of match, A or B;

2. Level of match, 1-4 or 1-5 depending on type of match; 3.
A match index which represents the product of the vauesof
each of the match variables for each type and level of match.

The two files are subsequently sorted by and compared on match type, match level and match index.

The output from the matching operation is an updated file of noninterview matching records.
When a match for a particular level is found the noninterview matching record is updated with
information from the respondent matching record. If no match is found, the noninterview matching
record is updated with zeros, indicating no match was found for the noninterview at that level. The
donor record selected and duplicated for the noninterview corresponds to the level at which the best
match was found. The best match occurs at the level containing the most variables with the greatest
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amount of detail. The best match always corresponds to the lowest numbered level at which a match
occurred.’

Donor selection is sequentia with replacement, i.e., donors are selected within a matching
group from top to bottom. A matching group is defined by records having the same value on the
match index. When there are more noninterviews than donors in a matching group the donor pool
is recycled from top to bottom. In this way a respondent may serve as a donor more than once.
Appendix 2 provides an overview and illustration of the Type Z imputation procedures.?

Type Z imputations are performed before respondent records have been edited; although,
some items on the respondent record which would be inappropriate for the noninterview case are
removed before the imputation procedure begins. For example, the respondent's health insurance
policy may contain information about covered dependents which may not be relevant or appropriate
for anoninterview case and is removed from the respondent record prior to imputation. References
to "person numbers’ are dso removed from the respondent donor record wherever they occur prior
to imputation. Since donor records can contain item missing data or other items considered to be
inconsistent prior to being edited, the imputed records initially contain any missing and inconsistent
items present on the donor records. Type Z-imputed records and interviewed records are
subsequently edited and imputed for item missing data together. Consequently, once all records have
been edited, a Type-Z imputed record and its donor may no longer have the same set of
measurements. The extent to which this is true depends on the level of missing data on the donor
record and the changes made during the editing process.

These procedures which impute Core questionnaire data from a single donor for both Type
Z and Departure noninterviews are applied consistently within waves and across panels with one
exception: Type Z noninterviews were not imputed for Wave 1 of the 1984 Panel.® Datafor both
types of noninterviews are imputed for each month in the reference period whether or not the person
was in sample for a particular month. Zero weights are assigned to reference monthsin the wave files
in which an imputed noninterview was not in sample. In the longitudinal files, all monthly fields for
reference months with PP-M1S=0,2 (person was in a Type A noninterview household or was not in
sample for that month) are dropped from the record.

" The type of match, level of match and whether the donor information was self reported or obtained through a

proxy are not carried on the wave or longitudinal files for imputed cases.

8 SeeCoder (1978) and Welniak and Coder (1980) for additional reading about this hierarchical imputation
procedure.

o Type Z noninterviews in Wave 1 of the 1984 panel were classified as Type A noninterviews, and compensated
by weighting respondent cases, because an imputation system was not fully developed at the time.
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Table2.3

Number of Type Z-Imputed Records for Selected Waves and Panels by Type
and Level of Match

TypeA: Level of Match TypeB: Level Of Match
Panel Wave 1 2 3 4 1 2 3 4 5 Totd
1990 1 657 3 1 0 0 0 0 0 0 661
2 699 1 2 0 1034 17 10 3 0 1766
3 1093 1 4 0 986 11 7 6 4 2112
4 1278 3 3 0 1148 11 13 5 6 2467
5 1575 1 5 1 1179 10 27 3 2 2803
6 1737 0 7 2 942 8 4 2 3 2705
7 1788 2 5 1 875 11 13 5 3 2703
8 1858 3 4 1 883 10 7 3 0 2769
1991 1 360 0 3 0 0 0 0 0 0 363
2 421 1 1 0 670 11 16 5 1 1126
3 754 2 7 3 654 7 8 8 2 1445
4 876 2 6 0 602 5 14 2 0 1507
5 1012 1 2 1 634 10 8 6 0 1674
1992 1 819 0 5 1 0 0 0 0 0 825

2.4.4 Number of Type Z Imputed Recordsfor Selected Panels and Waves

Table 2.3 contains the number of Type Z-imputed records by type of match (A or B) and level
of match (1-4 for Type A level matches and 1-5 for Type B level matches) for selected panels and
waves. The total number of Type Z-imputed records for a particular wave is also noted. The
digtribution of imputations by level of match shows that the largest number of imputations occur at
level 1, which corresponds to the level containing the most matching characteristics of any level. By
definition there are no Type B matches for wave 1 of a pand.

18




3. Compensation for Item Missing Data in the Core Questionnaire, Control Card and
Topical Modules

3.1 I ntroduction

This chapter describes the imputation procedures used in the SIPP to compensate for item
missing datain the Core questionnaire and Topica Modules for responding sample persons and Type-
Z imputed noninterviews, and variations applied to the procedure for imputing item missing datain
the Control Card.*

In genera, imputation of item missing data is the process of replacing missing or inconsistent
data in one case with plausible values selected from another case. Item missing data occur when
respondents refuse to provide or do not have the information requested, or the information provided
isincongstent with edit specifications and the response is deleted during the processing stage; or arise
when interviewers forget to ask for the information, or record it incorrectly and an edit failure results;
or areintroduced as keying errors during the processing stage. In the SIPP plausible values for item
missing data are identified by logica deduction or by Statistical imputation. Each of these procedures
is described in this chapter.

3.2 Reasonsfor Imputing Item Missing Data

The main objective of imputing item missing data is to reduce the mean square error of
estimates, particularly the nonresponse bias component which arises when the underlying process
which generates the pattern of item missing datais not random.* Data sets which are imputed for
item missing data offer the convenience of being easier to analyze because data users can perform a
wide range of gtatistical analyses without omitting cases with missing values on one or more variables.
Moreover, carefully desgned imputation procedures preserve interrel ationships among variables and
provide consstency between results from different analyses. This last feature isimportant for public
use data sets such as the SIPP where the different analyses to be performed on the data are not known
apriori.

The alternative to imputing item missing data is to do nothing. But doing nothing implies a
modd that item missing data are missing at random among all sampled cases, an unlikely assumption
at best which can lead to biased estimates. Although all imputation procedures are based on models,
the models are often more explicit and plausible. For example, instead of a model that assumes item
missing data are randomly distributed among all cases, the most widely used imputation procedures
assume the more realistic model that item missing data are randomly distributed within subgroups.

10 see Section 2 for adiscussion of the imputation procedures used to compensate for unit nonresponse within

otherwise responding househol ds and Section 4 for a discussion of the longitudinal edits and imputations.

™ For further discussion of the mean sguare error see Kish (1965).
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3.3  Componentsof an Item Missing Data | mputation Procedure

There are numerous components of any item missing dataimputation procedure and variations
in how they are configured in practice. For instance, the source of the replacement values may be the
current data set, other sample surveys, censuses or administrative records. The type of replacement
values may be individual attributes or quantities, means, model-based predictions, values based on
adistance function or expert judgement. The imputations may be carried out independently within
subclasses of the population. Each missing item may be imputed independently or groups of related
items may be imputed together, receiving replacement values from the same donor. The procedure
for selecting donors may be random, implemented with or without replacement, nonrandom or
sequential from an ordered file. Moreover, not all respondent cases may be digible to serve as
donors. For example, restrictions may be placed on respondent cases with outlying values or values
which were obtained by proxy reports rather than from the donor directly. Panel surveys such asthe
SIPP have the additiona option of imputing for a missing response to an item in one wave with the
nonmissing response to the same item provided in another wave.

The way in which these components are configured in practice consider the manner in which
the datawill be used and resource condraints such as time and money. Some imputation procedures
are appropriate for data collected solely for producing descriptive measures, while other imputation
procedures are more appropriate for data to be used analytically. Some imputation methods alter
margind distributions and distort variance-covariance matrices as well. For large ongoing surveys
like the SIPP imputation systems need to be set up ahead of time and implemented quickly and
efficiently on an ongoing basis. Moreover, the imputation system needs to anticipate a variety of
analytical applications to be made with the data.

The following sections describe the two imputation methods used to compensate for item
missing datain the SIPP Core questionnaire and Topical Modules: logical, or deductive, imputation
and a datigtica imputation procedure known as a sequentia hot-deck, and variations in the sequentia
hot-deck procedure applied to missing items on the Control Card.

34  Logical Imputation of Item Missing Data

Logicd, or deductive, imputations are preferred over statistical imputations and are used in
the SIPP whenever missing or inconsistent items can be reasonably inferred from nonmissing items
within the same record. The advantage of logical imputation is that the increase in variance due to
imputing several missing items on one record with nonmissing items from numerous other records
isavoided. Logica imputations are used to replace missing items in the Core and Topical Module
guestionnaires and in the Control Card. A genera overview of logical imputation in the SIPP is
provided below, but details of the large class of edits which encompass logical imputation are not
within the scope of this report.

Prior to the point in the cross-sectional editing process at which a missing item would be
imputed a check is made for feasible values within the section the missing item is located. If afeasible
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vaue can beinferred from reported information, the inferred value replaces the missing value and no
statistical imputation of that item for that case is performed. For example, when an answer to the
guestion about looking for work during the reference period is missing, a"yes' answer islogically
imputed if the respondent indicated in subsequent items that they looked for work during one or more
weeks in the reference period. |If appropriate, the search for feasible responses is sought among
nonmissing items both before and after the missing item. There are no imputation flags in the SIPP
cross-sectiona or longitudind files which indicate that the value of an item was logically imputed, nor
is a distinction made between data obtained by self or proxy interviews.

3.5  Sequential Hot-Deck Imputation Procedurein the SIPP

The statistical imputation procedure used in the SIPP to compensate for item missing datain
the Core questionnaire, Control Card and Topical Modules is referred to as a sequentia hot-deck.
Although there is no genera agreement on the precise definition of a hot-deck procedure, in the SIPP
it refers to an imputation procedure which replaces item missing data in one wave with nonmissing
values from different interviewed cases in the same wave. The main advantage of the hot-deck
method for survey programs such as the SIPP which collect large amounts of datais that it generally
produces feasible values because the replacement values are taken from the same wave in which items
aremissng. Sdecting replacement values from the same wave in which items are missing improves
the likelihood that the distributional properties of the sample are maintained. The hot-deck method
may not be ideal for imputing missing data in surveys with smaller samples or where anaytica
requirements are very specialized.

Procedures which impute an overall or stratum mean from the current data set are not hot-
deck methods according to this definition. A possible disadvantage of the mean value imputation
method is that it distorts the distributional properties of the sample. "Cold-deck” imputation
procedures, in comparison, are based on methods which select values or use relationships obtained
from sources other than the current data set.> Cold-deck imputation procedures do not always
provide feasible values and are rarely used today except to provide starting values for a hot-deck
procedure.

The hot-deck procedure used in the SIPP is sequential because the selection of replacement
values is implemented one record at a time from an ordered file. The sequential nature of the
procedure, however, may aso be its greatest disadvantage. Because the order of the file is not based
on a probability mechanism, a model-free theoretical evaluation of the procedure is not possible.
Also, the procedure may give rise to multiple uses of the same donor (Kalton, 1983).

The sequentia hot-deck procedure used in the SIPP is carried out independently for each
wave and by groups of related variables within the Core questionnaire, and involves five key

2" For an overview of various imputation procedures see, for example: Kalton and Kasprzyk (1982, 1986) or

Sande (1982, 1983).
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steps:
1. Specifying cold-deck or starting values;
2. Sorting the sample cases;

3. Preprocessing the data file to identify records with no
item missing data and to update cold-deck values,;

4. Classifying cases into subclasses of the population, referred
to as imputation classes or adjustment cells, according to
values on a set of classification or auxiliary variableswhich
are nonmissing for all cases; and

5. Selecting replacement values from donor cases to impute
item missing data on recipient cases.

The groups of related variables processed separately are:

* Labor force and recipiency of income and asset items;
* Other cash income items;

* Wage and sdlary and self employment variables,

* Asset income items; and

* Program information variables.

An example of the SIPP sequentia hot-deck procedure is provided in Section 3.5.6. The set
of classfication variables used to impute item missing data in the 1987 Panel Core Questionnaire is
contained in Figure 3.2 (page 38) and discussed in Section 3.5.10. The various imputation matrices
are also described in Section 3.5.10 and defined in Tables 3.1 through 3.4 (pages 44-49). Figure 3.3
(page 50) and Figure 3.4 (page 53) show the correspondence between Core Questionnaire variables

and the imputation matrices, aswdll as starting cold-deck values. Table 3.5 (page 54) contains rates
of item missing data for selected variables, panels and waves.

3.5.1 Specifying Starting or Cold-Deck Values

22



The sequentia hot-deck imputation procedure used in the SIPP begins by filling alarge matrix
with starting or cold-deck values. The cells in the matrix are defined by the cross classification of
auxiliary variables. Each cell in the matrix corresponds to respondent cases with the same set of
vaues on the classfication variables. Many different matrices are defined in the SIPP and each matrix
corresponds to one or more variables subject to imputation.

The matrix is initidly referred to as the cold-deck matrix. During subsequent stages of
processing, as the cold-deck values are replaced with information from the current wave, the array
of cdlsisreferred to as the hot-deck matrix. Historically, cold-deck valuesin a sequential hot-deck
procedure served as the initial set of replacement values for missing items in the first record
processed; missing items in subsequent records would typicaly receive replacement (hot-deck) values
from the current data set. In the SIPP, however, cold-deck values are not frequently used as
replacement vaues for either the first or subsequent records processed. The primary purpose of cold-
deck valuesin the SIPP isto initialize the cold-deck matrix.

The cold-deck values which initidly fill the matrix are specified by subject matter specialists
at the Bureau of the Census and come from previous SIPP surveys, administrative records, other
surveys or censuses. Starting cold-deck values for Core questionnaire items generally do not change
within apanel. Changes in starting cold-deck values between panels, however, are more common.
Starting cold-deck values for items in the Topical Modules, in comparison, change more frequently
because they generally are more sensitive to changes in economic activity.

3.5.2 Sorting the Sample Cases

The records in the sample file are sorted by three geographic variables prior to imputing item
missing data. The three geographic sort variables are primary sampling unit, segment number and
seriad number. The cases are sorted prior to processing and are not resorted at any other time during
the imputation process. The sorting operation creates a file in which neighboring records represent
geographically proximate households.

3.5.3 Preprocessing the Sample File: Initial Updating of Cold-Deck Values

Once the cases have been sorted they are processed through a series of edit programs. During
the first pass against the edit programs the cold-deck values in the matrix are updated with
information from the current wave, but missing data are not imputed. The imputations are performed
during the second pass through the edit programs. The initial processing is done separately (but
simultaneoudly) for each group of related Core questionnaire variables outlined above.

During thefirst pass against the edit programs the first record in the sorted file with consistent
and nonmissing data for a particular section is identified and the values from this case replace the
cold-deck values for that section in the matrix. The valuesfor each subsequent record with consistent
and nonmissing information in a section update the previous set of consistent and nonmissing values
written to the matrix. The initial updating procedure is performed case by case rather than item by
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item to insure that the initial set of replacement items for a particular section are consistent. The
checking and updating operation continues until al the records in the data file have been processed.
Thelast set of values written to the matrix serve as the starting values in the subsequent sequential
hot-deck procedure. In thisway, cold-deck values are rarely used as replacement values in the SIPP
because the initial processing usually replaces al starting values with values from the current wave
of datacollection. Theinitid set of hot-deck values obtained in this way probably represent a number
of different responding cases across sections due to the pattern of item missing data.

3.5.4 Allocating Cases into | mputation Classes

In the next step of the imputation procedure each respondent and noninterview record in the
sorted fileis allocated to one of the imputation classes or adjustment cells according to its values on
the set of classfication or auxiliary variables. Each matrix is defined by a different set of classification
variables and corresponds to a single item or to a series of related items whose missing data are
imputed. The number of cellsin each matrix is equal to the product of the number of levelsin each
classfication varigble. An imputation matrix defined by 5 variables, each measured on a three point
scale, for example, has atota of 243 cells. More than 50 different sets of classification variables are
used in the SIPP to impute item missing data in the Core questionnaire and the number of cellsin
these matrices range from under 100 to over 1,000. The sets of classification variables are fully
described in Section 3.5.10 and in Figures 3.2 and 3.3 and in Tables 3.1 through 3.4.

The sdlection of classification variables is determined by the subject matter specialists at the
Bureau of the Census who base their selections on the extent to which the nonmissing values of the
variable being imputed are correlated with the classification variables, the extent to which the
classfication variables are nonmissing for all cases and the linkages through edits. Idealy, the set of
classification variables should account for a large proportion of the variance in the variable being
imputed and be associated with variations in response rates.

The allocation of sample cases into imputation classes (al'so known as subclasses or strata)
according to a set of classification variables serves severa purposes. The classification procedure
creates homogeneous adjustment cells such that cases within an adjustment cell are more similar than
cases between adjustment cells. In thisway donors and recipients are similar under the assumption
that the nonresponse mechanism within the imputation class is not related to the item being imputed,;
that is, an underlying assumption is made that item missing data are distributed randomly within the
subclass defined by the cross classification of the auxiliary variables. The selection of classification
variables may also place bounds on the range of values which can be imputed and implicitly satisfy
edit constraints. The implicit stratification created by the sort order of the file further improves the
opportunity for a better quality imputation to the extent that the sort order creates positive
autocorrelaion, where nearby cases are more Smilar to each other than cases which are further apart
in thefile.

3.5.5 Subsequent Updating of Hot-Deck Values and Replacement of Missing Values
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The selection of replacement values for missing items is restricted to donor and recipient
records within each particular cell; that is, nonmissing records allocated to one cell never denote
information to records with missing items in another cell. Asthefile is processed through the set of
edit programs the second time and the imputations are performed, the set of hot-deck values is
updated once again, but this time the updating procedure is item by item rather than case by case.
Missing items in the first record processed receive the final set of replacement values which were
obtained from the initial updating procedure. The nonmissing values in the first record processed
update the corresponding set of current hot-deck values. These current hot-deck values, in turn,
donate information to any missing items in the next record processed.

The records are processed one a atime in a sequential fashion according to the sort order of
thefile. A missng item isimputed the value of the item in the last nonmissing record processed for
that imputation class. If the value of an item in the current record is nonmissing it replaces the
previous hot-deck value for that imputation class. In this way the hot-deck value for each imputation
classis constantly being updated with the value of the last nonmissing case.

3.5.6 Example of SIPP Sequential Hot-Deck Procedure

Figure 3.1 (page 33) illustrates features of the sequentia hot-deck procedure used in the SIPP
to impute item missing data. The hypothetical datafile outlined in Figure 3.1 contains 16 cases which
have been sorted by PSU, Segment and Serial Number and allocated into four imputation classes
defined by the cross classification of sex (2 levels) and education (2 levels). Two substantive
variables (A and B) and an identification variable (Case ID), which represents the concatenation of
PSU, Segment and Serid Number, are listed for each case. The substantive variables are dichotomies
taking on values of 1 or O or "-", which indicates amissing value. Theinitial starting valuesin the
cold-deck matrix are "1" for variable A and "1" for variable B. For simplicity, the same cold-deck
values have been specified for each cell in the classification matrix. In practice, not all cells will
receive the same starting values.

The example illustrates several features of the sequential hot-deck procedure: 1) its
operationa efficiency and simplicity; 2) the initial preprocessing step to update the initial cold-deck
values with hot-deck values; 3) when a cold-deck value is used to replace a missing item; 4) the
independent imputation of missing items within each imputation class; 5) updating hot-deck values
after each nonmissing record is processed; and 6) Situations in which a donor is used more than once.

Preprocessing to Update the Initial Cold-Deck Values: The
following listing of the 16 hypothetical cases are in sort order and
illustrate the preprocessing step which updates cold-deck values with
vaues from the current data set (hot-deck values). Figure 3.1, on the
other hand, displays the data in sort order within each classification
group to illustrate the subsequent processing step which imputes for
item missing data.
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Theinitid cold-deck starting values are "1" for variable A and "1" for
variable B. Each record is preprocessed in sort order. The first
record encountered with no missing values for both variables A and
B updatesthe cold-deck values. For this example, the second record
(Case ID 112) replaces the cold-deck values (1" and "1") with
nonmissng values ("1" and "0"). The nonmissing values supplied by
Case ID 112 are now technically known as hot-deck values because
they came from the current data set. Each subsequent record with
nonmissing data for both variable A and variable B updates the
previous hot-deck values, and the first round of updating continues
until al records have been processed. For this example, Case ID 413
supplied the final set of updated hot-deck values (0,1). The updated
set of hot-deck values are subsequently used asthe initial set of hot-
deck values in the next step of the imputation procedure which
replaces missing values with nonmissing values.

When a Cold-Deck Valueis Used to Replacea Missing Item: once
the cold-deck values have been updated, the records are allocated into
4 imputation classes based on the values of the classification variables
as shown in Figure 3.1, and the portion of the imputation procedure
which replaces missing values with nonmissing values begins. In this
example no cold-deck vaues were used to replace (impute) a missing
va ue because the cold-deck vaues were updated with hot-deck values
during the preprocessing step. In practice, few cold-deck values will
be used to impute a missing value in the SIPP. To replace a missing
vaue with a cold-deck value in the SIPP requires that all recordsin a
particular section and within the same imputation class have one or
more missing items, which is not likely.

Donor Information is Obtained from the Hot-Deck Values: the
sequentia hot-deck imputation procedure is conducted concurrently,
but independently, within each of the imputation classes shown in
Figure 3.1. Recdl that for this example each imputation class has the
same set of initial hot-deck values. For the first imputation class in
Figure 3.1 (maeswith less than a high school education), Variable A
for the first case (Case ID 113) is missing and is imputed the initia
hot-deck value for variable A ("0"). The initial

Processing the Hypothetical Fileto Update Cold-Deck
Valueswith Hot-Deck Valuesfrom the Current Data
Set (Hot-Deck Values)
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Variable A Variable B

Initial Cold-Deck Values

1 1

Imputation
CaselID Class Observed Vaues

111
112
113
121
122
211
212
213
311
312
313
321
331
411
412
413

O RO
'R, OO0 ' RPOR

PABRANMNNPOPPRWOERLRNPOERLDN®W

1
= 1 o 1 = 1

Initial Hot-Deck Vaues

0 1

hot-deck value for Variable B ("1") is updated with the nonmissing
vauefor CaseID 113 ("0"). All other records in the first imputation
class have nonmissing vaues so no further imputations are performed.
As each remaining record in the first imputation class is processed,
however, the hot-deck values are updated with the values from the
current record. The ending hot-deck values for the first imputation
classare"0" and "1" for variables A and B, respectively, which were
donated by Case ID 413.

Meanwhile, the records in each of the other imputation classes are
processed in the same manner: missing values are replaced with hot-
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Figure3.1

deck vaues and nonmissing values are updated with current hot-deck
values.

Multiple Use of a Donor: the set of cases in the third and fourth
imputation classes illustrates instances in which a donor is used more
than once due to the sequence of item missing data encountered. For
the third imputation class defined by women with less than a high
school education, the last three cases, Case IDs 121, 213 and 312,
each have missing data for items A and B. Asthefirst casein this
imputation class is processed the nonmissing values from Case 111
update the initial hot-deck values for that imputation class (0,1).
Note, however, that in this instance the updating simply replaces the
initial hot-deck values with the same set of values from Case 111.
The hot-deck vaues supplied by Case 111 are then used to impute the
missing itemsfor the remaining cases in this imputation class because
no further updating of hot-deck values is possible. In general, a
sequentia hot-deck procedure will use the same donor n times, where
n isthe number of consecutive cases with a missing value on the same
item within an imputation class. The possibility that a donor will be
used more than once is a disadvantage of the sequential hot-deck
procedure, as well as other types of imputation procedures, because
when a donor is used more than once the precision of estimates is
reduced, in much the same way that weighting reduces the precision
of estimates.

3.5.7 Restrictionson Donor Records

Because hot-deck values are replaced item by item, any one record with more than one
missing item is not likely to be imputed from the same donor unless the procedure is designed that
way. In the SIPP there are sets of closdly related items which are jointly imputed from the same
donor. (Note, however, that this feature of the sequential hot-deck procedure is not illustrated in
Figure 3.1). Generally, these related items on the Core questionnaire are associated with a flashcard
shown to respondents in which interviewers are instructed to "mark all that

Hypothetical Sample and Illustration of SIPP Sequential Hot-Deck Procedure
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Variable A Variable B
Current Current
Replacement Observed Imputed  Replacement  Observed Imputed
Imputation Class CaselD Value Value Value Value Value Value

(1) Mae: Lessthan H.S.

113 0 - 0 1 0

122 0 1 0 1

212 1 0 1 0

413 0 0 0 1
(2) MaeH.S. and Beyond

112 0 1 1 0

211 1 0 0 0

321 0 0 0 1

331 0 - 0 1 - 1
(3) Femae: Lessthan H.S.

111 0 0 1 1

121 0 - 0 1 - 1

213 0 - 0 1 - 1

312 0 - 0 1 - 1
(4) Femae: H.S. and Beyond

311 0 0 1 1

313 0 - 0 1 - 1

411 0 - 0 1 0

412 0 - 0 0 - 0
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apply."** The advantage of imputing groups of related items from the same donor is that the
covariances between the variables are retained.

The unintentional use of a single donor multiple times can present difficulties during the
estimation stage because the multiple use of the same donor increases the variance of an estimate.
The editing and imputation programs in the SIPP count the number of times the same donor is used.
When a single donor is used more than a predetermined number of times, areport is generated and
the situation is reviewed and corrective action taken when necessary. The variance of an estimate
can aso be increased when an extreme value isimputed. In the SIPP, the use of donors with large
outlying values is restricted. The restriction is implemented by recoding large outlying values for
selected variables prior to imputation. Generally, the presence of large outlying values is confined
to asset amounts and not recipiency amounts. The SIPP sequential hot-deck imputation procedure
makes no distinction between sample cases whose information was obtained by self or proxy reports
and are treated equally as donors.

3.5.8 Imputation Proceduresfor Control Card and Topical Module Items

Imputation Procedure for Missing Control Card Items: the Control Card is the basic
record maintained for each sample household and isthe source of severa classification variables used
to impute item missing data in both the Core questionnaire and Topical Modules. It is essentid,
therefore, that many Control Card items be nonmissing for all cases. The method for imputing item
missing datain the Control Card is aso a sequentia hot-deck procedure but involves fewer steps than
the Core questionnaire item missing data imputation procedure.

The firgt step in imputing item missing data on the Control Card involves specifying cold-deck
vaues. Inthe second step the Control Card fileis sorted by the same three geographic variables used
to sort the Core questionnaire data file: primary sampling area, segment number and serial number.
The preprocessing step to identify consistent and nonmissing records and to initially update cold-deck
vaues, and the step which allocates cases into imputation classes in the Core questionnaire imputation
procedure is omitted from the Control Card imputation procedure. No imputation classes are
maintained in the Control Card procedure because the neighboring household with nonmissing
information for an item is considered the best donor available. Another variation from the Core
guestionnaire procedure is that missing items on the Control Card are replaced with nonmissing
values from the same donor, rather than from multiple donors. Once cold-deck vaues have been
gpecified and the file has been sorted the Control Card records are processed sequentially. Missing
itemsin the first Control Card processed receive cold-deck replacement values. The cold-deck values
are subsequently updated with information from the first Control Card record encountered without
missing data. Each succeeding Control Card record encountered with no missing information updates
the values in the hot-deck matrix. In turn, each Control Card record encountered with missing

1 Examples of related itemsin the Core questionnaire which are imputed from the same donor when more than
oneitem ismissing include: SC1006-SC1040 (weeksin the reference period looking for work or on layoff) and
SC1138-SC1172 (weeksin the reference period absent from work without pay).
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information is replaced with nonmissing information from the hot-deck. In thisway any missing data
on aControl Card record is replaced with information from the nearest neighboring record with no
missing data.

Topical M odule Imputation Procedur e: item missing data in Topical Modules are imputed
using the same sequential hot-deck procedure used to impute item missing data in the Core
guestionnaire. Topical Module data for Type Z and Departure noninterviews are not Type-Z
imputed, but rather imputed item by item using the sequential hot-deck procedure used to impute
Core questionnaire item missing data. Other features of the implementation of the sequential hot-
deck procedure for Topical Modules include: 1) more frequent changes in cold-deck values for
variables sengtive to changes in economic activity; and 2) more frequent changes in the composition
of classfication variables. All other aspects of the Topical Module imputation procedure are similar
to the features used to impute item missing data in the Core questionnaire.

3.5.9 Imputation Flags

An imputation flag is associated with each Core questionnaire item subject to statistical
imputation. When an item has been imputed using the sequential hot-deck procedure an imputation
flag for that item is set to "1"; otherwise, the value of the imputation flag is set to "0." The
imputation flags, however, do not indicate whether the imputed values resulted from arefusal or lack
of information on the part of the respondent. Imputation flags are not specifically created for missing
items which are inferred from the same record, that is items which are logicaly imputed. If an
imputation flag exits for an item and a missing value for that item is inferred from other data on the
same record, the imputation flag is not set to "1." Records for Type Z and Departure noninterview
cases, which contain imputed data for a mgjority of items, can be identified by using the indicator
variables outlined in Footnote Number 4.

In addition to identifying imputed items, the imputation flags can also be used to calculate the
imputation rates for a particular item. The decision to include or exclude imputed values in an
anayss or to rempute avaue using another method is the option of the data user. The longitudinal
files carry only a subset of imputation flags carried on the wave files, primarily for recipiency and
amount variables.'*

4 Thevalue of animputation flag is set during wave processing and is not modified to reflect any changesin a
vaue due to longitudinal editing. See Chapter 4 for a discussion of when awave imputed value is subsequently
modified during longitudinal editing.

31



3.5.10 Classification Variables, Imputation Matrices and Starting Valuesfor the 1987 SI PP
Core Questionnaire Pand

The example of the Core questionnaire sequential hot-deck procedure outlined in Figure 3.1
(Page 33) used the same set of classification variables for each item, but in practice this is not
required or even necessarily desirable. Figure 3.2 (Page 38) contains the global set of classification
variables used in the 1987 SIPP panel to impute item missing data for selected variablesin the Core
questionnaire. The classfication variablesinclude individual as well as household attributes. Severd
variables are operationalized into a number of alternative forms. Respondent's age, for example, is
recoded in nine aternative forms and marital status has four aternative forms. The set of
classification variables come from the current wave Control Card and Core questionnaire.

Tables 3.1 to 3.3 (Pages 44-48) display the arrangement of classification variables into various
imputation matrices. Each imputation matrix defines the parameters for imputing item missing data
for one or more variablesin the Core questionnaire. Table 3.1 contains the imputation matrices for
Section 1, "Labor Force and Recipiency"”; Table 3.2 contains the imputation matrices for Section 2,
"Earnings and Employment"; and Table 3.3 contains the imputation matrices for Section 3, "Amounts
and Section 4, "Program Questions." The imputation matricesin Tables 3.1 to 3.3 were used in each
wave of the 1987 panel. Table 3.4 (Page 49) contains the set of imputation matrices used for
variables measured in Waves 2-8, but not measured in Wave 1. The variables which define each
imputation matrix for the 1987 panel are representative of the set of classification variables used in
other panels. Variables in the Core questionnaire subject to imputation and the corresponding
imputation matrices and cold-deck values for Waves 1-8 of the 1987 panel are contained in Figure
3.3 (Page 50); Figure 3.4 (Page 53) contains comparable information for the 1987 panel for variables
measured in Waves 2-8, but not measured in Wave 1.

3.5.11 Rates of Imputation for Selected Core Questionnaire Variables, Waves and Panels

Table 3.5 (Page 54) contains imputation rates for selected variables and waves for the 1988
and 1990 SIPP Pands. Thetableincludes a brief description of the variable, the source code for the
variable, which can be used to determine the full text and context of the variable in the SIPP
guestionnaire or to obtain information about the variable in SIPP technical documentation, and the
base upon which the imputation rate is calculated. The variables in the tables were selected to
represent different content area in the Core questionnaire as well as to indicate the range of
imputation rates. An examination of the imputation rates in Table 3.5 shows that the largest
imputation rates are associated with amounts, and that, in general, rates of imputation for a particular
item are stable across waves and between panels.
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Figure3.2 Clasdfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core
Questionnaire
AGE
AGE1 AGE2 AGE3 AGE4 AGE5 AGE®6 AGE7
1. 15to0 19 Under 17 Under 25 Under 25 Under 25 Under 61 Under 35
2. 20to 24 17to0 22 25t0 34 25t0 44 25t0 44 61to 64 35t0 54
3. 2510 39 23to24 35t044 45t0 61 45t0 64 65 to 69 SHadove
4, 40to 54 251029 45t0 54 6210 64 65 and over 70 and over
5. 55to 64 30to0 49 55to 64 65 to 69
6. 65 and over 50 and over 65 and over 70 and over
AGES AGE9
1. Under 25 17to 22
2. 25t0 44 23to24
3. 45 and over 251029
4, 30to 49
RACE
1. White and other nonblack
2. Black
SEX
1. Made
2. Female
EDUCATIONAL ATTAINMENT
1 Lessthan 12 years
2. 12 to 15 years
3. 16 years or more
MARITAL STATUS
MS1 M S2 MS3 M sS4
1 Married Married Married Ever widowed or currently widowed
2. Widowed Widowed Separated or divorced All others
3. Divorced Separated or divorced Widowed or never married
4. Separated Never married
5. Never married
DISABILITY STATUS
DS1 DS2
1 Has a disability Has a service connected disability
2. Other No service connected disability; DK
WORK EXPERIENCE
WE1 WE2 WE3
1 Worked less than 4 weeks Did not work: going to school Worked 1 or more weeks
2. Worked 5 to 8 weeks Did not work: other situations Did not work
3. Worked 9 to 12 weeks Worked 1 or more weeks
4, Worked 13 weeks or more
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Figure3.2  Classfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core
Questionnair e (Continued)

MONTHSWITH JOB

MJ1l MJ2 MJ3
1 Entire period None (1-15) Each unique combination of months with ajob
2. Part of the period One (16) Did not work
3. Did not work Two
4, Three
5. Four
WORKER STATUS
WS1 WS2
1 Full-time worker Worker
2. Part-time worker Nonworker
3. Nonworker

USUAL HOURSWORKED

1. Under 20 hours
2. 20to 34 hours
3. 35 hours or more

WORK EXPERIENCE OF RECIPIENT OF INCOME TYPE
WER1 WER2
1 Did not work during reference period Did not work during reference period
2. Worked full time Worked one or more weeks
3. Worker part time

WEEKSLOOKING FOR WORK OR ON LAYOFF
1. None

2. 1to 4 weeks

3. 5t0 9 weeks

4, 10 or more weeks

NUMBER OF EMPLOYEES
lor2

3to 14

15t0 49

50 or more

NIU

agrwpNPRE

REGULAR SALARY RECIPIENCY
1. Yes
2. No

TYPE OF BUSINESS

1 Incorporated

2. Sole proprietorship
3. Partnership

4. NIU



Figure3.2  Classfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core

Questionnair e (Continued)

RETIREMENT STATUS

1 Both spouses retired
2. This spouse only retired
3. Neither retired or this person not retired

OWN CHILDREN PRESENT

CHILD1 CHILD2

1. No children under 18 No children under 18

2. One or more children under 18 One child under 18

3. Two or more children under 18
CHILD4

1. One or more children under 16

2. All children are 16 to 17

SIZE OF HOUSEHOLD

1. One

2. Two

3. Three

4. Four

5. Five or more

TYPE OF PUBLIC HOUSING
1 Owed by local housing authority
2. Lower rent pubic housing

HOUSEHOLD RELATIONSHIP

CHILD3

No children

No children under 5

One or more children under

HHREL1 HHREL?2
1 Householder Family householder
2. Spouse of householder Nonfamily householder or secondary unrelated individual
3. Other household member Spouse of householder
4. Other related household member

RELATIONSHIP

Reference person, living with relatives

Reference person, living alone or with only nonrelatives

Spouse of reference person

Child of reference person

Other relative of reference person

Nonrelative of reference person, but related to othersin household

Noos~WNE

VETERAN STATUS

1. Vietnam era veteran
2. May 1975 or later
3. Other eras
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Figure3.2  Classfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core
Questionnair e (Continued)

SOCIAL SECURITY RECIPIENCY
1 Recelved socia security
2. Did not receive social security

INCOME RECIPIENCY (SS, SSI, VA)
1 Recelved social security, supplemental social security or veterans's administration benefits
2. Did not receiveincome noted in "1"

RECIPIENCY TYPE
1 Joint (social security or RR only)
2. Not joint

SPOUSE RECIPIENCY: ANY OF | SS CODES 100-110, 120, 130, 140, 150, 174

1 Yes

2. No

3. Not answered

4 No spouse present

RECEIVED ANY OF ISSCODES 100-110, 120, 130, 140, 150, 174
1. Yes
2. No

OTHER INCOME RECIPIENCY: ANY OF ISSCODES?2, 9, 10, 13, 30-36, 38
1. Yes
2. No

RECEIPT OF ASSISTANCE (4-MONTH RECIPIENCY)
1 Received on one more of the following:

AFDC

Food Stamps

Medicaid coverage

wIC
2. Did not receive one or more of these types

ADULT MEDICAID COVERAGE
1. Person covered
2. Person not covered

NUMBER OF PERSONS COVERED BY INCOME TYPE
COVERED1 COVERED2 COVERED3

1. NIU NIU One

2. One One Two

3. Two Two Three or more
4, Three Three

5. Four Four or more

6. Five

7. Six or more
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Figure3.2  Classfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core
Questionnair e (Continued)

PERSON'SEARNINGSIN FOUR-MONTH PERIOD

EARN1 EARN2
1 No earnings None
2. Under $3,000 Under $1,500
3. $3,000 to $6,999 $1,500 to $2,999
4, $7,000 to $9,999 $3,000 to $4,999
5. $10,000 to $17,499 $5,000 to $9,99
6. $17,500 and over $10,000 and over

HOUSEHOLD INCOME (EXCLUDING PROPERTY INCOME)
1. Under $1,500

2. $1,500 to $2,999

3. $3,000 to $5,999

4 $6,000 or more

HOUSEHOLD INCOME SOURCES
1 Households with one or more of the following income sources:
Federal SSI
AFDC
Food Stamps
wIC
Medicaid
2. Households without one or more of the specified income sources

INDUSTRY

Agriculture, forestry, and fisheries (Codes 010-031)
Mining (Codes 040-050)

Construction (Code 060)

Manufacturing (Codes 100-392)

Transportation, communications, and other public utilities (Codes 400-472)
Wholesale trade (Codes 500-571)

Retail trade (Codes 580-691)

Finance, insurance, and real estate (Codes 700-712)
Business and repair services (Codes 721-760)

Personal services (Codes 761-791)

Entertainment and recreation services (Codes 800-802)
Professional and related services (Codes 812-892)
Public administration (Codes (900-932)

Armed Forces (Code 991)

BHOWONOOA~WNE

Nl <
AW EO

OCCUPATION

1 Executive, administrative, and manageria (Codes 003-037)

2. Architects, engineers, mathematical and computing scientists, natural scientists,
social scientists, and urban planners (Codes 043-083,166-173)

Health diagnosing occupations, lawyers, and judges (Codes 084-089, 178-179)

Teachers, counselors, librarians, archivists, curators (Codes 113-165)

Other professiona specialty occupations (Codes 095-106, 174-177)

Health technicians (Codes 203-208)

Engineering and science technicians (Codes 213-225)

Other technicians (Codes 226-235)

©ONOoOO AW
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Figure3.2  Classfication Variablesfor Imputing Item Missing Data in the 1987 SIPP Panel Core

Questionnair e (Continued)

OCCUPATION (Continued)

9.

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

Sales supervisors, proprietors, engineers, and representatives (Codes 243-259)

Cashiers (code 276)

Other sales occupations (263-275, 277-285)

Administrative support supervisors (Codes 303-307)

Secretaries and stenographers (Codes 313-315)

Other administrative support occupations (Codes 308-309, 316-389)

Protective service occupations (Codes 413-427)

Health and personal service occupations (Codes 445-4447, 456-469)

Private household, cleaning, and building service occupations (Codes 403-407, 448-455)

Food preparation and service occupations (Codes 433-444)

M echanics and repairers (Codes 503-549)

Consgtruction trades and extractive occupations (Codes 553-617)

Precision production occupations (Codes 633-699)

Machine operators, assemblers, and inspectors (Codes 703-799)

Transportation and material moving occupations (Codes 803-859)

Supervisors, handlers, equipment cleaners, and laborers (Codes 863, 869, 875-889)

Helpers (Codes 864-867, 873)

Farm operators and managers (Codes 473-476)

Other agricultural and related occupations, forestry and logging, fishers, hunters,
and trappers (Codes 477-499)

Armed Forces (Code 905)

OCCUPATION/INDUSTRY

BHOWONOOA~WNE

el
WhEFOo

=
b

=
o O

Farmers (Codes 473, 474)

Health diagnosing occupations, lawyers (Codes 084-089, 178)

Agricultural industries (Codes 010-021)

Construction industries (Code 060)

Manufacturing industries (Codes 100-392)

Communications (Codes 400-472)

Wholesale trade (Codes 500-571)

Retail trade (Codes 580-691)

Finance, insurance, and real estate (Codes 700-712)

Mining, forestry, and fisheries (Codes 030-050)

Business services (Codes 721-750)

Repair services (Codes 751-760)

Personal, entertainment and recrestion services and
private household workers (Codes 761-802)

Professional and related services (Codes 812-892)

Dummy cells:

Public administration (Codes (900-932)

Armed Forces (Code 991)
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Table 3.1 Imputation Matricesfor Section 1: Labor Forceand Recipiency (Waves 1-8, 1987 Panel)

Classification Variables Matrices

1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15

Age
AGE1
AGE2
AGE3
AGE6

Race

Sex

Marital Status
MS1
MS2
MS3

Disability Status
DS1
DS2

Own Children
Present

CHILD1
CHILD2

Work Experience
WEL1L
WE2
WE3
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Table3.1

Imputation Matrices for Section 1: Labor Force and Recipiency (Waves1-8, 1987 Panel, Continued)

Classification Variables

Matrices

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Worker Status
WS1
WS2

WeeksLooking oron
L ayoff

Household Relationship
HHREL 1

Veteran Status

Social Security
Recipiency

Income Recipiency
(SS,SSI,VA)

Adult Medicaid Coverage

Relationship

Months with Job
MJ1
MJ2
MJ3

Spouse Recipiency (ISS
codes 100-110,
120, 130, 140, 150, 174)

Receipt of Assistance
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Table3.2 Imputation Matricesfor Section 2: Earnings and Employment (Waves 1-8, 1987
Panel)

Classfication Variables Matrices

28 29 30 31 32 33 34 35 | 36

Age
AGES8

Race
Sex
Educational Attainment

Industry

Occupation

Industry/Occupation
Usua Hours Worked

Number of Employees

Type of Business

Regular Sdlary Recipiency
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Table 3.3 Imputation Matricesfor Section 3: Amountsand Section 4: Program Questions
(Waves 1-8, 1987 Panel)

Classification Variables Section 3 Section 4

37 38 39 40 41 42 43 44 45 46 47 48 | 49

Age
AGE1
AGE4
AGE5
AGE7

Race

Sex

Educational Attainment

Marital Status
M4

Disability Status
DS1

Presence of Own Children
CHILD3
CHILD4

Recipiency Type

Retirement Status

Size of Household

Work Experience
WER1
WER2

Worker Status
WS1
WS2

Household Relationship
HHREL1
HHREL?2
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Table 3.3 Imputation Matricesfor Section 3: Amountsand Section 4: Program Questions
(Waves 1-8, 1987 Panel, Continued)

Classification Variables Section 3 Section 4

37 | 38 | 39| 40 | 41 | 42 | 43 | 44 | 45 | 46 47 | 48 49

Weeks Looking or on Layoff

Person's 4-Month Earnings
EARN1
EARN2

Number of Persons Covered
COVERED1
COVERED2
COVERED3

Household Income

Type of Public Housing

Household Income Source
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Table3.4 Imputation Matrices for Section 1. Labor Force and Recipiency (Waves 2-8,
1987 Panel)

Classification Variables Matrices

50 51 52 53 54 55 56 57

Age
Agel
Age3
Ageb
Aged

Race

Sex

Marital Status
MS2

Disability Status
DS1

Work Experience
WE2
WE3

Worker Status
WS1

Other Income Recipiency
(ISScodes 2, 9, 10, 13, 30-
36, 38)

Income Recipiency
(SS,SSI,VA)

Spouse Received Any of
ISS Codes: 100-110, 120,
130, 140, 150, 174

Received Any of ISS
Codes: 100-110, 120, 130,
140, 150, 174




Figure 3.3

Variable

SC1002
SC1004-1040
SC1042
SC1044
SC1046
SC1048-1054
SC1056
SC1058
SC1060-1096
SC1098
SC1100-1134
SC1136
SC1138-1172

SC1174
SC1176
SC1178-1214
SC1216
SC1218
SC1220

SC1222-1228
SC1230
SC1232
SC1233-1237
SC1238

SC1240
SC1246

SC1338

SC1342
SC1352
SC1354

SC1360
SC1362
SC1364-1380
SC1382

SC1386

SC1388
SC1390-1412

Core Questionnaire Items Subject to Imputation and Corresponding Imputation Matrices

(Waves 1-8, 1987 Pandl)’

Matrix
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Cold-Deck
Values

8
i

1

NFEFFEPNANODN

0, SC1060=1
7

0, SC1100, SC1102=1

2

SC1138-1140=1
SC1142-1172=0

7
2

0, SC1180-1182=1

NBADN

0, SC1222=1
40

2

0, SC1233=1
6

2
2

NDNDN

, SC1366=1

NODNNDN

2

2
0, SC1398=1

Variable
SC1416
SC1418
SC1422
SC1426
SC1428-1452
SC1456
SC1462
SC1472

SC1480
SC1484
SC1486-1498
SC1502
SC1508

SC1526
SC1528-1534

SC1536
SC1537
SC1538
SC1540-1546
SC1548
SC1550
SC1552
SC1624
SC1626
SC1628
SC1630

SC1632
SC1634

Matrix
9

10

11

12

12

12

13

13

14
14
14
15
16

17
17

18
19
20
21
22
23
24
25
25
25
25

25
25

Table 3.1: Section 1, Labor Force and Recipiency

Cold-Deck

Values Variable Matrix

2 SC1636-1646 25
SC1648 25

2 SC1650 25
SC1652 25

2 SC1654 25

2 SC1656 26

0, SC1434=1 SC1658-1666 26

3 SC1668 26
SC1670 26

2 SC1672-1692 26

1
SC1696 27

2

2

0, SC14888=1

2

2

2

0, SC1528=1

2

2

1

0, SC1540=1

1

1

1

1

1

2

2

2

2

* Core gquestionnaire variablesin Figure 3.3 are identified by their source code (SC) numbers.
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0, SC1636=1
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0, SC1658=1
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2
0, SC1690=1
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Figure 3.3

(Waves 1-8, 1987 Panel, Continued)

Table 3.2: Section 2

Table 3.3: Section 3

Earningsand Employment

Variable Matrix
Occupation 28
Industry 28
SC2012 29
SC2024 30
SC2026 30
SC2028 30
SC2030 30
SC2032-2038 30
SC2044 30
SC2046 30
SC2214 31
SC2218 31
SC2220 32
SC2222 32
SC2232 33
SC2234 34
SC2238-2244 35
SC2254 35
SC2256 35
SC2260 36

Cold-Deck
Values Variable
019, 019
641, 601

SC3008

1 SC3018-3030
for: SC3000=

6 2

2 3

800

1

800

1

1

1
10

N

SC3018-3030
for: SC3000=

2

350

1

6300 or
-3150

SC3018-3030
for: SC3000=

500

Amounts
Matrix
37
1 38
38
38
4 38
9 38
30 38
31 38
32 38
33 38
34 38
35 38
36 38
37 38
38 38
50 39
51 39
52 39
53 39
54 39
55 39
56 39
20 40
21 40
22 40
23 40
24 40
28 40
29 40

Cold-Deck
Values

1

400
550
250
50
350
300
800
800
300
400
400
100
500
200

100
200
500
150
150
100
200

300
150
200
250
100
200
400

Table 3.3: Section 3
Amounts (Continued)

Variable

SC3018-3030
for: SC3000=

SC3018-3030
for: SC3000=

SC3072-3084
for: SC3000=

SC3124-3136
for: SC3000=

SC3138-3144
for: SC3000=

25

* Thefirst cold-deck value listed isfor wage and salary earners;, the second cold-deck value is for self-employed persons.

** Child's payments only.
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42
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Core Questionnaire Items Subject to Imputation and Corresponding Imputation Matrices

Cold-Deck
Values

400
200
200
500
350
400
500

200
300
300

200
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Figure 3.3

Core Questionnaire Items Subject to Imputation and Corresponding Imputation Matrices
(Waves 1-8, 1987 Panel, Continued)

Table 3.3: Section 3
Amounts (Continued)

Table 3.3: Section 4
Program Questions

Cold-Deck Cold-Deck

Variable Matrix  Values Variable Matrix  Values
SC4310 45 1 SC4804 OR SC4810 47 200
SC4312 45 50 SC4806 OR SC4812 47 2
SC4410 45 1
SC4412 45 100 SC4814 48 300
SC4504 45 100
SC4516 45 100 SC4816 49 2
SC4602 45 1 SC4818-4822 49 0, SC4822=1
SC4604 45 1200 SC4824 49 200
SC4606-4608 45 300 OR -150 SC4828 49 1
SC4710 45 1 SC4830 49 5
SC4712 45 1200 SC4832 49 2

SC4834 49 5
SC4318 46 1 SC4836-4838 49 SC4836=0; SC4838=1
SC4320 46 25 SC4840 49 2
SC4418 46 1 SC4842 49 5
SC4420 46 50 SC4844-4846 49 SC4844=0; SC4846=1
SC4500 46 1
SC4508 46 50
SC4512 46 2
SC4518 46 50
SC4610 46 2
SC4612 46 800
SC4614-4616 46 200 OR -100
SC4618 46 2
SC4620-4622 46 600 OR -300
SC4714 46 2
SC4716 46 800
SC4720-4722 46 400 OR -200
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Figure3.4  Core Questionnaire Items Subject to Imputation and Corresponding Imputation Matrices
(Waves 2-8, 1987 Panel)

Cover Page
Cold-Deck
Variable Matrix Values
SC902 7 2
Table 3.4: Section 1
Labor Force and Recipiency
Cold-Deck
Variable Matrix Vaues
SC1254-1282  for: SC1252-SC1280= 5-7,10 3 2
1,34 5 1
8,9,11,12 50 1
13 50 2
2,30-35 8 1
36-38 8 2
20,23,25,27-29 14 1
21,22,2450,51 14 2
40 51 2
52-56 52 2
SC1284 53 2
SC1286-1294 54 0, SC1286=1
SC1296 55 2
SC1298-1322 56 0, SC1306=1
SC1502 15 2
SC1504 15 2
SC1592-1620  for: SC1590-1618= 100-107,110, 25 1
120,130,174 25 1
140,150 25 2
SC1622 57 2
SC1626-1654 25 0, SC1626=1
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Table 3.5 Item Missing Data | mputation Rates, 1988 and 1990 S| PP Panels: Selected Variables and Waves

1988 Panel 1990 Panel
Wave 2 Wave 6 Wave 1 Wave 3
Source
Variable Code % Base % Base % Base % Base

Household Level:
Monthly Rent SC4804 28.8 580 30.5 521 275 1,206 315 1,155
Energy Assistance SC4816 3.6 11,737 3.9 11,549 22 21,898 35 21,950
School Lunch SC4828 6.5 3,909 8.8 3,677 5.8 7,093 7.9 7,147
Apply for School Lunch SC4834 6.9 2,276 9.3 2,202 5.0 4,443 7.3 4,377
Person Level:
Wage and Salary Employment

Occupation/Industry SE-OCC/IND 0.6 15,031 12 15,145 0.9 27,539 17 28.284

Last Month's Wage SC2032 8.6 14,972 3.5 15,059 3.8 27,446 3.8 28,178
Self Employment

Occupation/Industry SE-OCC/IND 14 2,065 2.6 2,065 0.5 3,706 4.2 3,561

Business Income Last Month SC2238 17.5 1,539 21.4 1,554 16.3 2,778 20.2 2,696
Work: Looking/on Layoff SC1002 0.6 8,114 0.7 8,096 0.1 16,045 0.8 15,338
Weeks Looking/on Layoff SC1004-1040 84 633 13.3 482 8.8 1,333 10.7 1,210
Hours Work on Job SC1230 13 15,245 13 15,400 12 28,490 13 28,655
Covered by Medicaid? SC1502 11 21,047 11 21,252 0.4 42,063 11 39,469
Covered by Health Insurance SC1536 0.2 23,400 0.2 23,496 0.2 44,535 0.2 43,993
Enrolled in School SC1656 0.1 23,400 0.1 23,496 0.1 44,535 0.1 43,993
Social Security Amount SC3018 13.4 9,634 15.5 9,855 11.7 18,346 15.3 18,605
Food Stamp Amount SC3124 6.0 739 85 703 44 1,614 6.4 1,685
Type of Veterans Benefits SC3058 6.3 397 6.9 375 11.0 628 10.5 630
Asset Codes 100, 101, 102, 103: Savings, Money Market, CD's, Interest Earning Checking
Own Jointly with Spouse SC4310 0.6 5,103 1.0 5,100 17 9,170 0.8 8,835
Earned Interest: Last 4 Months SC4312 34.2 4,425 36.8 4,402 34.1 7,916 38.6 7,613
Asset Codes 104, 105, 106, 107: Money Market Funds, US Government Securities, Municipa or Corporate Bonds, Other
Own Jointly with Spouse SC4410 0.3 639 0.5 665 20 1,173 0.8 1,119
Earned Interest: Last 4 Months SC4412 47.4 439 55.3 432 48.7 794 53.8 768
Asset Code 110: Stocks or Mutual Fund Shares
Joint Dividend Check Amount SC4504 20.0 979 21.6 940 22.0 1,770 24.5 1,652

49




4. Longitudinal Edits
4.1  Introduction

The editing and imputation procedures described in previous chapters are independently
applied to SIPP data within a given wave in order to expedite the availability of microdata files for
public use. Users who want to analyze SIPP data longitudinally can link records across waves but
the procedure can be time consuming and expensive. To facilitate analysis of SIPP data across
waves, the Bureau of the Census has developed a system which links together wave records to
produce longitudinally processed data sets. The longitudina edits are applied only for selected
variables and only after all waves of a panel have been processed cross sectionally. This chapter
provides an overview of the procedures which edit the data for consistency over time to produce the
SIPP Full Panel Microdata Research files. Throughout the chapter the Full Panel Microdata Research
fileisreferred to as the longitudina file.

Technicaly, the longitudinal consistency edits reviewed in this chapter are different from the
statistical matching and imputations described in previous chapters. The longitudinal consistency
edits do not replace missing data in one case with reported data from another case. Rather, when a
datavaue is modified during longitudina editing the replacement value is obtained: 1) from the same
or different wave for the same case; 2) by extrapolation from a previous wave or by interpolation
between waves for the same case; or 3) by some other procedure such as averaging which evens out
fluctuations in a series of imputed values. In order to make the longitudinally processed file
consistent across waves and to take advantage of information reported in other waves, these
procedures can lead to modifications in both reported and imputed values for one or more waves.
In this chapter the term "longitudina edits" is used to refer to any modifications made to data during
longitudinal processing rather than using the term longitudinal imputation. When a data value is
modified during longitudinal editing the value of an existing imputation flag is not changed.™ Also,
Changes made during longitudinal editing are not reflected in the cross-sectional wave files.

The longitudina data sets are constructed in several steps, each of which is performed
independently on a subset of variables. The four subsets of variables which are independently
processed consist of:

* Demographic and household composition variables;

* Wage and sdlary and self-employment variables,

5 Changesin reported data values resulting from longitudinal consistency edits are not flagged in the longitudinal
record. If avalueimputed during cross-sectional processing is subsequently changed during longitudina editing, the
va ue of the imputation flag, if present, is not atered from the value carried from individual wave files. Very few
reported values are changed, however.
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* Income sources 1-56 and 100-150; AFDC, Food Stamps
and WIC variables (to eliminate double counting);  program
coverage variables; and

* Health and medical coverage variables

Each subset of variables is processed in a three-step sequence. First, the relevant variables for each
section are extracted from the individual wave files and then moved to arecord constructed for each
sample person. Second, the longitudinal edits are applied. Third, the edited data are added to the
longitudina file which is constructed in segments by joining together each subset of edited variables.
The longitudina edits associated with each subset of variables are discussed in the following sections.

4.2  Goalsof Longitudinal Edits
The longitudinal editing procedures are guided by several considerations, including:
* The fundamental requirement to ensure cross-wave

consistency, which only becomes apparent when multiple
waves of SIPP data are examined together;

* The redlization that not all possible edits and consistency
checks can be implemented;

* The opportunity to address any problems associated with
wavefiles,

* The preference to replace imputed values from one wave
with reported values from another wave when available;
and

* The need to reduce the number of variables carried from the

wave files to the longitudina files in order to condense the
physica size of the data sets. For example, variables which
should be unchanging, such as sex and race, are carried
once. Other variables carried as a series of related items on
the wave files, such as hedth insurance, are carried as
summaries on the longitudinal files.

4.3  Longitudinal Editsfor Demographic and Household Composition Variables

51



A limited amount of longitudina editing is accomplished for some demographic variables
during wave processing. For other demographic variables, and all household variables,
incong stencies are detected and corrected when the data are processed longitudinally. A Control file
is developed at Wave 1 which contains a unique identifier for each sample person as well as the
individual's age, sex and race. Thisfileisused in subsequent waves to control the receipt of data
from thefield. Although the control receipt system was devel oped primarily to guarantee the vaidity
of person identifiers across interviews, it a'so provides alimited means of detecting inconsistencies
in age, sex and race across waves.’® As each wave of data is received, the reported age, sex and race
of the sample person is checked againgt the control receipt file and any corrections made. This system
cannot detect all inconsistencies in age, sex and race, however. Errors made in data collection in
Wave 1, the wave from which the Control file is derived, for example, are corrected on the Control
file as they are discovered but usually too late for the same corrections to be applied to the cross-
sectiond file before they are released for public use. These remaining inconsistencies are handled as
part of the longitudinal editing process.

Other demographic variables have no longitudinal editing component in the wave processing
and inconsistencies in these variables are also addressed in the longitudinal edits. For example,
persons reported as widowed in Wave 1 may be reported as never married in Wave 2, or two persons
reported as parent and child in one wave may be reported as husband and wife in another wave.
These and many other inconsistencies only become apparent when multiple waves of data are
examined together.

Household composition variables are aso edited for consistency during longitudinal
processing. For example, a household may be classified as group quarters in one wave and as a
housing unit in another wave. Variations in the classification of housing units across waves, even
though address and household composition are unchanged, affect the treatment of respondents. The
usua "cross sectional” Census definitions used in editing basic demographic characteristics require
that group quarters be occupied by unrelated individuals. During the months that respondents occupy
agroup quartersthey are forced by the cross-sectional edit to be unrelated individuals; for the other
months they may be shown as parent-child, husband-wife etc. To correct this inconsistency, a
longitudinal edit requires later waves to be consistent with the data reported in Wave 1. Wave lis
used as the standard against which inconsistencies are judged because the panel weight is based on
characteristics as reported in Wave 1. Consequently, when a choice has to be made about which
wave has correct datait is preferable to avoid changes in Wave 1 characteristics.

The demographic characteristics affected by the longitudinal relationship/composition
consistency edits are the following:

16 Because the person identifier variables are subject to strict controls during the data collection phase no cross
sectional or longitudinal editing of thisvariableis required.
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Relationship to household reference person;

Age

Race;

Sex;

Marital status,

Family type;

Relationship to family reference person;

Family number;

Person number of parent;

Person number of spouse;

Reasons for entry into or exit from a housing unit;
Dates of entry into or exit from a housing unit;
Identifiers of households to which each person belongs; and
Type of living quarters.

b T S A T T R R R N e

44  Longitudinal Editsfor Labor Force Variables

Longitudinal Consistency Edits for Labor Force Activity Variables: the Core
guestionnaire for each wave begins with a series of items covering various aspects of each sample
person's labor force situation during the four-month reference period (items 1 through 8d; SC1000-
SC1238), and is asked independently in each wave; that is, information from previous interviews is
not referenced in the current interview. This series of questionsis not longitudinally edited, although
across-sectiona edit wasintroduced in the process of creating the 1984 panel file. These labor force
participation questions are not longitudinally edited because: 1) a nonmissing responseisrequired in
the first item (whether or not the sample person worked during the four-month reference period:
SC1000) in order for the interview to be considered complete; and 2) item missing data rates for
other key statusindicators are low (generdly less than 1 percent). Longitudinal edits for the number
of weeksin each month with a particular status, such as without pay, looking for work or on layoff,
may be implemented in the future to improve the chronology of these occurrences across waves. The
item missing data rates for these items average around 10 percent.

The cross-sectiona edit introduced as aresult of developing the longitudina file examines the
congstency between weeks with ajob or business recorded in the Labor Force Activity section and
weeks employed by specific employers reported in the Earnings and Employment section of the
guestionnaire. The edit is achieved in three steps. The first step determines the total number of
weeks a sample person was employed with al employers for each month using data from the Earnings
and Employment section. The second step compares the value of these weeks with the value reported
in the Labor Force Activity section. When the two values do not agree, the value derived in the
Labor Force Activity section is edited to agree with the value derived from the Earnings and
Employment section. The third step adjusts corresponding labor force activity items such as weeks
without pay and weeks looking for work or on layoff to be consistent with the field containing the
edited number of weekswith ajob or business. Table 4.1 displays the percentage distribution of cases
in which the number of weekswith ajob or busness was in agreement between the two sections, the
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percentage of cases which required editing and the nature of the edit for the 1984 longitudinal panel
file.  Thelongitudind file contains separate values for each of the following labor force variables:

* Employment status recode;

* Number of weeks with ajob or business;

* Number of weeks without pay; and

* Number of weeks looking for work or on layoff;

Table4.1 Per centage Distribution of Selected Aspects of the Number of Weekswith a Job
Edit: 1984 SIPP Longitudinal File

Percentage
Distribution
Situation of Occurrences
Total months checked for correspondence 100.0%
No edits required 96.9
Number of weeks in two sections inconsistent and edit required 3.1
Weeks with ajob or business changed to O 5
Weeks with ajob or business changed to 1-5 2.6

L ongitudinal Consistency Edits for Job or Business ID Number: the SIPP Core
questionnaire collects data on up to two wage and salary jobs and two self-employment businesses.
The system which identifies different jobs held or self-employment businesses owned by a sample
person during a panel is based on assigning a number from 1 to N to each job or business as it first
appears during the panel. These ID numbers are subsequently used to link data about a particular job
or business within and between waves. Errorsin assgning ID numberstypically occur when a sample
person changes jobs. The ID number may be correctly assigned to the new job in the current
reference period, but incorrectly assigned in the subsequent
reference period.”” More complex problems can occur when the number of employers or businesses
reaches three or more.

w For example, a sample person starts a new job sometime after the start of the reference period. Theold jobis

assigned "1" and the new job is assigned "2" for the current reference period. In the subsequent reference period, the
previoudy new job isincorrectly assigned a"1" instead of the correct ID number, "2."
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The purpose of this edit is twofold. First, the edit corrects obvious inconsistencies in the
assignment of job or business ID numbers to prevent linking together data about different jobs or
businesses. Second, the edit identifies jobs or business with imputed earnings amounts and replaces
the imputed values with reported amounts obtained in previous or subsequent interviews. Table 4.2
shows the results of the edit of job identification number for the 1984 longitudina file.
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Table4.2 Number of Congstency Editsfor Job or Business | dentification Number: 1984
SIPP Longitudinal File

Occurrences
Situation n %
Total number of employer records 178,805 100.0
Records requiring edit of job ID 7,661 4.3
Job ID of first employer record not "1" 626 0.4
Gapsinjob ID's 3,629 2.0
Job ID assigned incorrectly 3,406 1.9

L ongitudinal Edits for Hourly Wage and M onthly Earnings Amounts: the edits for
hourly wage and monthly earnings amounts are performed after the job or business ID numbers have
been edited. Imputed hourly wage rates are replaced with the average of the reported values for a
specific employer if at least one reported value is present. If no reported values are available for a
gpecific job, the imputed va ues are replaced by the average imputed value. When an imputed hourly
wage rate for a specific job is replaced with the average of the reported or imputed values, monthly
amounts earned at that job must also be recalculated. The monthly amount earned for hourly wage
jobsis cdculated by multiplying the number of weeks with pay for that month by: 1) the usual number
of hours worked per week; and 2) the edited hourly wage rate for that month.

The edit procedure for earnings amounts collected on a monthly basis is also based on an
averaging algorithm which results in replacement of imputed monthly earnings values with either
vaues derived from reported data, or with values derived from all cross-sectionally imputed values,
if no reported dataexist. Thefirst step in the edit procedure involves calculating an "implied” hourly
wage and salary amount for a specific job. The implied hourly wage amount is calculated by first
replacing imputed monthly earnings amounts with either the average of the reported amounts, or if
no reported amounts are present, by the average of the imputed amounts. Months with zero earnings
are excluded from the caculation. The monthly earnings amounts are then summed and divided by
the sum of the products of: 1) the number of weeks with pay; and 2) the usua hours worked per
week for each month. The quotient isthe implied hourly wage and salary amount. The replacement
vaue for imputed monthly earnings amounts is obtained by multiplying the implied hourly wage rate
by: 1) the number of weeks with pay; and 2) the usual number of hours worked per week for the
month.®

18 Note that the usua hours worked per week is reported once for the four-month reference period; therefore, the
same figure is used for each month of a specific reference period for a specific employer.
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An additional edit is performed on earnings amounts collected on a monthly basis for workers
paid by the hour. This edit compares the reported monthly earnings amount with a calculated
monthly earnings amount.” If the reported monthly amount is 10 times greater than the cal cul ated
amount, the reported amount is replaced with the calculated amount. The purpose of this edit isto
decrease the number of monthly amounts that have a high probability of being wrong.

45  Longitudinal Editsfor Income Sour ces 1-56 and 100-150

Thelongitudind edits for general amount variables are described separately for: 1) nonwage
and sdlary income sources numbered 1-56; and 2) asset types numbered 100-150.% Also described
in this section are edits applied to program coverage variables and edits designed to detect the
presence of duplicate amounts.

Income sources and amounts numbered 1-56 are not directly acquired from labor market
activity and include state and local transfer programs, public and private pension and retirement
programs, annuities, trusts and so on. Asset types, and income from asset types numbered 100-150,
include real property, royaties and financia instruments such as checking accounts, stocks and bonds
and so on.

Editsfor Income Sour ces 1-56: the income profile of each household member age 15 or over
isesablished in the initial Wave 1 interview and updated during each subsequent interview. Unlike
the employer and earnings data, the collection of income data for sources numbered 1-56 is not
independent from one interview to the next. Questions regarding the receipt of specific sources of
income for a current reference period are preceded by the interviewer reading a list of income sources
reported as received in the previous reference period. The review of income sources received in the
previous reference period provides the opportunity to identify errors and to update the list of income
sources received for the current reference period.? The collection of amount data received from
various sources, however, is independent from one interview to the next. Amount data is collected
separately for each source for each of the four months in the reference period.

The edits for income amounts 1-56 are gpplied only to imputed amounts. No reported cross-
sectiond amounts are changed. If al monthly amounts for all reference periods for a specific income
source were imputed, these imputed amounts are averaged and the average imputed amount replaces
the origind imputed amounts; otherwise, imputed amounts are replaced by reported amounts obtained

1 The caculated amount is computed by multiplying the number of weeks with pay each for each month by: 1)
the number of usual hours worked per week; and 2) the hourly wage rate.

2 See Appendix 1 for adescription of nonwage and salary income sources 1-56 and asset types 100-150.
2 Attheend of each interview the sources of income, but not amounts, are transcribed from the Core
questionnaire to the Control card. Just before the next interview the sources of income are transcribed from the Control

card to the current wave Core questionnaire, which is used as the source of information for reconciling and updating
income sources.
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from other reference periods. When both reported and imputed amounts are present on a record, the
imputed amounts are replaced with the nearest reported amount. The implementation of the nearest
neighbor concept gives priority to the first month with a reported values preceding the month
containing an imputed value. The monthly income amount which meets this criterion replaces the
imputed amount. The first succeeding month with a reported value is used as a replacement value
only when no month prior to the month requiring replacement contains a reported amount.

This editing protocol for replacing wave-imputed values typically produces strings of equal
monthly amounts with avaue equa to the last reported amount because when an amount is imputed
it dmost dwaysisimputed for each month in the reference period. Since most monthly amounts are
reported in this manner (i.e., the amount reported for each month is the same) the editing procedure
for income sources 1-56 replicates the most frequent reporting pattern. Table 4.3 contains rates of
wave-imputed item missing data for selected monthly nonwage and salary income amounts from the
1984 SIPP panel which were subject to longitudinal editing. Thetable
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Table4.3 Rates of Longitudinal Editing for Selected Monthly Nonwage and Salary Income
Amounts Missng in the Relevant Wave and Imputed: 1984 SIPP Longitudinal File, 32-
Month Average”

Number of Records
with Imputed Monthly
Income Amount
Percent
Income Type Total None | Some | All None | Some | All
Social security 6,422 | 5630| 550 | 242 | 87.7 8.6 3.8
Federal SSI 703 634 30 39 | 90.2 4.3 5.5
Unemployment compensation 494 428 22 44 86.6 45 8.9
V eterans compensation 687 597 53 37 86.9 7.7 54
AFDC 610 562 29 19 92.1 4.8 3.1
WIC 274 236 26 12 86.1 9.5 4.4
Food stamps 1,320 1,224 56 40 92.7 4.2 3.0
Child support 635 580 29 26 91.3 4.6 4.1
Comypany or union pension 1,615 1,363 | 130 122 84.4 8.0 7.6
Civil service pension 367 316 23 28 86.1 6.3 7.6
Military retirement 253 217 12 23 85.8 5.1 9.1
State/local government pension 598 512 42 44 85.6 7.0 7.4

" Includes imputations due to item nonresponse only; Type Z imputations are not included.

indicates the total number of recipients for the indicated income type, the number of recipients with
no item missing data and the number of recipients with item missing data for some or al of the
reference months.

Edits for Asset Types 100-150: the manner in which a sample person's asset profile is
established and the way in which errors in asset ownership are detected for asset types 100-150 are
nearly identical to the procedure used for income sources 1-56: the profileisinitially
established in the Wave 1 interview and reconciled and updated during each subsequent interview.
Instead of using the nearest neighbor concept that is used for income types 1-56, any values for asset
types 100-150 which were imputed during the cross-sectional edits were replaced with the average
of the reported values from other waves.
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The recording of income flows from asset types 100-150 on the questionnaire, however, is
condderably different than for income sources 1-56. Although amounts are collected separately for
each type of asset just as with income sources 1-56, other aspects of recording asset amounts are
different. First, only the total asset amount is recorded for the reference period rather than individual
monthly amounts. Second, because asset ownership can be held individually or jointly with two or
more persons living in the same or different households, additiona questions are required to clarify
ownership patterns of and income flows from assets. Third, income flows from some assets are
grouped and recorded asatota. For example, the separate income amounts from asset sources 100-
103, 104-107 and 140-150 are summed and recorded as three single values. Although a single four-
month total amount is recorded on the questionnaire for each asset source or group of asset sources,
the wave and longitudinal record contain four equal monthly amounts for each reference period in
which an assat had an income flow, which is derived by dividing the four-month total amount by four.
Also, joint amounts received by husbands and wives are divided equally between the husband and
wife so that amounts appear separately on each person's record even though the total amount
received jointly was recorded on either the husband's or wife's questionnaire. Table 4.4 shows counts
of edits that substituted average reported amounts for imputed data by asset type.

4.6  Longitudinal Editsto Eliminate Duplicate Reporting of AFDC, Food Stamps
and WI1C Income Amounts

The primary means of detecting duplicate reporting of income amounts for AFDC, Food
stamps and WIC by both the husband and wife are through item checks in the questionnaire. Any
additional instances of duplicate reporting are identified during longitudinal processing by locating
husbands and wives reporting amounts for the same income source for the same month and deleting
either the husband's or wife's amount.

4.7  Longitudinal Editing of Program Coverage Variables

An important function of the SIPP questionnaire design is to identify the composition of
gpecific "transfer units' within the household. A transfer unit is defined as a group of persons who
qualify for and receive a cash or noncash benefit. Transfer units are identified by first determining
the primary recipient. The primary recipient, in turn, identifies other household members who are
included as part of the group qualifying for benefits. The primary recipient identifies other members
of the transfer unit following questions which ask for the monthly amount of the benefit, except for
Medicaid coverage which is recorded in the recipiency section of the questionnaire. Membership in
atransfer unit relates to the entire reference period whether or not someone was eligible during each
of the four months. Coverage indicators which identify whether a household member received a
particular benefit are created during cross-sectional processing and are based on information provided
by the primary recipient. The coverage indicators created during cross-sectiona processing,
however, do not identify members of a particular transfer unit specifically. The longitudina editing

z NOTE: there are no corresponding recipiency items to be edited because the amounts are used as recipiency
indicatorsin the longitudinal file.
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system restructures coverage variables to allow users to identify members of transfer units. The
monthly program coverage fields for the income/benefit types listed below are structured to allow
identification of individual

program units within a particular household:

Aid to families with dependent children;
Food stamps,

WIC,;

Veterans pensions and compensation,
Generd assistance;

Other welfare;

Foster child care;

Indian, Cuban and Refugee Assistance;
Social security (children only); and
Railroad retirement (children only).

¥ 0F Ok F  F X X X X F

In this procedure for identifying program units the person numbers of the household members
covered were used to form the program units. The program units were numbered from 1 to N. All
persons in the same program unit for a particular income/benefit type in a particular month are
assigned the sequence number of the person's record for the person in whose name
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Table4.4 Rates of Longitudinal Editing for Asset Types 100-150: 1984 SIPP Longitudinal File,
32-Month Average”

Number of Records
with Imputed Monthly
Income Amount
Percent
Asset Type Total None | Some | All None | Some | All
100-103, Joint 11,756 | 9,889 | 1,262 [ 605 84.1 10.7 5.1
100-103, Own 9,880 | 7,720 | 1,247 | 913 78.1 12.6 9.2
104-107, Joint 1,124 916 175 33 81.5 15.6 2.9
104-107, Own 1,122 831 173 | 118 74.1 154 | 10.5
110, Joint, Received 1,173 965 89 | 119 82.3 7.6 10.1
110, Joint, Credited 586 319 114 | 153 54.4 195 | 26.1
110, Own, Received 2,144 | 1,105 287 | 752 51.5 134 | 35.1
110, Own, Credited 1,166 397 211 | 558 34.0 18.1 | 47.9
120, Joint 1,336 | 1,021 206 | 109 76.4 154 8.2
120, Received 512 359 80 73 70.1 156 | 14.3
120, Other, Joint 239 172 27 40 72.0 11.3 | 16.7
130, Joint 446 362 59 25 81.2 13.2 5.6
130, Own 258 162 45 45 62.8 174 | 174
140-150 595 505 44 46 84.9 1.4 1.7

" Includes imputations due to item nonresponse only; Type Z imputations are not included.

the program was reported. A vaue of zero in aprogram coverage variable indicates a "not covered”

status. If, in the process of assigning the program unit identifiers, a person is listed as a member of
more than one unit for the same income/benefit type, the unit identifier of the first unit identified
during the processing of that household's data for that month is assigned. During the development
of the transfer unit indicator it was revealed that respondents sometimes incorrectly report that "all"
persons in the household are covered by a particular program. Most of these errors have been
eliminated during longitudinal processing.
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4.8 Longitudinal Editsfor Health and M edical Care Coverage Variables

The private health insurance variables on the longitudind file are structured as three variables:
1) avariable indicating coverage in the person’'s "own name" (variable name: "HIOWNCOV"); 2) a
variable indicating coverage in "someone else's name" (variable name: "HIOTCOV"); and 3) a
variable indicating if the insurance was obtained through an employer (variable name:
"HIEMPLYR"). Thislast variable applies only to persons with coverage in their own name. Unlike
the cross-sectiona fileswhich list person numbers of covered individuals on the records of the person
in whose name the policy is held, no attempt was made to establish covered units; that is, which
household members were covered by which member's policy.

The Medicaid coverage field on the longitudinal file also differsin structure from the field on
the cross-sectiond files. The detailed responses that are included on the cross-sectional files are not
included on the longitudina files. Only the"CAIDCOV" fidd which reflects the fully edited coverage
indicator isincluded for each of the reference months.
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5. Assessing the Influence of Imputed Data on Analyses

All surveys experience missing data to one degree or another. In the SIPP missing data occur
when responding sample persons refuse to provide or are unable to provide requested information,
provide imprecise or inaccurate information, interviewers forget to ask a question or incorrectly
record aresponse, or aresponseisinconsstent with related responses or incompatible with response
categories. Missing data create problems for anadysts for a number of reasons. First, data sets which
contain missing data are not as convenient to analyze as data sets which are complete. Second,
consistency between analyses are not guaranteed in the presence of missing data because different
analyses may be based on different subsets of the data depending on the pattern of missing data.
Third, the bias component of the mean square error is increased in the presence of nonignorable
nonresponse, which leads to biased estimates of population parameters. Whether analysts apply a
specific mechanism for handling missing data in their analyses, such as imputation, al analyses of
survey data make implicit or explicit assumptions about patterns of missing data. Analyses based on
data sets which are not imputed for missing data implicitly assume that missing data are missing at
random in the population at large. The imputation procedures used in the SIPP also make the
assumption that missing data are missing at random, but the assumption is more tenable and explicit
because the missing at random assumption is made within subgroups of the population rather than
for the population at large.

The imputation procedures used in the SIPP are designed to be suitable for a number of
analytical purposes rather than ideal for any one specific application. The preceding chapters
discussed the various types of imputation procedures used in the SIPP to compensate for missing
data. Other types of adjustment strategies applied to SIPP data include the large class of edits and
the assgnment of weights, acomponent of which adjusts for unit nonresponse. Although neither the
editing or weighting procedures are reviewed in this report users of SIPP data should become familiar
with these adjustment procedures. This final chapter reviews some genera guidelines for assessing
the effect of imputed data on analyses. The guidelines which are outlined below are limited to
Stuations in which users can identify an item or record which has been dtatistically imputed, such as
for individual SIPP wavefiles. In these instances imputation



Table5.1 Percent Cumulative Nonresponse Rate by Wave for Selected SIPP Panels’

SIPP Wave

gpPPpPad | 1 2 3 4 5 6 7 8
1984 49 | 94 | 123 | 154 | 174 | 194 | 210 | 220
1985 67 | 108 | 133 | 163 | 188 | 197 | 205 | 208
1986 73 | 134 | 152 | 171 | 193 | 200 | 206 -

Source: Singh et al. (1990).

flags provide users with choices about how to proceed. Data whose values have been changed
through wave or longitudinal editing protocols or deductive imputation, on the other hand, are not
flagged and cannot be readily identified.

For users of SIPP datawho are interested in assessing the influence of imputed data on their
analyses, the first issue to address is whether SIPP imputation procedures have properties which meet
their specific analytica requirements. If not, users have the option of reimputing the data using
another procedure. Although reimputing the data will not be a practical aternative for many users,
the process of evaluating the appropriateness of SIPP imputation procedures for particular analytical
applications serves to inform the analyst about potential difficulties. A general discussion of the
treatment of missing data in sample surveys is given by Kalton and Kasprzyk (1986). Sedransk
(1985), Little (1986), and Jann-Huel and Sedransk (1987) discuss properties of commonly used
imputation procedures. An example of the impact of imputation procedures on the distributional
characteristics of a population of low income personsis discussed by Doyle and Darymple (1987).

An evaluation of the effect of imputed data on analyses should include a review of rates of
unit nonresponse across waves and an assessment of the extent of item missing data. Table 5.1
contains rates of nonresponse for the 1984, 1985 and 1986 SIPP panels and shows that rates of
nonresponse are quite low in the early waves of a SIPP panel and accumulate to around 20 percent
over the life of apanel. The nature and extent of nonresponse affects imputation outcomes in two
important ways. First, the likelihood that nonresponse is nonignorable increases as rates of
nonresponse increase, particularly when the refusal component of nonresponse increases. All SIPP
imputation procedures assume that nonresponse is ignorable within subgroups which define the
imputation matrices, that is, that the nonresponding cases are a random subset of the responding cases
within a subgroup. Second, as the percentage of cases reinterviewed drops over time the potential
pool from which donors are sdlected shrinks. Asthe pool of potential donors decreases the possibility
that donors are used more than once increases, which increases the variance of an estimate. The rates
on nonresponse in Table 5.1 are for the total sample at each wave. Similar tables can be produced
for subgroups which are important to one's analysis.

65



The level of item missing data is important to assess because imputation procedures were
originaly developed to handle small amounts of missing data. In generd, the effect of imputation will
be small for items with low rates of missing data (for estimates of means, totals, proportions and
distributions, but not necessarily or relationships between variables). One needs to assess, however,
whether rates of item missing data are high among important subclasses. Recall that the standard
error of an estimate is inversely proportional to sample size; as the number of imputed values
increases the effective sample size decreases which can result in substantial underestimation of
variances unless the estimation algorithm explicitly accounts for increases in variance due to
imputation. Rates of missing data for Type Z imputed casesis provided in Table 2.3. Rates of item
missing data for selected variables, waves and panels are displayed in Table 3.5 and illustrates that
the extent of missing data varies considerably across items. Similar tables should be prepared for
variables and subgroups important for one's analysis. Lepkowski et al. (1987) provide aframework
for evauating the effect of imputed values on analyses using data from a large federal survey. Users
of SIPP data can adapt this framework to their own analyses.

The availability of imputation flags on SIPP public use files, which indicate when amissing
data value has been imputed, provide users with the option of conducting their analyses with and
without imputed data. Comparing point estimates and their variances calculated with and without
imputed data are important for al anadyses. Animputation procedure may affect descriptive statistics
such as means and totals in one way and complex statistics such as regression coefficients, variances
and correlations in quite a different way. Santos (1981), for example, has shown that multivariate
relationships based on nonimputed values can be significantly atered when imputed values are
included in the analysis.
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Appendix 1: Income and Asset Sources
Income Sources:

Code Description

1 Social Security

2 Railroad Retirement

3 Federal Supplemental Security Income (SSl)
5 State unemployment compensation
6
7
8

Supplemental unemployment benefits
Other unemployment compensation
Veterans compensation or benefits
10 Workers compensation
12 Employer or union temporary sickness policy
13 Payments from a sickness, accident, or disability insurance policy purchased on own
20 Aid to families with dependent children (AFDC, ADC)
21 General assistance or genera relief
23 Foster child care payments
24 Other welfare
25 Women, Infants, and Children (WIC)
27 Food stamps
28 Child support payments
29 Alimony payments
30 Pension from company or union
31 Federal civil service or other federa civilian employee pensions
32 U.S. military retirement pay
34 State government pensions
35 Local government pensions
36 Income from paid up life insurance policies or annuities
37 Estates and trusts
38 Other payments for retirement, disability or survivor
40 Gl bill education benefits
41 Other VA educational assistance
50 Income assistance from a charitable group
51 Money from relatives or friends
52 Lump sum payments

53 Income from roomers or boarders
54 National guard or reserve pay
55 Incidental or casua earnings

56 Other cash income not included el sewhere
75 State SSl/black lung/state temporary disability benefits/indian, cuban or refugee
assistance/national guard or reserve forces retirement
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Asset Sources:

Code Description

100 Regular or passbook savings accounts

101  Money market deposit accounts

102  Certificates of deposit or other savings certificates

103  NOW, Super NOW, or other interest-earning checking accounts

104  Money market funds

105 U.S. Government securities

106  Municipal or corporate bonds

130 Mortgages

174  U.S. Savings Bonds (E, EE)

107  Other interest-earning assets such as mutual bond funds, unit trusts, money loaned to a
private individual, etc.

110  Stocksand mutual fund shares

120  Renta property

140 Royalties

150 Other financia investments such as investments in a non-corporate business venture
managed by others, investments in a closely-held corporation, etc.
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Appendix 2: Overview of TypeZ Imputation Procedures

The imputation of Core questionnaire data for Type Z and Departure noninterviews is
completed in three steps.” In the first step recipient and donor cases are identified. In the second
step, each noninterview case is matched with four or five donor records depending on whether sample
persons were interviewed in the previous wave. In the final step the one donor record which
represents the best match is selected and duplicated for the noninterview record.

Step 1. I dentify Person-L evel Missing Data and Potential Donor Records

1.1  Identify persons for whom entire records will be imputed and whether they were
interviewed in the previous wave.

1.2  Classify noninterviews into digoint groups according to values on a set of matching
variables. Create 4 Type A matching records for sample persons not interviewed in the
previous wave and 5 Type B matching records for sample persons interviewed in the
previous wave. Each matching record contains the following variables: 1) SUSEQNUM,
the sequence number of the sample unit containing the person whose record will be
imputed; 2) PP-RCSEQ, the relative position within the sample unit of the person whose
record will be imputed; 3) the type of match: A or B; 4) the level of match:1-4 for persons

not interviewed in the previous wave and 1-5 for persons interviewed in the previous wave;

and, 5) a match index which represents the product of the values of each  of the match variables.

1.3 Identify donor records and whether person was interviewed in previous wave.
1.4  Create comparable donor file containing 4 Type A matching records and 5 Type B

matching records for persons interviewed in the previous wave and only 4 Type A
matching records for persons not interviewed in the previous wave.

Step 2: Sort the Files

Type Z noninterviews occur when a member of an interviewed household is not interviewed because they are
unavailable for an interview or refuse and a proxy interview is not obtained. Departure noninterviews include persons
who were members of a SIPP interviewed household sometime during the four-month reference period but were no
longer a household member on the date of interview. The phrase "Departure Noninterview" is not an official Census
term.
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2.1  Sort both files on the three match keys. match type, level of match and match index.

EXAMPLE: This example shows a portion of a file containing 5 Type A and 3 Type
B noninterview matching. The respondent file has 3 Type A records
and 5 Type B records. The Type A and Type B records each have the
same value of match level and match index.

SUSEQNUM PP-RCSEQ MATCH TYPE LEVEL INDEX
Noninterviews:

9 1 A 3 17956
27 2 A 3 17956
54 2 A 3 17956
20 2 A 3 17956
206 1 A 3 17956
407 1 B 4 19789
489 3 B 4 19789
609 1 B 4 19789

SUSEQNUM PP-RCSEQ MATCH TYPE LEVEL INDEX
Respondents:

12 1 A 3 17956
24 3 A 3 17956
53 3 A 3 17956
76 1 B 4 19789
154 1 B 4 19789
345 1 B 4 19789
431 2 B 4 19789
676 2 B 4 19789

Step 3: M atch Both Fileson Match Keys and I dentify Best M atch.

3.1  Match the two files on match type, level of match and match index. If the match is oneto
many, that is, the donor file for amatch group™ contains more records than the noninterview match
file, match the first record in the sorted noninterview file with the first record in the sorted donor file.
Continue to sequentially match noninterview records with donor records until al noninterview
records have been processed in a match group. If the donor file contains fewer records than the
noninterview file for a match group, match the records sequentially until all donor records with a
match group have been used, at which point return to the beginning of the match group in the donor
fileand continue to sequentially match noninterview records with donor records until al recordsin
the noninterview match group have been processed. When a match is found update the noninterview
record with information from the donor record. If no match isfound for alevel, the donor fields on
the noninterview record are updated with zeros, indicating no match was found.

A match group is a set of records which have the same values on each match variable.
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EXAMPLE:The result of the matching operation is a composite record for each noninterview record.
Note that the Type A match in this example required more donors than were available. In this case
additional donors are obtained sequentially from the top of the match group in the donor file.

Vaues Common to

Noninterview Values Respondent Values Noninterview and Respondent Record
SUSEQNUM PP-RCSEQ SUSEQNUM PP-RCSEQ MATCH TYPE LEVEL INDEX
9 1 12 1 A 3 17956
27 2 24 3 A 3 17956
54 2 53 3 A 3 17956
90 2 12 1 A 3 17956
206 1 24 3 A 3 17956
407 1 76 1 B 4 19789
489 3 154 1 B 4 19789
609 1 345 1 B 4 19789

3.2 Sort the matched file by the noninterview values for the variables SUSEQNUM, PP-RCSEQ,
match type and match level. This sort brings back together al the matching records associated with
a sample person whose information is to be imputed. Select the donor which corresponds to the
lowest numbered match level found. This record constitutes the best match because it utilized more
variables containing more detail than any other level of match.

EXAMPLE: For Case9, no level 1 or 2 match was found. The best match was obtained at level
3; therefore; the first person in the twelfth sample unit will be used to impute the first person in the
ninth sample unit. For Case 407 the best match was obtained at level one, so the first person in the
76th sample unit will be used to impute the first person in the 407th sample unit.

Noninterview Values Respondent Values
SUSEQNUM PP-RCSEQ SUSEQNUM PP-RCSEQ MATCH TYPE LEVEL
Case 9:
9 1 0 0 A 1
9 1 0 0 A 2
9 1 12 1 A 3
9 1 59 1 A 4
Case 407:
407 1 76 1 B 1
407 1 264 1 B 2
407 1 769 1 B 3
407 1 904 1 B 4
407 1 951 1 B 5
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