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Welfare programs serve an important role in providing both short and long
term assistance to low-income families and individuals. The Aid to Families
with Dependent Children (AFDC) program, for example, the bésic cash assistance
program for low-income families with children, aids about 11 million people each
month. The-impacts of mwwwmmuwmwm
have been. studied: in depth by & broed-

More recently, however, concern has also focused on the dynamics of welfare

recipiency. Much of this concern has arisen in the wake of an influential study
by Mary Jo-Bane-and-David.Ellweod-{Bane and Ellwood (1983)), which found that
although most: new AFDC-cases received welfare-for-only & relatively short:-peried
of time (two years or less) a: mnty remained:-on m
9o5ias. These long-epeil- cases Gatig-ro~wctornt for a sizabYe*proportion

'of the total caselosd st W gtven point in time, and:be-ecsasiom-the bulk of

welfare costss These findings have led to an increased interest on the part of
analysts in modeling the determinants of welfare spell durations.

Studies of the dynamics of welfare recipiency are a fairly recent
phenomenon, however, at least partly because detailed data on spell lengths and

- personal characteristics of recipients have been hard to find. Studies of AFDC
. participation by Hutchens (1981) and Plotnick (1983) examined transitions into

and out of AFDC, but did not consider issues relating to spell length directly.
The first analyses to investigate spell durations explicitly were the Bane and
Ellwood study mentioned above, which used 12 years of data on AFDC participation
from the Panel Study of Income Dynamics (PSID), and a study by June O’Neill,
Douglas Wolf, Laurie Bassi, and Michael Hannan (1984), which used not only the
PSID but also data from the National Longitudinal Survey (NLS) and from
administrative records on AFDC case openings and closings. Both of these
studies focused primarily on the determinants of spell durations, investigating
the specific impacts of demographic, economic, and program-related variables.
More recently, Ellwood (1986) has updated the PSID results, while O‘Neill, Bassi
and Wolf (1985) have further examined AFDC spells observed in the NLS, using

for d;scummof this iiterature.




several variations on discrete duration dependence models to test for increased
probability of continued participation as spells lengthen: Finally, a recent
Paper. by -Rebecea-Blank has introduced a more rigorous definitica.af.welfare
dependency-—essentially, a decrease in the conditional. probebilityeé-leaving
welfare as spell-ducation increases-and has examined dependency*wsimg-monthly
.data-on participation from the control group for the Seattle/Demwer-income
Maintanance Experiments (SIME/DIME). Ueimg—tirts definitiom, —she Finds: ,
evidence of welfare dependence across & variety of model specifieations.?.

This paper examines the dynamics of welfare receipt and the determinants of
welfare spell durations using newly available panel data from the Survey of
Income and Program Participation (SIPP). The paper considers the dynamics of
welfare recipiency in general, and, unlike for example Blank’s study, does not
examine a formal model of dependence defined as a change in the conditional
probability of a welfare exit. We hope to extend the work in this direction at

some future point, but:-the-fogus of this more preliminasy-ensminetton is-en-the
characteristics: of ‘recipieaitedgsthoprintivencerspotivdusecionsy:

The SIPP data used in this analysis provide detailed monthly information on
the demographic and economic characteristics of families and households on a
month by month basis. With the exception of Blank’s SIME/DIME data, which are
both rather old and limited to a very non-representative set of sites, all of
the other dynamic participation models seen in the literature are based on
annual data. In a monthly program like AFDC use of annual data can bias
estimated spell durations significantly. In addition, it is more difficult to
observe the specific characteristics of the AFDC unit and household at the time
of spell entry or exit using annual data, particularly where changes in these
variables occur during the year. The SIPP thus represents an opportunity for
substantial improvements in our estimates of AFDC spell durations.

2. Two other recent papers consider issues relating to welfare dynamics w:.thout
modeling dependency explicitly: Jobm Fitzgereid-(1988)
the*Survey of Income and Program Participation (SIPP) to examine the impects
of .marriage-opportunities on AFDC exit rates, and Roberton Williams and
Patrieia Ruggles have also used SIPP data to examine welfaré transitions
‘more generally.



Modeling the Duration of Welfare Spells

As discussed above, a fairly large number of authors have modeled aspects of
welfare program participation over the past several years. Such models
typically see the decision to participate (or to continue participating) in a
welfare program as an issue of choice: a woman (or couple) chooses to
participate if the utility of doing so exceeds the utility derived from not
doing so—i.e.,

Uy > Up.
The participation function, then, may be written simply as

$=U, - U, > 0.
A dynamic component may be added to this model simply by assuming that the
participation decision and its components, Uy, and Up, are reassessed in each
period, so that

$¢ = Uyt - Upe > 0.

If utility is a function of income and leisure, as is generally assumed,
plus some specific household characteristics that determine the shape of the
underlying function, then a generalized utility function may be written

U = U(H,Y,X)
where H = hours worked (negative leisure), Y = income, and X is a vector of
specific household characteristics. For both U, and U,, however, the
determinants of Y may shift considerably with changes in the X vector. For
example, consider Yn, which is a function of

Y, = £,(Eq,Eg,C,0,1),
where E, = the household head’s earnings, Eg = the spouse’s earnings (if any), C
= the child care costs necessary for the head (or if present, spou;e) to work, O
= other income (for example, alimony or child support), and I = the information
and search costs involved in obtaining a job in the first place if either the
head or the spouse does not currently have one. Similarly, Y, will also be a
function of both E,, and some other important factors:

Yy = £,(E,.C,0,B,E), where
E, = earnings during welfare recipiency periods, for any earners in the
household, C and O are as above, and B and E relate to the available welfare




programs: B = the benefit for the family’s size in its state of residence, and
E is a vector of family characteristics related to the stgte's welfare program
eligibility rules.

As may be seen, both Y, and Y;, are dependent on specific variables related
to the X vector of family characteristics. These include for example the number
and ages of children in the household (the primary determinants of child care
costs); the presence of a spouse; the head’s marital history (which is likely to
affect other income such as alimony or child support); and the head’s education
and /or job skills (which will affect not only potential earnings but also the
information costs of finding a job.)

The X vector of family characteristics may also influence the shape and/or
location of the utility function more directly, if perceptions about the social
acceptability of welfare program participation also affect the relative utility
of welfare receipt. -For seme-individuals, welfare recipiency may be.perceived
as a source .of social stigma;-decreasing the likelihood that, all eise-held
constant, they will choose to participate in wefare programs. Otheve-wmey-be
less affectedi-féf*enu-p&ew*sn--lay_belang to a subculture that-dees-net-vegard
welfare recipiency as particularly deviant, while others may-simpiy-cate less
about deviation from'social norms in-gemeral. wWhile it is difficult to test
directly for these factors, the presence of other behaviors that deviate from
social norms—for gxample, a birth while unmarried—may indicate a higher
tolerance for stigma effects.

In essence, then, this model predicts that factoss-that: teduce- potential~
income from non-welfare sources such as earnings will-ineveese spell: durations,
ell else held cormseent. Additionally, to the extent that certain individuals
experience less stigma as a result of welfare recipiency, they would also be
expected to have longer spells.

Data and Methodology

The data used in this study are drawn from the 1984 panel of the SIPP, which
follows an initial sample of about 53,000 people over a period of 32 months
starting in the fall of 1983. The single biggest advantage of the SIPP is that




it collects monthly data on income, household composition, and program
participation for a fairly large, representative sample of households. Because
these data are longitudinal, however, month to month inconsistencies in
reporting that could not be observed in a cross-sectional file become very
apparent. AlS@y-88.&-new. £iley the SIPP-has'not-undergone the careful editing
procedures. that are-applied to other Census Bureau data products, and
particularly for longitudinal analysis, some further editing is typically
-necessary. The AFDC file used in this analysis, which contains 491 cases with
observed AFDC spell entries, was constructed from a version of the 1984 panel
file that had been substantially edited for consistency. The edits applied are

described in detail in Coder and Ruggles (1988), and will not be further
discussed here.

The methods used to examine the determinants of welfare spell durations in
this paper apply to a dynamic version of the basic choice model discussed above.
First, a survival function for welfare participation is estimated by defining F*
(t, X¢) as the cumulative distribution of time on welfare, with X, defined as a
vector of relevant household characteristics and program parameters, as above,
and with F* representing the results of a series of participation decisions, #;
through ¢.. At any time t, then, F*(t,xt) may be seen as representing the
probability that the duration of welfare for someone with the given X vector of
characteristics is < t. The density function associated with this distribution
of survival times may be denoted f(t, Xe¢). The survival function for
participation is then simply the proportion still on welfare at time t—that is,
S(t,Xg) = 1 - F*(t,X¢). The instantanecus rate of exit from welfare, or the
hazard rate for exits, conditional on participation up to time T=t, is then
given by

A(t,Xe) = lim prob(t<T<t+8t|T>t,X¢)
St=*0 ot

- f(tr Xt)/s(toxt)
= §(-1n(S(t,X¢)))/8¢t.




If this is integrated, the survival function becomes
t
s(tlxt) - exp('gk(urxu)du) .

The specific functional forms of the hazard model that are estimated here
include both a Weibull and a loglogistic distribution for the hazard function.
The Weibull distribution is relatively easy to estimate and is therefore often
chosen for survival analyses of this type, and is shown here to offer a
benchmark for comparison with other studies. The loglogistic distribution was
chosen because Blank, who investigated a number of possible functional forms,
found that the loglogistic provided the best fit for her AFDC spell data, which
appear to be distributed quite similarly to the SIPP data. 1In fact, in
preliminary goodness-of-fit tests across the Weibull, loglogistic, exponential,
and log normal distributions for our spell data the loglogistic function also
appeared to provide the best fit for the SIPP results.3

Estimates of the Duration of Welfare Spells

Before turning to the results of the model of the determinants of duration
described above, it may be instructive to examine some simpler estimates of
spell durations by recipient chara;teristics.4 These data, shown in Table 1,
make it clear that the-use"o¥ monthly data on participatiomndoes:-result in
substantially shorter estimated spell durations than those: found by Bane and
Ellwood using the PSID. As“thé first column of Table 1 shows, more than half of
all AFDC recipients have left the program by the end of the first year—the
median spell length is about 11 months, in contrast to the median of about 2°

3. See Allison (1982) and Tuma and Hannan (1984) for more discussion of
modeling a time-related dependent variable in a survival function context.

Blank (1986) also discusses the implications of using alternative hazard
distributions. v

4. The estimates presented here (and throughout the paper) are for first
observed welfare spells only (although in a small number of cases very short
intervals between spells were edited out, using the procedures described in
Coder and Ruggles (1988)). Further examination of multiple spells will be
undertaken, but the SIPP observation period is so short relative to the
median spell length that in practice only a few returns to welfare can
actually be observed.
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M')( A yours fothd by Bane and Ellwood. As discussed earlier, the major reason for
J .
%;4; MWU this difference is probably the fact that spells are measured in months rather

than years in the SIPP data.>

Table 1 also demonstrates that there are indeed substantial differences in
predicted spell durations for different subgroups within the population.
Mothers who have never béeh mAFtied are likely to have considerably longer
spells than the ever-married group (who are predominantly divorced or
separated). The median-spell-dusation for never-married welfare recipients is
between 17 and 18 months] compered~to-Just tvér 8 months for the ever-married
group. Additionally, 40 percent of the never-married mothers-ave-weiil
receiving welfare-@fEer-two-yencs.

A second variable that appears to have a considerable impact on spell
durations is employweit status. Recipignts who were empleoyedwiwwebthes.the.
menth before or the -month of the start of the welfare spell™¥retheiy.£o ..
experience much-shorter spells than are these-whe were. not-tecently employed.®
The median spell length for those employed immediately before the start of the
welfare spell is less than 5 months, compared to over 12 months for those who

were not employed. This.employment:-variable, which is a very-besie-indicator.of

labor-force attachment, may be picking up both a measure T tommttment-to-werk.
and some indication of employment-related-skiiis:’! Showsssith-recent laboe-

5. This estimate is consistent with the median of about 10 months estimated by

O’Neill et al. on the basis of administrative data on AFDC case openings and
closings. It is lower than the median of about 18 months estimated by Blank

using SIME/DIME data, but these data were not nationally representative.

6. This employment variable was constructed to parallel the "job loss" variable

used in our previous work on transitions onto and off of welfare programs
(see Williams and Ruggles (1987)). In that paper, we found that loss of a
job was a fairly strong predictor of welfare entries in the same or the
succeeding month, but we hypothesized that such entries were likely to lead

to relatively short spells. Our research here confirms that hypothesis. 1In

fact, subsidiary analyses for this project found that duration estimates

were not terribly sensitive to the exact specification of the employment

variable—anyone. -ceporting e TOPNENTE-SERMIE: Sy wite

xe welfare spell was-likey-to-have.a much-shorter. than average-speil
ration.

7. Ideally, a broader measure of job skills, such as educatiern-sheuld-also.be
examined, but data on educational attainment are not available on the

specific SIPP extract used for this study. They are available on the larger

(Footnote 7 Continued on Next Page




- ility to find and hold a job, and:-are
dikely, on average, to have more such skills than those with no recent job.

Other variables examined in Table 1 include race and the age of the family’s
youngest child. Race does- appear to make a-difference, with monr-whites
experiencing a median &pedl-af just under 16 months, compared to about & months
for -whites. As with the other two variables, differences in spell durations for
the two subpopulations were significant at the one percent level using either a
log rank or Wilcoxon rank test. Presence of a young child in the household,
however, does not produce significant differences in spell durations, even
though it might be expected to increase child care costs, holding down the
probability of spell exits through employmem:.8

Although the results presented in Table 1 make a strong case for differences
in expected durations for those in different subpopulations, they do not give
any indication of the relative importance of specific variables in predicting
spell durations. Table 2, which shows the outcome of the two forms of the
duration model outlined above, allows us to consider the impacts of these
variables on spell durations while also taking the effects of other factors into
account. In addition to the four variables shown in Table 1, the duration model
includes information on family type, the number of children in the AFDC unit,
the age of the mother in the unit, the maximum AFDC benefit (normalized for a
family of three) available in the unit’s state, the unemployment rate in the
unit’s state, and the unit’s other income. Family type is included on the
theory that units that are embedded in larger households (i.e. subfamilies) may
be able to draw some support, both financial and in terms of child care, from
that household, increasing their liklihood of exit from AFDC. Addikienal
children; o the othér hand, directly-increase ADFC benefits (which rise with
family size) while indirectly decreasing the returns to work, through their .

(Footnote 7 Continued from Previous Page)

SIPP-fite;—and will be added to this analysis as-soon as we-cen-add them ta-
Qus-dataset.

8. Age cutoffs below 6 years were also examined, and were also found to produce

only insignificant differences between those with and wlthout young
children.




10 l
Table 2 l
Duration Models for Welfare Spells
Mean Value Weibull Loglogistic '
of Variable Hazard Hazard
Constant 2.287** 1.766** l
(0.410) (0.416)

Race0.63 -0.215 -0317* l
1=White (0.145) (0.147) l

Marital Status 0.67 -0.650** -0.527**
1=Ever married (0.179) (0.181) l

Employment Status 0.71 0.601** 0.670**
1=no recent job (0.135) (0.145) I

Presence of Child Under 6 067 -0.002 -0.003
I=yes (0.146) (0.152) l

Family Type 072 0.242 0.217

~ 1=n0 subfamily (0.160) ~(0.167) l

Teen-aged Mother 0.75 -0.189 -0.331*
1=no (0.183) (0.194) .

Number of Children 1.86 0.149** 0.155**

(0.058) (0.58) .

Maximum AFDC Benefit 365.64 0.00002 0.00001

(0.00005) (0.00005) l

Other Income 45.10 -0.0005 -0.0007 .

(0.0005) (0.0005)
Unemployment Rate 7.96 0.039 0.047 l
(0.039) (0.039)

Source: Calculated from a 32 month panel of the 1984 SIPP. l
Standard errors in parentheses. .
“*Signiﬁcant at the 1 percent level. l

Significant at the 10 percent level.
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potential impacts on child care costs. Both of these effects would be expected

to increase spell lengths. Igenaged.BOthers.mAV. hAREeWRE-IQb-Ekille-ohen

AGLAuRted-for, Both variables are significant at the 1 percent level in both
versions of the duration model, and both have large associated estimates.? As
seen earlier, e ' : s

incresses durstions. THE TOmber of children in the AFDC-unit is also highly

s@‘ﬁi’trcmmbo&x«mdeif:”wﬁllatger numbers—-of children increasing expected
spell durations, as expected.

The presence of young children has no apparent impact on durations in either
model._ Race is significant at the 10 percent level in the loglogistic version
of the model, but not if a Weibull distribution is used. In both cases the sign
is in the expected direction. The correlation matrices for these models
extent;: mewm presence of -a-teenaged-mothes). The
presence of a subfamily is also not statistically significant, but has a sign as
predicted above. Presence of a teen mother does appear to increase expected

9. 1It should be noted that the estimates shown in Table 2 refer to the
likelihood of remaining on AFDC, rather than the likelihood of exiting
(which is more commonly shown) and as a result all of the signs of the co-
efficients are the reverse of those seen in exit models.
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spell lengths, but is significant only at the 10 percent level, and only in the
loglogistic version of the model. PFin®}ly; maxifhim Heréfit Ievel¥; sther
income, and unesployment rates are all insignificant, although all have signs in
cxpucud'dtmim
The results seen in Tables 1 and 2 have some important 1mp11cations for an
understanding of welfare dynamcs.
pothers and: Mﬁﬂr no-4ely

: . *i:tkeiy +0 ‘experience
.much. longer welfaze w-wmmmmmﬁmmm
Locabidg-empboyeds: As discussed above, the marital status impact may well

arise, at least in part, out of different perceptions about welfare use among
unmarried mothers and those in the larger society as a whole. Unmarried mothers
may be more likely to belong to a subculture where welfare use is considered
relatively normal-—or alternatively, women who become mothers while unmarried

may simply have a higher tolerance for deviations from social norms. m

Qis-d-greater-asceptance of social norms G- . , :

In sum, although these findings are preliminary and substantial work remains
to be done, they emphasize the importance of the mother’s basic socio-economic
characteristics in predicting welfare spell durations. These characteristics
are undoubtedly related to real differences in womens’ job opportunities and

potential non-welfare incomes, but they may be at least as important for their

influence on perceptions of the acceptability of welfare use and the
availability of other options. it e

youngest child,. which are clearly-reiased- - ppe: N e
. impact. on epell-leagths may_indicate. thet potential satnimgs-velative-to
bensfits: use” in deciding whether to-continue.

These findings also demonstrate, however, that for many mothers,
particularly divorced and separated women with some recent work experience, AFDC
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spells are likely to be quite short. For these women the program clearly does
serve primarily as a source of very short term emergency support. Wedfate-.
recipiency is lmlquwmﬁfwwumﬂyoi women who enter as
never-married mothersy-but-even for- this group the median-spell duration is
between 17 and 18" monttre=talthough about 80-percent of such motherswwhosd Siells
exceed the pedian-ase. still tecipients a.yeas-latec). At 2 .ninimum,-them, these,
findings suggest that attempts- to decrease-dependency will have the highest

experience, and.-that-other -tecipients-are ‘Tikely to leave-tho-progvem-faizly
quickiy-ousnwitontrintssention.
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Preface

This working paper provides two contributions by Barry Bye
and Sal Gallicchio of the Social Security Administration
related to the estimation of variances from the SIPP public-
use files. The 1984 public-use data files of the Survey
of Income and Program Participation provide pseudo stratum
and pseudo primary sampling unit codes that permit direct
estimates of sampling errors. The first note is a reprint of
an October 1988 Social Security Bulletin article describing
a methodology for calculating sampling errors directly from
the SIPP public-use file. The authors applied this method to
the calculation of variances for persons part1c1pat1ng in
programs administered by the Social Security Administration,
and empirically show an apparent sensitivity of generalized
variances (as found in the SIPP Users’ Guide and Technical
Documentation) to curve fitting procedures.

The second note in this worklng paper reports the results
of comparisons of direct variance estimates from the public-
use file with variance estimates based on the original sample
design (computed by Census Bureau staff). The authors conclude
that the variance estimates are very much alike, suggesting
some validity for the direct variance estimates using the
pseudo design codes.
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Two Notes on Sampling Variance
Estimates from the 1984 SIPP
Public-Use Files

by Barry V. Bye and Salvatore J. Gallicchio*

The Census Bureau's Survey of Income and Program
Participation (SIPP) provides data that can be used to study the
characteristics of Old-Age, Survivors, and Disability Insurance
(OASDI) and Supplemental Security Income (SSI) program
participants. It-is important that estimates of sampling errors
accompany such studies because the estimates may have large
sampling errors due t0 the small number of sample cases
available for specific analyses. The geaeralized sampling »
variances. provided by the Census Bureau did not idemify =
separately either program's participants and, therefore, dernot
perwain directly to analyses of these groups. This article
describes an approach to the direct computation of sampling
variances for OASDI and SSI program participants. The
approach uses the pseudo stratum and half-sample codes
available in SIPP public use data files. A table of generalized
standard errors is constructed for participants of both programs
aged 18 or older. Generalized standard errors could not be
computed for child beneficiaries under age 18 because of a wide
variation of design effects across subpopulation estimates.

The Survey of Income and Program Participation
(SIPP) provides data that can be used to study the
sociocconomic characteristics of persons participating in
programs administered by the Sucial Sccurity
Administration (SSA): Old-Age, Survivors, and
Disability Insurance (OASDI) and Supplemental Security
Incomc (SSI)." Currendy, data from the initial 1984
SIPP panel are available. The 1984 pancl coasists of
approximately 20,000 houscholds comprising about
54,000 individuals. Through a special algorithm
developed by SSA, about 8,000 of these individuals have
been identified as OASDI and SSI program participants.?
Included among them are about 4,600 retired-worker

*OfTice of Research and Statistics, Offics of Policy, Social Security
M}miniwuim.

D.m:nuiom on the SIPP can be found in Dawn Nelson,

id McMilkn, and Daniel Kaspryzk, An Overview of the Survey
of Income and Program Participation (SIPP Warking Paper Series,
:J:‘.slwl.updml).lnmudmambmnmdmm
"Denton R. Vaughan, A Survey-Bused Type of Beaefit Code for
theSomIScum.y‘Pmn- (ORS Working Paper Series), Office of
Research and Statistics, Social Security Administration (forthcoming).

beneficiaries, about 600 disabled-worker beneficiarics,
and 700 aged, blind, or disabled SSI recipicats. The
remaining participants are survivor, spouse, or child
beneficiarics.

To provide summary SIPP data on SSA program
participants 10 the public, a special sct of tables
was introduced in the Annual Statistical Supplement to
the Social Security Bulletin for 1987.° The tables :
pertain to the civilian noninstitutionalized population
receiving OASDI and SSI payments. They focus on
three major themes: the composition and level of income
of persons receiving different types of OASDI benefits,
the general characteristics of persons aged 18-64
receiving OASDI or SSI payments based on disability,
and similar information about SSI recipieats aged 18 or
older. The unit of analysis in these tables is the
individual recipicnt.

Many of the distributions and income lcvels shown in
the Supplement tables are bascd on a relatively small

*Annual Statistical Supplemicat o th Sociul Security Bulletin,
1987, Offics of Ressarch and Stlistics, Social Security Adminisration,
1987, tables 15-22.




number of sample cascs. Summary statistics generated
from small numbers of cases can be imprecise due to
large sampling errors (variances) and often suggest
differcnces between subpopulations when no real
differences exist. It is important, thercfore, that
cstimates of sampling errors be provided along with the
estimates of dircct interest.

The Bureau of the Census has provided generalized
variance curves for a number of quantities from the
1984 SIPP pancl. These curves do not identify OASDI
or SSI recipicnts scparately; therefore, the curves do not
pertain directly to SSA program participants.
Fortunately, provisions were made for the direct
calculation of sampling variances of SIPP estimates
using special codes available in the SIPP public use data
files. These codes allocate the SIPP sample cases to a
sct of pseudo strata and pseudo primary sampling units.
The codes permit dircct estimates of sampling variances
to be obtained by a number of methods.

The results of dircct sampling variance computations
for SSA program participants are presented in this
article. The approach used to estimate the variances was
the method of balanced half-sample replication.’ The
appendix at the end of the article includes the detailed
specifications for cstimating sampling variances from the
SIPP using the same techniques that were used for the
computations presented in this article. The resuits of the
calculations also arc provided in sufficient detail to be
uscd as a benchmark.

Sampling variances were computed for more than 300
population estimates, cross-classifying the recipients by
scx, age, marital status, and type of beneficiary. A
curve was fit to the estimated variances and was used to
produce tables of generalized standard errors. The tables
of gencralized standard errors can be applied directly to
the data prescnted in the Supplement for program
participants aged 18 or older and also can be used with
other analyses from wave 1 of the 1984 SIPP panel that
pertain to SSA program participation of adults. A
separate analysis for child beneficiaries under age 18
showed that estimated standard errors were strongly
associated with family size. As a result, tables of
generalized standard errors that would be applicable to a
variety of estimates for this subpopulation could not be
developed.

The generalized variance curve presented in this
article yields variance estimates that are markedly
different from those gencrated by curves from the
Census Burcau. In part, the difference may be due to

“‘Survey of Income and Program Participation, User’s Guide,
Bureau of the Cenwis, Department of Commerce, July 1987, pages 7-1
through 7-27,

*Kirk Wolter, Introduction to Variance Estimation, Springer-
Verlag, New York, 198S.

the fact that variances of individual items estimated from
the pscudo sample design may differ from those
estimated directly from the original design. However, a
part of the difference appcears to be due to diffcrences in
the fit of the curves employed by the Census Bureau and
by SSA staff, even though the functional form was the
same. The SSA results appear to be more appropriate
for variance estimates of OASDI and SSI program
participants.

Sampling variances were also computed for some of
the median income amounts shown in the Supplement.
The variances and estimated sampling covariances
between the medians were uscd to test hypotheses about
differences in the size of the estimated median income
amounts amoag various subpopulations.

Methodology

mmﬂwwmug

and has. mmm wride vniay of statistical
estbilhos. This method presupposes that the primary
sampling units for the population have been assigned to
one of L strata, and two of the units are sclccted with
replacement from each stratum with probability
proportionate to size. Half-sample replicates of this
design can be formed by sclecting one of the two units
from each stratum. For a sample design with L strata,
there are 2L such half samples. If an estimate. of the
statistic of interest is made in cach-haif:-sumple-and in
the full sample..then the avesage-squared différence
between half-sample and full-sample estimates from any
subsct of half samples provides an estimate of the
sampling variance of the statistic. Thewtnnatcofthe
sampling variance is most precise when all 2L haif
samples are employed.

When L is large, one would like to use only a part of
the 2L half samples to estimate the sampling variances
without loss of precision. it turns out that special sets of
particularly good candidates. Estimates of sampling
variances from these special scis are algebraically -
cquivalent to those obiained using all half samples. Also,
when the full-sample estimate is a linear function of the
half-sample estimates, the average estimate over the
balanced, orthogonal sct will be cqual to the full-sample
estimatc. The minimum numbcr of half samples required
for a fully halanced orthogonal sct is the smallest
multiplc of 4 which is greater than the number of strata
in the sample design. For designs with many strata, this .
number will be much smaller than the total number of




possiblc half samples. Descriptions of balanced,
onhogonal sets for many designs are provided in the
litcrature.*

Once a sct of half samples has been identificd,
cstimated samplmg variances are particularly easy to
computc. Letg (c=l. ... «K) denote the estimator of the
population parameter of interest computed from theath
half sample, and let @ be the corresponding estimate
from the full sample. An estimator of the samplmg
;;mncc of 6, V(g), based on K half samples is given

K

v = z 6, - UK
a=| U

When 6 is a lincar function of the 6, , so that

-y

then (1) provides an unbiased estimate of the variance of
6. When 6 is not linear in 6, (for example, 8 is a ratio,
a median, a correlation coefficient), thea 6 # 8 and the
expected value of V(8) differs from the variance of by
an amount often well approximated by [E(@ — 6)]2. Thus
if 8 is close to 8, cquation (1) will provide a good
approx’muuou of the sampling variance when 6 is not
lincar.

Variance Curve

A two-paranicter curve was fit to the variance
estimates obined by the replication micthod. The curve
specified the relative variance (Rv), the variance divided
by the square of the estimate, as a function of the
cstimate.

Rv(x) =a + b/x )

where

a and b are cocfficients to be estimated,
x is the cstimated population total, and
Rv(x) is the estimated relative variance of x— that is,

Rv(x) = V(x)/x? .

“R. L. Plackett and J. P. Burman, **The Dusign of Optimum
Mulufm Experiments,” Biometrika, 33(1946), pages 30S and 325.

"Wolier (1985), op. cit., references a number of empirical
investigations supporting the use of equation (1).

This functional form has provided a fairly good
representation of the relationship between Rv(x) and x in
other surveys. lts use is motivated by the following
considerations. *

The design effect (Deff) for a particular estimate, x,
from a complex sample design is defined as the ratio of
the sampling variance of x under the design to the
sampling variance that would have been obtained from a
simple random sample of equal size. For a sample of
size n from a population of size N, the simple random
sampling variance of an estimated total, x is given by

var(x) = var(pN) = N2PQ/n

where

P = X/N, is the true population proportion,
X is the population total estimated by x,
Q= 1-P, and

p is the sample estimate of P.

The \;ariancc of x from a complex design of the same
size can be expressed as

var(x) = Deff (var(x)) = Detf (N2PQ/n).
The relative variance of x is given by
Rv(x) = var (x)/X? = Deff (Q/Pn)

= - Deff/n + (N/n)Deft/X. 3)

Equation (3) has the same form as equation (2) where
a = -Dcff/n and b = (N/n)Deff. If it is reasonable to
assume that a constant design effect exists for a
particular set of estimates, then the estimated relative
variances for those items may be accuratcly represented
by a two-term curve of the form in (2) from which
generalized variances can be computed.

The mecthod used to estimate the cocfficicats in (2)
was an iterative procedure that minimized the function

m[m-m]

Rv; is the computed relative variance for the ith
item;

‘l‘lvi is the estimated relative variance for the ith itcm
from the curve;

'Sce, for example, The Current Population Survey: Design and
Methodology (Technical Paper 40), Burcau of the Census, Department
of Commerce, January 1978.




Rv{ s a weight for the ith item. It is sct equal to the
computcd rclative variance, Ry;, in the first
iteration; for all subsequent itcrations it is sct
equal to the estimated relative variance, Rv;,
from the previous itcration.

I is the number of items to be fit.

This cstimation approach gives greater weight to items
with smaller estimated relative variances (and, thus,
generally larger estimated totals) and has been found to
work well in other surveys.®

Generalized Variances
for Counts and Proportions

Having estimated values for the coefficients in
equation (2), the rclative variance for a specific
estimated total, x,. can be obtained by substituting x,
into that equation. The variance of the estimated total
can bhe obtained by multiplying the relative variance by
the square of the cstimate.

A A
V(Xo) = RV(Xo)on
= ax3 + bxg O)

Equation (4) can also be used to produce generalized
estimates of variances of proportions. A proportion is
the ratio of two cstimated totals, p = x/y, where the
cases counted in the numerator are a subset of the cases
counted in the ‘denominator. In large samples, the
rclative variance of this type of ratio can be
approximatcd by the following formula:

Rv(p) = Rv(x/y) = Rv(x) = Rv(y)
or
V(p) = V(x/y) = (x/y)? [Rv(x) = Rv(y)] (5)

*There is no specific justification for this weighted least squares
approach other than the usefulnoss of its resukts. Ordinary least squares

eslimates, minimizing 1
A
z (Rv; = Rv;)?,
i=1
have heen found 1o give too much weight to small estimates, x, with

characteristically large estimated relative variances. Nonlinear least
squares estimates, minimizing N

A
z RVi-RVi 2
A L]
imil Rv;

q'p:t (o give 100 much weight to observations with large estimated
totals.

Substitution of estimates from (2) into (5) provides
gencralized variance cstimates for proportions.

A
vip) = pA{birx - i) =y M (1 = p) . ®

Tables of gencralized standard errors for estimated
totals are often produccd from cquation (4) by
computing and displaying the square root of the
estimated variances for a sct of predetermined values of
x. Similarly, a table of standard errors for estimated
proportions can be computed from (6). This table will
be two dimensional with the size of the base of the
percent on one dimension and the estimated proportion
on the other.

The balanced half-sample replication approach was
used to estimate standard crrors for the estimated
medians in table 17 of the 1987 Supplement. That table
presents median OASDI income, median total income.
and the median of the ratio of OASDI income to total
income for several bencficiary groups, cross-classified
by a number of factors.

In this article, the medians were estimated from
distributions of the variables of interest using the
following formula:'®

S¢g = S;
M-Lj+[ 30 J]wj

N;

where

j indexes the interval containing the 50th percentile;

Lj is the lower limit of the jth interval;

Sgp is the estimated population at the 50th percentile;

Sj is thc estimatced population with valucs below the
jth interval;

Nj is the estimated population in the jth interval: and

W. is the width of the jth interval.

An interval width of $25 was used for the OASDI
income distribution. Intervals of $50 or $100 wcre
employed for the total income distribution, the latter
used to capture the larger monthly benefit amounts. An
interval of .05 was used for the income ratio.

The sampling variance of M was obtained by
cstimating M in each half sample and then applying

**The estimated medians shown in the Supplement were computed
by the TPL tabulation program on an IBM system. The medians
reporied here were computed by the PASS tabulation program on 8
UNIVAC system and they sometimes differ from the Supplement
estimates by small amounts.




equation (1). This approach was repeated for each of the
three median amounts and for each subpopulation.

Statistical Tests for

Differences. of Medisns

Suatistical tests were made on the variation in medians
across the catcgories of a particular variable (sex, age,
and size of family, for exampic) within a particular
beneficiary group. The test approach follows that
devcloped by Grizzle, Sarmer, and Koch.'' Let
M, M,, ... .Mk be a set of estimated medians for k
categorics of the variable. Thcn a x — type test statistic
for the hypothesis Ho : M, = -~ =M, canbe
constructed under the aswmpuons that the M have,
Jointly, a multivariate normal distribution and that a
consnstcm csuma(c of the sampling covariance matrix is
available.'?

The sampling covariance matrix is obtained through
the balanccd half-sample method by a computation

similar (0 that of equation (1). The (i,j)th element of the
matrix is given by

K

z M@ - MO (M@-MO)K .

a=1

where

M) s the estimate of the mcdian for the rth category
from the entire population,

M{" s the cstimate of the median for the rth category
from the a th half sample, and

K is the number of half samples.

Among rctired-worker beneficiarics, in two cases, te
set of categorics consists of a cross-classification of two
factors: scx by age and sex by marital staws. In these
cascs, a sex ctfect, an age (or marital status) effect and
a combined effect were tested. For disabled-worker
beneficiarics, the type-of-family categories refer to both
marital status and presence of minor children. In this
case, the mcdians for marricd versus not married and
the medians for marricd with minor children versus
marricd with no minor children were tested.

"J. R. Grizzk, C. F. Starmer, and G. C. Koch, **Analysis of
Categorical Data by Lincar Models,”* Biometrics, Sepiember 1969,
pages 489-504.

c asymptotic normality of the estimated medians follows from
the asymptotic normality of the estimated ratios (S”IN S. IN) of

which the median is a linear function. The covariance tnmu eoawud
by hall-sampl: replication on the pseudo design is not 8 consisient
cxtimate. Still, it is belioved that the GSK test statistics provide uscful
information about the real spread in the medians, even if the true
significance kevels are not known.

Resuits

Participants Aged 18 or Older

Appendix table I preseats the population estimates,
standard errors, and relative variances for each of the
items described above. There were 326 subpopulation
estimates based on more than 1 sample case. The
estimates ranged from a low of about 7,000 based on 2
sample cases o0 a high of 38 million based on 7,943
sample cases that represent the entire OASDI and SSI
recipient population.'? The variance curve that was
dervied from the items has cocfficients'*

a = 0007
b = 5217.

Tables of generalized standard errors based on this
curve follow.'* For the estimated totals of a specific
size, table 1 gives one standard error of the estimate.
Table 2 gives one standard error for estimated
proportions with bases of various sizes.

Participants Under Age 18

When constructing estimates of family characteristics
for children, one would expect large design effects in
the estimated sampling errors. All children will tend to
report (or have coded for them) the same family data,
thus reducing the effective number of indcpendent
observations by the average number of children per
family. Bccause OASDI benefits awarded to minor
children tend to be divided among all the children in a
beneficiary family, the strong clustering effects that one
finds for child-rclated estimates are expected to appear
for bencficiary children as well.

To investigate the sampling variances for children, a
sct of cstimates was constructed by cross-classifying

A sampling variance cannot be estimated for totals based oa |
sample case. Algebraically, the balanced half-samplks estimator yiclds a
perfoct 1.0 for the estimated relative variance. Thinty-nins of these
cslls are shown in sppendix table 1.

"“I'ic estimated constant, , is positive. Akhough the rationsle
presenied suggests that a should be negative, the algorithm used (o
eslimate the paramsters does not impose this constraint. The estimated
dusign elfect from the b coeflicient is

Defl = b(a/N) = (5217) (7943/34160810) = 1.2.

Values for a and N are obtained from the first item in the variance
ubh in the sppendix.

“Variance curves were also estimated for sats of items for soveral
subpopulations of the total beneficiary population: disabled workers,
persons aged 65 or older, and persons recciving SSI payments.
Genenally, the sizes of standard ervors for similar size cells across
thase groups did not differ. A curve was also estimated for the group
aged 18 or older, using items desived from cross-classifying age,
fumly sizo, and family incoms. Again, no subsiantial differences were
wen in estimated a and b paramuters.




family size, family income, sex, and race. As expected,
a variance curve fit to all of the items exhibited a
systematic lack of fit, overestimating the computed
variances for smalicr families and underestimating the
variances for larger familics. Fitting separatc curves by
family size resulted in the following sct of a and b
parameters:

Parameter
Family size a b
| LN .0034 4922,
4....... Ceerecrenanas 0127 5849.
Sormore............ 0199 873,

’

The increasing valucs of both the a and b parameters
indicate that substantial increases in sampling variances
are to be expected, for an estimate of fixed size, as
family size increascs.

Table 1.—Standard errors for estimated population totals

Estimate Standard error
25,000, .. .0ciceeiinnennenncnnnnnnnnn . 11,436
80,000.. . 0c00teccircnccncceccnccones - 16,202
100,000....c00000eeeerecncnscecnns . 22,994
250,000.....00000000enannns seeesesad 36,738
$00,000....0000000cnacenes P 52,842
750,000, ...c000eiinneniecncancnns . 68,786
1,000,000 .. .000cceeincenceccecccnces 7,17
2,500,000....00000000000000cnnccncnn 132,954
8$000,000.....0000000c0ieeianencannn 211,284
0,800,000 .....000iieeiiiencnnnncnnns 284,417
10,000,000 .....00cereencnccenans vees 358,574
25,000,000 .....000000000000caccnnnne man
50,000,000 .....000000000eccnncnncnns 1,458,403

These results imply that the sampling variance for an
cstimated subpopulation of child beneficiarics under age
18 will depend largely on the family size composition of
the subpopulation. A sct of child-beneficiary estimates
would not be likely to exhibit a constant design cffect;
and therefore, it is unlikcly that a two-term curve of the
kind described above would provide a good
approximation to the estimatcd sampling variances for
the sct. Accordingly, no generalized variances for child
bencficiaries are prescnted. There appears to be no
substitute for dircct variance calculations in this case.

Comparison with Census
Generalized Variances

Table 3 shows csmnatcd standatd crrors from the SSA
curve and Census curve 1 for a range of estimatcs. '’
For cstimatcs lcss than 10 million, the Census cstimates
are 1.20 to 1.75 times larger than those from the SSA
curve. Some of this diffcrence could be due to
differcnces in computational schemes for the direct

"slrr User’s Guide, op. dit., page 7-S.
"The parameters l‘mn Census curve | are:

-.0000942, and b = 16059.

Percent

Base of percent 1or99] 20r98] Sor95| 8 or92] 10 or 90| 1S or 88| 20 or 80 28 or 75| 30 or 70| 3S or 65 40 or 60 S0
25,000........0... 4.54 6.39 9.95 1239 13.0 16.31 18.27 19.77 20.93 21,78 2.3 22.83
50,000......00.... . 4.52 7.04 $.7%6 9.6 11.53 1292 13.98 14.80 15.40 15.m 16.14
75000.....00000.. 2.62 3.6 .75 7.18 791 9.41 10.88 11.42 12.08 12.58 12.92 13.18
100,000........... 2.27 3.2 49 6.19 6.8 8.18 9.13 9.9 10.46 10.89 11.19 11.42
250,000........... 1.44 2.02 3.18 392 433 5.16 .78 6.25 6.62 6.89 1.07 1.22
$500,000........... 1.02 1.63 2.8 2m 3.06 3.6 4.00 4.0 4.68 4.87 $.00 s.11
7%0,000........... 33 1.17 1.82 2.26 2.50 298 3 3.61 382 398 4.08 417
1,000,000......... n 1.01 1.57 1.96 217 2.58 2.89 3.13 33l ju 3.54 361
2,500,000......... A4S 64 1.00 1.24 1.37 1.63 1.83 198 2.09 2.18 2.24 2.20
5.000,000......... 32 48 0 88 97 1.18 1.29 1.0 1.48 154 1.58 1.61
7.500,000......... .26 37 57 T » 94 1.08 1.14 1.21 1.26 1.29 1.32
10,000,000........ 23 32 S0 62 68 82 91 9 1.08 1.09 1.12 1.14
25,000,000........ 14 20 3 39 43 52 58 .63 66 69 n n
50,000,000........ .10 14 2 28 3 36 41 - 47 49 S0 St
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Table 3.—Comparison of gencralized standard errors for
estimated totals

Census

SSA curve | Percent

11440 2003S 175.1

16206 28332 174.8

19882 34697 174.5

22997 40062 174.2

36731 63316 1724

52808 89476 169.4

65708 109508 166.7

7081 - 126352 164.0

250,000................. 132446 198894 150.2
$00,000.........000..... 209962 291N 133.0
750,000........0000u0nn. 282181 339328 1203
10,000,000............... 352375 388806 1103
25,000,000............... 761853 585320 7.3

variance cstimates on which the curves are based. Both
the variance cstimators and the assumed sample design
are different.'®

Much of the difference in the curves, however,
appears to be attributable to differences in curve-fitting
strategics. The Census curve is based on 36 estimated
totals for persons aged 16 or older involving receipt of
cash and noncash benefits and labor-force activity.
Thirteen of the 36 items are estimates of the Hispanic
population with selected characteristics. Unpublished
Census Bureau data suggest that variances from curve 1
for population totals of less than 500,000 are
substantially overestimated.'® This is not surprising
because only several observations are in this range
aniong the 36 items and they are given litle weight by
the kind of curve-fitting algorithm described above.® As
indicated in the appendix, the sct of items from which
the SSA curve was derived contins a large number of
small estimates. The SSA curve appears 1o fit the
observations well for small estimated totals.

The rcasons for differences between Census Bureau
and SSA curves for larger estimates are more difficult 1o
discern. There is some indication that the design effects
for the Hispanic population estimatcs are larger than

"Census estimates were computed by the half-sample replication
uwthod using a sot of SO half samples that was not fully balanced. The
sppendix provides a brief description of the procedures used o create
tho psoudo design codes.

“For a description of the items, se¢ “*Memorandum for
Ducumcntation from Karen E. King, Subject: SIPP Variances: hems
by Generalized Variance Parameter,”* Bureau of the Census,
Department of Comumerce, June 19, 198S. The Census direct variance
estimates are unpublished and wers made available by the Sutistical
Mcthods Division, Burcau of the Census.

**The Census Bureau curve-fitling aigorithm differed from that
described above in that the relative variance for the overall population
total, T, was consirained to be zero. Thus, a + b/T = O or s = -b/T,
and b is estimuted from a one parameter model V(x) = b(1/x-1/T).
This approuach is reasonable because the case weights are adjusted to
achicve certain population totals. However, imposing this constraint
may also contribute to the overestimate of the variance for small
populution estimates.

those for the corresponding estimates for all races
combined, raising the overall level of the Census curve.
It is also possible that the design cffects for adult
OASDI and SSI program participants are generally
smaller than the effects for the Census items. Less
clustering may occur among OASDI and SSI adult
recipients in families and households, compared with
recipicnts in other transfer programs. The small number
of items on which the Census curve is based makes a
more detailed analysis difficult. At this point, the SSA
curve appears to be much preferred for OASDI and SSI
program participation estimates.

Medians

The standard errors for the medians in table 17 of the
Annual Statistical Supplement are shown in table 4.
With the exception of child bencficiaries, the variances
of the estimated medians appear to be quite small. The
sizes of the estimated standard errors rarely exceed 10
percent of the corresponding medians and are often well
under S percent. The median income amounts for
families of child beneficiaries show larger standard
errors than, for example, similar estimates for families
of disabled-worker beneficiaries even whea the
unweighted case counts are about the same. The larger
estimated standard errors arc probably the result of the
clustering effects for child beneficiaries discussed above.

The generally small standard errors are also reflected
in the test statistics for the hypothescs concerning
differences of medians. For each sct of catcgories and
each type of median, the differences between medians
across categories were statistically significant at the .05
level in most cases. When contrasts were significant, the
significance levels tended to be much smaller than .05,
usually less than 0001,

The coatrasts that were not significant at the .05 level
are described at the end of table 4. The table identifies
the specific comparisons and provides the value of the
test statistic, the degrees of freedom, and the p-value.
The following exampics dcmonstratc how the test results
can be interpreted.

The statistical tests indicated no two-way interaction
existed between scx and age regarding the ratio of
OASDI bencfits to total income for retired-worker
beneficiarics. Diffcrences in median ratios between age
groups tended to be about the same for both men and
women. The differences between median ratios for men
by age group are 13, 9, and 0. The corresponding
differences for women are very similar (12, 7, and 2).
The statistical tests did show significant scx diffcrcgucw
and significant age differences. The patcrn of median
ratios, therefore, can be described by adding sex and
age effects without the necd to adjust for particular sex-
age combinations.
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Table 4.—Standard errors for table 17, Annual Statistical Supplement to the Social Security Bulletin, 1987

OASDI benefit Tolal income Ratio®
Characteristic Median | Standard error Medisn | Standard error Median | Standard error
Retired workers
Total..ooverenenennnnnnnn. ceees T 10 1210 px] s3 1
Men............ cererereaeann 633 10 1300 30 st 1
WOmBN . ..ovveeeneennnnnnnns sis 7 1096 29 $7 1
Sex and age of Imnﬁciuy:'
Men—
L O s02 1n 1442 s4 u 2
6569....... cereeereenees Sesesns 6”2 18 1444 st 4 2
TOTh e eeiieieiiiieaiiaaas . 682 13 1282 40 $6 2
7Sorolder................... 611 16 13 3s s6 1
Women—
(% s82 39 1481 76 4 2
(L $69 19 1216 28 $3 2
MN............. Ceeeeeeenns .. 91 12 1072 Q 60 2
TSoroMer.........oiuiieiinennn. 469 9 847 4s 62 2
Sex and marital status:
Men—
Marmied .....oovviiiiiieninnnnns 697 9 1417 26 S0 |
Widowed .......ccoovvennnnnnnnn. 436 13 946 64 9 2
Divoreed .....cooiveniiinnnnnnnn. 481 kx] 759 93 64 4
Never married. ............... 476 34 293 ” 6 3
Women—
Marmied ......oooviniiiiinnnn, . 763 .8 1487 k] ] 7] 2
Widowed ........... e ceenee 97 6 760 28 61 2
Divorced ......... Cererreenenenees are 13 ™ s7 s 4
Never married.................. . 452 20 938 1S L1} 3
Size of family:
L O T 419 6 629 19 6s 1
2 POIBONS.....tiiiiiiiiiennnaaan ns3 9 1381 28 s4 1
3 persons or more................ o 669 29 2261 7 30 1
Monthly family income:
Less than $500........... ceeeees 326 7 396 6 91 1
$S00-3999 .....cviiiiiiiinienns . $20 s 743 7 " 1
$1,000-81,499.................. e n3 18 1228 7 $7 1
78 15 1722 14 4 1
793 13 2203 13 3s 1
710 4l 2176 20 25 1
$3,0000rmore..........c.c00nennnn 764 29 3891 13 17 ]
Family source of income:
Eamings’'—
b (T m 18 1946 36 3 1
No..... T 580 13 1018 29 63 !
Assots—
) £ T 622 9 1337 2 S0 1
No.ooveunnnnn. Sbesesssnbasasans 428 1] 604 2 7 2
Means-tested cash benefits—
) (YO 338 16 594 s6 s8 1
T 600 9 1247 20 $3 1
Other cash income—
) (T N 6S1 n 1461 px] 46
NO.ovvrennnnn. Ceeereeesennses . 97 7 79 24 n 2
Dissbled workers
Total........... Cevheneseoveses 2 14 1162 '} 49 2
O R, 366 12 171 s7 $0 3
WOmen . ..ooovviviiennnnnnnns 419 26 137 $9 46 4
Age of bensficiary:* .
1884................ Ceerrereenaes L77] 16 1240 83 4s 4
L T S01 18 127 s3 L] 3
Ses footnotes ot end of table
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Table 4.—Standard errors for table 17, Annual Statistical Supplement to the Social Security Bulletin,
1987—Continued
OASDI benefit Total income Ratio®
Charactedstic Median | Standard error Median | Standard error Median | Standard error
Disabled workers—coat.
Sizs of family:
Iperson.......coovvviiininnnnn... 392 26 490 39 k;) S
P L T 547 21 1202 s1 4 3
3 persons or more......... vessssiad 597 28 1628 162 39 3
Type of (nmily:’
L 578 15 1367 97 “ 2
With minor childrea. .............. n 48 1284 128 54 6
No minor children................ 547 17 1427 115 41 3
Unmamiod......ooovvvivnnnnnnnns 434 21 833 50 ss H
Monthly family income:
Less than $1,000................... 437 19 620 42 80 3
$1,000:81,999......c0veiiiinnnnnn.. 616 20 1369 49 44 2
$2,000 OF MOTE....vvuverennnnennnns 563 43 2564 113 18 1
Family source of income:
E.lmircx'—
) T 516 17 " 1831 69 3l 2
1 N 528 20 803 50 70 3
Assots—
) £ T 566 23 1512 90 41 2
1 483 16 822 53 63 4
Means-tested cash benefits—
b P N 407 34 858 67 52 4
1 2 53 16 1266 6S 47 3
Other cash income—
B T N 594 20 1574 s 41 2
NO o i i iiiaieens 4 14 884 48 62 H]
Nondisabled widows
Tolal. .. .ottt kY, 8 657 33 59 2
Age of bencliciury:’
6069 ...t 363 12 834 43 47 3
70 0f OMer..everiiinenininnnnns 386 9 579 28 68 3
Size of family:
D POMSON. e e e eeeeaeennen 363 10 an 18 n” 2
2 PEIBINS. .., 458 19 1227 82 41 3
3 Persuns Of MOFe. .. .evuuneenaennns m 1S 2104 210 17 2
Monthly family income:
Less than $1,000..........ce....n.. 361 9 4 10 9 §
$1,000-51,999 . eennneennnernnnnnnn. “3 21 1304 36 32
$2,000 OF MOF...cveeeenceeennnnnn 401 16 2939 84 13 1
Family source of income:
Eamings —
Yun.‘ ............................ 368 10 1759 184 19 2
NO etretiereenaenneennenens 3ss 10 496 20 7 2
Assels—
b £ T 403 7 825 38 sl 2
NO tenetiteeeeereeenneaneensn 316 n 408 15 LT 3
Means-tesicd cash benefits—
Yo' ooiiiinannnn. erresiuitaenes 258 12 4s4 32 59 3
NO v eniteeteeneerereeeennennnn 396 ] 706 3 59 3
Other cash income—
D T U 406 16 1033 69 39 2
NO ceitiitiee e eneenns, 369 8 525 21 ” 2

Sce footnuics of end of wable.
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Table 4.—Standard errors for table 17, Annual Statistical Supplement to the Social Security Bulletin, '
1987—Continued
OASDI bhenefit Total income Ratio® l
Characteristic Median | Standard ervor Median | Standsrd error Median |  Standard error
Minoe children ' .
Tolal..............! evevertenes 604 4 1463 114 a 3
Size of family 1
lor2persoms..........oeunvunnnnd 392 61 981 132 43 11
dporsons.......ciiiiiiiiiiiiinn - © 622 b1 1437 158 S0 7
4 PErIOns.....ouiininininnnnn.s 674 6 TS 252 46 10
L 843 101 1800 198 30 s
6 porsons or more. ............. 39 9 1348 213 as s '
Type of family:"'
With husbend/wife head.............. 601 2 1828 12 k}] 3
With single head.................... 61s . 7 181 7 9 s
Monthly family income: '
Less than $1,000................... 464 1 674 s7 81 S ,
$1.000-81,999. ...ceiiiiieinnnnn, : 700 a 1449 k) 46 3
$2,000 OF MOTe.......ccccvvnnnnnnns 678 89 2928 189 20 3 l
Family source of income
Earnings—
) (. TP s19 3 1829 7 3l 2
L T T8 61 958 a8 86 6 l
Assots — ‘ .
YO8t eaeenn, 6ss - 1} 1999 9 30 3
1 U 828 - a (12 66 70 s
Moans-tested cash benefits' —
b TS 484 7] 966 150 $6 8 l
- No........... rererereee Cioiass 687 3s 1713 133 3 3
Other cash income — .
YO8 64 6 1911 66 34 3
7 S s41 0 1251 86 9 7 .
® OASDA divided by total: two decimals implied.
Tinding Chi*e2 ar pvalue
No two-way intersction in retio 128 3 74 l
No difference in OASDI henefi level 80 1 .0
No difference in 10tal income 2 1 .60
No difference in rotio 90 1 M
s. difference in 1ol income 1.56 1 2 '
No difference in total income for merried with
minor/with no minor 6 1 41
Ne difference in ratio for married with minoe/with no
o imor 3.58 1 06 ~
JNo difference in OASDI benefit level 2 1 o4
No difference in OASDI benefi level 2.60 1 .
No differonce in OASDI benefis level 1.54 1 2
No difference in ratio 02 1 R
No difference in ratio 726 4 12
'No‘iﬂa—uhOASD(hnﬁtkvd 02 | ] R I
‘n. difference in OASDY benefit level 3.2 1 08
No differemce in ratio amn 1 08
"'No difference in OASDI benefi fevel 1.56 1 2 I
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In coatrast w0 the sex-age findings for retired workers, .

mescxbynmummmmnnmo-my
mwmuonwnmmdwdacnheumdf
median ratios. Again, differences were scen among the
medians for each factor separately, but the patiern of
marital status diffesences was not the same for mea 3ad
women. Note, for example, that the difference in
median ratios for married men and widowed men, -1,
appears to be quite different from the difference between
the medians of married and widowed women, +9.
Among the other sequential contrasts differences were
also evideat. This patiern of values can not be explained
by additive effects alone.

Sex and age contrasts for disabled-worker beneficiaries
present situations in which a significant difference
existed among median OASDI benefits but not among
total incomes or ratios. This apparent inconsistency
could be due to chance alone. However, there could be
another explanation. The median ratio is not,
algebraically, the same quantity as the ratio of the
medians. It is possible that the ratios of the medians in
the population are different, as suggested by the data
prescnted here, but that the median ratios in the
population are the same.

The remaining findings of differences in medians
generally indicate that a contrast between one pair of
medians was not significant. The one exception is the
contrast of family size ratios for families with minor
children. Because there were five family size categorics,
four contrasts were involved in the comparison.

Conclusion

This article described a methodology for calculating
sampling crrors dircctly from the SIPP public use file
and applicd this method o0 the calculation of variances
for persons participating in SSA-adminisosed programs.
The mcthodology is prescniod: in-sulficient-dotail 50 that
researchers can apply the same methods to their specific
analyscs. Since the replication variance estimation
approach is not difficult to implcmicnt and facilitates a
wide range of hypothesis testing techniques, it is
recommended that direct variance calculations be used.
This position is further supported by the apparent
seasitivity of generalized variances to curve-fitting

procedurcs. Estimating variances directly will also
permit variances to be obtained from subscquent waves
of the 1984 SIPP panel. Presumably, estimated standard
errors will be higher for later waves of the panel due 10
the accumulated sample attrition at each wave.

For those who cannot compute variances directly,
standard error tables have been provided for OASDI and
SSI program participants aged 18 or older from wave 1
of the 1984 panel. The standard errors pertain directly
to the SIPP tables in the Annual Statistical Supplement
to the Social Security Bulletin for 1987. The standard
error tables can also be used for other analyses of
program participants from wave 1. Generalized standard
errors for participants under age 18 could not be
Mew. . . . .
confidence in direct sampling error estimates from the:
public use files. A comparison of variance estimates
from the pseudo design and from the actual sample
design will show whether the pseudo design yiclds -
estimates that are, on average, smalier than those
obwwdwhmmcormmudentMAcanpanwn

- of the size of st statistics of the type that are used in

this article also would be useful. These statistics require
estimates of sampling variances and covariances, and it
would be belpful to know if the pscudo design yields.
reasonable estimates of covariance as well as variance.
Finally, little is known about the raw sample sizes -
required before normality is achieved in the sampling:
distribution of the various statistics presented. If for
small samples the sampling distribution of counts,..
propostions, or mediaas is markedly different from,
normal, it might be misicading 10 form confidence

- Mawmwmma

normal disuribulion (t-is, assuniing symunctric
intervals of | standasd-ervor-about:the. estimate yiclds a
68-percent confidence imerval, 2 standard crrors
provides a 95-perceat confidence interval). The true
conﬁdeaccinmval:mybehtgcrotmallctmu_ldme
of a normal distribution and may not bc symmetric .
about the estimate.:All of these maucrs are important if
the Survey of Income and Program Panicipat.ion is to be
used for making inferences about the population under
SSA-administered programs and not just for descriptive
reporting.




12

Appendix: Detailed Sampling Variance Specifications

Assignment of Half-Sample Codes

Each person in the sample in the 1984 SIPP public
usc file had been assigned a pscudo-stratum code and a
pseudo primary sampling unit (PSU) code within each
pscudo stratum.' Generally, a self-representing (SR)

PSU from the original design was associated with two
non-self-representing (NSR) PSUs to form a pseudo
stratum. Segments of the SR PSU were assigned to one
of the two pscudo PSUs at random; each of the NSR
PSUs was assigned, in its entirety, to one or the other
of the pscudo units. In some cases, two SR PSUs or
four NSR PSUs were grouped to form a pseudo stratum.
The assignment resuited in the formation of 71 pseudo
strata with 2 pscudo units in each stratum. The original
PSU codes were withheld from the public use file o
prevent access to small geographic areas where a risk of
disclosure of individual identities might be possible.

For a design with 71 strata with two units each, the
smallest number of half samples that can achieve full
orthogonal balance is 72. The set of balanced half
samples used in the variance computations is shown in
chart 1.? The array rcpresents a string of 72 1s and Os
for each of the 71 pseudo strata. For a SIPP sample
casc in pscudo-stratum § and pseudo-unit 1, the string in
the §th row of the array was attached to the record. For
a SIPP sample casc in pseudo-stratum § and pseudo-unit
2, the complement (that is, 1s replaced by Os, and vice
versa) of the string in the §th row of the array was
attached. These strings effectively assign each SIPP case
to 36 of the 72 half samples. A *‘1"* in theath position
in the string indicatcs that the case is to be included in
theath half samplc; a ‘0" means that the case is not to
be included.

Item Specification for
Generalized Variances

Replication variances were obtained for estimated
population totals of OASDI and SSI recipients.
Recipiency status was determined by the responses for
Scptember 1983, Estimated population totals were
obtained in each half sample by multiplying the sum of
the weights by 2. * The recipients were cross-classificd

"These fields are idertified as HS-STRAT and H*-HSC in the public
use file data dictionary. The codes for month | were used. The codes
do not vary by month,

72 order design in Plackett and Burman (1946), op.cit., was
usod. The array can he generated by shifting the first row one digit to
the left for each subhsequent row.

is estimator docs not fully replicate the original SIPP estimator in
each half sample. The original SIPP estimator consisted of 8 mimber
of mukiplicative adjusiments to the raw case weights. Similar
adjustments should have been applied separately in each half sample 1o
properly replicate the full sample extimator. The overall effect on the
estimated variance of not having done this is unknown.

by age, sex, marital status, and type of recipicat
(OASDI only, SSI only, and concurrent OASDI and
SSI). This cross-classification yielded 326 distinct
detailed and subtotal cells with more than onc casc.

The September 1983, OASDI and SSI recipicnt
universe consists of those persons in the sample who
meet the following test:*

{(IO1AMT-* >0 or I03AMT-* >0)

or
(SOCSEC-* = 1 and AGE-*<18)]
and
[FNLWGT-*>0]

where

IOIAMT-*  refers to the OASDI benefit amount;
-IO3AMT-*  refers to the SSI amount;
SOCSEC-* s the OASDI indicator:;

AGE-* is age in Scptember 1983; and
FNLWGT-* s the case weight.

Each variable is selected for Scptember bascd on the
rotation group of the sample case shown below:

Rotation growp Mosth
4
r 2 3
. 2
Q. iiiiiiiieitttcettneanans 1

The cross-classifying variables (type of bencfit, age,
sex, and marital status) were constructed as follows:

Age (AGE-*):
Under 18 65-69
18-24 70-74
28-34 75-84
s 8S or older
55-64
Sex:
Male, Female
Type of benefit:
OASDI only........... (OIAMT-*> 0 and IO3AMT-* =0)
or
(SOCSEC-* = | and AGE-*<18)
SSlonlv.....covvvennee (O1AMT-* = 0 and JO3AMT-*> 0)

(IOIAMT-*> 0 and I03AMT-*> 0)
Marital status (MS-*): Cede

Marmied.....coo000neee Under 2
Widowed .....co0000e0e 3
Separated.......c.cc000 4.5
Never married.......... 6 or over

Tablc I presents the cstimated sampling variances for the
326 itcms described above. !

“All variables are refcrred to by their public use file varisble names.
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' Table I.—Variance estimates for OASD] and SSI participants under SSA-administered programs
' _Ags Sex| Marital stows' | Unweighted couns Estimate | Standard error | Relative variance
Toul ' Toal Total ™3 34160810. 883445, .0006688
Toual Toul NM n4a 4938770. 207858. 0017713
Toul Toal S 1 2291038. 99936. .0019027
Toul Total w 20 9917379, 308171. 0009469
Total Towul M 3992 17013620. 568181, 0011153
' OASD! only
Total Total Total nQ 31012390. 814883, .0006904
Toul Toul NM m 4143071. 191974. 0021419
l Total Total s 3s8 1634194, 91508. 0031356
Toual Total w 2078 8966302. 277238, .0009560
Total Total M kL 16263820. 556481, 0011707
<1 Male NM 252 1051821. 89736. 0072828
| <18 Femalo NM 256 106408S. 87690. 0067913
<Is Toul NM 508 2115606. 146801. 0048149
18-24 Male S 1 46. $646. 1.0000000
18-24 Male NM 30 139714. 27131. 0377100
18-24 Male Total 3l 145360. 28694. .0389663
18-24 Femalo w 3 10802, 6079. .3350419
18-24 Female NM 26 112174, 19133. .0290918
18-24 Female Toual 29 122676. 20793. .0287286
18-24 Total NM $6 251888. 34246, .0184839
‘ 18-24 Toul Total 60 2680036. 36677. 0187243
25-34 Male M 6 29086. 12232, .1768577
25-34 Male w 1 4083, 4083, 1.0000000
25-34 Male s 3 3183s. 24101. S731619
25-34 Male NM 16 89563, 23121, 0666412
25-34 Male Total 26 154536. 33560. 0471601
25-34 Female M 10 47962, 16933. 1246478
- 25-34 " Fomale w 16 71050, 16858. 0562995
25-34 ’ Female S 1 4030. : 4030. 1.0000000
2534 Fomale NM 12 34016. 19449, .1296431
l 25-34 Femalo Toul 39 177087. 31562 03171
25-34 Total M 16 77048. 21730. 0795461
| 25-34 Total w 17 75103, 17339. .0832992
25-34 Toual s 4 3586S. 24436. 4642159
2534 Tol NM 28 143579, 32466. 0511296
25-34 Toual Total 6 331593. 42328, 0162944
| 3544 Male M 14 618SS. 18321. 0613515
| 3544 Mals w 1 4392, 4392, 1.0000000
3544 Malo S 2 8136. $136. 1.0000000
l 3544 Malo NM 9 anm. 16125. 1168248
3544 Male Towl 26 121560. 21518. 0313335
3544 Female M 3l 136991. 26813. 0383101
| 35-44 Femalo w 2 105580. 19971. 0357782
3544 Femalo S 1 S0, 15943. .1036871
3544 Female NM 7 339s7. 12997. 1464932
3544 Female Total % 325569. 43857, 0178995
3544 Total M 4s 198846. 30938. 0242071
3544 Total w 2 109972. 20448. 0345724
l 3544 Total [ 13 sN%. 17899. 0979968
544 Total NM 16 81136. 20711. 0651601
3544 Toul Total 100 447129. 49484. 0122478
45-54 Male M s2 220857. 28133. 0162699
45-54 Male w 2 7013. 4964, .5011174
45-54 Male s 17 75694. 18987. 0629197
45-54 Male NM 12 S8138. 17104. 0865495
45-54 Male Total <] 361401. 34312 .0090141
45-54 Female M $0 210802. 31456. 0223298
' 45-54 Female w 2 102704. 25139. 0599145
45-54 Female s 1n 46439, 14031. 0912957
45-54 Female NM 6 26079. 10685. 1678766
45-54 Fermale Total 9l 385723, 37089. 0092456
45-54 Toul M 102 431089, 48038. 0124192
45-54 Toal w 2 109717. 26180. 0569375
45-84 Total s 13 122132, 23911, 0383306
45-54 Toul NM 23 84217. 20167. 0573444
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Table 1.—Variance estimates for OASDI and SSI participants under SSA-administered programs—Continued

—Age Sex|  Marital statvs' | Unweighted courmt Estimate | Standerd ervor | Relative varisnce

OASDI only—cont.

45-34 Total Total 1 747124 $4047. .0082331
5564 Male M 3Q 1488914 99287, 0044441
5564 Male w 26 128374 24778, 0372851
3564 Male s 3% 165105 29969. 03294719
5564 Male NM 17 82124. 21419. 0680217
35-64 Male Towl 1 1864817, 113389, 0036984
$5-64 Fernale M 3si 1478573, 93865. 0040301
3564 Fernale w 202 836463, 63478, 0054927
35-64 Female (] 4 174779, 28070. 0257928
55-64 Female NM 24 10321S. 22004. 0454497
35-64 Fornale Total 618 2613029. 120423, 0021239
5564 Total M 93 2967487. 165997. 0031291
5564 Total w 28 984837, 68234, 0048003
35-64 Total s n 330884, 46806, 0189647
3564 Toul NM 60 185339, 3291s. 0315395
3564 Total Total 1039 44771546, 197917, 0019538
6369 Male M 652 2778693. 145189. .0027301
65-69 Male w 38 173900. 31586. 10329904
63-69 Male s Q 197829. 30920 0244292
65-69 Male NM 39 178S09. 28946, 0262943
65-69 Male Total m 3320931 15RSSS. 0022686
65-69 Fernale M 603 2445450. 124833, 0026058
65-69 Female w 328 1301091. 63726. 0023989
65-69 Femalo [ 1 26938S. 34190. 0161081
6569 Femnale NM 3 210263. 35869. 10291007
6569 Fernale Total 1052 4226188. 146084. 0011948
6569 Total ™M 1288 5224143, 228339, 0019104
6569 Total w 366 1474991. 73343, 0024728
65-69 Total s 110 $T214. 48524, 0107864
63-69 Total NM 9”2 388772, 41663. 0114844
65-69 Total Totl 1823 7855119. 246535, .0010648
70-74 Male M 826 2211887. 125904. .0032400
0-74 Male w ] 308203. 4S817. 0220994
720-74 Male s 28 121108. 23433. 037143
0-74 Male NM 27 125257. 24585, 0385257
70-74 Male Toul 630 27664SS. 139422, .0025399
70-74 Female M m 1634980, 104934, 0041192
20-74 Female w 3 1626694. 88937. .0029892
70-74 Fornale s ” 162834, 31180. 0366651
720-74 Formale NM % 209242, 34337, .0269301
70-74 Female Total 839 3633749, 178731. 0024193
70-74 Total M 903 3846867, 199390. 0026865
70-74 Total w 448 1934897, 107103. .0030640
70-74 Total s 6s 283942, 37106. 0170774
70-74 Total NM n 334499. 47244, 0199480
70-74 Total Total 1489 6400204, 267776. .0017508
75-84 Male M 468 1988365, 125679. 10039952
584 Male w 116 S10172. 61289. 0144324
Bu Male s 8 116411, 24034, 10426257
75-84 Malo NM 2 95184, 1586S. 0277809
-84 Male Total 634 2710130. 150989. 0031039
75-84 Female M 269 1191177, 84073, 004981S
75-84 Female w sas 2679240. 132442, .0024436
U Female s 3% 160437, 28486, 0315242
75-84 Fermale NM 88 397776 47088, 0140117
-84 Fomale Total 978 4428629, 174050. 0015446
75-84 Total M 737 3179542, 190234. 0035797
75-84 Total w 0 . 3189411, 153949. 0023299
584 Total s 64 276848, 36552. 0174319
73-84 Total NM 110 492959, 50716. 0105844
75-84 Total Towul 1612 7138760. 283838, .0015809
85+ Male M s7 246%61. 32533, 0173678
85+ Male w “ 242744, 427%0. 0310149
85+ Male s 4 18399, 9514, 2673984
85+ Male NM 6 35978, 15424 .1R38019
85+ Male Total " $43980. SR333. 0114989
85+ Female M 25 91970. 17962. 0381441
5+ Female W 219 834132 63100. 0057225
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l Table 1.—Variance estimates for OASDI and SSI parucipants under SSA-administered programs—Continued

' Age Sex Marital staws' | Unweightod count Estimate Standard error | Relative variance
OASDI only—cout.
85+ . Femals s 7 27090. 1036S. .1463952
&5+ Female NM 10 34102. 10917, 11024837
&5+ Female Total 261 987293. 71426. .0052338
8+ Totl M 82 338530, 437, 1016389s
s+ Total w 263 1076875. T™ms. 10052107
s+ Total s 1 45489, 14069. 0956645
&5+ Total NM 16 20079. 20564. 0861066
s+ Total Toul mn 1531272, 101393, 0043844
SS1 only

l Toul Total Total 33s 1550062. 125430. 0065479
Total Total NM 13 546380, 62646. 0131221
Toual Towal s 20 397264. 43744. 0121251
Toul Total w 61 249210. 42864. 0295840
Totl Total M n 356709. 45562. 0163148
<18 Male NM 2 7361. $246. .5079297
<18 Fomale NM : 1 4370. 4370. 1.0000000
<18 Total NM 3 1171, 6828, 3387586
18-24 Male NM 13 6197, 20382. 0899115
18-24 Fomale S 1 4271, an. 1.0000000
18-24 Female NM 4 6847S. 21556. 10991042
18-24 Female Total 1S T2US. 2197s. 0912562
18-24 Toul NM 16 136448. 31878, 0535512
18-24 Toal Total 28 140718. 31863. 0512712
25-34 Male M 4 17112, 8626. .2541071
25-34 Male NM 9 $6268. 19663. 1221226
25-34 Male Total 13 73380. 19990, 0742110
25-34 Female M 7 30387. 13351. .1934159
' 25-34 Female w 1 2801. 2801. 1.0000000
- 5-34 o Female s 13 65411, 22161. 1147831
N 25-34 ‘ Female NM 21 101224. 2471, 0584425
2534 Female Toul 2 199792. il 0259932
25-34 Total M 1 47468. 17949. .1429876
25-34 Toul NM 30 157492. 30640. 0378502
25-34 Toul Total ss 21171, 36880, 0182268
3544 Male M 2 9s21. 6759. .5040373
35-44 R Male w 1 4726. 4126. 1.0000000
. 3544 Male S ' 4 20770. 10631. 2619952
3544 Male NM 6 39912, 17092. .1833900
3544 Male Toul 13 74928. 23953. .1021975
3544 Female M 7 IS4, 13694. .1468636
3544 Fonule S 18 33043, 21835. 0672484
3544 Female NM 7 32351, 12341. 1455173
3544 Female Total 22 151128. 3087, .0404283
3544 Toal M 9 4525S. 18444. .1661076
3544 Tolal S 18 108813. 24016. 0835186
3544 Toual NM 13 T2262. 21081. 0851084
35-44 Total Toual 4 226056. 38468. 0289576
45-54 Mak M 6 27401. 11254. .1686981
45-54 Male NM 3 16536. 9654. 3408730
45-54 Male Total 9 43936. 14828. 1138946
45-54 Femalo M n 45134, 126S8. 0786538
45-34 Formale w s 22396. 10125. 2044074
45-54 Female s 17 78309. 16748. 0457406
45-54 Fomale NM 7 32688, 12423, 1444498
45-54 Female Total «© 178526. 28290. 0251104
45-S4 Toul M 17 72835, 16176. 0497318
45-34 Total NM 10 o223, 15733, 1021619
45-54 Total Toul e 222462. 3137S. 0198909
55-64 Male M 6 271229. 11138, 1672420
l $5-64 Malo S 4 22691, 11438. .2541047
$564 Male NM s 30260. 14131. 2180876
§5-64 Malo Total 1$ 80179. 20680. 0665257
55-64 Femalo M 9 2124, 16624. .1557495
5564 Female w 10 46112, 1471, .1017860
5564 Female s ) T3164. 15898, 0472172
55-64 Female NM 1 s130. s5130. 1.0000000
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Table I.—Variance estimates for OASDI and SSI participants under SSA-administcred programs—Continued

Age Sex Maritel stotus' | Unweighted connt Estimate Standard error | Relative variance
SSI only—cont.
3564 Fomale Totsl 37 166529. 26792. 0258833
55-64 Total M 15 69383. 20930. 0910778
55-64 Total s 21 958SS. 19367. 0408220
35-64 Total NM 6 35389. 15033. 1804569
5564 Total Total 2 246708. 38316. 0204914
6589 Male M 6 27450. 13480. 2411728
6569 Male (] 1 78, S738. 1.0000000
6569 Male NM 3 1066S. 6212. 3393368
65-69 Male Total 10 43852, 1913, .1316878
6569 Fermale M 6 28670. 10548. .1688572
6569 Femalo - w 10 39949. 13637. .1165299
65-69 Female s 4 18963, 9836. .2690720
6569 Fomale NM s 19067. 8ss1. .2011198
65-69 Female Total 25 108648, 20832. 0403968
€569 Total M 12 $3120. 20067. .1427083
6569 Total s s 24701. 11388, 2125446
6569 Totsl NM s 2971. 10869 .1263746
€5-69 Total Total .38 147500. 28171, 0364758
70-74 Male M 7 26507. 10149. 1465923
0-74 Male NM 2 10523. 7442, 5002612
70-74 Male Total 9 37080. 12588, 1155128
70-74 Formale M 3 12172, 7083. 3386633
0-74 Female w 6 24366. 9978. 1677108
70-74 Female s 3 16302. 9415, 3335978
70-74 Fermale NM 3 12947. 7812, 23366193
-4 Fomale Totsl 1S 65786, 18699. 0807928
70-74 Total M 10 38679. 15046. 1513221
-4 Totsl NM s 2470. 10874, .2030004
70-74 Total Total 22 102816. 25600. 0619948
75-84 Male M s 19544. 8793, .2024086
75-84 * Male w 3 $736. 5046, 3336572
75-34 Male Total ] 28280. 10138. 1285093
75-84 Female M 2 ™17. $598. .5000312
75-84 Female w 17 71632. 17733, 0612834
75-84 Fermale s 1 3901. 3901. 1.0000000
-84 Female NM 4 23433, 19539. 6952958
75-84 Female Total 24 106883. 27284, 0650218
75-34 Tosl M 7 27461. 13089. 221913
7584 Totsl w 2 $0368. 19766. 0604910
75-84 Total Total 32 135163. 33839. 0626804
85+ Male s 1 4704. 4704, 1.0000000
85+ Fermale M 1 2840. 2840. 1.0000000
85+ Female w s 28493. . .1520652
85+ Female NM 2 7703. $467. .50384SS
85+ Fermale Total 1 39036. 1270S. .1059296
&8+ Total Total 12 43740. 13848, 0959363
OASDI and SS1
Total Total Total 366 1598359. 152132, 0090592
Total Total NM S| 243820. 33439. 188086 .
Toul Total s 0 259s81. am. 0212375
Total Total w 168 701867. 69528. 0098128
Total Total M 88 393092. 74110. 0355438
18-24 Male NM 2 8441, $993. .5040591
18- Fermale NM 4 18818, 91s. .2530180
18-24 Total NM 6 26959. 11076. 1687959
3-34 Male s 1 10068. 10068. 1.0000000
B-34 Male NM 1 33832, 10389. 10959927
25.34 Male Totsl ] 43600. 14467. .1100987
5-4 Female w 1 3580. 3580. 1.0000000
3-M Fermsle NM 4 17978. 2990, .2500436
5-34 Fernale Towl s 21857, 9676! 201472
8- Total NM 1 S1510. 13738. 0711380
28-4 Total Totl 13 65187. 17404. 0713514
s-u Male NM 4 2039S. 10223. 22512503
334 Female w 1 4870. 4870, 1.0000000
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Table 1.—Variance estimates for OASDI and SSI participants under SSA-administered programs—Continued

Ape Sex Marital staws' | Unweighted count Estimate Standard ervor | Rolative variance
OASDI and SSI—cont.

3544 Fomale [ 3 11948. M1s. 3349714
3544 Female NM 1 §543. §543. 1.0000000
3544 Femalo Toul s 22360. 10112, .2045137
354 Toul NM s 25938. 11629. .2010072
3544 Toul Toul 9 4275S. 14379, 1131078
43-54 Male M 1 6263. 6263. 1.0000000
45-54 Male w 1 4089. 4089. 1.0000000
45-54 Male s 1 S1S7. S157. 1.0000000
45-54 Male NM s 25960. 13638. .2759768
45-54 Male Total s 41439. 16379. 1562345
45-34 Female M 1 379. 3789. 1.0000000
45-54 Fomalo w 1 4022. 4022. 1.0000000
45-54 Female s 6 31886. 13127. .1694950
45-54 Fomale NM 2 8434. 5995. .5028209
45-54 Femalo Total 10 48150. 15453, .1029962
45-54 Total M 2 10082. 7320. .5302876
45-54 Toal w 2 $080. s713. .500010S
45-54 Total s 1 37043. 11909. .1033558
45-54 Toul NM 10 34414, 14897. 1873841
45-54 Toal Toul 18 £9589. 22334, 0621503
55-64 Male M 6 25913. 12198. .2215964
55-64 Male w 1 4987, 4987, 1.0000000
35-64 Male s 2 1062S. ™m. .5276068
35-64 Male NM 3 15120. 8737. .3339024
55-64 Male Toul 12 56643. 17594. 0964783
5564 Female M s 38486. 14040. .1330844
55-64 Female w 1 46099. 14788. .1029058
55-64 Female s 9 34385. 12596. 1341939
5564 Female NM 2 9UM. 6439. .5000067
5564 Female Totl 30 128146. 23980. 0350169
3564 Total M 14 64399. 20216. 0985467
55-64 Total w 12 S108S. 16923. .1097383
55-64 Toal S 12 43010. 14772 .1077163
3564 Total NM s 24296. 10883. .2006359
55-64 Toul Total Q 184789. 32842. 0315871
65-69 Male M 12 $3931. 17970. 1110225
65-69 Male w 2 7523. $437. 5222957
6569 Male s 1 6603. 6603. 1.0000000
6569 Male Total . 1S 63087. 18906. 071726
65-69 Female M 6 4831, 8618. 1204502
6569 Female w 32 129568. 26794. 0427633
65-69 Female S [ 22668. 10161. .2009360
6569 Femalo NM 3 12794. 7440. 3382045
65-69 Fenuale Toul 4% 189861. 29768. 0245832
6569 Toal M 18 78762. 22078. 0785764
65-69 Total w 34 137091. 29934. 0476783
65-69 Total s 6 29271. 12118. 1713932
65-69 Total Total 6l 257917, 3795S. 0216558
0-74 Male M s 31406. 10147. .1043939
20-74 Male w 3 11621. M. 3401278
70-74 Male [ 2 8966. 6391. .$080770
70-74 Male NM 3 15018. $770. 3410458
0-74 Male Total 16 67010. 20146. 0903885
70-74 Female M 1 $0253. 17738. .1245843
70-74 Femalo w 39 163619. 29621. 03271747
70-74 Female s 13 54596. 15206. 0775686
70-74 Female NM 4 16552, 8410. .2581784
70-74 Female Total 67 285020. 43907. 023710
7074 Toal M 19 81659. 21322, 0681784
0-74 Toal w 2 175240. 31815. 0329614
70-74 Total s 15 63562. 16201. 0649655
7074 Toul NM 7 31870. 12181. .1481469
70-74 Total Total 9 352029. $1120. 0210879
75-84 Male M 19 83750. 2NN, .1068347
15-84 Male w 8 39519. 14358. .1320007
75-84 Male s 3 11340. 61703. 3494227
75-84 Male NM 1 4216. 4216. 1.0000000
75-84 Male Tolal a 138824. 30851. .0484303
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Table I.—Variance estimates for OASDI and SSI participants under SSA-administered programs—Continued

Age Sex Marital status' | Usnweighted count Estimate Standard ervor | Relative variance
OASDI snd SSi—cont.

1n 49022, 15289. 0912711
n 163484, 28646. .0307027
] 34064 12522. 1209948

Female
Fermale
Female
Female
Female

Total

§ai!

6 24888. 84S1. 1153048
62 272287. 39936. 0215161
30 132m1. 39096. 0867091
45 203003. 32494. 0256211

-3
g

Total
Totsl
Totsl
Total
Male

1 46204, 14208, 10944941
) 29103, 9444, .1083018

. 0204830

15476, 219. 1137502
2409. 10090. 2027848
6166. 6166. 1.0000000

44050 12928. 0861010
. . 5010865
96512. 17763. 0338759
10312. 4, 5639426

§m€!

-
g
s
]
73
g

Male

Male

Male
Female
Female
Fermale
Female
Fermale
5+ Total
RS+ Total
s+ Total

FRA
3
g

T208. 5122, .5007861
1240036. 22002. 0314648
. 1218274
118920, 2019s. 0305792

16477, 9898, 3608795

v

- -
wezbEasxlaex

W ANN

b

5+ Total Tota

:
;

0246826
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NOTE 2:

Evaluation of Direct Variance Estimates
from the 1984 SIPP Public Use File
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Case weights and variable values were based on the rotation
group as shown below:

Rotation group EQQLQ(*)'

B . i T 4
2 Ve e e el e 3
3 e e e i e e e 2
4 ¢ ¢ o v e e e 1l

The variables are referred to by their public use file names.
(Starting character position of the month-1 field is shown in
parentheses.)

1. Age 16 and over
AGE-*(2206)>16.

2. Low Income Cash Only (LICO)
H*TOTINC (178) <H*POV$ (173) .

3. LICO plus government noncash transfers (LICNC)
H*TOTINC(178)+H*NONCSH (215) <H*POV (173).

4. Receiving Unemployment Compensation (UNCO)
IOSAMT*(3820)+106AMT*(3848)+IO7AMT*(3876)>0.

5. Receiving Cash from a means tested program (CBPR)
H*-TRAN (201)>0..

6. Receiving food stamps (FS)
H*-FDSTP(251) >0.

7. Receiving noncash benefits other than food stamps (NCBPR)
CAIDCOV*(2672)=1, or ,
H*PUBAMT (258) >0, or
H*-LUNCH (266)#0, or
H*-BREAK (267)#, or
H*-4804 (269)>0, or
H*NONSCH (215) >H*-FDSTP(251) .

8. Some labor force activity (SLFA)
ESR-*(2593)>1, and
ESR-*(2593)<7.

9. Hispanic (HIS)
ETHNICTY (2278)>14, and
ETHNICTY (2278)<20.




Evaluation of Direct Variance Estimates
from the 1984 SIPP Public Use File

INTRODUCTION

The 1984 public use data files of the Survey of Income and
Program Participation (SIPP) provide pseudo stratum and
pseudo primary sampling unit codes that permit direct
estimates of sampling variances by a number of methods. The
actual sample design parameters are withheld from public use
to prevent access to small geographic areas where disclosure
of individual identities might be possible. The Social
Security Administration (SSA) has used the pseudo codes to
compute sampling variances for SSA program participants.
(Bye and Gallicchio 1988.) Although the variance estimates
appeared to be reasonably well behaved, no external assessment
of them was made.

In this note we report the results of a comparison of direct
variance estimates from the public use file with variance
estimates based on the original sample design computed by the
Bureau of the Census. The comparison involves estimates of

36 population totals that comprised the item set for the

first generalized curve ("program participation and benefits,
poverty") in the SIPP User’s Guide (1987, page 7-5). The SSA
direct variance estimates were computed using 72 balanced

half samples derived from the pseudo design. Details are
provided in Bye and Gallicchio (1988). The Census estimates
were obtained from a set of 50 half samples that were not
fully balanced derived from the original design. Case weights
in each of the Census half samples were adjusted to a common
set of population totals, replicating the weighting methodology
of the full sample. The SSA half sample case weights were
constructed by multiplying the full sample weight by 2.

The results of the comparison are very encouraging. Most of
the items compared showed small differences in coefficient
of variation (CV). The differences were both positive and
negative with no apparent pattern. This finding together
with the ease of computation of the estimator makes the
direct estimation of variances from the public use sample
very attractive to the data analyst.

VARIANCE ITEMS

This section presents the SSA item specifications. (An exact
match of public use file estimates with those provided by
Census was not expected because the Census estimates were
produced some years ago from an internal file for which
specifications are not longer available.) The 36 items were
combinations of 9 characteristics (Bureau of the Census,
1985). SSA’s construction of these characteristics relate

to individual and household status as of September 1983.




RESULTS

Table 1 presents the comparison of Census and SSA variance
estimates for the 36 items. As expected the estimated totals
do not agree exactly, and these differences contribute to the
differences in estimated standard errors. A more meaningful
comparison, therefore, is the ratio of CVs. With the exception
of items 26 and 32, the Census and SSA CVs are quite similar,
The ratios of the SSA CV to Census CV range from a low of

.849 to a high of 1.093. There is no apparent pattern to the
differences as a function of size of the estimate.

The SSA CV for item 26 (item 32 consists of essentially the
same sample cases as 26) is about 50 percent larger than the
corresponding Census CV. An examination of the 72 SSA half
sample estimates of this characteristics (data not shown
here) indicates a wide range of estimated totals but no
extreme outliers. The size of the CV for this estimate
appears to be a chance occurrence indicating, perhaps, that
the SSA variance estimator might have a larger variance than
the Census estimator, especially when cells are small. A
comparison of substantially more items would be needed to
investigate this further. :
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: QUALITY OF SIPP ESTIMATES
Rajendra Singh, Lynn Weidman, Gary M. Shapiro
U.S. Bureau of the Census

INTRODUCTION

The Bureau- of the Census has been conducting interviews for the
Survey of Income and Program Participation (SIPP) since October
1983. The SIPP is a national survey and is designed to provide
improved information on income and participation in government
programs for the noninstitutionalized United States population.
Person and household characteristics that may influence income
and program part1c1patlon are also available from the SIPP.

This information is vital for improving the capability of federal
agencies to formulate and evaluate their policies and programs in
the areas of income and social welfare.

A.

Background

The estimates produced from the survey can be divided into
two groups. The first group includes cross-sectional and
cross-sectional type estimates. These estimates are obtained
from the wave data files and the longitudinal data files.
Examples of such estimates from wave files include the unem-
ployment rate in March 1987, net change in unemployment rate
between March 1986 and March 1987, number of persons partici-
pating .in the Food Stamp Program in February 1987, and the
number of females who completed high school in 1986. Annual
estimates of income and estimates of change of certain char-
acteristics are examples from longitudinal files. For our
discussion, these estimates will be called cross-sectional
estimates. The method developed for producing wave file esti-
mates is described in King (1985), and King and Kim (1986).
The estimation method developed for the first SIPP longitudi-
nal file covering the first three interviews of the 1984
panel is presented in Kobilarcik and Singh (1986). The meth-
ods for the longitudinal 1984 panel file are presented in
Hock (1988).

The second group includes the estimates of gross flows (tran-
sition from one state of economic or labor condition to
another state) and distributions of the length of spells. The
transition from any state, say 'A', to another state, say 'B’
triggers an end to spell of state 'A' and the beginning of a
spell for state 'B'. Thus, an estimate of gross flows has a
direct effect on spell estimates. These estimates are impor-
tant because they could serve as a very powerful instrument
in explaining socio-economic processes. For example, what
happens to the health insurance coverage of a person who no
longer receives welfare benefits?

In this paper, we discuss quality issues for both cross-
sectional and gross flow/spell estimates. We discuss what we
know about the quality of the SIPP data, the different types




of error that can occur, and ideas for research to better
understand and reduce error. A major purpose of the paper is
to strongly encourage people outside the Census Bureau to
research ideas discussed here and on other ideas that will
improve our understanding of the quality of the estimates and
help improve it.

We will first give a summary of the major points in the
paper. We begin with a brief description of the SIPP sample
design. Section II discusses in detail what we know about
the quality of SIPP estimates. For cross-sectional core data,
the SIPP estimates of the number of recipients for government
programs and amounts of income received are generally lower
than available independent estimates from administrative
sources. However, SIPP estimates related to programs are
generally closer to the independent estimates than are Cur-
rent Population Survey (CPS) estimates. In particular, based
on initial evaluation the SIPP estimates of persons below the
poverty level may be superior to the CPS estimates.

Little information is available about estimates of change.
There has been some evaluation of topical module data. A
couple of apparent problems with this data have been uncov-
ered. The apparent problems are 1) The educational financing
data seems to be of generally poor quality; and 2) The char-
acteristics of tax filers in SIPP are different from IRS
data.

For gross flow and spell estimates from the core data there
is one particular problem. Many more changes in recipiency
status and amounts occur between a pair of two consecutive
months in a different interview than between two months
within the same interview. We have examined three income
sources to see if the start-up and exit rates are biased by
this problem. For food stamps, there is no evidence of bias.
For aid to families with dependent children (AFDC), sampling
errors are too large to be able to draw reliable conclusions.
For supplemental security income (SSI), start-up and exit
rates do appear to be significantly biased. Thus, the
quality of these rates appear to vary by income source. For
some purposes, eg. multivariate analysis at the micro level
of gross flow and spell estimates, the affect of this incon-
sistency problem is unknown. More evaluation of micro level
relationship among variables is needed to judge the quality
of SIPP data for its uses in multivariate analysis.

Section III briefly discusses a number of different error
sources. Some appear to have minor effects on estimates and
some have at least the potential to cause maior effects on
some estimates. The sources of minor effect are interviewer
coding, data coding, and use of proxy respondents. The
potentially major effect sources are changes in interviewer,
nonresponse, undercoverage, imputation, questionnaire wording
and design, length of recall, and learning effects of respon-
dents.
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We continue section III by discussing three studies that have
examined some of the sources of error. In a recall effect
study (Petroni, 1986), we concluded that for many questions
respondents tend to glve the same response for all four
months covered by a single interview. In a transition pat-
tern study (Weidman, 1986 and 1987), we concluded that tran-
sitions did not seem to differ much among demographic groups
and by self vs. proxy respondent. However, transitions are
greater when some of the data has to be imputed. For the
third study (McArthur and Short, 1986), we looked at the
characteristics of people who remained as respondents and

those who became noninterviews after responding in earlier
interviews.

Section IV of the paper discusses a number of ideas for
research. There are 12 research proposals aimed at 1mprov1ng
our understanding of quality and 14 proposals for improving
estimates themselves. Some examples of areas for research to
improve understanding are: time-in-sample bias, expanding
re1nterv1ews, and coverage research. Some examples for
improving estimates are: reducing complex1ty, reducing
nonresponse, changing the reference period, increasing
respondent effort, and improving interest and dividend
incomes. Section V presents a brief summary of the paper.

Section II of the paper makes it clear that there are major
gaps in our knowledge about the quality of the SIPP esti-
mates. . Even if we were to do all the research discussed in
Section IV, we would only close some of the gaps. With the
amount of data that can be provided from the SIPP and the
dlsparlty in the uses that can be made of it, it would be
impossible to make a simple overall statement of the quality
and adequacy of the estimates even if we knew everything pos-
sible about quality. It is also obvious that only a few of
the research areas of section IV can be substantially
addressed by Census Bureau staff in the short term. Although
we hope that people outside the Bureau will address a few
areas as well, this will still leave a lot of important
research undone.

Sample Design

The SIPP is a multistage stratified systematic sample of the
noninstitutionalized resident population of the United
States. This population includes persons living in group
quarters, such as dormitories, rooming houses, and religious
group dwelllngs. Noncitizens of the United States who werk or
attend school in this country and their families are eli-
gible. this country and their families are eligible. Crew
members of merchant vessels, Armed Forces personnel living in
military barracks, and institutionalized persons, such as
correctional facility inmates and nursing home residents are
ineligible. In addition to these general restrictions, only
persons who were residing in the United States at the time of
the first interview were eligible for SIPP. Also, only per-
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sons who were at least 15 years of age were eligible for
interview, although limited data on children were also col-
lected by proxy interviews.

Initially, a sample of living quarters in selected Primary

Sampling Units (PSUs) is taken. Living quarters are consid-
ered separate if the occupants do not live and eat with any
other person in the structure and have either direct access

from the outside of the building or through a common hall, or

complete kitchen facilities for that unit only.

The SIPP sample is divided into four groups of equal size
called rotation groups. One rotation group is interviewed
each month. In general, one cycle of four rotation groups is
called a wave. This design provides a smooth and steady work
load for data collection and processing. Persons in the
sample are interviewed once every four months for approxi-
mately two and one-half years. The reference period for the
interview is the four months preceding the interview month.
For example, for the first SIPP sample, the reference period
for the November 1983 interview month (rotation group 2) was
July through October 1983. These sample persons were inter-
viewed again in March 1984 for the November 1983 through Feb-
ruary 1984 period.

Persons 15 years old and over present as household members at
the time of first interview are to be part of the survey for
the entire two and one-half year period. With certain
restrictions, these sample persons are followed if they move
to a new address. "New" persons living with sample persons
are considered to be part of the sample only while residing
with these sample persons. More details on the SIPP design
are given in Nelson, McMillen, and Kasprzyk (1985).

The SIPP questionnaire is long and complex. Questions are
asked by specific type of cash and non-cash income on months
received and amounts per month. For many types of income,
additional questions are asked of recipients. For example,
in households with children covered by medicaid, up to 8:
questions about health insurance are asked. Questions are
also asked about assets and labor force status. Topical

modules on various subjects are also included in most inter-
views. :

QUALITY OF ESTIMATES

The quality of the SIPP estimates is judged by comparing them
with estimates from independent sources primarily to evaluate
bias. These independent sources include administrative records
maintained by various government agencies and household surveys
conducted by government agencies and other survey organizations.
The magnitude of nonsampling errors varies from source to source
and makes it difficult to compare estimates. Furthermore, the
estimates for the SIPP are produced only for the 1984 panel,




which may be different because it's the first one. Therefore,
the results presented here should be considered preliminary and
caution should be exercised in drawing conclusions about the
quality of the SIPP estimates.

A.

Quality of Core Items

Data on a large number of items are collected in each SIPP
interview. These items are called core items and two differ-
ent types of estimates - rates (or percents) and totals - are
produced from them. Estimates of change are also p;oduced
for each of these. The quality of these estimates is
discussed below. .

1.

Estimates of Rates and Levels

The quality of selected cross-sectlonal estimates based
on the core part of the questionnaire is discussed in
this section. The selected estimates primarily represent
income and program participation items and include income
from wage and salary, food stamps, social security, etc.
Table 1 presents quarterly SIPP and 1983 CPS estimates as
a percent of independently derived estimates. The table
shows that, except for wage and salary income, estimates
derived from SIPP are higher than the correspondlng 1983
CPS estimates and are better than the CPS assuming that
the independent estimates are accurate. However, these
estimates are lower than those for the correspondlng
independent source, except for social security income.

A careful examination of these estimates also suggests
that SIPP provides better estimates of number of program
participants than it does of aggregate income amounts for
1) veteran's compensation or pension and 2) food stamps.
These results suggest that either the income amounts for
these two programs tend to be underreported by benefi-
ciaries or the beneficiaries with larger amounts are
disproportionaly underrepresented in the SIPP. The
administrative record check study currently underway at
the Census Bureau may shed light on this issue (Moore
1986). Furthermore, the quality of estimates other than
unemployment compensation appears to be quite stable over
time (see tables 1 and 2). Coder (1987b) monitored esti-
mates of state unemployment compensation for all quarters
through unemployment compensation for all quarters
through 1985 from the SIPP 84 panel and found that their
quality appears to be declining. These quarterly esti-
mates are presented in table 2.

Carlson and Dalrymple (1986) compared selected income
characteristics of food stamp recipients from two data
sources: Wave 1 of the 1984 SIPP Panel and the Food and
Nutrition Survey (FNS) of administrative records of food
stamp participants in August 1983. Those who were iden-
tified as food stamp recipients in SIPP for September




1983 were analyzed in their study. (They felt this time
difference should not adversely affect their study since
their comparison between the SIPP August and September
1983 reference month files showed trivial differences.)
They found that the differences in income characteristics
between the SIPP and the FNS estimates were relatively
small for the households with only one food stamp unit
and no subunit. However, SIPP showed considerably fewer
households (36%) with both Aid to Families with Dependent:
Children (AFDC) and food stamps than the FNS (46%).

When households with subunits were included in the
analysis, they found larger differences for selected
income characteristics. Some of the differences could be
explained by the relative influence of characteristics of
the members in subunits. However, the differences were
not entirely explained.

The quality of the SIPP poverty rate was evaluated by
comparing it with the CPS rate. Note that the concepts
and the procedures for the CPS are different from the
SIPP and the comparison of their estimates is not totally
valid. Coder et. al. (1987) obtained the CPS type income
estimates for the SIPP in order to compare SIPP with CPS.
Annual SIPP household income was determined using the
household composition as it was for the twelfth reference
month on the longitudinal research file consisting of the
first three interviews in the 1984 SIPP panel. He showed
that SIPP estimates lower poverty rates than CPS for all
persons, white and black. The poverty rates for all
persons from the SIPP and the CPS were 13.0% and 14.8%,
respectively. The rates for white and black also showed
similar differences. Ruggles and Williams (1986) also
found lower poverty rates by family type for the SIPP
than the CPS using the CPS type income estimates and the
SIPP data for waves 2 through 5 from the 1984 SIPP panel.
We believe the poverty rates from the SIPP may be better
since SIPP captures income from transfer programs better
than CPS (see table 1). SIPP is also more successful in
capturing persons with marginal income because of a
shorter recall period.

Vaughan (1988) compared interest and divided income
amounts from the SIPP with the CPS and independent esti-
mates. The SIPP provided better dividend amount data
than the CPS. However, the estimates from both surveys
were way too low compared to the independent estimates.
The SIPP and the CPS both underestimated income amounts
from interest. Data did not show which of the two was
better. ’

Evaluation of the estimates produced from the longitudi-
nal data file is in its early stages. Tables 3-6 present
a few selected estimates from Coder (1986b). These esti-
mates have been compared with estimates from independent




sources. Some estimates appear to be of good quallty -
for example, persons receiving AFDC, food stamps in

fourth quarter of 1983, mean annual income amounts from
rents and royalties - although more research is needed.

2. Quality of Estimates for Change

SIPP also provides estimates of change in level (or
percent) for many characteristics, such as the number of
food stamp participants and the number of households by
source of income. As a part of the SIPP evaluation,
estimates of changes between the third quarters of 1983
and 1984 were examined for certain characteristics.

Table 7 presents relative change estimates from the SIPP
and independent sources. Differences in these estimates
are also presented in the table. These differences
between estimates from the SIPP and independent sources
for Social Security, SSI, AFDC, and food stamps appear to
be large for analytical purposes but they are not statis-
tically different due to small SIPP sample size. (The
changes in level estimates were also not statistically
different.) However, the numbers of total households with
four (out of five) selected assets are significantly
lower for the third quarter of 1984 than for that of
1983. (see Table 8.) Further analysis utilizing either
estimates for ‘a longer period or estimates from indepen-
dent sources will shed light on whether or not the change
estimates are influenced by nonsampling errors such as
time-in-sample bias, learning effects, etc.

Hill (1987) studied marital status and its changes over
time as reported for the SIPP and independent data
sources. Independent national estimates were based on
either pertinent information in the Statistical Abstract
(1986), a combination of published vital statistics and
the CPS, or obtained from the Panel Survey of Income
Dynamics (PSID). SIPP estimates were based on waves 1
through 3 data of the 1984 panel for rotation groups 1
through 3, individuals aged 15 and over respondlng in all
three waves. Wave 3 weights were used since longitudinal
weights were not available. Hill found significantly
lower proportions of changes in marital status reported
in SIPP over the course of the year than for the other
sources. For example, for persons 15 years or older,
SIPP reported 1.4% becoming married, while the Statisti-
cal Abstract (1986) indicated 2.6% becomlng married.

SIPP reported 0.6% becoming divorced while a combination
of Vital Statistics and the CPS reported 1.3%. Lower
changes were reported for all status changes except into
widowhood.

B. OQuality of Estimates from Topical Modules

SIPP is designed to provide data on a number of special
topics. The data on these special topics (usually called




topical modules) are not collected during each interview. The
evaluation of the topical module data is not completed and it
would be difficult to discuss here the quality of data from
each topical module evaluated so far. However, the quality
of data for selected modules will be discussed. Since the
quality cussed. Since the quality of the data from a topical
module depends on its topic, no general conclusions about the
quality of topical module data is possible at this time.

SIPP collected data in Wave 5 of the 1984 panel on child care
arrangements. The data analyzed were averages of the usual
child care arrangements from December 1984 through March 1985
and the results were presented in the Current Population
Reports, Series P-70, No. 9, of the Census Bureau. The
report also compared the SIPP data with May 1985 data from
the CPS and 1984 individual income tax returns. A few of
these comparisons are presented here. SIPP estimates about
900,000 children under 15 years of age were cared for by
unmarried men while CPS estimates that 671,000 children under
age 12 and 528,000 children 12 to 17 years old were with
unmarried fathers. Assuming a uniform distribution for chil-
dren 12 to 17 years old that were cared for, the CPS estimate
for children under 15 years of age that were cared for is
935,000. Thus, SIPP and CPS estimates appear to be compara-
ble. SIPP and CPS estimate that 5.5% and 4.6%, respectively,
of working women were absent from work due to failure in
childcare arrangements.

SIPP estimates of employed women with at least 1 child under
15 and of child care arrangements don't seem to be that
inconsistent with IRS estimates. (See Current Population
Reports, Series P-70, No. 9.) However, inconsistencies
between SIPP and IRS universes preclude any definite conclu-
sions.

During Wave 4 of the 1984 SIPP panel, data on household
wealth and asset ownership were collected. A comparison of
the SIPP aggregate asset amounts with estimates derived from
the Flow of Fund data of the Federal Reserve Board (FRB)
along with the detailed analysis of the SIPP data is pre-
sented in the Current Population Reports, Series P-70, No.- 7
of the Census Bureau. Curtin et al (1987) compared the SIPP
wealth data with the 1983 Survey of Consumer Finances (SCF)
and the 1984 Wealth Supplement to the Panel Study of Income
Dynamics (PSID). One should be cautious in interpreting
their results. This is due to the fact that the SIPP data
file has wealth top-coded. 1In addition, there are some
conceptual and logical differences among these surveys.

Table 9 presents the estimates from the SIPP and the FRB data
published in the Current Population report. The differences
in estimates from the two sources are large, but one should
be careful in drawing conclusions from this table due to the
following limitations. 1) The household sector in FRB data
include nonprofit organizations and private trusts not




covered under the SIPP. 2) The SIPP universe consists of
noninstitutionalized resident population living in the United
States and at least 15 years of age. The FRB Balance Sheet
includes the asset holdings of the institutionalized popula-
tion. " 3) The household sector of the FRB balance sheet is
estimated as a residual after allocations are made to farm
business, nonfarm noncorporate business, nonfinancial corpo-
rate business and private financial institutions. As a
result, accuracy of household sector estimates is reduced.

The Annual Roundup topical module was administered in Wave 6
of the 1984 panel. Coder (1987d) found that the SIPP esti-
mate of 111.9 million recipients of wage and salary for cal-
endar year 1984 is lower than the CPS estimate of 114.4 mil-
lion (the SIPP and the CPS estimates include imputed data.)
Furthermore, the overall nonresponse rate (including house-
hold, person and item nonresponse) for wage and salary
amounts was about 40 percent. This rate is much higher than
the CPS rate of 24%. Also, only 30% of the amounts were
taken from W-2 forms even though its use was encouraged in
SIPP. The data from the remaining respondents were based
strictly on their recall. Table 10 presents median wage gnd
salary income of those who used W-2 forms and those who did
not. The table shows that, in general, the median income of
those who used W-2 forms is higher than those who did not.
Furthermore, SIPP estimates of wage and salary based on the
core data are lower than the CPS estimate. (See table 1). .
Overall the quality of wage and salary data from the SIPP is
not as good as from the CPS.

Coder (1987e) also found that the distribution of tax

returns by return type in the SIPP is different from the
IRS. He indicated that the number of single returns are
underreported in the SIPP. Also the SIPP adjusted gross

income (AGI) medians by return type are higher than for
the IRS.

Kominski (1987) analyzed the data for educational financing
collected in Wave 6 topical module of the 1984 panel and
found that the estimates in general do not come close to
independent estimates of financing for the period these data
reference. (The topical module data he used was not edited.)

- He also observed large discrepancies in reporting the same

phenomenon in the core and the topical module. Thus, the
overall quality of the SIPP data for educational financing is
poor in the 1984 Panel. Starting with the 1985 Panel, the
questions related to educational financing were changed §ub—
stantially so that the core questions closely mirror topical
module questions.

Quality of Gross Flow and Length of Spell Estimates
Let us first discuss the measurement of gross flows between

any pair of consecutive months. For example, in table 11,
gross flows between January 1984 and February 1984 are
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observed from a single interview (i.e., second interview) for
rotations 2, 3, and 4. For rotation 1, they are observed by
linking two interviews (the second and third interviews).
Thus, the SIPP design produces four measurements, one for
each rotation group. Three of them come from a single inter-
view (within reference period) and one measurement comes from
a pair of consecutive interviews.

The preliminary analysis of unweighted data from the SIPP
[Coder 1986a] presents evidence that gross flows differ for
pairs reported by the same interview from those reported from
two consecutive interviews. Some selected results are pre-
sented in table 12, which shows month-to-month changes in
recipiency and amounts for food stamps. Month-to-month
changes for fourth to fifth and eight to ninth correspond to
the seams where reference periods join (i.e., two consecutive
interviews). All other pairs are from the same interview.
Note that there are many more transitions between the eighth
and ninth months and the fourth and fifth months than between
other pairs of months. This pattern also holds for other
characteristics such as railroad retirement, child support
payments, state unemployment compensation, etc. [Coder
1986a]. Moore and Kasprzyk (1984) also observed similar
results in ISDP-79 data for these and other characteristics.
These differences are clearly due to nonsampling error in

- reporting. This reporting pattern affects estimates of the
covariance structure and has significant adverse effects on

multivariate analyses dealing with transitions or length of
spells.

The problem with gross flow estimates is not unique to SIPP.
Hill (1987b) also reported problems with gross flow estimates
in the Panel Survey of Income Dynamic (PSID). Similar prob-
lems for the Current Population Survey have been known to
analysts for over twenty years and are discussed in the
proceedings of the Conference on Gross Flows in Labor Force
Statistics (1985).

A large proportion of the research on transitions at the
Census Bureau has concentrated on government benefit programs
and labor force status. This work includes comparisons of
SIPP with CPS and administrative data in order to evaluate
the quality of reported transition rates, and examination of
relationships between demographic characteristics and the
months in which transitions are réeported. 1In this section we
review the results of the comparison studies.

Ryscavage and Feldman-Harkins (1988) compared gross flow and
stock (level) estimates for labor force status from the SIPP
and the CPS. 1In their study they found that the SIPP pro-
vided lower gross flow estimates than the CPS. The study
found that the gross flow estimates from the SIPP were more
consistent with the corresponding estimates of stocks (lev-
els). They pointed out that this is bound to be the case
because of the SIPP design. The larger inconsistency in the
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CPS estimates was attributed to the fact that the gross flow
estimates from the CPS for any pair of two consecutive months
are obtained from two different interviews. They reserved.
their judgement about the quality of the SIPP labor force
flows at this point since the survey designs in the SIPP and
the CPS are very different and suggested further investiga-
tion before reaching any judgement.

Burkhead and Coder (1985), and Coder (1986a) show that
transitions are dramatically understated most months and/or
overstated every fourth month. If transitions are overesti-
mated at the seams and underestimated within reference peri-
ods, then the combination of these for a given pair of months
or over an interval of months may be less biased. With this
in mind, studies to evaluate the bias in reporting for par-
ticipation for food stamps (Judkins 1986), AFDC (Maher 1987b)
and supplemental security income (SSI) (Maher 1987c) have
been completed. 1In these studies, start up and exit rates
(transition rates) for SIPP were computed using unweighted
data from the SIPP longitudinal file (Coder 1986a). Nonin-
terviewed cases were excluded and imputed data were used for
item nonresponse.

Food stamp start-up and exit rates were computed from admin-
istrative record data prepared by the Urban Institute (1985)
for the Food and Nutrition Service. These data were obtained
using a two-stage stratified sample (with equal probability
of selection) of local food-stamp offices in the 48 cotermi-
nous states and the District of Columbia. Complete case his-
tories on subsamples of cases active between October 1, 1980
and December 31, 1983 were collected. Data from the last six
months were used in the comparison study. Due to internal
inconsistencies, about eight percent of the cases from the
administrative records were discarded.

The start-up rate is defined to be the percent of active
participants who are in the first month of a participation
spell. Similarly, the exit rate is defined as the percent of
active participants who are in the last month of a participa-
tion spell. The average rates were compared for four pairs
of reference months for SIPP with six pairs of reference
months (covering the same calendar months) for the adminis-
trative records. These results are presented in table 13.
This study, even with its limitations, was very encouraging.
Transition rates based on measures for all four rotation
groups provide no evidence of differences between SIPP and
Administrative Records Data. The results may be different if
weighted data are used, but it seems unlikely.

For AFDC, estimates of the administrative record rates were
obtained from several issues of Quarterly Public Assistance
Statistics (1983,1984) which present data from complete sets
of administrative records. Comparisons of average start-up
and exit rates were made for the periods July-December 1983,
October 1983-June 1984 and July 1983-June 1984 (see table
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14). The average start-up rates are slightly lower for SIPP
and the average exit rates are 20-30% lower for SIPP. When
these differences are tested, they are not significant at the
10% level. (The tests were performed as if the estimates
from each of the three periods are independent, but they have
considerable overlap in data.) Standard errors on the SIPP
estimates are very large, so no conclusions on the accuracy
of transition rates are really possible. It is desirable to
examine these estimates over a longer period of time in order
to assess the bias in them.

For SSI, issues of the Social Security Bulletin (1984,1985)
provide estimates of start-up rates for complete sets of
administrative records, including people who are institution-
alized or under age fifteen. Since SIPP does not include
receipt of benefits for these people, adjustments to esti-
mates from the bulletin were made based on the Social Secu-
rity Administration's December 1983 1% file. Comparisons of
average start-up rates are made for periods similar to those
used in the AFDC study, and they indicate problems with the
SIPP estimates (see table 15). Most of the within reference
period rates for SIPP are as high or higher than all of the
administrative rates, and the rates at the seams are still
several times higher than those within waves. This results
in tests that show significant differences at the 10% level
between the two sources.

This higher start-up rate reported in SIPP could be a result
of some confusion on the part of interviewed recipients
between reqular social security and SSI. If this is the
case, then a comparison of exit rates should show the same
pattern of monthly over-reporting as for start-up rates.

The results from these 3 studies suggest that each benefit
source should be individually evaluated before using longi-
tudinal estimates of transitions from SIPP. Similar types of
studies should be extended to receipt and amount of income
from various assets, as they show the same kind of within
reference period vs. seam reporting pattern (Coder 1986a).

The reporting of more changes at the seam could have adverse
effects on covariance structures and hence on micro-level
analysis. The study of Young (1989) sheds some light on
transition correlations between a number of different events
and amount change status. Table 24 presents some of the cor-
relations he computed. The number 1 in column 2 of the table
refers to the pair of seam months, and numbers 2, 3, and 4
refer to the other 3 pairs formed by reference months within
the interview. The correlations corresponding to these pairs
are presented in their respective rows. Except for correla-
tions of 'marital status' and 'married spouse present' with
other characteristics, they did not show a pattern of distor-
tion in bivariate relationships. These results are very
encouraging. However, until more analysis is completed we
should be careful reaching a definite conclusion.
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Let us optlmlstlcally assume that other evaluation studies
yield results similar to those for food stamps. Does it mean
that our gross flows and length of spell estimates can be
used by policy makers and social scientists? It depends on
their goals. For some purposes they will be useful while for
others they will not. For example, estimates of transitions
based on measures for all four rotation groups for a given
month at the macro level will be satisfactory. Furthermore,
the estimate of change in number (or rate) of transitions and
in length of spells based on measures for all four rotation
groups would also be satisfactory if time-in-sample effect is
small (compared to estimates). Such estimates would be
worthwhile for policy makers and could assist them in evalu-
ating their policies. On the other hand, more evaluation of
covariance structures is needed to judge the usefulness of
micro level multivariate analysis whose goal is to understand
economic processes.

At present, very little is known about the bias in SIPP
estimates. We need extensive research in this area to under-
stand the problem better. Some possible research areas for
determining the causes of the problem and how to correct it
are discussed in Section 1IV. :

III. ERROR SOURCES

A.

Identification of Sources

In order to conduct research into allev1at1ng the problems
discussed previously, we first attempt to identify causes for
the observed response patterns. These causes can be separ-
ated into two types: those related to the respondents.and
those related to the survey instrument and its processing.
Of course, there is some overlap between these types. The
latter type includes questionnaire wordlng/de51gn, inter-
viewer coding and data keying errors, changes in interview-
ers, and imputation procedures. The former type includes
respondent bias and variability, which may be affected by
length of recall, learning effect of prev1ous interviews,
proxy respondents, demographic characteristics, and nonre-
sponse. Each of these possible causes except the last will

be discussed briefly here. Nonresponse is discussed in Sec-
tion III.B.

1. Interviewer Coding/Data Keying

Errors can be made by interviewers and keyers in tran-
scribing the responses in order to produce a computer
data file. A monthly verification of SIPP data keying in
the regional offices based on a random selection of ques-
tionnaires and data fields yields error rates of about
.3%. (See, e.g., Linebarger, 1986.) The effect of these
errors on reported transitions can only be determined by
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examining the individual errors more closely to see if
they tend to introduce or mask transitions. If we assume
that the interviewer coding rates are of the same magni-
tude, the overall effect of these sources on the reported
patterns is minimal.

Change in Interviewer

The respondents in a household become familiar with an
interviewer after one or more visits, establishing a rap-
port that is either beneficial or harmful to accurate
response. When a new interviewer arrives the respondents
may be more or less willing to reveal receipt of sources
such as unemployment compensation. In either case, any
change in response would most likely occur for the entire
wave, thus introducing false transitions between waves.
On the other hand, continuing with the same interviewer
may cause under-reporting of transitions.

When new interviewers begin work they do not have the
same familiarity with the questionnaire and respondents
that more experienced interviewers have. This probably_
results in some differences in recorded responses, but it
is difficult to quantify. The extent of this problem
could be investigated by comparing the proportions of
between wave transitions reported with the same and dif-
ferent interviewers, as well as with new and experienced
interviewers.

Imputation

Imputation is used to provide values for items missing
from an interview, which usually occurs simultaneously
for all four months of a wave. As an example, incorrect
imputation of receipt would cause transitions to be
recorded when they did not happen, or vice versa. An
examination of four waves of data has shown that the pro-
portion of between wave transitions is higher for records
with at least one of the waves having imputed data than
when both are observed (Weidman, 1987). (See the next
section for a more complete description of this work.)
However, the nonimputed transitions also exhibit the
problem pattern. Thus imputation magnifies an already
existing problem.

Questionnaire Wording/Design

There are many aspects of the questionnaire and the
interview process that affect errors. One general issue
is the amount of effort made by respondents and inter-
viewers to provide accurate data. On an interest amount
question, for example, at one extreme a respondent might
give a top-of-the head guess rounded to the nearest
hundred dollars. At the other extreme, a respondent
might thoroughly check their records, do some computa-
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tions, and add interest across different accounts. How a
respondent answers between these extremes is a function
of many things, including the specific questions asked,
to what extent the questionnaire and training encourage
interviewers to probe and to ask for record checking, and
the length and complexity of the interviews as a whole.

Another area of concern is the month(s) of receipt for
income. Sources of income, assets, etc. received at some
time during the wave are determined in the interview
before the actual months of receipt are. During the
probe for sources, the respondent may forget (or not con-
sider important) a source. that was received in only one
month of a wave, the interviewer or respondent may lack
an understanding of the correct source and misreport it,
or the respondent may answer without thinking. These and
other sources of response variance are related to the
questionnaire format.

The specific months of receipt for each source of income,
assets, etc. are determined later in the interview when
the amounts are recorded. The months of receipts are
queried for beginning with the last month of the wave.
If this query began with the first month instead, the
respondent might think more carefully about the actual
months of receipt and avoid some of the above problems,
because a longer recall would be required immediately.
This could be a major cause of the observed pattern of
transitions, since many people are affected in the same
way by the questioning.

Length of Recall

This problem is related to the queries about specific
months of receipt of sources proceeding from the most
recent to the most distant month. A person may report a
transition in the wrong month by not remembering the
exact month of occurrence. It may be easier to report
the receipt state as being the same for all four months
in a wave than trying to remember whether it changed 3 or
4 months ago, or if the receipt state in the first month
was different than in the other three months the respon-
dent may forget it.

Learning Effect

After one or more interviews a respondent may determine
that a receipt="yes" requires more additional questions
than does a receipt="no". This would lead to excessive
between wave transitions from receipt to nonreceipt. At a
later time point a person may begin receipt and not
report it for this same reason. This would lead to too
few transitions from nonreceipt to receipt being reported
regardless of the month in which they occurred.
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7. Proxy respondents

Changing between proxy and self response may cause
reported transitions that did not occur or misplace their
month of occurrence. If the change is from self to proxy
to self in successive waves, then errors in reporting by
the proxy can be corrected through the source roster
questions. However, if the proxy response continues this
correction will probably not occur. Within wave transi-
tions may be omitted or mlsplaced because of inadequate
knowledge of the proxy.

Weidman (1986) has shown that proxies report a smaller
percentage of receipt for many sources than do self
respondents. This may cause errors in both between and
within wave transition counts. However, there could be
1eg1timate causes of this result other than proxies lack-
ing knowledge about the missing respondents. A further
1nvestlgat10n of the characteristics of proxies is
required, but because the proportion of self respondents
is so high, these errors can only be a minor cause of the
observed pattern.

8. Demographics

It may be that respondents with certain combinations of
demographlc variables report a smaller proportion of
receipt of certain sources than actually occur. Identi-
fication of such effects would allow us to adjust the
data to allow for them or to alter the questionnaire in
order to improve respondent accuracy. An investigation
of certain demographic variables was made and showed only
small effects of some combinations for some sources
(Weidman, 1986).

Nonresponse and Coverage of Population

Knowledge of rates and causes of nonresponse is important in
evaluating the quality of SIPP. This section discusses SIPP
nonresponse rates and compares them with those of other sur-
veys. Before discussing this in detail, it is worth mention-
ing various type of nonresponse.

Every household survey includes individuals who do not
respond or respond partially to the questions posed. This
nonresponse can be divided into the following categories:

Household Nonresponse: Every member of the household is a
noninterview.

Person Nonresponse: A member of an interviewed household
could not be interviewed and a proxy
interview is not obtained. It is
called a type Z noninterview.
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Item Nonresponse: A response to a given question is not
available.

Table 16 presents response rates for the 1984 SIPP Panel, the
National Medical Care and Utilization Expenditures Survey
(NMCUES) and the PSID. These rates are not directly compara-
ble due to differences in contents of the surveys, recall
periods, frequency of interviews, etc. However, they do
prov1de a general idea about the range of person response
rates in multiple interview surveys.

0ngoxng statistics have been kept on the distribution of non-
interviews and their causes. . There are 32,985 persons who
were interviewed in wave 1, did not leave the universe, and
were not cut from the sample. 69.8% of these were inter-
viewed in each wave through the eighth and 20.2% became and
remained noninterviews (including missing both waves 7 and
8). The 1mportance of adjustment becomes important when this
attrition is taken into account.

Dahmann and McArthur (1987) studied all persons at least 15
years old who were interviewed in the first wave and survived
the fifth-sixth wave sample cut. They looked at differences
in characteristics between persons with different interview
response patterns. One of the comparisons was between people
who responded in all waves and those who were missing at
least the last two interviews. Persons who left the universe
were nat included in these calculations. For each of 23
variables recorded in the first interview, the distributions
of these two groups were compared using chi-square tests
adjusted by a factor of 3 to take account of the sample
design. Significant differences at the 10% level were )
detected for most of these variables: regional office, size
of SMsa, ownershlp of living quarters, interview status,
length of interview, relationship to reference person, house-
hold size, age, sex, race, ethnicity, mover status, marital
status, hours worked per week, employment status, household
and person monthly income, having savings account, and having
other types of assets.

McArthur and Short (1986) looked at the relationship between
changes in these characteristics at an interview and whether
or not a person became a noninterview for the next interview
and all interviews through the fifth. There appeared to be
relationships for changes in the number of persons in the
household, employment status, household income and residence.
The results of these studies have led to further work which
is currently being pursued. That is, what combinations of
variables differentiate persons who become and remain nonre-
spondents, and what variables and responses at one interview
are related to a person becoming a nonrespondent at the fol-
lowing interview? It is hoped that the results of this work
will lead to improved adjustments for nonresponse.




18

Item nonresponse rates for asset amounts were compared for °
the SIPP and the ISDP in the Current Population Reports,
Series P-70, No. 7. It shows that SIPP item nonresponse
rates are very large for some items such as value of own

"business (38%) and market value of stock and mutual fund

shares (41%), but they are significantly lower than the ISDP
rates for all the items.

Table 17 presents overall item response rates in the SIPP and
the CPS for selected income types. These rates for the SIPP
are based on core data. The overall item response rate is
derived based on household, person and item nonresponse
rates. These overall item response rate (l1l00-nonresponse
rate in %) for the SIPP are lower than for the CPS for all
items presented in the table.

Undercoverage in a survey has an adverse effect on the
quality of survey estimates. As a part of the evaluation of
the SIPP data quality, the SIPP coverage of the target popu-
lation by age, race and sex was examined. (Coverage is the
ratio of the SIPP estimates of number of people in a specific
demographic group to the corresponding independent estimate.
Note that the SIPP estimate used is after adjustment is made
for noninterviews. This adjustment increases the estimates
according to the number of noninterviews, and therefo;e the
indicated undercoverage is not explained by noninterviews.
Also, the independent estimates are updated 1980 Census fig-
ures, without adjustment for Census undercount. Undercover-
age is worse when Census undercount adjustment is included.)
The examination showed that, like other household surveys,
the SIPP also has a differential coverage by age, race and
sex. The coverage ratios for the SIPP and CPS are about the
same and are lower for blacks than whites, lower for males
than females and are worst for black males 22-24 years of age
in both surveys. As examples, SIPP undercoverage as compared
to the Census is about 7% for nonblack females and about 15%
for Black males.

Nonresponse and undercoverage in surveys are compensated for
by complex imputation and/or weighting procedures. These
procedures are developed on the assumption that within a
demographic group, the persons who respond are similar to
those who do not respond. 1In real life this is not true.
Therefore, the quality of the survey estimates including
estimates from the SIPP is affected adversely due to lack'gf
complete coverage and nonresponse, and biases exist in esti-
mates to the extent that persons in missed households or
missed persons in interviewed households have different char-
acteristics than the interviewed persons.

Examination of Error Sources
Several studies at the Census Bureau have examined one or

more of the error sources identified in the previous section.
In this paper we summarize the results of four of them. They

W
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include a brief look at recall lag, a look at some possible
causes of observed transition patterns, an examination of
some possible causes of attrition, and an approach to model-
ing respondent error. The first two of these are presented
here, the third in the previous section, and the last in sec-
tion 1IV.

The recall effect study (Petroni, 1986) used data from
September 1983 to attempt to determine if the number of
months between occurrence and reporting of an event affects
the reported value. For individuals three benefit sources,
labor force activity and monthly income categorles were
tested. Eight benefit sources and monthly income categories
were tested for households. Only one of twenty categories
tested significant for recall lag effect at the .05 level,
using chi-square tests adjusted for weighted data. This lack
of recall lag effect is supported by examination of the data
performed as part of the second study. There were extremely
few cases where a change in receipt status was reported as
occurring within a wave for the several income sources
examined. This indicates that for many questions respondents
give the same response (perhaps the current state) for all
four months of a wave and thus only report changes at the
beginning of a wave.

The transition pattern study (Weidman, 1986) examined three
possible causes that could contribute to the reported
between/within wave pattern of transitions for eight income
sources: demographics, interview status (self or proxy
respondent), and imputation procedures. We give a brief
description of this study and its results.

The income sources examined were social security, unemploy-
ment compensation, prlvate penslons, VA compensation and pen-
sion, supplemental security income, child support and AFDC.
Demographic characteristics that were examined as possible
causes of the reported patterns were age, sex, race, marital
status, education, relationship to pr1ncipal person, house-
hold s1ze, tenure, and standard metropolitan statistical area
(SMSA) size. The distribution of gross flows in receipt sta-
tus between consecutive months for each income type was com-
puted with respect to all pairs of demographic characteris-
tics and interview status. There are four possible gross
flow states for each pair of consecutive months: RR, RN, NR,
and NN, where R=receipt and N=nonreceipt. RN and NR denote
transitions between receipt states.

In light of the patterns reported by Burkhead and Coder
(1985), how is it determined if any relationships exist? For
any combination of demographic variables to be a determinant
of this change, we would have to observe a huge difference in
the number of transitions reported in the first month of a

‘wave as compared to the last three months, but a much smaller

difference for other combinations.
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Within each cell defined by a particular pair of demographic
characteristics, we calculate the probability of each receipt
state, PjAB = P(receipt state AB for cell i). Let PjABy,
denote such a probability within waves and PjABp the corre-
sponding between wave probability. Compare PlNR and PjRN for
between waves to those .for within wave. If this demographic
combination has no relationship to gross changes, the ratios
PjNRy/PiNR,, should be fairly constant for all i, as should
the ratlos PiRN),/PiRNy;. If one and/or both of these sets of
ratios differ "greatly" between cells, this indicates the
type of relationship we are looking for.

For the second part of this study there are four possible
interview statuses of interest for two consecutive months:
Ss, SpP, Ps, and PP, where S=self and P=proxy. When examining
interview status the situation is somewhat different than for
combinations of demographic characteristics. This is because
two of the interview status pairs, PS and SP, cannot occur
within waves. 1In this case we look for large differences in
the distributions of PjNR, and PjRNj between cells.

In either case we must be careful about looking at differ-
ences for probabilities based on very small numbers of obser-
vations because of the resultant large variances in propor-
tions. We present two pairs of tables to represent the
results of these comparisons. Tables 18 and 19 give the
results for food stamps for sex by interview state. Tables 20
and 21 give the results for food stamps gross flows computed
for race by sex. These tables are typical of the results
obtained.

A result was noted for interview status, although no major
influences on the reported pattern were identified based on
the ratio and probability comparisons. For food stamps and
social security, larger proportions of receipt of sources
were reported by self-respondents than by proxies. Also,
there is usually a higher proportion of transitions between
waves when at least one of two consecutive months has a proxy
response than when both of the months are self-reported.

In the last part of this study the proportion of gross flows
that were transitions were calculated for consecutive months
without imputation and with imputation. (See tables 22 and
23.) They show a larger proportion of between wave transi-
tions when at least one of two consecutive months is imputed
than when both of the months are reported. It may be that
people with transitions are more likely to be nonrespondents,
so we should not reach any conclusions regarding imputation
without a closer examination of the data.

IV. HOW ESTIMATES CAN BE IMPROVED

In this part of the paper we briefly discuss a number of
research areas. The first set of 12 topics use general research
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to improve our knowledge in some aspect of SIPP quality. The
second set of 14 topics goes further in that the research is
intended to lead to changes that would improve quality. This is
of course not a complete list of possible research, but we have
attempted to be fairly comprehen51ve, possibly including some
topics that are not very promising.

Due to limited resources, we anticipate doing work only in a few
of these areas at the Census Bureau, and thus strongly encourage
others to also work in these areas. We would be happy to talk
to anyone with ideas for one or more research projects they
would like to conduct.

A. Research for Improved Understanding
l. Time-in-Sample Bias

A very little information about this bias is availaple
from a single study (Coder, 1987a) using only a limited
amount of SIPP data. It is generally important to know
how large this bias is. 1In partlcular, a suggestion has
been made to have only one panel in the field at a time.
Thus, in one year all addresses would be in their first
set of interviews and in the following year would be in
their second set of interviews. This is an attractive
idea if there is little or no time-in-sample bias but has
obvious major problems if bias is high.

2. Imﬁrovement of Independent Estimates

For several types of income, SIPP estimates of number of
rec1p1ents and of amount have been compared to other
estimates such as from the Bureau of Economic Analysis
(BEA) and the Social Security Administration (SSA). As
discussed earlier in the paper, these comparisons gener-
ally show SIPP estimates as too low, sometimes by spall
amounts and sometime by large. The independent estimates
are usually for a slightly different universe, use
slightly different definitions for the income source, and
are subject to some biases of their own. Thus, espe-
cially for income sources where SIPP estimates are on}y a
little lower, it is not clear if SIPP is underestimating
recipients and amounts. Investigation into the indepen-
dent sources could be done. For example, we may be able
to adjust some BEA estimates for definition differences
in some income types. In some cases, such adjustments
have already been made to independent source estimates,
but they were prepared in 1979 and may be out of date for
the purpose of comparison. .

Recall Errors

The only investigation of recall errors used September
1983 data (Petroni, 1986). That month was in the first
wave of the survey and may not be representative of other
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waves. Thus, a series of comparisons should be made,
including comparisons for population subgroups. Better
knowledge about recall errors will be particularly needed
if the reference period is lengthened.

Direct Analysis of Gross Flow and Spell Data
The simplest form of analysis is. subjective analysis of

gross flow and spell data. One looks for illogical pat-
terns and anomalies and postulates possible or likely

causes for problems found. Much work of this type has of

course been done (see, Burkhead and Coder (1985) for
example), but more could profitably be done.

A follow-up to this subjective analysis is to identify
individual cases where incongruous situations occur and
then carefully examine the questionnaires to try to
understand what might have happened. Examples of incon-
gruity are no increase in social security income at a
time when a cost of living increase in benefits occurs
(Kalton and Miller, 1986) or a pattern of frequent
changes in receipt/non-receipt for an income source.
Little of this type of analysis has been pursued.

Another relatively simple type of analysis is the compar-
ison of gross flows within an interview period to those
between interview periods. As discussed above, this has
already been done for a number of characteristics, but it
could be done for many more characteristics for the 1988
papel to understand effect of changes in the question-
naire.

Response Variance Estimation from Reinterview

The reinterviews conducted in SIPP allow for estimates of
response variance. Simple estimates of response variance

'can be made for status characteristics which are used to

produce gross flow and spell estimates. One would anti-
cipate some large response variances for characteristics
for which the seam flows are much greater than the non-
seam flows.

Of greater potential value, however, is a detailed analy-
sis of response variance by demographic characteristics
and survey procedures. For example, one can compare
response variances for different kin relations (head of
household, spouse, and other relative), different ages,
and self vs. proxy response on both original interview
and reinterview. This type of analysis can indicate that
problems exist in only certain situations, e.g., response
variances are low for self reporters or for some age
groups. O'Muircheartaigh (1986) did exactly this type of
reinterview analysis for the Current Population Survey
(see especially sections 4 and 5 of his paper). Note,
however, that caution must be used in drawing conclusions
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because of weaknesses in reinterview data and because
there is no experimental control over items like self
response versus proxy. Again, see O'Muircheartaigh
(1986) .

In principle, this analysis could be done with already
collected SIPP reinterview data. There are however,
three major problems. 1) All reinterviews have been done
with reconciliation. It has been well documented (see
U.S. Census Bureau (1968, p.25) that the estimated
response variance in CPS is much lower with reconcilia-
tion than without. The reconciliation estimates are
believed to be substantially underestimated. 2) Only a
small proportion of all the questions have been included
in reinterviews, and thus there is only limited data to
analyze. Thus, to get a lot of value from this type of
analysis, changes will be required in the reinterview
program (see 7. below). 3) Reinterview questions are
generally incomplete, i.e., reinterview asks only about
receipt during the last four months without asking about
specific months.

Response Variance Estimation Without Reinterview
a. Use of Single Rotation Groups and Reference Months

A proposal has been made to estimate response vari-

. ance in SIPP without use of reinterview data. Judkins
(1985) suggests a complex estimator based on squared
differences for single rotation groups and single
reference months. The proof that the estimator is an
unbiased estimate of response variance requires the
assumptions that length of recall does not affect
response bias, that response error is perfectly cor-
related within wave, and that response error is
uncorrelated across waves. Though none of these
probably hold exactly, they may be close enough to
provide useful response variance estimates.

b. Modeling

Another possible approach is to model the distribu-
tion of gross changes using either multivariate nor-
mal or logit models (Weidman, 1986). For CPS, it has
long been known that there is a relationship between
the responses to a question and (i) the amount of
time that has elapsed between the month of interest
and the month of interview, and (ii) the length of
time a person has been in the sample. Work on SIPP
has shown a relationship of certain self and proxy
-responses with interview status. Models were pro-
posed for gross flows that make use of similar rela-
tionships.
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The dependent variable of interest for a given income
| type is the receipt state identified with the second
of two consecutive months. The possible receipt
states for month t are (1)RR, (2)RN, (3)NR, (4)NN.
Let yj kt (m) be the number of responses in receipt
state m 1n month t where

i = number of times a person has been interviewed,

j = number of months between month t and month of
interview,

k = interview status for months t-1 and t; PP,PS,SP
and SS with S=self, P=proxy.

Then the vector Yijkt =
(Yijxt(1)r Yijkt(2)r Yijkt(3)r Yijkt(4a))«
| ,
represents the gross flow counts for the combination

ijkt.

(i) Multivarjate Normal Models. Since the yjjxt
are vectors of counts, they have a multinomial
rather than a multivariate normal distribution.
But because of the large sample sizes on which
they are based (the total number of counts in
xiikt)' they have that distribution asymptoti-
cally. We propose a multivariate analysis of
variance (MANOVA) model of the form:

E(Yijkt(m)) = K(m) + Ni(m) + Mj(m) + Sk(m) * NMij(m) * NSix(m)
+ Msjk(m) + &t ' (1)

where the terms are
Nj = interview i,

| Mj = months of recall between month of
| _ interview and month of occurrence,

Sk = interview status,

| NMjj, NSjx, MSyx are interactions of these
effects, " and

d¢ = month t.

(ii) Polytomous Logit Models. Alternatively, the

probabilities of .the receipt states could be
estimates using logit models. In this
method, the likelihood function is the
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product of terms of the form

- 4

P(Yjjkt(m')) = (X'ijkt Bm') /= exp (X'ijkt & m)-

m=1

Here Xj4xt is a vector of 0-1 variables that
1nd1cate which main effects and interactions
are present for a particular ijkt combination
(as in the right hand side of (1)). Thus, we
only need the yjixt in order to determine the
likelihood function and the resulting maximum

likelihood estimates ﬁm-

When using either of these methods, tests for
main effects and interactions being zero
would be carried out in order to determine
which of them influence the reporting of
changes in receipt state. There are some
technical difficulties that must be addressed
when using either of these models.

Expanded Reinterview

It is desirable to keep the respondent burden to a mini-
mum for a complex and lengthy survey like SIPP. There-
fore, the reinterview program for the SIPP was designed
to discourage fabrication of interviewing and to identify
those interviewers who fabricate data. The program is
very successful in achieving its goal. Unfortunately, it
does not provide a good measure of response variance.
Considering the problem with gross flows, it is important
to explore all avenues that could help in improving these
estimates even if it increases respondent burden and the
risk of higher nonresponse in subsequent interviews.

As a starting point, the reinterview program could be
expanded to measure response variance for selected items.
These items may be selected only from one or two sections
of the SIPP questionnaire. When sufficient data are
available for these, we could replace them with another
set of questlons to provide response variance measures
for items in another part of the questionnaire. This
approach does not attempt to provide the response vari-
ance for all estimates at the same time and in a short
period. However, it does provide valuable information
while still keeping the respondent burden moderate and
hence minimizing the risk of increasing nonresponse in
subsequent interviews.

Beyond a simple expansion, the reinterview could be used
as the vehicle for various experiments.
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Use of Administrative Records

Administrative records could be very useful in increasing
understanding in order to improve estimates of gross
flows and length of spells. The administrative records
could be used at the macro or micro level.

At the macro . level, studies similar to validation of food
stamp turnover (Judkins, 1986), AFDC turnover (Maher,
1987b) and supplemental security income (Maher, 1987c)
would provide information on the quality of additional
transition estimates at the macro level. Transition and
spell estimates for longer time periods should also be
evaluated to assess their quality.

To make the best use of the SIPP, it is extremely impor-
tant to utilize micro level data. The gross flow esti-
mates suggest problems with the data at the micro level.
A micro level match of SIPP data with administrative
records has begun at the Census Bureau (Singh, 1986 and
Moore, 1986). This study plans to evaluate the SIPP data
by matching individual records on recipiency of nine gov-
ernment transfer programs in four states - Florida, New
York, Pennsylvania, and Wisconsin and develop a model of
SIPP response and imputation errors in measures of pro-
gram participation and amount received (Moore, 1986).
This is a good step in the right direction, but more
efforts are needed to evaluate and develop models for
other characteristics and/or other states.

Special Samples With Known Income Sources

The preceding section discussed getting information on
reporting errors through matching of survey data with
administrative data. One can also select particularly
interesting cases from administrative records to include
for evaluation purposes in the SIPP. We might, for
example, select some households with multiple recipiency
of income/program sources that occur infrequently, e.g.,
supplemental security income and unemployment compensa-
tion, to explore whether we particularly tend to get
reporting errors in such cases. We could also plan spe-
cial reinterviews for households selected from adminis-
trative data when sample and administrative records data
disagree. No plans for this type of research have been
made. .

Cognitive Research

Cognitive research can be important in a number of areas.
Research would be intended to examine cognitive processes
of respondents during interviews, to explore outside
influences affecting respondent behavior, and to develop
improved questions, procedures, etc. Areas of applica-
tion include coverage problems (especially for Black and
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Hispanic males), tlmlnc of events (gross flows) and
respondent willingness to part1c1pate and to consult
records.

One way to obtain information is through debriefing of
respondents. A debriefing of some respondents after com-
pleting all SIPP interviews was done in a reinterview in
1987 (Matchett, 1987). Respondents were asked why they
continued to participate and whether they had comments to
improve data collection. Analysxs is continuing, but
some preliminary information is already available. The
main reasons for participation are wanting to be socia-
ble, liking the interviewer, and having nothing to hide.
Further debriefing should be done, correcting some prob-
lems discussed in the initial debriefing, using open-
ended instead of fixed response questions and addressing
different problems.

Basic Coverage Research

As previously discussed, the SIPP and other demographic
surveys have much worse coverage than the Decennial Cen-
sus. One partial explanation is that the Census includes
a number of erroneous inclusions, such as duplicates,
that are not included in the SIPP. The pro;ect here
would be to adjust the controls used in forming coverage
ratios by excluding the erroneous inclusions. Analysis
of such ratios by age-sex-race would improve our knowl-
edge about differences between the SIPP and Census cover-
age.

Another area of research involves comparisons of survey
and Census tabulations. Valentine and Valentine (1971)
concluded from a small-scale study on one area that most
of the omitted Black males in Census Bureau surveys are
household heads. Since the Census has much better cover-
age than our surveys, the Valentine hypothesis would lead
us to expect some significant household composition dif-
ferences between the Census and our surveys. To examine
this, we would compare April 1980 Current Population Sur-
vey (CPS) tabulations to Census tabulations. We would use
special CPS tabulations that exclude the normal ratio
estimation to population control figures.

Imputation

Not much is known about the accuracy of SIPP imputation.
The imputation may be overcompensating or undercompensat-
ing for nonrandom differences, if any, between respon-
dents and non-respondents. Also, the frequency of tran-
sitions for imputed cases is much greater than for non-
imputed cases for many income sources, suggesting pos-
sible deficiencies in the imputation methods (see tables
22 and 23). Also, persons who are nonrespondents because
they move to an unknown address appear to have different
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characteristics than other non-respondents. Thus, it may
be that adding a variable about movers would improve the
imputation system. In general, research is needed into
how well the imputation system is working.

B. Research for Improving Estimates

1.

Reducing Complexity

There are 3 panels in SIPP from February through August
and 2 panels from September through January. This makes
for a variable workload, resulting in some regional
office clerks working only part of the year on SIPP and
in difficulties for interviewers. More importantly, each
panel has a somewhat different questionnaire, so that
interviewers have to deal with up to 3 different ques-
tionnaires at a time. This necessitates multiple cleri-
cal and supervisory procedures. Training is made more
difficult. ‘

If the SIPP questionnaires were short and simple, having
3 versions would be less of a problem. But the basic
questionnaire is complex and requires considerable inter-
viewer knowledge in order to administer it correctly. As
an example, interviewers must know the difference and
distinguish in the interview between a bank certificate
of deposit and a statement savings account to collect
data of good quality. :

It is believed that questionnaire length and complexity,
together with having as many as 3 questionnaires simulta-
neously in use, results in interviewing errors, less
probing than desired, and infrequent checking of records
for income amounts.

There are several things that would reduce complexity.

- First, we could redesign SIPP so that only 1 or 2 panels

would be interviewed at a time. Four such options have
been mentioned. The simplest of these options would have
each panel in sample for exactly 3 years and a new panel
would be introduced only once every 3 years. Its main
disadvantage is that comparisons of estimates would be
adversely affected by time-in-sample bias. The other 3
options have new panels introduced at one to two year
intervals. They would be less affected by time-in-sample
bias, but would have 2 panels being interviewed simulta-
neously all of or part of the time.

A second way to reduce complexity is to shorten the core
questionnaire. A major decrease in length could help
substantially. Interviewers would have less to learn and °
remember, and shorter interviews would be conducive to
more probing, more use of records by respondents, and
higher response rates. Of course, a major disadvantage

is less data and information from the survey.
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Another related way to reduce complex1ty is to reduce the
number or/and size of topical modules. This would have
the same advantages and disadvantages as would shortening
the core questionnaire.

" Improving Field Procedures

Beyond initial training, interviewers are monitored
through observation, reinterview, and administrative
data. Periodically all interviewers are observed by
their supervisor or a Supervisory Field Representative.
The interviewer receives positive and negative feedback,
as appropriate durlng the observation, and further action
is taken if serious problems are uncovered. Reinterview
is used primarily to ensure that interviewers do not
fabricate interviews. Interviewers are informed about
the reinterview results. Finally, data are kept on pro-
ductivity and noninterview rates. Appropriate action is
taken when there are indications of low productivity or
high noninterview rates.

Over the last year or two, significant improvements have
been made in the monitoring programs. Through the use of
mlcrocomputers and data base systems, historical data on
interviews is much more readily accessible to the super-
visors. There have been changes towards more positive
feedback to interviewers. Previously, somewhat rigid
standards for acceptable interviewer performance have
been changed to flexible guldellnes, with emphasis on
superv1sors making their own decisions on when an inter-
viewer has a serious performance problem that requires
corrective action. However, further improvements are
still needed. Supervisors need more training on how to
use the data available to them for evaluation and coach-
ing. There is still a need for more communications,
especially positive feedback, by supervisors.

Improving Training

Training is particularly important in SIPP since it is
such a complex survey. Holt (1986) has made some spe-
cific recommendations. for 1mprovements in training that
should be pursued. The Bureau is currently evaluating
these recommendations for possible implementation.

Reducing Nonresponse

A gift experiment was conducted on the SIPP 87 panel to
see if it reduces nonresponse in SIPP. According to the
experiment, a token gift of solar calculators was g1ven
to those households who were eligible for interview 1n.
April 1987. The complete results of this experiment will
not be available until after the panel retires. Three
additional ideas are presented below.
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First, there can be follow up experimentation to the ear-
lier dlscussed experiment in which calculators are given
to respondents. This would involve different gifts or
multiple gifts, or gifts given at different times in the
interview cycle.

Secondly, thank you notes handed to respondents at the
end of an interview might improve cooperation in future
interviews.

Third, providing interviewers and respondents with more
information on the survey objectives may be helpful,
although some of this is already being done. This would
address interviewer observations that some respondents
have stopped participation because they don't see a need
to answer the same questions over and over again.

Dependent Interviewing

Asset and liability questions are asked in the seventh
interviews. During a feedback experlment in 1986, some
seventh interview respondents were given lnformatlon on
their wave 4 responses. Analysis is still continuing,
but preliminary results do not show any evidence of feed-
back affecting the data (Lamas and McNeil, 1987). Non-
etheless, feedback and/or more dependent 1nterv1ew1ng may
still have potential. For example, Coder (1987c) has sug-
gested that when there is an indicated transition from
recipiency to nonrecipiency at the seam, the respondent
could be asked how many months it was since the last
receipt of that income source. If the answer is not 4
months, the transition may not really have occurred at
the seam. Even a different type of feedback on assets
and liability might show improvements. Thus, additional
experimentation with dependent interviewing would be
worthwhile.

Reference Period

Various studies (for example, Kobilarcik, et. al. 1983)
have shown that the length of recall affects the data
quality. As the length of recall varies, the quality of
data varies. A better understanding of the gross flow
estimates will help in identifying important estimates
with large problems. For these estimates, a shorter ref-
erence period would be desirable. On the other hand, a
longer reference period could be used for items with
small problems. However, consideration to the importance
of these items needs to be given in dec1d1ng the length
of the reference period. One suggestion is to have vari-
ous (differential) recall lengths for different core
questions during the same interview. The topical modules
already have differential (mixed) reference periods. The
mixed reference period approach has also been used for
the Consumer Expenditures Survey. :
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Another suggestion involves frequent brief telephone
interviews interspersed with less frequent full inter-
views. For example the basic interviewing frequency
could be increased from 4 to 6 months (with a reference
period also of 6 months). In addition, there could be
one or two short telephone interviews between the full
interviews. The telephone interviews might only ask
whether there have been any changes in recipiency status
or amounts for types of income.

The main potential advantage is that the 2 month recall
would result in more accurate transition data and greatly
reduce the seam effect. On the other hand, it is unknown
whether such a methodology is feasible; there are several
potential disadvantages, and details of the methodology
have not been determined.

Reducing Response Variance

For transitions that have particularly high response
variances, specific efforts can be made to reduce the
response variance. 1In partlcular, attempts can be made
to determine improvements in the questionnaire and/or in
the data collection procedures. Proposed methods can
then be compared with present methods in experiments that
use carefully conducted reinterviews to measure the
response variances. This type of undertaking has been
started for the American Housing Survey (Schwanz, 1986).

Improving Transition and Spell Estimates
There is interest in pursuing any procedural, design or

questionnaire changes that could lead to improved transi-
tion and spell estimates. One such change that could

‘possibly improve estimates of transition from nonreci-

piency to recipiency is to reverse the order in which
months of recipiency are asked. Recipiency in the most
distant month would be asked first and the most recent
month last.

Another potentially helpful procedural change is to pre-
sent respondents with calendars or diaries that they can
keep and use to record relevant dates and income amounts.

Changes can be made for programs that have cost-of-living
increases at fixed times durlng the year. For example,
food stamp increases occur in July and October. Reports
of such increases could be improved by reminding reci-

pients of cost-of-living increases in the approprlate
months.

One suspected cause of false transitions at the seams is
inconsistent classification of income sources between
interviews. For example, in one interview a respondent
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may report Aid to Families With Dependent Children (AFDC)
income and the next interview General Assistance (GA)
income, whereas in reality the income source was
unchanged. The inconsistencies could be reduced if reci-
pients were reminded of some characteristics that
uniquely identify a particular program (such as color of
check, date mailed, or where it is mailed from). Also, a
program edit that was developed for the Income and Survey
Development Program (ISDP) to reduce misclassification
between AFDC and GA income could possibly be used in
SIPP. The ISDP edit "corrected" classifications based on
respondent reports on monthly payment amount, unit size,
state of residence, WIN participation and Medicaid cover-
age. The weakness to this edit is that actual survey
answers are changed, some of which may have been correct.

Increasing Respondent Effort

Improvement of respondent effort could improve data. We
could stress to respondents that it's important to us to
know the exact months of recipiency, and could ask
respondents to make a commitment to answering the ques-
tions as well as possible and to think about their
answers.

CPS Gross Flow Cbnferenge Proposals

At the Conference on Gross Flows in Labor Force Statis-
tics organized by the Census Bureau and the Bureau of
Labor Statistics, several methods for adjusting for
errors in transition estimates were presented. Two
papers, . Fuller and Chua (1985) and Poterba and Summers
(1985) present reasonable and viable adjustment proce-
dures for response error, using reinterview data for
estimating response errors. (See also Fuller and Chua,
1986.) Abowd and Zellner (1985) also present a viable
procedure which adjusts for missing data (nonresponse in
one interview or non-match between interviews) as well as
response error. Any of these three procedures could be
applied directly to SIPP transition estimates with the
availability of estimates of response variance from rein-
terview or other sources.

The main research required at this point is an in-depth
comparison of the three methods, both theoretical and
empirical, which might result in one or more new proce-
dures which combine their best features. The goal of
such research would be to determine the 'best' adjustment
procedure for SIPP transitions. One problem that at
least some of the present adjustment procedures have and
that needs to be addressed is that adjustment yields neg-
ative transitions in some situations. In practice,
research is likely to conclude that at least two differ-
ent adjustment procedures are about equally good. If two
or three "best" procedures result in substantially dif-
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fering transition estimates from each other, it will be
impossible to have much confidence in adjusted transition
estimates even if there is a consensus that the adjusted
estimates are better than the unadjusted.

Imputing versus Weighting Adjustments

How to handle missing data for longitudinal analysis is
an important issue, especially when the sample unit is a
noninterview for only some of the interviews. Kalton
(1986) discusses various alternatives to deal with such
situations. The preliminary evaluation of the missing
wave data for wave 8 suggests that, in certain situa-
tions, imputation could be used w1th little affect on
gross flow estimates (Hugglns, 1987) . However, more
research should be performed in deciding when and which
of the two procedures should be used.

Improving Wage and Salary Income

One possible problem contributing to wage and salary
income underestimates is that some respondents report
take-home pay instead of gross pay (Coder et. al. 1987).
One possible improvement may be to ask for both take-home
pay and gross pay.

Improving Interest Income

SIPP clearly underestimates interest income recipients
and amounts. There are several ways to improve the
reporting of interest income.

One approach is to use IRS records instead of respondent
answers, although this may make subannual estimates
impossible. Since interest income data on IRS records is
not available by source, this approach has the potent1a1
to improve only an estimate of aggregate interest income
for federal tax filers. Another approach is to give
respondents a notebook in which to record the informa-
tion. Perhaps the notebook could be made useful for
other things as well, and so function as a token reward
for cooperation. A thlrd approach is to provide more
tralnlng to interviewers on the various sources of inter-
est income so that interviewers might more effectively
probe. A fourth approach is for respondents to tell us
the principal and interest rate for each source of income
rather than the amount of interest.

Improving Child Care Queétions

In the child care topical module, questions are asked
about child care arrangements. Among other things, esti-
mates are produced on the number of children, both young
and old, who care for themselves after school while their
parents work. We have asked about child care arrange-




" 34

ments directly. These questions can be very sensitive
for parents whose child care arrangements are not very
good for young children, and thus such parents may .
frequently mis-report on our questions. Research on this
may lead to better questions and better data.

15. Improving Assets Data

Obtaining accurate information on assets and liabilities
is very difficult for all surveys. Assets is an area
where many respondents are 1eery of providing information
or are not knowledgeable. It is possible to get at least
some assets data from administrative sources by matchlng
on social security number. However, there are major
problems of administrative data not being consistent with
survey definitions and categories. The work required to
be able to use each data source will be substantial.
Thus, we may be able to improve assets estimates by sub-
stituting administrative data for survey data.

SUMMARY

In this paper we have taken a brief but wide~ranging look at
studies that have been carried out to evaluate many aspects of
SIPP data quality, and we have proposed additional areas of
study aimed at improving and further evaluating data quality.

It is not possible to make a general statement about the results

of the studies, but we can summarize them for different types of
data.

Estimates were classified as belonging to two groups --cross-
sectional and gross flow/spell. SIPP cross-sectional estimates
of the number of recipients for and amounts received from sev-
eral government programs by quarter are lower than for adminis-
trative sources, but for amounts SIPP's generally hlgher than
for the CPS. However, the number of people receiving and the
amounts received for unemployment compensation show a decreasing
trend compared to independent sources. Estimates of annual
income of various types using the SIPP longitudinal file were
comparable for the SIPP and the CPS, but poverty rates are lower
for the SIPP and thought to be somewhat closer to the actual
because of SIPP's better coverage of transfer program income and
shorter recall period.

Estimates of rates of change in table 7 show differences between
the SIPP and administrative sources, but only one of them is
statistically significant. Comparisons of differences in esti-
mates one year apart of the number of households having certain
income sources are statistically significant for 4 out of 5
sources. Further investigation of these differences is needed.

Much work has been done on gross flow estimates because of the
observed problem of a large percentage of transitions Pelng
reported as occurring between waves. Validation of exit and
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start-up rates for food stamps, AFDC, and SSI has produced mixed
results for macro level use of the data, suggesting that each
benefit source should be individually evaluated. A study of the
relationship of demographics, imputation procedures and inter-
view status with this pattern of reporting showed no large-scale
results. However some small-scale results indicated that proxy
respondents and imputation contribute to overestimates of num-
bers of transitions between waves. To understand the effect of
gross flow patterns on the micro-level analysis, Young (1989)
computed correlations between a number of different events and
amount change status. Except for correlation of 'marital sta-
tus' and 'married spouse present' with other characteristics
they did not show patterns of distortion in bivariate relation-
ships. However, until more analysis is completed, one should be
careful in judging the utility of the data for multivariate ana-
lysis at the micro-level.

Nonresponse takes various forms including household, person and
item. One serious problem with the SIPP is the number of people
who become and remain nonrespondents, approximately 20% of the
sample by the eighth interview. A study comparing those who
missed the last two waves with those responding in all waves
shows many variables related to this nonresponse. Further
investigation of this data is being carried out. Item response
rates for selected income types are given in table 17 and show
lower rates for the SIPP than the CPS.

As this summary indicates, the SIPP data quality compares favor-
ably with other sources in some cases and not so favorably in
others. This is not surprising since the SIPP uses such an
extensive questionnaire, as well as topical modules, that
attempts to collect accurate information for many constituenT
cies. Further studies should be carried out to evaluate vari-
ables and error sources that have not yet been treated. 1In
addltlon, research should be carried out on methods for directly

improving the quality of data through better interviewing proce-
dures.
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Table 1. Comparisons of Estimated Numbers of Income Recipients and Estimated Aggregate Income Amounts Received
for Selected Income Types: SIPP vs Independently Derived Estimates vs the Current Population Survey .
| | SIPP as a Percent of the | SIPP as & Percent of the |. |
| | Independent Estimstes of | Independent Estimates of | CPS (1983) as a Percent of|
| | Monthly Average Recipients | Aggregate Income Amounts | the Independent Estimate | .
| | for Selected Income Types | Received for Selected | Aggregate Income Amounts |
| | by Guarter | Income Types by Quarter | Received |
[~ [ I I | .
‘| Wage and Salary | | | |
| 3rd Quarter 1983 | (x) | 95.0 | 99.0 |
| 4th Quarter 1983 | .- | %.3 | |
| 1st Quarter 1984 | .- | 93.2 | | l
| 2nd Quarter 1984 | .- | 9%.4 | |
| 3rd cuarter 1984 | .- | 95.2 | |
| é4th cuarter 1984 | .- N 9.5 | |
| o | | | .
|Federal Supplemental | | | |
| Security | | I [
| 3rd quarter (983 | 92.0 | ».3 | 8.9 |
| 4th Quarter (983 | 9.3 | 93.5 | | I
| 1st ouarter 1984 | 9.8 | 96.4 | |
| 2nd Guarter 1984 | 98.2 - | 97.4 | |
| 3rd quarter 984 | 9.3 | 98.6 | I
| 4th Quarter 1984 | 98.1 | 9.2 | I
| | | | |
|Social Security N | . | |
| 3rd uarter 1983 I 9.2 I 9.6 | n.7 | l
| 4th Quarter 1983 . 96.3 | 100.6 | |
| 1st Quarter 1984 | * 973 | 100.5 | |
| 2nd Quarter 198 | 97.7 | 101.1 | |
| 3rd quarter 198 | 97.5 | 101.3 | I .
| 4th Guarter L1984 | 97.5 | 101.6 | I
| | | | |
[Aid to Families with | I | |
| Oependent Children 1/ | | | | l
| 3rd Quarter 1983 | 78.5 | 76,2 | 76.0 |
| 4th ouarter L983 I ™.2 | 78.5 | |
| 1st cuarter 1984 | 8.5 | 85.3 | |
| 2nd Quarter 1984 | 8.0 | 8.0 | | '
| 3rd Quarter 1984 | .0 | 8.2 | |
| &th Quarter 1984 | 80.7 | 7.8 | |
| | | | | l
|[Food Stamps | | | |
| 3rd Quarter L983 | 8.5 | 90.1 | 7.2 |
| 4th Quarter 1983 | 91.1 | 8.1 | |
| 1st Guarter 1984 | 90.8 | 8.2 | I l
| 2nd Quarter 1986 | 90.5 | 86.2 | |
| 3rd Guarter 984 | 90.3 | 8.6 | I
| 4th Quarter 1984 | 9.7 | 8.6 | |
N | | | ! l
|[veterans® Compensation | | | |
| or Pension | | | |
| 3rd Ouarter L9&3 | 8.2 | 78.9 | 63.3 |
| 4th Quarter 1983 | 8.7 | 7.9 | | l
| 1st Quarter (984 | 90.6 | 78.0 | I
| 2nd Quarter 1984 | 90.8 [ 74.5 [ I
| 3rd Quarter (984 | 89.8 | 76.3 I |
| 4th Quarter (984 | 93.3 | ».7 | | .
I | | | !
1/ The amount excludes dependents covercd by payments. '
| (x) Not Applicable '
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Table 2. Comparisons of SIPP State Unemployment Compensation with
Estimates Derived from Independent Sources

(Monthly Averages for Specified Quarter.

aggregates in millions)

Recipients in thousands,

CPS 1983 Estimates
SIPP as a Percent of as a Percentkof the
Independent Estimatel Independent Est-

Period imates Aggregate

: Aggregate Income Amounts

Recipients Amount Received
Dollars

1983

Third Quarter 100.9 102.2 75.5

Fourth Quarter 103.4 106.8

1984

First Quarter 82.6 85.2

Second Quarter 82.5 83.1

Third Quarter 78.5 80.3

Fourth Quarter 95.1 100.9

1985

First Quarter 85.5 94.8

Second Quarter 77.3 77.7

Third Quarter 72.8 72.6

Fourth Quarter 79.1 77 .4

1Independent estimates exclude Federal Supplemental CompensatiLn

Source: Coder, J.

(1987b)
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Table 3. Comparison of Annual Aggregate Income Estimates from the ;
March CPS and SIPP 1983-1984 Longitudinal Research File
(In millions of dollars)
March CPS
Income source SIPP
1983-1984 1984 1983
Cash transfers, total...ccccccccces 216,326 200,620 197,975
Social SeCUrity..cceceeeeeeccececcnnns 153,958 147,503 138,293
Railroad Retirement......cccceceeecees 5,603 3,973 3,975
Federal SSI.c.cceecceccccscccscscsccsscscs 8,859 8,444 7,647
Public assistance, total....cccceceece 14,643 13,407 12,878
AFDC.ccceccccccccsccssccsscscscscsscscs 11,881 10,972 10,523
Other.cccccececccccccccccscscscccconas 2,762 2,435 2,355
Unenmployment Compensation, total...... 14,911 12,169 19,720
State Unemployment Compensation..... 14,060 ' (NA) (Na)
L0 ) = o - o 851 (NA) (NA)
Veterans' PaymentS....cccceeeececccccce 10,978 8,349 8,831
Worker's Compensation, total...ccccc.. 7,374 6,775 6,631
"State" worker's compensation....... 6,041 (NA) (NA)
Other CompensatioON....ccccceeccccces 1,333 (Na) (NA)
Pensions, total...ccccececccces 92,619 85,448 79,718
Private pensions, total.....ccccceeeee 40,319 37,266 34,636
Company or union pensions........... 32,874 (NA) (NA)
Other private pensionsS......cccceeee 7,445 (NA) (N2a)
. Federal pPeNSiONS...ccccecceccccccccccss 19,593 17,154 17,720
Military pensionsS....ccccceceecceccccces 15,556 15,328 14,095
State and local pensions, total....... 17,151 15,700 13,267
State..ccceececceccceccscsscccccssnccs 12,201 (NA) (NA)
7 - 4,950 (Na) (NA)
Interest iNCOME..cccceeeeececccacncces 115,687 138,661 118,800
DividendS...ccceeeececccscceccoscccscccas 38,251 30,657 27,286
Rents and royaltiesS...cccccecececccces 16,834 17,725 16,483
Estates and trustsS....c.cceeeeccccccane 5,085 7,835 6,666
All other income, total........ 36,720 30,487 27,258
State SSI...cceceecescccscccscnnscncans 101 (NA) (NA)
Foster child Car@...ccceeececcceccccns 207 (NA) (NA)
Child support and alimony....ccccceeee 8,551 9,401 8,323
Income from Charity...cceceeecccecccees 58 (NA) (NA)
Money from friends or relatives....... 6,441 4,757 5,358
Income from roomers or boarders....... 165 (NAa) (NA)
Financial investments......cccceeeeeee 16,389 (NA) (NA)
Other income not included elsewhere... 4,808 16,329 13,577
Food StampS..c.cececcccccccscnne 9,267 7,555 7,471

NA Not available.

Source:

Coder (1986b)
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Table 4. Comparison of SIPP and March CPS Estimates of Persons
Ever Receiving Benefits from Selected Programs

CPS
Selected income sources SIPP

1983-1984 1984 1983
Social Security..cccceccccccscnas 34,122 32,182 31,731
Federal SSI'........'..".......' 3’941 3'568 3’442
State Unemployment Compensationl. 9,082 7,693 10,109
VeteranS' Paymentszo.oooooooooooo 3'790 2'865 3I]'56
AFDC.C....O...C.................. 3’987 3’561 3’468
Worker's Compensation....ccccee.e. 2,329 2,478 2,382
Private pensions......ccccecceeeee 8,499 7,951 7,618
Federal pensions.....cccceececces 1,937 1,555 1,609
Military pensions......ccccceeeee. 1,297 1,493 1,337
Interest incomeooooooooooooooo-oo 123'135 99’045 99I005
Dividends.......‘................ 26'807 19’858 18’690
Rents and rOyaltieS3-...-........ 14’040 12,461 11I836
Estates and trusts....-......-... 521 1’384 1I239
1

CPS estimates may include a small number of persons receiving other

types of "unemployment" benefits but no State unemployment compen-
sation.

CPS estimates include G.I./VEAP beneficiaries who do not receive
cash veterans payments. The SIPP figure excludes this group.

The SIPP estimates excludes persons receiving royalties but not rental
income.

Source: Coder (1986b)
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Table 5. Comparison of Cross-Sectionally Derived Quarterly Estimates with
Fourth Quarter 1983 Estimates Derived from the Longitudinal

Research File

(Recipients in thousands. Monthly averages)

SIPP SIPP
Cross-sectional estimates Q4-83
estimates
Selected income sources based on
. longitu-
Q4-83 QI-84 Q2-84 Q3-84 |dinal file
Recipjents
Social Security 31,854 32,370 32,432 32,376 31,924
Federal SSI 3,216 3,362 3,492 3,549 3,346
State Unemployment Compensation 2,878 2,982 2,212 1,927 3,013
Veterans' Payments 3,568 3,546 3,503 3,435 3,527
AFDC 2,894 3,129 3,171 2,973 3,065
Food Stamps 6,746 6,917 6,775 6,416 6,916
Median Amount
Social Security $385 $398 $402 $402 $385
Federal SSI 209 211 208 206 214
State Unemployment Compensation 400 396 379 361 364
Veteran's Payments 131 126 124 125 120
AFDC 285 289 293 287 285
Food Stamps 99 101 99 96 99
Mea u
Social Security $395 $405 $409 $411 $396
Federal SSI 216 221 218 218 217
State Unemployment chpensatlon 414 405 406 395 410
Veterans' Payments 235 229 226 232 236
AFDC 314 316 318 319 319
Food Stamps 111 113 113 111 111

Source: Coder (1986b)
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Table 6. Comparison of Mean Annual Income Amounts from the March
CPS and SIPP 1983-1984 Longitudinal Research File

March CPS
Income Source SIPP
1983~-1984 1984 1983

Social Security $ 4,512 $ 4,583 |$ 4,358
Railroad Retirement - 6,448 6,190 6,098
Federal SSI 2,248 2,366 2,221
AFDC 2,980 3,072 3,034
Federal Pensions 10,115 11,032 11,013
Military Pensions 11,586 10,267 10,538
Dividends 1,427 1,543 1,459
Estates and Trusts 9,709 5,660 5,379
Food Stamps 954 1,070 1,042

Note: This limited list of.income types includes only those for
which directly comparable mean income could be derived given
the data available at the time of preparation.

Source: Coder(1986b)
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Table 7. Rates of Change in the Number of Program Participants from
SIPP and Independent Sources

te
SIPP Other Difference
Comparisonx* Characteristic (84-83)/83 Source*
(84-83)/83
1 Social Security .029 .010(A) .019
2 SSI .096 .028(A) .068
3 AFDC -.018 -.013(A) -.005
4 Food Stamps -.050 -.047 (A) -.003
5 Average house- -.066 .081(C) -.015
hold income
6 Average monthly -.036 .033(C) -.069%*
earnings of
married, spouse
. present, male
working fulltime

*"A" stands for the administrative record and

**Stands for significant difference.

Source: Kim, J. (1985)

n"cn stands for CPS.
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of SIPP Estimates Between 1983 and 1984 3rd

Table 8. Differences
Quarters
NUMBER OF HOUSEHOLDS (3)

' (1) (2) Difference
Characteristics 1983 1984 (2) = (1)
Interest generating 57,170,000 56,249,000 -921,000%*
Assets (30,278) **_ (372,632)

Cash Dividends 11,317,000 10,506,000 -811,000%*
(258, 430) (250,301)

Rental Income 6,457,000 5,981,000 -476,000%
(201,253) (194,254)

Income from Mortgage 2,185,000 2,213,000 28,000
{(120,079) (194,254)

Other Type of 2,319,000 2,019,000 -300,000%*

Financial Asset (123,610) (115,538)

** The number in the parentheses is the standard deviation of the

number just above

it‘

* Indicates that the calculated test statistic is significant at
the S5-percent significance level.

Source: Kim, J.

(1985)
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Table 9. SIPP Asset and Liability Estimates Compared to Federal
Reserve Board Balance Sheet Data for the Household
Sector: 1984

(Number in billions except for median networth)

Ratio of SIPP to FRB

I |

Category | FRB balance sheet SIPP balance sheet |
| |

| l

A. Equity in owner-occupied housing | $ 2,174.2 $2,823.6 1.30 |
Gross value ] 3,482.7 3,958.2 : 1.14 |
Debt | 1,308.5 1,134.6 0.87 |

. | I

B. Equity in motor vehicles | 287.0 410.5 1.43 |
Gross value | 459.6 558.8 1.22 |
Debt | 172.6 148.3 0.86 |

| |

C. Equity in noncorporate business | 2,229.7 1,680.2 ‘ 0.75 |
| |

D. Financial assets | 3,812.0 2,826.1 0.74 ]
1. Interest-earning assets’ | 3,195.2 1,635.7 0.51 |

2. Corporate equities? | 1,456.7 1,062.7 0.73 |

3. Other financial assets | 160.4 127.8 0.80 |

4. Less: Financial assets held by nonprofit | |
sector or in personal trusts | (840.0) X X l

| |

E. Installment and other consumer debt® | 379.9 261.5 0.64 |
| |

F. Net Worth (A+B+C+D-E) | 8,122.9 7,498.8 0.92 |
| I

G. Median Networth | 30,550.0 32,670.0 1.07 |
| I

NA Separate estimates not available.
X Not Applicable. » )
1 Includes passbook savings accounts, money market deposit accounts, certificates of deposit, checking accounts, money

market funds, U.S. Government securities, municipal or corporate bonds, saving bonds, IRA and KEOGH accounts, and other
interest-earning assets. '

2 Includes equities in stocks, mutual fund shares, and incorporated self-employed businesses or professions.
3 Includes mortgages held by sellers and other financial assets not otherwise specified.
4 Excludes debt for automobile and mobile homes.

Source: U.S. Bureau of the Census, Current Population Reports, Series P-70, No. 7, 1986
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Table 10. Median Wage and Salary Income in 1984 From the WAVE 6
Topical Module

(Based on unweighted observations)

‘ Record usage and respondent type Total Men Women
Used W-
Total. ® @ ® 00 0 00 . ® © © © 0 © 00 00 00 00 0000 00 000 15'222 . 20'990 10'825
Self. ® o 0o 00 0‘; ® ® © 0 0 00 0000 00 00 0 0 0000 00 000 14'422 17'967 11'255
Proxy. ® ® 00 90 00 0 000 0000000000 00000 . ® o o 0 17'897 21'031 7'107

Di ot u :W- o

Totalooo ®© © 0000000000000 000 000000000000 11'515 151963 8l542
Selfo ® © 060 00000000000 0000000000000 00000 11’168 160009 8'897
PrOXYQQ ©® 9 000 00000000000 0000000000000 12'273 15'896 6'632

Source: Coder, J. (19874d)
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Table 11. Time-in-Sample by Rotation Covering a Reference Month for
SIPP 1984 Panel

Rotation Group

Reference 1 2 3 4
Month

November "83 2 2 1 1
December "83 2 2 2 1
January "84 2 2 2 2
February "84 3 2 2 2
March "84 3 3 2 2
April "84 3 3 3 2
May "84 3 3 3 3
June "g4 4 3 3 3

Note: The numbers in the table indicate the Time-in-Sample. For example
2 means the second time interviewed.




47

Table 12. Month-to-Month Changes in Recipiency and Amounts of
Food Stamps for Fully-Interviewed Persons Age 15 YearS‘and

Older
TYPE OF CHANGE  -eeee L ceemecne «~MONTH-TO MONTH CHANGES----==-=c-ccccacaccccaccnne-
1ST 28D 3RD  4TH STH  6TH 7TH  8TH  9TH 10TH ~ 11TH
10 10 10 T0 10 T0 10 10 10 10 10

20 3RD 4TH STH 6TH  7TH  8TH ~ OTH.  10TH  1TH  12TH

TOTAL WITH INCOME IN AT LEAST ONE MONTH.. 1927 1927 1927 1927 1927 1927 1927 1927 1927 1927 1927

RECEIVED INCOME IN BOTH MONTHS.......ccceo.. 1287 1306 1325 1211 1334 1341 1351 1224 1327 1326 1329
I AMOUNT DECREASED BY 75.0 TO 99.0 PERCENT.. 4 3 7 12 0 3 6 6 2 4 4
AMOUNT DECREASED BY 50.0 TO 74.9 PERCENT.. 6 7 10 3 5 9 10 36 1 7 12
AMOUNT DECREASED BY 25.0 TO 49.9 PERCENT.. 12 24 17 56 10 21 22 68 12 13 10

l AMOUNT DECREASED BY 10.0 TO 24.9 PERCENT.. 12 22 22 89 15 22 2% 123 16 20 21
AMOUNT DECREASED BY 5.0 TO 9.9 PERCENT.... 12 9 1% 58 5 7 13 69 8 7 16
AMOUNT DECREASED BY LESS THAN 5.0 PERCENT. k9 9 9 103 9 13 18 90 2 6 [-)

l AMOUNT DID NOT CHANGE......ceesecacneanaee 1166 1131 1108 444 1261 1194 1176 505 1262 = 1207 1190
AMOUNT INCREASED BY LESS THAN 5.0 PERCENT. 0 34 38 149 7 18 '16 84 4 1" 7
AMOUNT INCREASED BY 5.0 TO 9.0 PERCENT.... é 16 3 64 7 " 8 34 2 7 10

I AMOUNT INCREASED BY 10.0 TO 24.9 PERCENT.. 17 1 28 76 9 7 20 63 5 19 14
AMOUNT INCREASED BY 25.0 TO 49.9 PERCENT.. 6 12 16 49 1" 16 16 46 6 10 13

- AMOUNT INCREASED BY 50.0 TO 74.9 PERCENT.. 1 9 [ 31 5 8 8 35 1 é Q9
AMOUNT INCREASED BY 75.0 TO 99.9 PERCENT.. 5 6 5 10 3 2 5 20 8 3 1

' AMOUNT INCREASED BY 100.0 PERCENT OR MORE. 13 13 22 47 7 10 9 45 6 6 16
FROM POSITIVE AMOUNT TO LOSS.....ceeeeenn. o o0 (] 0 0 0 (] (] 0 0 0

' FROM LOSS TO POSITIVE AMOUNT.............. 0 0 0 0 0 0 0 0 0 0 0
LOSS BOTH MONTHS . .ceuveerrecenaconseannnnes 0 0 0 (] 0 0 0 (] (] 0 0
ROM RECEIVING TO NOT RECEIVING INCOME....... 4 48 3 177 5 42 45 180 36 39 33
ROM NOT RECEIVING TO RECEIVING INCOME....... 67 62 63 148 49 55 53 139 38 36 45

DID NOT RECEIVE INCOME BOTH MONTHS......c.... 529 = 511 496 391 519 489 478 384 526 526 520

ource: Coder (1986a)

|
Z
|
|
1
]
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Table 13. Start-up and Exit Rates (Percentages) for Food Stamp
Participation

SIPP 84 Panel-Reference Month i to i+1 Across All Four Rotations

1to2 2to3 3toé 4 to5S Avg.

Start-up Rate 4.9 4.7 4.5 10.9 6.2
Standard Error! .8 .8 4 . 1.1 0.5
Exit Rate 3.3 3.5 3.1 12.8 5.7
Standard Error? .7 .7 .6 1.2 5

Urban Institute data-Calendar Month i to i+1 in 1983

6to?7 7to8 8to9 9 to 10 10 to 11 11 to 12 Avg

Start-up Rate 6.7 6.9 6.1 6.2 6.7 5.0 6.3
Standard Error! .6 .6 .5 5 .6 5 .3
Exit Rate 7.3 5.8 6.7 7.0 6.1 5.1 6.3
Standard Et't'or2 .6 .5 . .6 .6 : .5 5 .3

1 For individual pairs of months, a design effect of 1.8 is assumed. For the average, a design effect of 2.6 is assumed to

reflect the correlation between the individual pairs reduced by being in the same set of PSUs. The monthly sample sizes
were around 1350. For the average, the sample size is quadrupled.

2 For individual pairs of months, a design effect of 1.3 is assumed. For the average, a design effect of 2.0 is assumed. The
monthly sample sizes were around 2600. For the average, the sample size is to be sextupled.

Source: Judkins (1986)
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Table. 14 Start-up and Exit Rates (Percentages) for AFDC Participation

SIPP 84 Panel-Reference Month i to i+1 Across All Four Rotations

. 1-5 5-9 1-9
1-2 23 34 45 56 67 78 8-9 Avg.  Avg. Avg.

Start-Up Rate 2.9 2.7 23 9.6 29 2.1 1.6 102 4.4 4.2 4.3
Standard Error! .9 .9 8 1.6 .9 .8 .7 1.6 1.3 1.3 1.5

Exit Rate 1.4 1.9 1.5 81 1.0 1.4 2.1 9.9 3.2 3.6 3.4

standard Error! .6 .7 7 1S .5 .6 .8 1.6 1.2 1.2 1.4

AFDC Quarterly Averages

Quarter 3 Quarter 4 Quarter 1 Quarter 2 July-Dec.83 Oct.-June(83-84) July-June(83-84)

1983 1983 1984 1984 Avg. Avg. Avg.
Start-Up Rate 4.9 4.8 4.5 4.1 4.8 4.5 4.6
Exit Rate 4.7 4.6 4.2 4.8 4.7 4.5 4.6

1. The design effect is assumed to be 1.8 for individual pairs of months, 2.6 for half year averages, and 3.4 for the
12 month averages.

Sources: Coder (1986a), U.S. Department of Health and Human Services (1983, 1984)




Table 15. Start-Up Rates for SSI Participation (Percentages)

SIPP 84 Panel-Reference Month i to i+1 Across All Four Rotations

1-2 2-3 34 45 56 67 78 89 1-5
Avg.

Start-Up Rate 1.4 1.2 9 55 1.4 1.6 1.3 6.8 2.3

Standard Error .8 7 b 1.4 7 .8 7 1.5 S5

SS1 Calendar Month i to i+1

6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 7-122
Avg.
Start-Up Rate 8 .6 1.1 1.0 .9 .9 .9 1.0 1.0 1.4 1.1 .9

the design effect is assumed to be 2.6.

znonths 7-12 correspond to July through December of 1983 and months 13-17 correspond to January through May of 1984.

Sources: Coder (1986a), U.S. Department of Health and Human Services (1984, 1985)
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Avg.

2.8
5

10-172

Avg.

1.0

7-172
Avg.

1.0
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Table 16. Responses for Interviews Two Through Five as a Percentage
of Initially Responding Persons for 1984 SIPP Panel,
NMCUES1, and PSID. ,

% of Response

INTERVIEW NMCUES SIPP PSID

(Base) (16902) . (25138) (18387)2

Second 99.5 94.4 86.6
Third 97.9 89.7 83.5
Fourth 97.1 85.9 81.5
Fifth 96.5 83.2 79.3

Percentages for NMCUES include ineligible individuals, and are

1979b persons are described in most recent releases og the PSID
data. An adjustment to this number was made to make it more
compatible with the SIPP.

Sources: Cox, B. and S. Cohen (1985); Short, K. and E. McArthur
(1986) ; Becketti, S., W. Gould, L. Lillard, and F. Welch,
(1983)

l based on all persons in initially responding, reporting units.




Table 17. Overall Item Response Rate for CPS and SIPP 1985

Calendar Year Estimatesl

52

Income SIPP CPS
Types
Wage or Salary 76.1% 78.8%
Self-Employment Income 68.9 73.7%
Federal Supplemental Security

Income 75.5% 78.8%
Social Security Income 72.7% 76.2%
Aid to Families with

Dependent Children 77.1% 80.8%
Unemployment Compensation 72.6% 76.8%
Company or Union Pensions 70.8% 74.6%
Food Stamp Allotment 77.1% 83.9%
Veterans Compensation or

Pensions 72.4% 76.7%

1 calendar Year item response rates are for estimates based on

monthly averages.

Source: Maher, S. (1987a)
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Table 18. Between Wave Transitions for Food Stamps
Sex x Interview Status
Interview Response |Response Nonresponse |Nonresponse
Sex State Response |Nonresponse |Response Nonresponse
Male |[Self/Self 54.5 9.4 6.0 30.1
(456) (79) (50) (252)
Self/Proxy 45.7 12.5 8.6 33.2
(106) (29) (20) (77)
Proxy/Self 38.2 16.1 8.0 37.7
(76) (32) (16) (75)
Proxy/Proxy 37.7 12.4 5.7 44.2
(171) (56) (26) (200)
Female|Self/Self 65.5 6.8 5.2 22.6
(2326) (240) (184) (802)
Self/Proxy 53.9 9.1 8.5 28.4
(125) (21) (20) (56)
Proxy/Self 43.1 9.2 9.2 38.4
(103) (22) (22) (92)
Proxy/Proxy 55.4 11.4 6.6 26.5
(92) (19) (11) (44)
First entry in each cell is percent of total responses in row.
Second entry is number of responses in cell.
Table 19. Within Waves Transitions for Food Stamps
Sex x Interview State
Interview Response |Response Nonresponse | Nonresponse
Sex State Response |Nonresponse |Response Nonresponse
Male Self/Self 57.3 1.5 2.5 38.7
(1782) (47) (77) (1202)
Proxy/Proxy 45.7 2.2 2.7 49.3
(939) (46) (56) (1014)
Female| Self/Self 68.1 1.7 2.1 28.0
(7750) (198) (236) (3189)
- Proxy/Proxy 59.8 1.7 1.3 37.3
(714) (20) (15) (445)

First entry in each cel

Second entry is number of response in cell.

L1 is percent of total responses in row.
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Table 20. Between Waves Transitions for Food Stamps‘
Race x Sex
Response |Response Nonresponse |Nonresponse
Race State Response |Nonresponse |Response Nonresponse
white male 44.3 11.8 6.1. 37.9
(547) (146) (75) (468)
female 59.7 2.2 2.7 49.3
(1560) (205) (163) (684)
nonwhite| male 54.0 10.3 7.6 28.0
(262) (50) (37) (136)
female 68.9 6.2 4.7 20.3
(1086) (97) (74) (320)
First entry in each cell is percent of total responses in row.
Second entry is number of responses in cell.
Table 21. Within Waves Transitions for Food Stamps \
Race x Sex
. Response |Response Nonresponse |Nonresponse
Race State Response |Nonresponse |Response Nonresponse
white male 49.3 2.0 3.1 45.6
(1830) (73) (116) (1695)
female 64.2 2.0 2.2 31.6
(5031) (154) (172) (2479)
nonwhite male 61.2 1.4 1.6 35.8
(891) (20) (23) (521)
female 72.6 1.4 1.7 24.4
(3433) (64) (79) (1155)

First entry in each cell is percent of total responses in row.
Second entry is number of responses in cell.




55
Table 22. Distributions of Transitions and Non-Transitions
Between Waves
Imputes Involved Imputes Not Involved
Non- Non-

Source Irans Irans Irans ans
Social .039 .961 .027 1 .973 .
Security (88) (2191) (499) (17785)
Veterans .045 .955 .035 .965
Compensation . (11) (235) (67) (1854)
AFDC «347 .653 .113 .887

(43) (81) (257) (2014)
Food .312 .688 .135 .865
Stamps (74) (163) (773) (4940)
Child .22 .78 .131 .869
Support (24) (85) (296) (1966)
Private .103 .897 .049 .951
Pension (76) (663) (218) (4261)
Supplemental .156 .844 .057 .943
Security Income (23) (124) (128) (2113)
Unemployment .459 .541 .192 .808
Compensation (174) (205) (1119) (4720)

Trans = Transitions
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Table 23. Distributions of Transitions and Non-Transitions
Within waves
Imputés Involvéd Imputes Not Involved
Non- Non-

Source Irans Trans Irans Irans
Social .0003 .9997 .008 .992
Security : (3). (8594) (590) : (75660)
Veterans 0 1.0 .004 - .996
Compensation (0) (711) (34) (8009)
AFDC .003 .997 .030 .970

(1) (301) (286) (9138)
Food .007 .993 ° .043 .957
Stamps (4) (596) (997) (22214)
Child 0 1.0 .052 .948
Support (0) (335) (480) (8776)
Private 0 1.0 .01 .99
Pension : (0) . (2130) (182) (18694)
Supplemental 0 1.0 .014 .986
Security Income (0) (326) (125) (9121)
Unemployment .232 .768 .108 .892
Compensation (212) (701) (2616) (21656)

Trans = Transitions
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Table 24. SIPP Transition Correlations
I WM MsS MSP  PPEARN FFINC FFPOV ESR  CAIDCO AFDC FOODST WELFAR FDSTA

marital 1 1.000 0.755 0.028 0.071 0.222 0.043 0.076 0.094 0.079 0.019 0.004
status 2 1.000 0.825 0.027 0.144 0.379 0.083 0.291 0.332 0.240 0.039 0.014
MS 3 1.000 0.891 0.023 0.139 0.350 0.086 0.310 0.330 0.205 0.009 0.028

4 1.000 0.843 0.025 0.145 0.365 0.088 0.338 0.367 0.261 0.063 0.035 .
married 1 0.755 1.000 0.028 0.074 0.217 0.036 0.052 0.063 0.062 0.025 0.009
spouse 2 0.825 1.000 0.022 0.132 0.282 0.055 0.138 0.148 0.118 0.011 -0.002
present 3 0.891 1.000 0.025 0.129 0.270 0.067 0.187 0.199 0.128 0.011 0.032
MSP 4 0.843 1.000 0.018 0.142 0.294 0.066 0.225 0.253 0.181 0.065 0.043
person 1 0.028 0.028 1.000 0.291 0.032 0.414 0.005 0.010 0.007 0.006 0.017
l earnings 2 0.027 0.022 1.000 0.323 0.032 0.532 0.025 0.022 0.030 0.018 0.036
PPEARN 3 0.023 0.025 1.000 0.321 0.027 0.523 0.014 0.014 0.033 0.011 0.050
4 0.025 0.018 1.000 0.318 0.041 0.510 0.033 0.027 0.024 0.018 0.024
l family 1 0.071 0.074 0.291 1.000 0.141 0.127 0.085 0.091 0.095 0.052 0.026
incoms 2 0.144 0.132 0.323 1.000 0.175 0.152 0.121 0.127 0.119 0.055 0.047
PPINC 3 0.139 0.129 0.321 1.000 0.167 0.163 0.084 0.120 0.089 0.042 0.039
4 0.145 0.142 0.318 1.000 0.175 0.152 0.108 0.141 0.095 0.063 0.033
I family 1 0.222 0.217 0.032 0.141 1.000 0.115 0.323 0.406 0.299 0.024 0.020
need 2 0.379 0,282 0.032 0.175 1.000 0.082 0.301 0.334 0.248 0.029 0.006
std. 3 0.350 0.270 0.027 0.167 1.000 0.082 0.303 0.313 0.190 -0.002 0.012
' FFPOV 4 0.365 0.294 0.041 0.175 1.000 0.099 0.310 0.323 0.230 0.016 0.003
job 1 0.043 0.036 0.414 0.127 0.115 1.000 0.080 0.096 0.093 0.045 0.050
status 2 0.083 0.055 0.532 0.157 0:082 1.000 0.090 0.100 0.081 0.026 0.043
recode 3 0.086 0.067 0.523 0.163 0.082 1.000 0.089 0.091 0.077 0.016 0.054
ESR 4 0.088 0.066 0.510 0.152 0.099 1.000 0.102 0.107 0.079 0.031 0.036
medicaid 1 0.076 0.052 0.005 0.085 0.323 0.080 1.000 0.565 0.366 0.212 0.068
coverage 2 0.291 0.138 0.025 0.121 0.301 0.090 1.000 0.743 0.354 0.269 0.039
CAIDCO 3 0.310 0.187 0.014 0.084 0.303 0.089 1.000 0.590 0.279 0.186 0.037
4 0.338 0.225 0.033 0.108 0.310 0.106 1.000 0.601 0.367 0.248 0.071
AFDC 1 0.094 0.063 0.010 0.091 0.406 0.096 0.565 1.000 0.408 0.214 0.053
coverage 2 0.332 0.148 0.022 0.127 0.334 0.100 0.743 1.000 0.411 0.291 0.079
AFDC 3 0.330 0.199 0.014 0.120 0.313 0.091 0.590 1.000 0.323 0.319 0.071
4 0.367 0.252 0.027 0.141 0.323 0.107 0.601 1.000 0.424 0.321 0.091
foodstamp 1 0.079 0.062 0.007 0.095 0.299 0.093 0.366 0.408 1.000 0.080 0.365
coverage 2 0.240 0.118 0.030 0.119 0.248 0.081 0.355 0.411 1.000 0.103 0.419
FOODST 3 0.205 0.128 0.033 0.089 0.190 0.077 0.279 0.323 1.000 0.071 0.458
: 4 0.261 0.181 0.024 0.095 0.230 0.079 0.367 0.424 1.000 0.093 0.372
’ welfare 1 0.019 0.025 0.006 0.052 0.024 0.045 0.212 0.214 0.080 1.000 0.159
income 2 0.039 0.011 0.018 0.055 0.029 0.026 0.269 0.291 0.103 1.000 0.182
WELFAR 3 0.009 0.011 0.011 0.042 -0.002 0.016 0.186 0.319 0.071 1.000 0.163
4 0.063 0.065 0.018 0.063 0.016 0.031 0.248 0.321 0.093 1.000 0.148
foodstamp 1 0.004 0.009 0.017 0.026 0.020 0.050 0.068 0.053 0.365 0.159 1.000
allotment 2 0.014 -0.002 0.036 0.046 0.006 0.043 0.039 0.079 0.419 0.182. 1.000
PDSTA 3 0.028 0.032 0.050 0.039 0.012 0.054 0.037 0.071 0.458 0.163 1.000
4 0.035 0.043 0.024 0.033 0.003 0.036 0.071 0.091 0.372 0.148 1.000

Months 5-32, Full Panel Research File: Observations fully interviewed

Source: Young (1989)
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1. Introduction

The Survey of Income and Program Participation (SIPP) is an on-going nationally
representative household survey program of the U.S. Bureau of the Census. It
provides comprehensive information on the economic resources of the American
people and on how public transfer and tax programs affect their financial
circumstances. The data from the SIPP provide government policymakers with

an information base for studying government tax and transfer programs, for
estimating future program costs and coverage, and for assessing the effects of
proposed policy changes. The SIPP is designed to improve the measurement of
information related to the economic situation of households and persons in the
United States, and is the culmination of a large-scale development program,
the Income Survey Development Program (ISDP), which examined concepts, proce-
dures, questionnaires, and recall periods (Ycas and Lininger, 1981).

The need for a survey 1ike SIPP arose because of the limitations of the March
Income Supplement of the Current Population Survey (CPS), the principal source.
of information on the distribution of household and personal income in the
United States. These limitations are inherent in the survey design, survey
instrument, and survey procedures and can not be easily modified. As a con-
sequence the Income Survey Development Program was established .in 1975 by the
U.S. Department of Health and Human Services to develop methods to overcome
the principal shortcomings of the CPS--1) the underreporting of property income
and other irregular sources of income; 2) the underreporting and misclassi-
fication of participation in major income security programs and other types

of information that people generally find difficult to report accurately

(for example, monthly detail on income earned during the year); and 3) thg

lack of information necessary to analyze program participation and eligibility.
Several features distinguish the field tests of the ISDP from other data col-
lections, particularly the CPS. They include: 1) interviews were obtained

at regular intervals within a year; 2) most types of income were reported on 2
monthly basis; 3) income was reported on an individual basis; 4) individuals
were followed over the survey period to obtain data on changes in income and
family composition; and 5) information was collected on special topics such as
disability, child care, fertility, net worth, and taxes paid to provide insight
into the context of program benefits, program dependency, and overall economic
well-being. Because the ISDP was the predecessor to SIPP, many characteristics

of the ISDP can be seen in the SIPP, including the survey design, content, and
questionnaire format.

This paper provides basic background information on the survey design and con-
tent as a prelude to its more specific goal of reviewing specific methodo-
Togical, survey design, and statistical issues of concern to the program,
including (1) questionnaire design; (2) data collection, including respondent
rules, data collection mode, length of reference period, and rules for following
movers; (3) concepts, design, and estimation; and (4) response error.

2. What {s the SIPP?

The SIPP is a continuous household survey program of the U.S. Bureau of the
Census with interviews of sample members conducted every 4 months for 32 months.
Since a new sample is introduced each year, it may be thought of as a rotating




panel survey. Its principal features, about which more will be said below,
are

a. most income is reported on a monthly basis; ,

b. individuals are followed for changes in income and household
composition;

Cc. income is reported on an individual basis;

d. information on special topics is linked to the income data.

The purpose of the SIPP is to provide data to understand more completely the
economic well=being of the Nation through (a) better measurement of income and
program participation and (b) an expansion in what is meant by economic well-
being--assets, lfabilities, employer-provided benefits, and demographic and
historical data. o

2.1 Design Features

The primary goals in designing SIPP were to improve reporting of income and )
other program-related data and to do it in a way that would allow the analysis
of changes over time at a microlevel. The design also had to accommodate the
collection of a large quantity of information in a flexible manner that allowed
some information to be collected more frequently than other information. These
goals were met principally by using a survey design in which the same people
are interviewed more than once. Persons at households selected for a sample
panel are interviewed about their income and other topics once every 4 months
for approximately 2 1/2 {ears. Sample persons are interviewed at new addresses
if they move, and any other persons that they move in with, or vice versa, are
also interviewed. In this way, a highly detailed record is built up over time
for each person and household in a sample panel. This design minimizes the
need for sample persons to recall most of the information for longer than a

few months and reduces the number of questions asked in one interview.

To further enhance the estimates of change, particularly year-to-year change,
a new sample panel is introduced every year instead of at the conclusion of a
panel. Consequently, two or sometimes three panels are in the field concur-

rently, as is illustrated in figure 1. This overlapping panel design allows
cross-sectional estimates to be produced from a larger, combined sample that

is about double in size when two panels overlap.

The first SIPP panel, designated as the 1984 Panel but implemented in October
1983, started with approximately 20,000 interviewed households. The second
panel, f.e., the 1985 Panel, began in February 1985 with arour 14,000 inter-
viewed households. Because of budget constraints, new panels ibout 12,000
interviewed households are now f::lded every February. '

The reference period for the primary survey items is the 4 month re 9
the interview; for example, fn February, the reference period is - pr n
October through January. When the household is interviewsd again Jur. h
reference period is S=uruary through May. To create manageable in -view

and processing work icads each month instead of one large work loa :ery

4 months, the sample households within a given panel are divided .o fo
subsamples of nearly equal size. These subsamples are called rot on ¢ ©S,
and one rotation group or one-fourth of the sample is interviewea :ach mon:ih.
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Thus, it takes 4 consecutive months to interview the entire sample. This
4-month period of interviewing is called a wave. The following is an illus-
tration of the relationship between waves, rotation groups, interview months,
and reference periods in the 1987 Panel (Note minor but important differences
in these relationships exist in the 1984, 1985 and 1986 Panels). The basic
relationships are the same in subsequent panels. Looking at Wave 1 in figure
2, persons interviewed in Febrv:-y report data “»r the period October through
January; in March another rota 1 group report for November through February,
and so forth for each of the fou. rotation groups. Notice that each rotation
group within a wave uses a different reference period, namely, the 4 months
preceding the interview month. As a result, data are available for 7 months

at the conclusion of Wave 1 interviewing although each month is not represented
by the full sampTe. For example, the October and April data will only be
available for one rotation group (rotation groups 2 and 1, respectively); the
November and March data for two rotation groups (rotation groups 2 and 3, and

4 and 1, respectively); and the December and February data for three rotation
groups. Only the January data will be represented by the full sample (rotation
groups 1-4). In Wave 2, the persons originally interviewed in February are
interviewed again in June for information on the months of February through
May. In July, the March respondents are asked to report data for March through
June, and so on. After two interviews with the same rotation group, eight
consecutive months of data are available. Then, if data collected in Wave 1
are used together with Wave 2 data, estimates for February through April can -
be produced using all four rotation groups. Thus, to produce calendar quarter
estimates for the full sample, it is necessary to work with more than one wave
of data. In the same way, data corresponding to a calendar year can only be
obtained by matching data from four consecutive waves of interviewing; e.g.,
data collected in interviews conducted from February 1987 (part of Wave 1)
through April 1988 (part of Wave 4) can be merged to produce monthly data
covering calendar year 1987,

2.2 Survey Content

Each interview is planned to take about 30 minutes of a respondent's time and
includes content that is divided into three main groups of questions. The
substance of two of these groups should be essentially the same for each wave
and for each panel. The third group of questions covers topics that will
‘change in each wave of a panel. This will allow for the inc sion of some new
content in each panel, although many of the topics will be r..eated across all
the panels. Each rotation group in a wave is administered the same set of
questions although the reference period is different as explained above.

The first group of questions are control card ftems. The control card is a
separate document from the questionnaire and serves several important funct 1s.
The control card 1s used to 1ist every person residing at an address and to
record basic social and demographic characteristics (age, race, sex, and so
forth) for each person at the time of the initial interview. The card is
reused at subsequent interviews to record changes in characteristics such as
age, education attainment, and marital status; znd to record the dates when
persons enter or leave the household. Finally, during each interview, infor-
mation on each source of income received and the name of each job or business
is transcribed to the card so that this information can be used in the updatinj
process at the next interview.




Figure 2. Relationship Between SIPP Interview Months and Reference Periods: 1987 Panel

Rota- Inter- Reference Periods
Wave tion view Ist 2nd 3rd 4th
Group Month Qtr Data Qtr Data Qtr Data Qtr Data
2 FEB  OCT NOV DEC | JAN
| - 3 MAR NOV DEC | JAN FEB
4 APR DEC | JAN FEB MAR
1 MAY __| JAN FEB MAR|APR
7 JUN FEB MAR|APR MAY
2 K JuL MAR|APR MAY JUN
4 AUG APR MAY JUN|JUL
1 SEP MAY JUNJJUL AUG
2 ocT JUN|JUL AUG SEP
3 3 NOV JUL AUG SEP|OCT
4 DEC AUG SEP|OCT NOV
1 JAN SEP|OCT NOV DEC
2 FEB OCT NOV DEC |JAN
4 3 MAR NOV DEC|JAN FEB
4 APR DEC|JAN FEB MAR
1 MAY JAN FEB MAR APR
5
6 .
Continues in the pattern established above.
7
8




The second major group of questions form the core portion of the questionnaire,
which is divided into five sections. The core set of questions is asked at the
first interview and then updated in each subsequent interview. The first
section of the core collects the basic labor force participation data for the

4 reference months. In addition, this first section of the core col!ects muc
of the information on the receipt of income from various sources during the
4-month reference period. This includes income from government sources suck

as Aid to Families with Dependent Children, Supplemental Security Income,
General Assistance, and Workmen's Compensation. Respondents are also asked
about Social Security and other retirement income. The receipt of miscella .us
sources of income such as alimony, child support, interest from savings, in.ome
for foster child care, and educational assistance is also identified. In
addition, questions on major sources of noncash benefits such as food stamps,

Medicaid, Hedicare,:and health insurance coverage are included in this section. .

The second section of the SIPP core questionnaire collects information associ-
ated with wage and salary earnings. This section includes information on
industry and occupation as well as hourly earnings for up to two jobs. Data
are collected for two jobs held either concurrently or sequentially during the
4-month reference period. '

The third section of the core collects data on self-employment earnings and

specific information about the kind of self-employment--whether it was incorpo-

;atgd, sole proprietorship, or partnership--and the profits and losses from the
usiness.

The fourth section is identified as the general amounts section. This section
of the questionnaire collects monthly amounts received from the income sources
fdentified in the first section. Space is provided for amounts from up to six
income sources.

The fifth and last section of the core questionnaire collects amounts of income
earned from asset holdings. Asset sources include savings accounts, bonds,
stocks, and rental property, as well as others. Information is collected for
the 4-month reference period on both individual and joint recipiency.

The third major question group consists of the various supplements or topical
modules that are included in waves following the initial interview. The admin-
istration of a module is possible in Waves 2 through 8 because less time is
required to update the core information after the first interview. The topical
modules cover areas that do not require examination every 4 months and may use
a different reference period than the core questions. The mc 'es provide a
broader context for analysis by obtaining information on a vi ty of - oics
not covered in the core portion of the questionnaire. The mc 2 data v be
analyzed independently or in conjunction with the control carc ems o: re
data. Frequently, a module is administered at the same time 1. ncurnr

panils so that the data may be combined to improve the reliabil of the
analyses.

There are two types of topical modules: fixed and variable. Th ixed tc cal
modules are designed to be conducted on a regular basis to au?nn the cor -

data. They are considered necessary to meet the survey's goals id objectives.
Although the topics are "fixed," the questions in these modules may be modified
from time-to-time to accommodate conceptual changes or to make improvements in




collecting these data. An éxample of a fixed topical module is the annual
“round-up” module on earnings and benefits. This module obtains wages and
salary data from W-2 forms (a wage and tax statement filed by each employer

for each employee) and estimates of annual self-employment for each appropriate
person in the fifth and eighth interviews in each panel. Another fixed module
administered at the same time obtains property income and tax-related infor-
mation; e.g., filing status and taxes paid, to allow the estimation of tax
incidence, disposable income, and the simulation of tax policy alternatives.

The variable topical modules are designed to satisfy the special programmatic
needs of other Federal agencies. Time is set aside for variable modules to
meet special content needs that develop as the survey continues. An example
of a variable topical module is the child care topical module administered in
the 1984 Panel. Variable topical modules may be repeated in subsequent waves
or panels as necessary. Figure 3 contains a l1ist of the fixed and variable
modules scheduled for the 1984-1987 Panels.

2.3 Operatiohal Procedurés

Data collection operations are managed through the Census Bureau's 12 permanent
regional offices. A .staff of interviewers assigned to SIPP conduct interviews

b{ personal visit each month. Self-response is required for each person 15 years
old and older who is present at the time of interview and is obtained in-about

65 percent of the cases each wave. A proxy respondent is asked to provide infor-
mation for those who are not available. Telephone interviewing occurs in about

5 percent of the cases to obtain missing information, to interview persons who
will not or cannot participate otherwise, or to interview persons who have moved
far outside the interviewing area. Most of the interviewing is completed during
the first 2 weeks of a month.

For cost reasons, personal visit interviews are only conducted at new addresses
that are within 100 miles of a SIPP sampling area; telephone interviews are
used otherwise. Persons who move into an institution, Armed Forces barracks,
or outside the United States are not interviewed at the new location. When a
sample person leaves an institution, interviewing resumes. (This procedure,
however, was not implemented until the spring of 1985.)

When an original sample person (theose interviewed in the first wave) moves in
with other people, all of the additional persons (age 15 or older) are inter-
viewed in subsequent waves. Additional persons (age 15 or older) who move in
with original sample persons are interviewed also. These additional persons
are considered part of the sample and are interviewed only while residing with
the original sample person(s). These provisions were adopted because most
types of analysis using SIPP data will focus on the household and family sit-
vation of individuals. (See papers by Kalton and Lepkowski (1985) and Jean
and McArthur (1984) for further discussion of following movers.)

3. Questionnaire Design

The preceding section briefly described SIPP design, content, and operational
features. It serves as background information to the discussion of research
issues in the SIPP, The first topic--questionnaire design has been and will
continue to be an important issue in the SIPP. Investigations have been con-
ducted concerning: a) format of the questionnaire; b) independent versus




Figure 3. SURVEY OF INCOME AND PROGRAM PARTICIPATION ; L
TOPICAL MODULE SCHEDYLE
1984/1985 Panels
INTERVIEW _ _ 1984 PANEL _ _ 1985 PANEL _
DATES Wave Fixed Topical Module Variable Topical Module | Wave Fixed Topical Module Variable Topical Module
Oct 83- 1 None None
Jan 84
Feb 84 2 None None
Apr 84 :
HeaTth and Disability
May 84 3 MWork History
Aug B84 Education History
— Pension Plan Coverage
Sept 64 4 Assets Characteristics of Job from which Retired
Dec 84 Liabilfties Retirement Plans and Expectations
Housing Costs and Conditions
Energy Usage
Jan 85 5 " Child Care Arrangements and Expenses
Apr 85 ° Welfare History
Child Support
Support for Non-Household
Members
Reasons for Not Working 1 None None
Reservation Wage '
Work Related Expenses
(Feb 1985-May 1985)
May 85 6 Aanv _come Training Questions (ETA) 2 None
Aug 85 > ' '
tmployee Benefits .
Educational Financing
and Enrolliment (June 1985-n. 'S) -
Sep 85 7 Assets Pension Plan Coverage 3  Assets
Dec 85 Liabilities Update Liabilities -
Jan 86 8 Marital History Household Relationships 4 Marital History House. aelaciouships
Apr 86 Fertility History Support for Non-Household Fertility History Support for Non-Household
Migration History Members Migration History Members
Work Related Expenses Work Related Expenses




Figure 3. SURVEY OF INCOME AND PROGRAM PARTICIPATION

TOPICAL MODULE SCHEDULE
1984/1985 Panels Continued

INTERVIEW 1984 PANEL ‘1985 PANEL
DATES Wave TFixed Yopical Module Variable Topical Module | Wave Fixed Topical Module Varlable Topical Module
May 86 9  Annual Income S Annual Income
Aug 86 Taxes Taxes
Individual Retirement Individual Retirement
Accounts Accounts
Educational Financing Educational Financing
And Enroliment And Enrolliment
Sept 86 6 Child Care Arrangements
Dec 86 H , Child Support Agreements
Support for Nonhousehold
Members
Job offers

Health Status and Util{i-
zation of Health Care
Services

Long-Term Care

Disability Status of

Children
Jan 87 ' 7 Assets Pension Plan Coverage
Apr 87 Liabilities Lump Sum Distributions

from Pension Plans
Characteristics of Job

from which Retired
Characteristics of Home

Financing Arrangements

May 87 8 Annual Income
Aug 87 Taxes
Individual Retirement
Accounts

Educational Financing
and Enrol Iment
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Figure 3. SURVEY OF INCOME AND PROGRAM PARTICIPATION

TOPICAL MODULE SCHEDULE
1987 Panel COntinued

2l

INTERVIEW ' 1987 PANEL

DATES Wave Fixed Topical Module Variable Topical Wodule
Feb 87 1 None
May 87
June 87 2 Fertility History )
Sept 87 Marital History

Migration History
Recipiency History
Employment History ) Personal History

Work Disability History
Education and Training History
Family Background

Household Relationships )
Oct 87 3 Child Care Arrangements/
Jan 88 Child Support Agreements
Support for Non-Household Members
Work-Related Expenses .
Shelter Costs/Energy Usage
Feb 88 4 Assets and Liabilities
May 88 Real Estate Property and
: Vehicles
June 88 5 Annual Income and
- Sept 88 Retirement Accounts
Taxes
School Enrolliment and
Financing




Figure 3. SURVEY OF INCOME AND PROGRAM PARTICIPATION
TOPICAL MODULE SCHEDULE
1987 Pangl Cont inued

INTERVIEW 1987 PANEL f
DATES Wave Fixed Topical Module Variable Topical Module
Oct 88 6 Work Schedule
Jan 89 Child Care Arrangements
Child Support Agreements
Support for Non-Household Members
Health Status and Utilization of
~ Health Care Services
Long-Term Care
Disability Status of Children
Feb 89 7 Assets and Liabilities
May 89 Real Estate Property and Vehicles
Work Disability
Assets Eligibility

Deductible expenses for shelter,
medical care, dependent care

June 89 8 Annual Income and Retirement
Sept 89 Accounts
Taxes

School Enrollment and Financing
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dependent updates of income sources; c) the use of a section of the question-
naire to obtain data missing from an earlier wave; d) the use of data in the
®annual round-up” to help develop calendar-year income estimates, and

e) approaches to the collection of employer-provided.benefits.

3.1 Questionnaire Format

The principal effort of the ISDP was directed to overcoming problems wh .
resulted in underreporting and misclassification of income in the CPS : <¢ch
Supplement. In an ISDP field test, two questionnai~e approaches were r/eloped.

For simplicity, one version may be referred to as the "short® form ar :Ghe
other as the 'loqg' form.

The short-form approach attempted to gather fncome data directly whi’: keeping
respondent burden at a moderately low level. For each household memoer, ques-
tions were asked directly about the receipt of certain income types. If income
were received, the amount received during the reference period was determined
before proceeding to the next source of income.

The general strategy of the long-form approach was to isolate events, exper=
iences, and other attributes associated with the receipt of specific types of
income. This form contained an extensive set of probes about the receipt of
{ncome and lengthy questions to ascertain income amounts. -Amounts associated

with specific income types were not obtained until all sources of income were
determined.

The hypothesis tested was that the long-form approach produces more complete

and accurate reporting of income; Olson (1980) provides a summary of the
analysis conducted on the two questionnaire formats. Several approaches to

the analysis were implemented and are discussed in Olson's summary: (1) staff
observation of training and-interviewing; (2) debriefing sessions of inter-
viewers and observers; (3) case-by-case reviews of completed questionnaires;

(4) analysis of survey and item response rates; and (5) data analyses focussing
on the quality of the data collected and questionnaire edit failures, especially
those associated with the inability of the interviewer to follow questionnaire
skip patterns. The form adopted for further research and ultimately the SIPP
was a variation of the long form. The long form was perceived by both inter-

viewers and respondents as less burdensome and also was shown to have higher
income-reporting rates.

Another experiment with questionnaire formats was also included in the ISDP;
this experiment contrasted a household-screening format with a person-based
approach which was based on a revised version of the questionnaire used in the
April 1978 CPS Income Supplement Test. The latter version was in: ended to
reduce burden by asking a single household respondent whether any. ‘e in the
household received a particular kind of income during the referenc period.

. Each affirmative response was followed by a question to identify ex:ctly which
household member(s) received that type of income. Complete recipieicy for all
household members was recorded before asking about amounts of income received
by specific individuals. This approach was expected to reduce inte iew time
without reducing data quality.

The approach above was contrasted with a person-based approach. Under this
approach, questions on all sources of income were asked of the first household
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member, then repeated for the second, and so on. A separate form was flllgd
out for each adult in a sample household, but extensive use was made of skip
instructions and check items to reduce the number of questions asked of any one
respondent.

Differences in the quality of the data obtained with the two questionnaire for- N
mats and differences in the interview times appeared slight. Large differences
were not observed between the two approaches in estimates gf income-recipiency
rates, and in the incidence of “"don't know" and “"refusals.” Interview time,
expected to be significantly less under the household questionnaire approach,

was about 5 minutes less per household and about 3 minutes less per person

than the person approach. Since the household-screening format did not offer

a significant improvement over the person-based approach, this person based

format, with modest improvements and refinements, was adopted for SIPP.

3.2 Independent versus Dependent Updates

Questionnaire design issues and discussions concerning data collection proced-
ures continue to be a part of the SIPP program. The general issue is whether
interviews conducted without the use of responses from previous interviews (the
so-called independent approach) produce better estimates than interviews con-
ducted using the previous interview responses to remind respondents of earlier
statuses (the so-called dependent-interview approach). In the SIPP a dependent
approach is used to update income receipt patterns at each interview.

Figure 4 exhibits the questions designed to update sources of income. In order
to conduct the interview, the interviewer must transcribe income sources reported
at the previous interview from the control card onto the questionnaire. The
approach has not been systematically evaluated, but it is apparent from several
analyses that the approach is not working as well as some had expected.

Data problems related to the correct timing of changes in income sources exist.
As will be discussed in section 6, there appear to be too many transitions in
receipt of income sources between the first month of the previous interview and
the last month of the current interview.

A similar dependent approach to data collection ifs also possible with the data
collected in the SIPP on personal net worth. These data are obtained at two
points in time, one year apart. Specifically, data on asset and liability
values, collected in Wave 4 of the 1984 Panel, were provided to one-half of the
respondents interviewed in the Wave 7 interview. To examine differences between
the dependent and independent approach, one-half the sample in Wave 7 was pro-
vided information collected on asset and 1fability values collected in Wave 4,
while the other half was not provided the previously reported information.

The rationale for this dependent or "feedback® approach was that respondents
would provide more accurate estimates of change if they were first reminded of
the amount they reported the previous year. If respondents know the amount of
the change in asset values and were reminded of their beginning balance, then
presumably their reporting of the current balance would be consistent with the
true amount of change over the period. Lamas and McNeil (1987) analyze these
data, but give no definite answer about the impact of the feedback approach
since benchmark data are not available. They do, however, say that the depend-
ent interview dfd not affect cross-sectional estimates and that the approach
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produced results consistent with expected differentials in net worth across
subgroups. They also looked at microlevel changes in .net worth using only
households with fully reported wealth data and found some evidence that the
dependent interview reduced the estimates of the change in net worth. More

analysis of this experiment will soon be available (Weidman, King, and
Williams, 1988).

The same questionnaire design issue, the dependent versus independent inter-
view, has also occurred in the repeated measurement of industry and occupation.
During the 1984 and 1985 SIPP Panels these data were collected independently
during each interview even though the individual had not changed employers.
This procedure acknowledges the fact that an employee's duties may change from
time-to-time and allows these changes to be recorded. Sufficient change in
duties can result in a change in the person's occupation classification from
interview to interview even though the employer has not changed.

The independent collection of industry and occupation data has, however, several
problems. Undue variation fn occupation classification can result when respond-
ent descriptions of duties vary slightly or when the interpretation of the
written description varies between the clerical staff members assigning the
classification codes. Research into this problem has provided some estimates
of the number of times occupation and industry classifications change from
interview to interview for persons with the same employer. Among individuals
who reported the same employer during the first 12 months of the 1984 SIPP
Panel, approximately 40 percent of these persons changed three-digit occupation
Codes between two consecutive interviews and 20 percent changed three-digit
industry codes. In addition, only about 50 percent of persons with the same
employer in all 12 months had the same occupation and only about 70 percent

QSgsghe same industry code in all three waves (Kalton, McMillen, and Kasprzyk,

As a result, a modification was made in the 1986 SIPP Panel to reduce changes
in occupation and industry codes resulting from random response error and
clerical interpretation, and to reduce interview time. The modification intro-
duces a “"screener” question that asks if activities or duties have changed
during the past 8 months. A negative response eliminates the detailed occupa-
tion and industry questions. The occupation and industry classifications are
then brought forward from the previous interview.

It is important to note that while this change was made for the 1986 SIPP Panel,
industry and occupation data from the 1985 SIPP Panel, collected during the
same time period, were still collected independently each wave, giving rise to
3 natural experiment embedded in the two panels. These data have not yet been

analyzed.

3.3 Missing Interview Questionnaire

In panel surveys respondents may miss one or more interviews. When this occurs
it is possible that collecting retrospective data for missed interviews may
alleviate the problem of nonrescponse. Other errors, however, such as recall
error may be introduced into the survey. In order to determine the feasibility
of obtaining retrospective information covering periods of missed interviews,

a new section was added to the questionnaire, a section called the "missing
wave." This section of the questionnaire was used to gather information at
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wave (i+1) for interviews missing in wave (i) conditioned on the fact that
data were available from wave (i=1). The missing wave section of the qu¢ ion-
naire did not contain all missing questions but rather a very reduced set ¥

questions concerning labor force status, receipt of jncome from assets, j =,
and program participation.

In principle, this appears to be a reasonable approach compared to imput n
when handling a specific type of missing data problem in a panel survey.

Huggins (1987a) evaluated the use of this sequence of questions and cor  Jed
that the small number of transitions observed for specific income type d not
Justify the respondent burden and cost of asking the additional questi , since
comparable methods, such as a direct substitution imputation, were ava .ble.

3.4 Annual Roundup

The SIPP obtains monthly data for a 4-month reference period from a variety of
income sources. The relatively short reference period and repeated interviews
every 4-months should result in better estimates of income received during a
calendar year. One topical module on the SIPP, however, concentrates-on direct
questions on annual amounts received (using the W-2 form obtained from the
employer)--the annual round-up/tax topical module. These questions have two
purposes: 1) to provide alternative estimates of annual calendar-year incomg
for a selected group of income sources, and 2) to provide information to guide-
imputation models for item nonresponse for individuals not reporting in one

or more interviews. The first issue which needs to be addressed is how estimates

obtained by summing monthly amounts collected fn the core data compare with
the direct question on annual earnings. Preliminary findings are reported in
a Census Bureau memorandum (U.S. Bureau of the Census, 1988a). One rather
dfscouraging result was that persons who had imputations in the monthly core
questions were also very likely to be nonrespondents on the annual sequence of

questions. Much more work on this topic is necessary before models of annual
earnings can be delivered. :

3.5 The Collection of Employer-Provided Benefits

In recent years interest in employer contributions to health fnsurance, retire-
ment, and life insurance plans have become an important focus of national
attention. Since one of the goals of the SIPP is to provide improved measures
of economic well-being, research was initiated on the collection procedures

and questionnaire design appropriate for obtaining data of this type. A small
study was conducted with the last rotation group of the last interview of the
1985 Panel (August 1987). The aim of the study was to determine “he feasibility
of obtaining the amount of the employer and employees contributi. : to health
insurance, pension, and life insurance plans. One-half of the sa le cases in
the last rotation group were used in this study. A short questior ‘re on
these topics was sent to the employers of individuals in the surve, 9on
authorization from the individual respondent. The two principal is: ; sur-
rounding this study are 1) would respondents sign a form authorizin¢ e Census
Bureau to contact their employers, and 2) would the emyicysss send t  infor-
mation to the Census Bureau with the approval of their employees. 7 use

of a signed released procedure had been implemented in other survey: {n par-
ticular, the National Medical Care Utilization and Expenditure Survey (NMCUES)
and the National Medical Care Expenditure Survey (NMCES). This small study,
however, was the SIPP's first attempt at such methodology. Obviously, the
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analysis will center around respondent cooperation in signing releases, employer
response rates, missing data rates, and cost. Carmody, Fischer, and Meier
(1988) provide a description of the study and some preliminary analysis.

4. Data Collection

Four topics affecting data collection in the SIPP are discussed below:
1) respondent rules; 2) data collection mode; 3) length of reference period;
and 4) rules for following movers.

4.1 Respondent Rules

When interviewing households with more than one member, a problem which must be
addressed is the extent to which proxy responses are acceptable. Since not
everyone may be present at the time of the interview, both time and money can
be saved by asking another household member about persons who are not present.
The difficulty with this is that along some dimensions of the survey instrument,
the proxy report may result in less accurate data than the self-report. Kalton,
Kasprzyk, and McMillen (1988) provide a discussion of this issue in the context
of panel surveys. . ‘

A formal test of respondent rules, conducted in the ISDP, compared the quality
of reporting in a treatment group where proxy interviews are accepted from any
household member who felt qualified to answer for a missing person with a treat-
ment group where proxy interviews are not permitted except for extreme situations
(respondent physically or mentally incapable, unable to speak English, away from
the household during the entire interviewing perfod, etc). About 85 percent

of adults interviewed in the self-response rule households were self-respondents
and about 65 percent were self-respondents fn the usual or proxy-response rule
households. Thus, the implementation of .the self-response rule resulted in
:pprgximately 20 percent more self-interviews than the other treatment (Coder,

980).

Refusal rates were slightly higher for the self-response treatment and the
percent of households interviewed was slightly higher for the proxy-response
treatment. The differences, however, were too small to give insight into which
rule should be preferred. Person noninterview rates in households where at
Teast one other adult was interviewed were higher under self-response rules
than under usual response rules. Differences between treatment groups in
reported income recipiency rates also appeared to be small and unaffected by
the response rule, and combined "don't know®” and "refusal® rates for income
amounts of various income types were not consistently lower under the self-
response mode. . :

Under the self-response rules, records were used more often by persons when
answering wages and salary questions, and response rates for hourly wage rates

were higher; but in general the evidence for either set of response rules was

not conclusive. Thus, as a result of these findings, estimated costs for using

a self-response rule (4-to=6 percent higher than the proxy rule), and the implemen-
tation of a “call back® procedure to obtain certain critical information unavail-
able at the time of the interview, the SIPP respondent rules now allow proxy
interviews to be taken.
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The respondent rules adopted for the SIPP are that adults present at the time
of the interview report for themselves while proxy informants are accepted for
absent adults. A hierarchy of proxy informants has been established for the
SIPP so that a spouse is always the first choice as a proxy; the second-1~vel
proxy is the adult who was the proxy at the previous. interview; the thir- ‘evel
proxy is an individual who was proxy at any other interview; and finally
first-time proxy is accepted.

Observation of self-proxy rates on a cross-sectional basis over the cour of
the panel reveals little variation--63 percent to 67 percent of the re idents
at each interview report for themselves. However, Kasprzyk and McMil (1987)
report a somewhat different picture when considering self-proxy repor g
patterns over the length of the panel. They found that only 40 perce... of the
individuals who participated in all eight interviews of the panel were self-
reporters at each interview. Another 19 percent of the individuals had only

1 or 2 proxy interviews conducted, about 11 percent never reported for them-
selves. Except for a specific problem related to the measurement of state-to-
state transitions (Weidman, 1986) and one of labor earnings for prime-aged
males (Hi1l, 1987a), no significant data analysis addressing the self=proxy
reporting issue has taken place. In view of the extent of proxy reporting

in the SIPP, the nature and quality of self-proxy responses during the panel
should be addressed sometime in the near future.

A related problem is the response rule for college students. Students are
usually considered members of their parents' households until they establish a
permanent residence elsewhere. Thus, the usual procedure for students 1iving
away from home while attending school is to treat them as household members who
are temporarily absent and obtain proxy interviews from other members of their
pa~ents' household. In order to measure the accuracy of information taken from
proxy interviews for students 1iving away from home, one interview during an
ISDP field test was first obtained by proxy at the parents' household and then
by self-interview at the student's school residence. The results of this study
are described by Roman and 0'Brien (1984). The analysis presented is limited
due to flaws in the administration and implementation of the test. The authors
observed, however, that quite often a proxy cannot identify a particular source
of student income and, even if they can identify it, they are more likely to
respond "don't know" to the particulars about that source. They also noted
that the larger the income or expense, the better the proxy response becomes.

4.2 Data Collection Mode

The SIPP has conducted most interviews (approximately 95 percent) face-to-face.
Because of the rising costs of face-to-face interviews, the Census Bureau {s
considering the possibility of conducting a substantially larger vumber of
SIPP interviews by telephone. Considerable disagreement existed among the
staff working on the SIPP over the practicality of using the curr+ t question-
naire with a telephone interview, since the questionnaire is long. :omplex, and
relies on numerous “check items® which route individuals through t : form
depending on a variety of statuses. Some also felt that the sensi. ve nature
of the topics covered, income and related matters, would result in arge amoust:
of missi~3 data. In order to understand both the interviewers and espondents
reaction to the telephone collection mode in the context of SIPP, a telephone
interview pretest was conducted in June 1985. The pretest was conducted in 2
of the Census Bureau's Regional Offices with a sample of 280 households.




21

Refusal rates (about 2.5 percent) and noncontact rates (about 11 percent) were
within staff's expectations. No unexpectedly high nonresponse rates were
observed (U.S. Bureau of the Census, 1986a). .

Following this, a SIPP National Telephone Test took place from August to November
1986 and February to April 1987; the purpose of the test was to study the large-
scale use of warm telephoning in SIPP and to learn whether people are willing

to furnish data by telephone for two interviews in a row. Households within

50 percent of the segments were designated as maximum telephone interview cases;
the remaining 50 percent were maximum personal visit cases. Interviewers con-
ducted almost all of the telephone interviews from their homes. Gbur and

Durant (1987) and Carmody, Fischer, and Meier (1988) report preliminary results
from the first phase of the experiment.

They indicate that household response rates did not seem to be seriously affected
by the use of the telephone and person nonresponse rates were comparable by

mode. Item nonresponse rates were only slightly affected by telephone inter-
viewing; additional analysis is forthcoming.

4.3 Length of Reference Period

The ISDP focussed on data collection techniques designed to improve the report-
ing of cash and noncash income, and as such the length of the reference period

for most survey items was an important design decision.

This issue was addressed twice during the ISDP. First a single interview using
a 6-month recall period was compared with two consecutive interviews, both
using 3-month reference periods. Second, an experiment was conducted comparing
reported property income amounts using a 3-month recall versus those with a
6-month recall period. Thus, the receipt of property income was collected
from the full sample, but the sample was randomly split, with one-half the
sample reporting amounts of property income received for a 3-month period,
while the remaining half of the sample reported amounts obtained from property
income for a 6-month interval.

Olson (1980) describes some analyses conducted on the first experiment. Not
surprisingly, the proportion of respondents reporting some positive amount of
income in the initial 3-month reference period is higher for the 3-month
reference period group than for the 6-month reference period group; that is,
using a 6-month recall period understates the proportion of income reported in
earlier periods. This pattern held for a number of specific sources of income
such as wages, Aid to Families with Dependent Children, and unemployment compen-
sation. These findings, though not definitive, support the presumption that
longer recall periods increase chances of omission due to memory loss. Other
analysis showed that the number of sources of income reported per household

fn the first 3 months of the 6-month reference period was lower than for the
corresponding time using a 3-month reference period. Analyses of the second

experiment were not conducted due to the withdrawal of funding for the develop-
ment program.

The results of the first experiment along with additional ISDP experience led
to a 4-month recall period for the SIPP; this decision maintains cost at the
appropriate budget level while trying to maintain satisfactory data quality.

~ The problem of recall error has not been studied systematically in the SIPP.
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The SIPP Record Check Study (section 6) may provide fnsight into recall
problems in the reporting of monthly income from selected income sources.
The Statistical Methods Staff (U.S.. Bureau of the Census, 1986b) reviewed
September 1983 data to determine whether the number of months between .ne
occurrence of the event and the reporting of the event affects the re »rted
values. The analysis found r “recall lag’ effect. This result is
definitive, however, since the 2 were few cnanges/transitions within e
interview wave.

4.4 Rules for Foilowing Movers

An important design feature in the ISOP and now the SIPP is that a.i persons
in a sample household at the time of the first interview remain in sample
during the 2 1/2-year period of the panel; this rule holds even if one or more
persons should move-to a new address. For cost and operational reasons, face-
to-face interviews are conducted at new addresses that satisfy some geographic
constraint--in the ISDP, the address had to 1ie within 50 miles of an ISDP
primary sampling area; while in SIPP, the address must lie within 100 miles of
a SIPP primary sampling area.

For each panel a sample of addresses is se?ectedvand individuals are identified.
at these addresses at the time of the first interview. After the first inter-

view, the sample is no longer address-based but rather person-based, consisting'

of all individuals enumerated during the first interview. Thus, these people
and anyone with whom they share 1iving quarters ("new entrants®) are interviewed
in subsequent interviews.

Figure 5 shows the SIPP sampling areas for the 1984 Panel. The hash-marks
illustrate the "within 100 miles of a SIPP primary sampling area® rule. Approx-
imately 96.5 percent of the U.S. population 1ies within the area of the SIPP ]
following rules. As a consequence, the rule does not appear to be very restric-
tive. When SIPP sample individuals move outside of the hash-marked areas,
interviewers are instructed to conduct telephone interviews when possible.

During the ISDP two issues concerning movers were important: (1) the production
of cross-sectional point-in-time estimates at each interview; and (2) the costs
associated with following movers. Huang (1984) presents several unbiased base
weights for cross-sectional estimates of the noninstitutionalized population
when the sample contains movers. He associates observations at any given point
in time with the known inclusion probabilities of the original sample house-
holds. Two approaches are described: 12 a multiplicity approach, which depends
on the number of ways that a new household can be included in the sample; and
2) a "fair share" approach which assumes all household memb:- ‘s contribute
equally to their household. The SIPP as well as the ISDP ac ted t! “fair
share® approach.

The issue of costs was addressed by a "Mover's Cost Study." 1 - s ‘as to

shed some light on the data collection costs resulting from fo  wi H
their new addresses. White and Huang (1982) describe the stud: nd ie
some results based on the movers procedures adopted for the fie te: The-

found that the number of eifgible households for interview inc .sed . .8
percent as a result of following movers during a one-year time eriod. ney
also found that movers represented about 22 percent of the total sample after

- 15 months, and that during this period of time the number of interviewing hours
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increased by 7 percent and the number of miles charged by interviewers increased
by 11.4 percent.

Jean and McArthur (1984) discuss data collection issues in the SIPP as the§ o
- pertain to movers and offer recommendations to improve coverage in future SIP
panels. Kalton and Lepkowski (:985) also discuss the procedures for followin
movers adopted in SIPP, and pro.aose a research_p.rogram aimed at measuring the
extent of noncoverage from various sources and its concentration in particula
subgroups. More recently, Jean and McArthur (1987), considering five waves of
SIPP data, report that, among persons who moved sometime after the first inter-
view (that is, between Waves 2 and 5), 69 percent completed all five interviews,
23 percent did not.complete the fifth interview, and 9 percent were interviewed
in the fifth wave but were missing at least one {ntervening interview.

At this time there are no plans to review the operational decisions of whom
to follow and where to follow. The rules for following movers can be assessed
from the coverage point of view, and even though minor modifications to the
rules are possible in order to improve coverage (such as following children
under the age of 15 who are no longer living with the original sample person),
there is no immediate intention to do so. Rather, the issue of concern in the
future revolves around the interviewer's ability to find a mover and conduct
the interview. This is essentially a question of assessing whether the success
rate in finding movers can be improved and whether nonresponse adjustment
factors can be developed which compensate for the mover population who can not
be traced or who refuse to participate in the survey.

5. Concepts, Design, and Estimmtion

During the ISDP and continuing with the SIPP program, significant research
activity has taken place in the area of conceptualizing annual units of
analysis using subannual data and the statistical estimation of these concepts.
The treatment of nonresponse in panel surveys has also been a topic of study;
research interest has been evident in the three areas of nonresponse in a panel
study--unit, wave, and item. Finally, estimation techniques to reduce sampling

error and methods to sample subgroups have also been under study in the ISDP
and SIPP programs. '

5.1 Longitudinal Concepts

Annual family and household statistics are important indicators of the Nation's
economic well-being. The SIPP collects monthly data reflecting changes in the
composition of households; these data allow the development of ai 11 household
statistics which reflect actual household composition experiencec ring the
year, unlike current household statistics which fgnore intra-year anges 'n
household composition. The construction of annual units of analys whet r
they are households, families, or program units, raises methodologr. ' -iss..
concerning longitudinal weights and imputation techniques. The main sue
however, conceptual. Given intra-year compositicn change, how shoulc nnua
measures reflect change in househo{d composition? Tazl is to say, h- shou:

households and families be defined which account for survey measurer s at o
or more points in time?
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Analysts at the Census Bureau have given considerable thought to the question
of defining households and families over time (McMillen and Herriot, 1985;
Citro, 1985). Empirical research to examine several definitions of longi-
tudinal households and measures of annual income status and family type has
been reported by Citro, Hernandez, and Herriot (1986) and Citro, Hernandez and
Moorman (1986). The empirical research emphasized four concepts: 1) a house-
hold is the same over time if it has the same reference person; 2) a household
is the same over time if it has the same principal person (this definition
differs from the first in its treatment of married-couple households for which
the reference person may be either the husband or wife, but the principal
"person is always the wife); 3) a household is the same over time if it has the
same reference person and is the same family type over time; and 4) a household
continues over time if it has the same reference person, is the same family
type, and has the same membership size.

This research has provided preliminary indications that the choice of defini-
tion does not appreciably affect annual measures of low income status or of
households by type. If this finding does not change after additional research,
considerations, such as ease of implementation and operational simplicity, will
be the determining factors in choosing a longitudinal household definition.

5.2 Statistical Estimation for Longitudinal Concepts

Research on estimation for longitudinal concepts has proceeded along two paths--
Tongitudinal person estimation and longitudinal household (family or program
unit) estimation. The work on person estimation includes the calculation of
selection probabilities to yfeld unbiased longitudinal estimates of individual
characteristics and the use of controls in additional stages of estimation
(Judkins et al., 1984). A refinement of this work and a description of the
method proposed to produce longitudinal weights for person analysis covering

EQ;SE;rst three SIPP interviews has been reported by Kobilarcik and Singh

Kobilarcik and Singh define the longitudinal universe as the noninstitutional
population (excluding military barracks) on December 1, 1983, the midpoint of
the Wave 1 interview months. The sample from the longitudinal universe
consists of eligible persons l1iving in the selected 1iving quarters at the
time of the first interview. “"Interviewed" persons for purposes of this esti-
mation procedure are 1) those who responded to each of the first three SIPP
interviews, and who during the first interview 1ived in a household in which
all eligible members responded to the interview; and 2) those individuals who

resided in a Wave 1 interviewed household, but during the second or third
interview died or moved to an {neligible address.

Thus, noninterviewed persons in the estimation procedure are those who at the
time of the first interview lived 1n a household in which at least one house-
hold member failed to respond to the first interview, and those who resided in
a Wave 1 interviewed household but failed to respond at the second and/or third
interview. All persons classified as intervie=zad are assigned positive weights.
Weights for this universe are derived in the usual way, using the reciprocal of
the probability of selection, calculating an adjustment for noninterviews, and
adjusting to demographic population controls. The nonresponse adjustment has
two phases, an adjustment first for household nonresponse and then for person
nonresponse, the latter using information collected during the first interview.
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A conceptually similar approach has been adopted for the panel (eight interviews)
microdata file. The longitudinal universe for the panel consists of eligible
persons living in the selected 1iving quarters at the time of the first inter-
view. A "panel® or “cohort" weight for the eight-interview file is developed

by treating only those 1nd1v1dua?s who responded at all eight interviews as
“interviewed” persons. The cohort weight serves to represent the United States
nonins* itutional population (excluding military barracks) as of Nove: >er 1983,
This we-ght is useful for analyzing data over the 2 1/2-year time period with
the analytic unit being the individual.

A similar point of view has been adopted for the estimation of calendar-year
. characteristics. for the individual. SIPP, as a panel, obtains 2 1/2 years of
monthly income data. As such the development of 2 successive years of cal-

endar-year income estimates is possible. Thus, fn addition to the “panel”
weight, two other weights exist on the panel file-<the weights applicable to
the development of calendar-year income estimates from each of the 2 calendar
years, 1984 and 198S.

Specific details can be found in a memorandum from Statistical Methods staff
(U.S. Bureau of the Census, 1988b). Generally, the idea is to use all indi-
viduals (initial sample people or new entrants) who have provided data for all
interviews during the time period of interest. Once again, the two weights

are cohort weights for 1984 and 1985, and represent the civilian noninstitution-
alized population on January 1, 1984, and January 1, 1985. Thus, individuals
with positive weights are those who participated in the survey throughout 1984
or throughout 1985.

The panel file of eight interviews contains a data record for everyone who has
ever been in the survey. Thus, the availability of three weights although
relatively easy to understand, may result in some confusion for analysts of the
SIPP panel data, since the set of positively weighted individuals will change
depending on the time period the anmalysis is to cover.

The topic of longitudinal household (family or program unit) estimation has also
been studied. Several approaches to this issue were reported by Ernst, Hubble,
and Judkins (1984) and more recently by Ernst (1988). The latter work describes
why weighting by the reciprocal of the probability of selection does not, in
general, work for longitudinal household and family estimates, and presents a
class of weighting procedures which can accomplish this task. Ernst, further-
more, describes the difficulties that can arise in applying these weighting
procedures because the information necessary to create the weight may not be
available. Ernst also presents conditions which, if satisfied, by the longi-
tudinal concept, are sufficient for there to exist a weighti- orocedure that
avoids these problems. Finally, he discusses procedures for ‘usting longi-
tudinal concepts for nonresponse and for controlling demograp variables to
independent estimates. These procedures may need to be treate. “fferentl,

for estimation of longitudinal concepts than for cross-sectiona )ncects.

The topics discussed in this section have been under development ' ai extended
period of time. Longitudinal household concepts for SIPP were f .t discuss2d
by Griffith (1978) and Lane (1978). Some elementary thoughts abc.c the estima-
tion of the concepts were discussed by Kasprzyk and Kalton (1983). Empirical
research comparing several concepts was not undertaken until 1984/1985 with
Citro's work as an American Statistical Association/National Science Foundation/
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Census Bureau Research Fellow. Finally, with the end of the development of

the first panel file and its release to the public, we expect further evalua-
tions of the estimation procedures and of the usefulness of longitudinal
household concepts. These evaluations will 1ikely consider the quality of

the estimates, the reasonableness of the results from a "real” world point

of view, and the effect of attrition on estimates of the number and charac-
teristics of longitudinal households. After ten years of discussing whether

and how to analyze longitudinal households, we are now in a position to evaluate

empirically concepts and estimation procedures. Work on these topics will
occur during 1988-1989.

5.3 Nonresponse and Imputation

Nonresponse- in longitudinal surveys can be treated from either the cross-
sectional or longitudinal point of view. Either treatment is valid depending
on the uses of the data. If a longitudinal analysis {s conducted, then treating
nonresponse from the longitudinal perspective is more desirable since it reflects
the survey design. This point of view, because of the repeated interviews,
often provides information which is highly correlated with the missing data--the
same information measured at different points in time as well as information

on patterns of behavior and transitions from one state to another. Thus, under
this perspective, nonresponse is not viewed as nonresponse in a set of unrelated
observations but as nonresponse in a set of variables with a logical dependency
between two or more points in time. For example, in the SIPP, income data
obtained at time t-1 or time t+1 can be used to impute for missing income data
at time t. This view adds considerable information to the data set for the
treatment of nonresponse and justifies matching waves as quickly as possible

to treat nonresponse from a longitudinal perspective.

If nonresponse in a longitudinal survey is treated from a cross-sectional
perspective, each wave {s treated as a separate survey. This has practical
advantages in that the release of wave data may occur more quickly than if the
separate waves were first linked, and 1inkage and editing problems resolved.

A disadvantage is that records with imputed data will be inconsistent from
wave to wave because data processing and estimation procedures are implemented
independently from one time to the next. Despite the inconsistencies at the
micro-record level, changes in aggregates from one wave to another can be
investigated.

An additional complication to the treatment of nonresponse comes from the fact
that, in SIPP, unit nonresponse can be measured in several ways (Chapman, Bailey,
and Kasprzyk, 1986). The typical way is to consider the total number of eligible
households assigned including the "Type A" noninterviews (household noninter-
views including refusals, no one at home, etc.) for Wave 1 as denominator. The
numerator is then the total number of Type A's in the survey.

In SIPP, an additional form of unit noninterview exists because survey proced-
ures call for following all people who 1ived at the sample address at the time
of the first interview. Thus, a "Type D® noninterview household {s defined

as a household of one or more original sample persons who cannot be followed
to their new address(es) or moved beyond 100 miles of a SIPP PSU. Taole 1
provides cumulative Type A and Type D household nonresponse rates by wave for
the 1984 to 1987 SIPP Panels. As mentfoned earlier, by nature of its design,
the SIPP should expect its cumulative nonresponse rate to increase after each




28
TABLE 1
HOUSEHOLD NONINTERVIEW RATES AND SAH?LE Loss 1/
1984 SIPP Household Noninterview 1985 SIPP Household Noninterview
Rates and Sample Loss ~ Rates and Sample Loss
Type A Type D Sample v Type A Type D Sample
Wave  Rate _ ite  Loss 2/ Wave  Rate _“ate  Loss &/
I 4.5: i 1Y I 3.75 Lad 3.71
2 8.3%  1.0% 9.4% 2 8.5% 2.12 10.8%
3 10.2% 1.9 12.3% 3 10.2% 2.7% 13.2%
4 12,13 . 2.9% 15.4% . 4 12.4% 3.42% 16.3%
5 13.4% 3.5% 17.4% 5 14.0% 4.1% 18.8%
6 14.9% 4.1%2 19.4% 6 14.2% 4.8% 195.7%
7 15.6% 4,9% 21.0% 7 14.42% 5.2% 20.5%
8 15.8% 5.7% 22.0% 8 14.4% 5.5% 20.8%
9 15.8% 5.7% 22.3%
1986 SIPP Household Noninterview i987 SIPP Household Noninterview
Rates and Sample Loss Rates and Sample Loss
Type A Type D Sample Type A Type D Sample
Wave  Rate  Rate Loss 2/ Wave  Rate  Rate Loss 2/

703% hadd 7.3‘ 1 Gon b 6071
10.8% 1.22 13.4% 2 11.1% 1.5% 12.6%
12.6% 2.3% 15.21 3 11.5% 2.6% 14.2%
13.8% 3.02 17.1% 4 12.3% 3.3% 15.9%
15.2% 4.3% 20.0%

15.3% 4.82 20.7%

NOVUY W -

1/Type A noninterviews consist of households occupied by persons eligible for
interview and for whom a questionnaire would have been filled if an interview
had been obtained. Reasons for Type A noninterview include: no one at home
in spite of repeated vSsits, temporarily absent during the entire interview
period, refusal, and ..able to locate a sample unit.

Type D noninterviews consist of households of original samp »oersons ho are
1iving at an unknown new address or at an address located m “han 1 1iles
from a SIPP PSU, provided a telephone interview 1s not conduc.

2/The sample loss rate consists of cumulative noninterview rates fusted r
unobserved growth 1n the Type A noninterview unit (created by s .ts).
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interview--and it does--but the wave-to-wave change in sample loss decreases
during the course of the panel. See Nelson, Bowie, and Walker (1987) for a
more complete review of unit nonresponse in the SIPP, including comparisons of
the SIPP sample loss with those observed in other panel surveys and a discus-
sion of the methods Census Bureau staff are using to maintain respondent co-
operation. With nonresponse accumulating during the panel, some concern about
the effectiveness of the household nonresponse compensation procedures exists.
In particular, the issue is the selection of the most effective weighting
classes for nonresponse adjustment. Petroni and King (1988) describe a study
which weights the sample in two ways in order to see the effectiveness of the
cells chosen as nonresponse adjustment cells. Their work, even though pre-
liminary, suggests that it might be helpful to include monthly household income,
me?r:polj%?n/nonmetropolitan. and a further breakdown of the race and Spanish-
origin cells.

Another way of viewing response rates in the SIPP is to look at them on a
“person" basis as opposed to a household basis; that is, consider sample loss
in terms of the reduction in the numbers of initially interviewed sample
persons over the time these individuals were eligible for interview. Table 2
and table 3, taken from Kasprzyk and McMillen (1987), provide a summary of
response patterns observed during eight SIPP interviews. A detailed accounting
of response patterns is available in an internal Census Bureau memorandum

(U.S. Bureau of the Census, 1988c). This memorandum also presents tables
giving the distribution of the reasons for noninterviews and characteristics

of persons who leave the 1984 Panel sample.

Under either way of measuring nonresponse--rates based on household or rates
based on persons--it is clear that, in a longitudinal survey, a missing data
problem exists which is different from the cross-sectional missing data problem.
This is the problem of wave nonresponse--individuals or households who miss

one or more (but not all) interviews--and its treatment.

The amount of missing data for an individual with wave nonresponse is typically
greater than that encountered for records with item nonresponse. Data available
from completed waves of interviewing, however, provide more information about
the nonresponding unit than is available for total nonrespondents. Thus, non-
response compensation strategies may include weighting, imputation, or a com-
bination of both. Kalton, Lepkowski, and Lin (1985) discuss this issue and
empirical findings in the context of the ISDP. This work made it clear that
the choice between weighting and imputation for missing data of this type is
far from obvious. Kalton (1986) and Kalton and Miller (1986) further refine
the understanding of this problem and conclude that imputation can distort

some forms of estimates and that weighting may be the preferred solution for
large subclasses when the reduction in effective sample size is tolerable.

They caution, however, that imputation may be better for estimates based on
small subclasses when the loss of sample is {mportant. In the case of a three-
interview longitudinal SIPP file the difference in sample size between weighting
and imputation is not substantial, and, consequently the weighting approach is
the safer general-purpose solution; however, in an eight-interview longitudinal
SIPP file the choice is by no means obvious. Finally, Lepkowski (1988) after
further empirical research concludes that a specific strategy for wave non-
response can only be developed after consideration of such factors as the

major survey design objectives, the panel design, and the distribution of wave
nonresponse patterns. He provides criteria to be considered in developing
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TABLE 2
Response Patterns for Original Sample Persons
(100-1level) 1/

Response every interview Number . Percent

(8 interviews)

Pattern: XXXXXXXX 32152 73.0%
Attrition Cases 8173 18.5%
© Patterns: XXXXXXX0 623 1.4%
XXXXXX00 802 1.8%
XXXXX000 919 2.1%
XXXX0000 1149 2.6%
XXX00000 1259 2.9%
XX000000 1603 3.6%
X0000000 1818 4.1%
All other Patterns 3723 8.5%

Total 44088

1/The universe for the table consists of all persons eligible for eight inter-
views in the 1984 SIPP Panel and for whom a personal interview was conducted
(either self-or proxy-interview) during the first wave of the 1984 SIPP
Panel. The symbol "X" represents a successful interview and the symbol
;0; regressents no interview (either no household interview or no personal
nterview).

TABLE 3
Number of Missing Interviews for Original Sample Persons
(100-1evel) 2/

Number of Inter- Number of
views Missing Persons Percent
0 32192 73.0%
1 2794 6.3%
2 1377 3.12
3 1283 - 2.9%
4 1396 3.2%
5 1482 3.4%
6 1746 4.0%
7 1818 4.1%
Total 44085 100.0%

2/The universe for the table consists of all persons eligible for : ght inter-
views in the 1984 SIPP Panel and for whom a personal interview was conducted

éeit?er self-or proxy-interview) during the first wave of the 1984 SIPP
anel. : . .

J
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missing data strategies and concludes that weighting strategies appear to be
preferable for compensating for wave nonresponse.

Item nonresponse, as with unit nonresponse, can be viewed from the cross-
sectional or longitudinal dimension. Item nonresponse typically refers to
missing data items in an otherwise completed interview. It provides a good
11lustration of the fact that there is nothing theoretically special about
longitudinal imputation for item nonresponse. Longitudinal imputation for
item nonresponse is simply imputation for item nonresponse using auxiliary
data from a larger data base, using longitudinal data elements as well as
cross-sectional ones. ”

Discussions of the levels of item nonresponse in the SIPP have occurred peri-
odically at the meetings of the American Statistical Association (Coder and
Feldman, 1984; Lamas and McNeil, 1984; McMillen and Kasprzyk, 1985). These
reports have focused on cross-sectional item nonresponse rates. One general
observation common to these papers is that for "core" data from the SIPP, the
levels of item nonresponse are low. In addition to the papers cited above,
levels of item nonresponse can be found in the U.S. Bureau of the Census,
Current Population Reports, Series P-70, “Economic Characteristics of House-
holds in the United States." Table 4 provides a summary of SIPP item nonresponse
rates for each calendar quarter of 1984 compared to the March 1985 Current
Population Survey.

The concept of cross-sectional item nonresponse based on data obtained in one
interview can be extended to a longitudinal concept that combines the non-
response experience for successive interviews. This has been done for the first
three observations in the 1984 SIPP; the results for a selected group of income
types are shown in table 5. The rates in this table are based on the tot;l
number of persons reporting receipt of the specified income type at any time
during the 12-month period. The first column shows the percent of all income
recipients that reported amounts for all months during which the income source
was received. The other columns indicate situations in which amounts were not
reported in one or more, one or more but not all, and all months of recipiency.
The right-most column showing the proportion of cases for which no income
amount was reported indicates that only in a small number of cases was no
information available.

The treatment of item nonresponse in the longitudinal context was described by
Heeringa and Lepkowski (1986) and Kalton and Lepkowski (1983). Heeringa and
Lepkowski empirically compare a simple longitudinal imputation method, longi-
tudinal direct substitution (a value of a nonmissing item is substituted from
one time period to another when the same item is missing), with a cross-
sectional hot-deck scheme. Not surprisingly, they demonstrated that the direct
substitution method for longitudinal imputation understates change. They
concluded, however, that this may be preferable to the gross overstatement of
change resulting from the use of the cross-sectional hot-deck method.

Other imputation work focussing on model development has been conducted by
Huggins and Weidman (1986a, 1986b). Models which impute missing reponse
patterns have also been investigated (Samuhel and Huggins, 1984: Huggins,
Samuhel, and Weidman, 1985).
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TABLE § -- Longitudinal Item Nonresponse Rates for Amounts of Selected Income
Types: 1984 SIPP Panel 12-Month Summary 1/

(percent)
ONE OR MORE
.. CALL ONE OR MORE | BUT NOT ALL
AMOUNTS AMOUNTS NOT | AMOUNTS NOT | NO AMOUNTS

INCOME TYPE REPORTED { REPORTED " REPORTED REPORTED
Hourly Wage Rate « « « o & © 83.0 17.0 9.0 8.0
Social Security. . . IR 82.8 17.2 13.1 4.1
Private Pension. . . . ... 78.8 21.8 13.6 8.2
AFDC e o o ¢ o o e o o o o 91.0 900 5'6 304
FoOd Stamps. o « o o o o o & 91.9 8.1 6.2 1.9
Unemployment
Compensatione « « o« o o o o 87.9 12.1 4.0 8.0
Federal SSI. . . 12.0 7.6 4.4

NOTE:

L] L] L ] L] [ ] 8800

Also these rates do not refl

made to type & person noninterviews.

These rates are based on the total number of persons with recipiency in

one or more of the 12-months. ect imputations

1/This table, prepared by John Coder of the Census Bureau, is taken from SIPP
Working Paper Series No. 8601, “"Some Aspects of the Survey of Income and
Program Participation,” compiled by Daniel Kasprzyk and Roger A. Herriot.
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5.4 Sampling Error Reduction through Estimation Techniques

Two methods for reducing sampling error through estimation techniques are
under study: composite estimation and the use of administrative record: 'n
SIPP estimation.

Composite estimation is a technique that combines estimates from the ¢t :n

and previous time periods with the goal of improving the precision of ve

estimates by taking advantage of the correlations between responses the

same analytic units at different time periods. Composite estimatic part
cularly effective when the correlations are high, which is likaly t e the

case for many important data items in the SIPP. Chakrabarty (1986) is con-
ducted a preliminary review of the types of composite estimates appropriate

for the SIPP data structure. The content of the survey has not been suffi-

ciently stable during the first few years of the SIPP to seriously consider

adoption of a composite estimator.

Another approach to variance reduction is through the use of administrative
records for post-stratification. Currently, cross-sectional estimation pro-
cedures for SIPP make use of a second-stage adjustment to increase the precision
of estimates by ratio adjusting collection month and reference -:nth estimates
to population estimates. However, the Census Bureau has acce: 0 some Internal
Revenue Service (IRS) and Social Security Administration (SSA, iles which can
be used to produce detailed age, race, and sex distributions by adjusted gross
income. The issue, which we have just begun to explore, is how these adminis-
trative data can be used for post-stratification to improve estimates of mean
and median personal and household income as well as the estimates of the deciles
of the personal and household income distributions.

The first phase of this research (U.S. Bureau of the Census, 1987) will estimate
the reductions in variances of SIPP estimates by using the IRS data as auxiliary
variables in the estimation procedure. The procedure being studied has been
advocated by Herriot (1983) and Scheuren (1983). In the SIPP study the esti-
mation method will involve a ratio adjustment of SIPP estimates at the second
stage of estimation in cells defined by age + race + sex + “"income® where
“income” is adjusted gross income as reported to the Internal Revenue Service.

Controls are prepared from a l-percent sample of the 1984 IRS file matched
with age, race, and sex characteristics from the SSA Summary Earnings Record

(a file containing individuals lifetime covered earnings,. up to the maximum
for each employer, and quarters of socfal security coverage of the individual).
Adjusted gross income from the 100-percent IRS file fs then matched to a file
of SIPP data. The SIPP cases are then reweighted by controlling t- the 1984
IRS controls; that is, a factor fj, which is the ratio of IRS cont: 1 in cellj
to the SIPP estimate of persons matched to IRS data with 1984 IRS : -me in
cellj, is applied to persons who fall in cellj based on the IRS dat. Estimates
and var:ances of selected SIPP characteristics will be obtained ysis e
newly created weights and with the weights which do not use this prc  ure.

Fay and Huggins ,.358) will provide some indications of the usefulne: )f

this method at the 1988 meetings of the American Statistical Associa .

. |
N «
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5.5 Sampling for Special Subpopulations

Subgroups of the population are often cited as being more affected by govern-
mental policy than others-=the population of persons in poverty, the aged, the
Blacks, Hispanics, and participants of Federal income security programs. Early
design goals of the ISDP emphasized a concern for {mproving the reliability of
subpopulation estimates. This was exhibited in the emphasis placed in the ISDP
on sampling from administrative program 1ists. Thus, samples were oftentimes
drawn from 1ists of current participants of Federal-or state-administered
programs (Kasprzyk, 1983; Bowie and Kasprzyk, 1987).

A Census Bureau Working Group analyzed subsampling (screening) proposals for
oversampling special populations. The fssue studied concerned the reliability
of estimates when different subsampling schemes are introduced. Subsampling
characteristics based on income and demographic variables were identified and
estimates of reliability for different subsampling rates and characteristics
were calculated (U.S. Bureau of the Census, 1985).

This group concluded that subsampling proposals, for a general=purpose income
survey like the SIPP, provided only modest gains in precision for Tow income
items and did not outweigh the disadvantages, which included an increase in

the complexity of the operation, the loss of a self-weighting design, and

large decreases in precision for the middle income items. Because of renewed
interest in improving the reliability of the estimates of the "poor” and “"near-

poor” subpopulations, it is likely that this fssue will be reexamined in 1988
and 1989. ‘

6. Response Error

Response error is one aspect of a more general problem, nonsampling error,
discussed by Kalton, McMillen, and Kasprzyk (1986) in the context of the SIPP,
Response error occurs when incorrect data are recorded on the questionnaire.

This can occur for a variety of reasons, such as a faulty questionnaire, memory
errors, inappropriate respondents, etc. In this section we briefly describe a
response error issue with the SIPP gross flow data and some recent considerations
in developing an understanding of the SIPP response error structure.

6.1 SIPP Gross Flow Data

Analysis of program data on a month-to-month basis in ISDP revealed a tendency
for reported program turnover to occur between waves of interviewing more often
than within the wave (Moore and Kasprzyk, 1984). Analysis using the SIPP data
(Burkhead and Coder, 1985) covering month-to-month changes in receipt of income
sources for a 12-month period focussed on changes occurring between the last
month of one reference period and the first months of the succeeding reference
period. The results using SIPP and ISDP data are similar, where an uneven
pattern of change is observed, and this pattern is clearly assocfated with the
interviewing scheme. Gross changes are significantly higher between the last
month of one reference period and the first month of the next. .

Tables 6 and 7 {llustrate the magnitude of the problem in the 1984 SIPP Panel.
These tables clearly show that respondents report transitions within an inter-
view period differently than between two interview periods. This phenomenon
has also been observed in the reporting of the amounts of income received

(U.S. Bureau of the Census, 1986c).
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Table 6: MONTHLY TRANSITIONS FOR PERSONS: SOCIAL SECURITY AND FOOD STAMPS

(Persons interviewed first 12 months in sample)

Mean Number ith Mean Number Mean Number
of Monthly month of Monthly month of Monthly
Transitions to Transitions to Transitions
within 5th within 9th within
Interview 1 month Interview 2 month Interview 3
Receiving both months 6,484 6,473 6,651 6,650 6,781
Not receiving to recelving 56 157 44 134 31
Recaiving to not receiving 19 105 13 73 17
Recefving both months 1,339 1,224 1,365 1,243 1,344
Not receiving to receiving 72 162 55 140 40
Receiving to not receiving 53 207 40 190 38
. .
P . . 'rom Burkhead and Coder (1985)

9¢
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Table 7: MONTHLY TRANSITIONS FOR PERSONS: EARNINGS AND UNEMPLOYMENT COMPENSATION

(Persons interviewed first 12 months in sample) .
Mean Number Ith Mean Number - | Oth "Mean Number
of Monthly month of Monthly month of Monthly
Transitions to Transitions to Transitions
within 5th within 9th within
Interview 1 month Interview 2 month Interview 3
Receiving both months 18,959 18,455 19,158 18,536 19,360
EARNINGS Not receiving to receiving 676 1118 482 1136 534
keceiving to not recelving 557 1296 451 1129 453
Receiving both months 435 313 462 294 kLX)
UNE:?LOY- Not receiving to receiving 129 234 141 165 - 90
M
COMPEN- Receiving to not receiving 155 241 128 294 105
SATION

Adapted from Burkhead and Coder (1985)
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The reporting behavior described above is not unique to the SIPP. Hill (1987b)
used monthly data from the 1984 and 1985 waves of the Panel Study of Income
Dynamics (PSID) to investigate the extent and determinants of excessive change
between waves relative to measured change within waves of the PSID. He found
that in spite of different question sequences and recall periods, between-
wave transitions dominate the within-wave transitions in the PSID ust as they
do in the SIPP. The main ca.ses for the problem are not known, b. . question-

naire wording/design, respor... 1t recall error, and the interactio oetween
these two factors seem likely.

Weidman (1986) did an empirical analysis to look for obvious re” .ionships
between respondent characteristics and changes fn receipt statu Jf a number
of income types. - He did not detect any sizable relatfonships between gross
change distributions, self/proxy status and nine demographic variables (age,
race, sex, education, marital status, household size, tenure, relationship to
reference person, and size of metropolitan area) for consecutive months, but
did note that more transitions occur when some of the data are imputed. The
absence of any notable relationships indicates a need for exploring other ways
to understand this problem. :

Interest in gross flow estimates remains high. Hubble and Judkins (1986)
developed a model to estimate biases in gross flow estimates resulting from
response errors, the parameters of which are estimated using SIPP response
error rates and the ratios of within-wave and between-wave gross flow estimates.
Several strong assumptions, as well as a reinterview program which produces
accurate reinterview data on gross flows within the period, are necessary.
Weidman (1987) presents linear models that try to represent the relationships
between observed and actual transitions. The models are admittedly oversimpli-
fied using only survey reported data, but, nevertheless, {llustrate the need to
obtain more information about the SIPP error structure in reporting receipt of
benefits from government transfer programs.

6.2 Recent Considerations in Understanding the SIPP Error Structure

The SIPP program realizes the need to improve understanding of misreporting

and misclassification, particularly as they relate to the measurement of

flows in income on a month-to-month basis. At a minimum some effort to

improve the questionnaire to reduce the problem described in the previous

section is necessary. Two types of studies are currently in process: 1) SIPP
record check study; and 2) a series of turnover studies. They differ in that the
former allows a microlevel comparison of the data, while the latter provides
macrolevel comparisons.

SIPP Record Check Study

One way to address the SIPP error structure in reporting receipt of pro- ‘am
benefits and amounts is to develop validation studies of items common to Joth
survey records and administrative records. The SIPP program has initfated
such a study to investigate response quality issues.

The goal is the improved understanding of the quality of the SIPP data and,
ultimately, the development of quantitative estimates of response and non-
response errors in order to adjust the survey data or modify survey procedures
to obtain better quality data. The research questions addressed in this study
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include: 1) the quality of the respondent reports of receipt of program
benefits for a variety of state and Federally administered transfer programs;
2) the quality of benefit dollar amount reporting for these programs; 3) demo-
graphic correlates of report quality; 4) extent of misclassification errors;
5) the effects of self-proxy respondent status on report quality; and 6) be-
tween-wave recipiency turnover effects. Four state-administered programs and
six Federally administered programs are included in the study. Moore and
Marquis (1987) provide very preliminary results, suggesting that reporting
problems are different for the Aid to Families with Dependent Children (AFDC)
and the food stamp ?rograms--the former having a net underreporting and a
time-placement problem for reporting a transition in program status, while thg
latter has only a time-placement problem. Moore and Marquis (1988) will provide
further results at the 1988 meeting of the American Statistical Association.

Hacroleiet.?hrnovér Studies

Singh, Weidman, and Shapiro (1988) summarize research on the measurement of
transitions in the SIPP. They describe several studies which compare aggregate
statistics from administrative data with transition rates as measured in ghg
SIPP. With regard to the food stamp program, they showed that SIPP transition
rates are very similar to those observed from an administrative record sample.
A comparison of SIPP to AFDC administrative data showed that average start-up
and average exit rates were lower in the SIPP though not statistically signi-
ficant. Using aggregate data from the Social Security Administration, Singh,
et al.(1988) report that SIPP measured significantly higher start-up and exit
rates for the Supplemental Security Income Program. These studies are limited,
but are, nevertheless, useful in trying to roughly assess the magnitude of bias
in estimates of transitions.

Other research to reduce the microlevel gross flow reporting problem is planned:

°providing more information on this problem with interviewer training
materials;

°placing significantly more emphasis on data quality during interviewer
training;

eanalyzing the effectiveness of the changes instituted to reduce the
problem in the 1988 Panel questionnaires;

°developing a calendar as a data collection aid to assist the respondent
in recalling the timing of certain transitions;

*analyzing existing data to study interviewer effects on the proportion
of between-wave transitions;

eanalyzing self-proxy response status and their effect on the measurement
of transition;

esconducting exploratory research in a cognitive laboratory.setting to generate °
hypotheses/models for improving the measurements of transitions;

*planning the development of an alternative data collection method, such
as a time-line calendar.
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This work will occur during 1988 and 1989.
7. Conclusion

The SIPP program has been ambitious from its inception and expectations fo-
the progr-m have been high. Morton Hunt in his Profiles of Social Resear-
referred to the SIPP as *the most exciting thing going on in Social Scie 1
the 1980‘'s." Enthusiasm ~ad high expectations have continued to charact’

_ the program. This paper nas described the program and tried to show the e
of the research undertaken under its aegis. As such, it has described t'
principal research issues of the program from its earliest days to the - ent

time. Recently more effort has been expended on the “evaluation® and a sis
of the data collected in the SIPP. Vaughan (1988), Coder (1988), Farle, .nd
Neidert (1988), King, Petroni, and Singh (1987), and Singh, Weidman, ana Shapiro
(1988) describe how the data compare to other established data sets. The

latter two research papers also describe the sources of nonsampling error and )
the magnitude of sampling error in the SIPP. MNumerous presentations of analytic
results from the SIPP data have been made at meetings of demographers, socio-
logists, economists, and statisticians. Approximately 60 analytic research
papers will be presented in 1988.

The current activity suggests an acceptance of the new data set; however,
further methodological research is still in order. Time-in-sample bias, a
source of nonsampling error in all panel surveys, has not been investigated

in the context of the SIPP. The combining of data from two SIPP panels, an
integral part of the survey design, has not yet been undertaken at this time.
Indeed, estimates from two or more para2ls must be rigorously compared. Because
of the cumulative nonresponse rates, additional research to improve nonresponse
compensation procedures is desirable. Finally, the availability of longitudinal
microdata files allows the possibility of analyzing the data longitudinally.
Analyses conducted will lead to questions and investigations into edits,
imputations, and estimation procedures used on the longitudinal products.

As in all large-scale, continuing survey efforts, research is needed to improve
understanding of the effects of survey methods on the data collected. A
relatively new survey, like the SIPP, which is complex in its implementation
requires a commitment to understanding the measurement process. The wide
range of topics discussed above--questionnaire design, data collection, long-
itudinal concepts and estimation, and response error--illustrate where the
interest and emphasis was placed during the development program . 'd the first
few years of the SIPP program. One hopes that the program's level of commit-
ment to research methods can be maintained in the future.
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INTRODUCTION .

The U. S. Census Bureau has provided public use microdata as a
component of its decennial census data products since 1963 when
we released a one-in-one-thousand sample file for the 1960
Decennial Census. Since then, microdata files have become an
integral part of our decennial census and demographic surveys
programs. As a result, researchers in other Government agencies
and research institutes have been able to conduct important
policy and planning studies that could not be answered through
the use of published tabulations. Were it not for public use
microdata files, the only way these studies could be done, if at
all, would be by contracting with the Census Bureau for special
tabulations. This is not the preferred solution for several
reasons. First, these special requests are totally dependent on
programming and computer support that is committed to routine
Census work. Therefore, the time required to complete the work
does not always satisfy user needs. Second, statistical analyses
do not always turn out the way researchers intended. They may
want to change the variables or the analytical methods after they
see the initial results. Finally, in contrast to the costs of
using available staff and micro-computers, the costs of using
Census Bureau main-frame computers and programmers may exceed the
available resources for the project.

- The advent of public use files has eliminated many of these

problems but has introduced some new ones both for the researcher
and for the Census Bureau. Because of the flexibility available
when using microdata files, the broad access to high speed
computers, and the increased sophistication of data users, there
has been an increased use of this medium in the 1970's and,
particularly in the 1980's. With this increased use has come
increased demand for detailed information that was excluded from
or curtailed on public use files to protect the identity of
survey and census respondents. The statute (Title 13) under
which the Census Bureau operates requires that when we collect
and publish data under this authority we not publish results that
can be used to identify a particular respondent. Realizing that
it may not be possible to release data from which it is absolute-
ly impossible to identify an individual, we strive to ensure that
the risk that the data will be used to identify someone on the -
file is extremely small. For example, current microdata dis-
closure protection criteria prevent the release of geographic
identifiers for areas with small populations, extreme values for
continuous variables, and information that is obtained from

This paper reports the general results of research undertaken by
Census Bureau staff. The views expressed are attributable to the
author and do not necessarily reflect those of the Census Bureau.




or matchable to administrative records systems. These restric-
tions prevent survey sponsors from conducting scme analyses, such
as certain microsimulations; reprocessing the individual respon- -
ses; or having their own administrative data appended to the
survey results. They also inhibit the potential of surveys we
sponsor (for example, the Survey of Income and Program Participa-
tion iSIPP)) for program policy research by other Government
agencies.

Here are some recent nxanplés of requests for demographic micro-
data that could not be satisfied because of confidentiality
_ concerns: : '

© The General Accounting Office requests a file linking SIPP
data to Social Security beneficiary records. This file is
needed for a study related to a disparity in Social Security
benefits between adjacent cohorts of retirees. The
information from the Social Security records are match keys
that could be used by the SSA to identify SIPP respondents.

© The Economic Research Service of the Department of
Agriculture wants a file showing non-metro status of SIPP
respondents in order to assess the economic well-being of
non-metro residents in terms of their wealth, asset holdings,
and participation in Government programs. These non-metro
designations, in combination with the geography on the
released public use files, reveal areas of fewer than 100,000

persons.

© The National Opinion Research Center (NORC) requests a
special 1980 census public use file with records linked to
tract and SMSA data. This study, linking people to their
immediate neighborhoods (tracts) and the larger area in which
they live (SMSA), is part of a three year study of racial
segregation in the U.S.. Tracts and scme SMSAs contain
‘populations of fewer than 100,000 persons.

© Princeton University requests exact date of birth on a SIPP
microdata tape in order to research the Selective Service y
draft lotteries held in the U.S. in the 1970s. (Lottery
numbers were assigned to young men based on birth date.)
Since date of birth is available on many administrative
records files, it is an excellent match key and an additional
risk to identifying SIPP respondents.

© The National Institute on Aging (NIA) wants to conduct a
followup interview with respondents to the Longitudinal
Retirement History Survey conducted in the 1970s. One
condition for funding a followup survey is that a micro-
data file be made available for research studies
supported by the NIA. Such a file would be potentially
matchable to administrative records information maintained by
the Social Security Administration.




© The NORC would like SSA earnings history data added to a SIPP
microdata file to be used as a control group in an evaluation
of the Job Training Partnership Act (JPTA) manpower training
system. Data for the control group would be used to measure
the impact on outcomes such as earnings, labor force
participation patterns, and welfare recipiency of the JTPA
program relative to a population of non-participants.

© The Bureau of Labor Statistics would like access to finer
geography ‘and certain longitudinal matching variables on a
Current Population Survey (CPS) public use file. This survey
is sponsored jointly by the BLS and the Census Bureau. BLS
vants this additional detail in order to conduct statistical
research, facilitate longitudinal analysis of the data, and
develop small area estimates.

Users of data from the Census Bureau economic surveys and cen-
suses have a more basic problem when it comes to microdata.
Namely, the Census Bureau has not released microdata on busi-
nesses because of the unique visibility of establishments, the
availability of private sector data bases, and the effects such
files would have on our ability to produce subsequent special
purpose tabulations. Nevertheless, demand continues to grow for
public use files on businesses; particularly those relating to
the manufacturing sector. For example, the Census Bureau has
developed a longitudinal file of manufacturers called the Longi-
tudinal Establishment Data (LED) file. In a conference sponsored
by the Census Bureau in 1984, more than 100 economists interested
in the LED expressed their desire for a public use LED file. The
only alternative they saw--submitting special requests for
analyses to the Census Bureau--was totally unacceptable because
of the limited utility of releasable products and the timing and
cost factors, (Govoni-wWaite, 198S). ‘

Aside from the interests of ocur users, the Bureau of the Census
must also be concerned about whether the protections afforded
these public use files are sufficient. While high speed com-
puters have made public use files more attractive, they have also
increased public concern about potential abuses to individual
privacy resulting from the creation of large integrated data-
bases. In recent years, events in West Germany, Sweden and other
countries regarding government databases have high-
lighted this concern, (Butz, 1985; Dalenius, 1988). Moreover,
widely publicized exploits of computer hackers have raised fears
that, given enough patience, someone could defeat any schenme
designed to protect confidentiality. On top of this we know very
little about the true risk of someone identifying a respondent on
a public use microdata file. Statisticians are just now
beginning to quantify the disclosure risks associated with micro-
data, (Duncan-Lambert, 1987; Paass, 1985; Spruill, 1983).
Perhaps instead of seeking ways to provide more detailed public
use microdata we should be looking for alternatives that contain
fewer unknowns.
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With the growing demand for microdata products that cannot be
made public under current guidelines and the lack of an accep-
table quantitative measure of disclosure risk, the Bureau has
undertaken to find solutions that provide our users with the data
they want and our respondents with the data protection assurances
they are entitled to. This paper describes our current plans in
. terms of public use microdata, publicly releasable alternatives

- to microdata, and administrative arrangements. I describe scne
applications of these solutions to recent requests. Pinally, I
discuss legal arrangements that have been recommended as ways of

extending the obligation for protecting confidentiality to the
users of microdata.

LEGAL CONSIDERATIONS

Release of individual data by the Census Bureau is restricted by
Title 13, United States Code. Only sworn officers and employees
of the Census Bureau are allowed to examine individual reports
furnished under the provisions of this title. As needed, we have
the authority by Section 23 to ™utilize temporary staff, includ-
ing employees of Federal, State, or local agencies or instrumen-
talities, and employees of private organizations to assist (us)
in performing the work authorized by this title, but only if such
temporary staff is sworn to observe the limitations imposed by
Section 9 of this title." Section 9 (a) states that the Census
Bureau may not "use the information furnished under the
provisions of this title for any purpose other than the statisti-
cal purposes for which it is supplied” and may not "make any
publication whereby the data furnished by any particular estab-
lishment or individual under this title can be identified."

PUBLIC USE SOLUTIONS

Public use microdata are data products the Census Bureau releases
for general, unrestricted statistical and nonstatistical use. as
a result of our legal requirements, we must ensure that any
microdata product we release to the public is anonymous (no
individual identifiers) and that it will remain so. Consequent-
ly, individual characteristics on the file must be evaluated to
deternine if they can be employed to uniquely describe an in-
dividual in the population from which the sample was selected.
This evaluation procedure involves making some assumptions about
what external information is available, whether it is accessible,
and the amount of effort required to retrieve it. Where records
are not available, we consider the visibility of persons (that
is, things about them that are public knowledge and would be
revealed in the file).

Zhe Nicrodata Review Process

Prior to 1981, the Census Bureau's microdata disclosure reduction
criterion consisted of a 250,000 minimum requirement for the
population residing in sample areas that represent the finest
geographic area to be shown on the file. Additional disclosure
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reduction measures were established on a case-by-case basis by
the Census Bureau staff responsible for releasing the file. In
1981, other criteria were established, including a new population
minimum of 100,000 within sample areas; although a higher minimum
could be set if the nature of the file warranted greater restric-
tions. At this time the Census Bureau also created a Microdata

Review Panel (MRP) to review and approve all microdata files
prior to release. ‘ -

The Panel's membership included staff representing the Direc-
torates for Statistical Standards and Methodology, Economic

ams, and Demographic Programs; and the Data Users Services
Division and the Program and Policy Development Office. The MRP
was given broad authority to require additional masking techni-
ques to reduce disclosure risk. These include data grouping or
aggregation, addition of random noise, rounding responses, and in
some cases, suppression. In order to allow for a smooth transi-
tion and minimize the disruption to current microdata users,
files that were released prior to 1981 were not recalled and
surveys that were currently in the field were not subject to MRP
review. Continuing surveys come under MRP review only after the
sample is redesigned, the content of the questicnnaire is materi-
ally changed or the content of the file is expanded.

A typical microdata review consists of the following steps:

request to release a file. This request includes:

© tables showing population counts in identifiable
geographic areas:;

© a description of the survey design, sampling procedures,
-and weighting scheme:;

© a checklist identifying potential disclosure problems with
the file, including the existence of external files (e.g.
adninistrative records) which contain data items similar
to the proposed release:; :

© proposed solutions to these disclosure problems including -
topcodes, recodes, and deletions; and

© 'a data dictionary or annotated questionnaire for the
proposed file indicating which items are to be recoded,
topcoded, grouped or suppressed.

2. The MRP meets to review the request taking into consideration:

© Disclosure reduction requirements imposed on previous
releases (if any) from the subject survey. »

© If the survey is longitudinal, whether the proposed ,
geography has been changed from the previous release? If
it has, could the current and previous releases be matched
on characteristics to reveal areas of fewer than 100,000
persons?

© What information from the proposed file is available from

i
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external files; including those available to the survey
sponsor?

© If the survey sample was drawn from other Census Bureau
surveys Or censuses, were microdata files released from
those programs and what information did they contain?

© The uniqueness and degree of visibility of characteristics
on the file in conjunction with the proposed geography
(for example, residence in a particular institution).

3. The MRP approves the file for release as proposed; requires
specific modifications; suggests possible solutions that
the division/sponsor may accept or propose an alternative;
or rules that a microdata product is not possible given the
requirements of the sponsor. .

The decisions of the MRP are partly subjective in that no quan-
titative measures of disclosure risk are available for each file.
The panel members varied backgrounds within the Census Bureau
tend to promote a balance in the review process which recognizes
the needs of our users while emphasizing our obligations to
respondents. In recent years, with increased demands for more
detailed geography and administrative data appended to surveys,
the Panel's seemingly conservative stance has come under criti-
cism by users.

In order to provide a more scientific approach to evaluating
microdata disclosure risk, the Census Bureau has established a
permanent staff to conduct research on disclosure risk measure-
ment and reduction, (Greenberg, 1988). This Census Bureau Confi-
dentiality Staff is currently undertaking "reidentification
studies" for the Survey of Income and Program Participation and
the 1990 Decennial Census sample files. These studies involve
measuring (or quantifying) the risk of disclosure (identification
of a respondent) and designing methods to reduce this risk.
Reidentification studies for the proposed decennial census
microdata files will be done using the 1980 Decennial Census
five-percent public use microdata file and the entire 1980 Census
file. The files will be matched using rules that incorporate
knowledge of what information is available on external

files. The SIPP study involves a similar investigation with a
special focus on the effect of geographic detail on levels of
disclosure risk.

A logical extension of this research is a methodological evalua-
tion of various masking technigques. In the early planning
stages, this work would involve designing methods to evaluate and
- optimize the effectiveness of various techniques with respect to
reducing disclosure risk and maintaining the statistical utility
of the data. The schemes we will look at include: 1) recoding
responses into intervals; 2) rounding responses; 3) recoding
responses into categories; and 4) adding random noise to the
responses. We will evaluate the effectiveness of these techni-



ques to reduce disclosure risk and incorporate them, as
necessary, depending on the results obtained in the study of
disclosure risk, (Greenberg, 1988). :

There have been a few instances where we have developed special
purpose masking schemes which involve the introduction of random
noise. One case involved a microdata file from the Continuous
Longitudinal Manpower Survey (CIMS) which we conduct for the
Department of Labor to evaluate the effectiveness of the Com-
prehensive Employment and Training Act (CETA) of 1973. The
public use files from this survey contain earnings data matched
from SSA administrative records. Since this survey was in effect
prior to 1981, the microdata files had not come under MRP review
and had not been subject to the systematic analysis of risks '
involved with files linked to administrative records. Through
the addition of random noise and data transformation, we were
able to continue to release public use files that adequately
protected the confidentiality of respondents, (Kim, 1986).
However, we were not able to provide the full range of income
data through these techniques.

On occasion, we have developed masking schemes in response to
user requests for special purpose data files. An example is the
previously mentioned request from the NORC for census tract
characteristics on a 1980 census sample file. The Census Bureau
Confidentiality Staff has developed a two part approach to this
problem. First, they are developing variance-covariance matrices
of the data, along with the means, based on the modeling that
NORC has planned (see "Public Use Alternatives to Microdata®
below). Also, we will prepare a microdata file containing tract
characteristics to which noise has been added in order to reduce
the risk of tract identification. This approach was develcped in
consultation with the NORC who determined that the noise would
not unduly affect the utility of the data.

Potential Applications to Economic Microdata
The Census Bureau has recently explored the utility of surrogate
public use files, involving data transformations, as a means of
releasing sensitive economic microdata. To be useful, these
transformed files must preserve the correct estimates of the true
economic model; allow the analysis of subsets of the data cross-
sectionally and longitudinally; and allow expansion of the file
to include new economic variables and a link to outside sources,
(McGukin-Nguyen 1988). Two types of transformations have been
suggested: 1) stochastic transformations which involve adding
random noise to the original data while preserving the mean and
variance of the variables and the covariance relationships
between variables (Kim 1986); and 2) non-stochastic transfor-
mations which provide for the release of the data in ratio form,
(Monahan, 1986). Each of these methods has merit but each has
limitations with respect to the types of economic research for
which it will provide a suitable database. McGukin and Nguyen
have described the disclosure issues involved in each of these




types of surrogate files and the usefulness of transformation
techniques in providing correct estimators for a particular class
of single~equation economic models. They conclude that:

It is extremely important to develop precise
criteria for evaluating the disclesure risk.
Without such criteria, evaluating a microdata
public use file in terms of disclosure is
almost impossible. But, we emphasize that
disclosure free files are not enough. Such
files must be useful and we think the best
hope for developing a public use file lies in
focusing on surrogate data files which allow
researchers to estimate common economic
models. Finally, because current economic
analysis often uses multi-equation economic
models, further research into transformation
techniques should take into account these
models as wvell.

Public Use Alternatives to Microdata

There are occasions where traditional masking techniques do not
allow for the release of microlevel information needed by policy
makers concerned with both economic and social programs. In some
cases the sensitivity of the data (for example, information on
businesses) or the amount of masking required will prohibit the
release of a useful microdata file. That is, the masking neces-
sary to protect the file will destroy important relationships
among the variables in the file. To handle these situations, wve
are experimenting with the release of data tapes containing
summary statistics. In addition, we are considering the develop-
ment of test files as a means of allowing researchers to interact

wi?h the internal microdata without having direct access to the
files.

Tabulations of Summary Statistics

One category of products would include tabulations of summary
statistics, such as microaggregations, whereby individual records
are grouped according to specified criterion variables and
responses are replaced with averages for the group, (Wolf, 1988).
This approach, which is operationally straight-forward, has been
suggested as a wvay to provide access to economic microlevel
information, (Govoni-Waites, 1985). It is not a panacea, however,
since certain useful properties of the individual data will be
lost. One major area for investigation in this approach is to
deternmine rules for grouping establishments. Some users will not
be satisfied with the rules that are chosen and this inflexi-
bility is a major limitation to this approach.

Another summary statistic approach we are considering for more
general application is the release of variance-covariance or

correlation matrices of the data, (McGukin-Nguyen, 1988). Such
files allow the outside user to obtain information needed for




producing linear regression estimates based on the underlying
microdata and provide excellent confidentiality protection since
any given covariance matrix can derive from an infinite number of
data sets. As with all summary statistics, the biggest dis-
advantage with correlation matrices is that they are relatively
inflexible for general statistical use. Different users will
require different matrices just as the same user may require new
columns in his matrix as the analysis proceeds.

Remote Access or Test File Approach , ‘
Another public use alternative which we are considering resembles
a procedure used by the Luxembourg Income Study (LIS) to provide
vorldwide access to the LIS database through a telecommunications
network, (Rainwater-Smeeding, 1988). In the case of the LIS,
certain databases vere loaned to the Study by countries with
severe privacy and confidentiality restrictions. Since no public
use files were permitted, and due to the cost and inconvenience

of traveling to Luxembourg to work with the database, an altern-
ative had to be developed.

The solution involved the use of an electronic file transfer
network over which users submit program jobs to be run by LIS
staff on the database housed in Luxembourg. This process depends
entirely upon a user package created by the LIS staff containing:
1) a technical description of the data file; 2) a description of
the variables for each country's file including summary statis-
tics; 3) a codebook:; 4) recodes for income definitions; 5) a
sample data file containing 200 records from each country; and 6)
information on available software packages. With this package,
the potential user can plan a study, program tabulations, and
determine, to some degree, the utility of products created using
the "live" data.

Important considerations for the data provider are 1) the degree
of confidentiality protection afforded the test file; 2) the
physical separation of the users from the live data through the
intervention of the LIS staff; and 3) confidentiality measures
applied to the tabular output. Important for the user are: 1)
familiarity with required software (SPSSX); 2) the degree to
vhich the test file resembles the complete data file and 3) the
time required from submission of jobs to the receipt of output.
Regarding the test file, LIS provides live records, without
perscnal identifiers, that contain little or no geographic detail
but no additional masking. In the absence of public use files
containing geographic identifiers, these records should be
relatively anonymous. Jobs that are received are held until
released by LIS staff. Once submitted, LIS software checks the
programs for consistency. Completed jobs are checked by other
software for minimum cell size and to ensure that the individual
records are not being transamitted. Turn-around time is not
instantaneous but, given that nearly everything is automated, it
can generally be measured in hours rather than days.
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The application of this approach at the Census Bureau would
introduce additional complications. First, the Bureau has a
policy of not allowing direct telephone access to its .mainframe
computers, other than through "dedicated"™ lines. Even with
encryption techniques, use of passwords, and operator interven-
tion, we have concerns about the public perception that computer
hackers could get into the live data. A second problem is that
if public use files are also created, the test file could poten-
tially be matched to the public use file revealing additional
information (data suppressed or modified on the public use file)
for those cases on the test file. Also, for unique cases that
fall into the test file, removing the geography may not be
sufficient to protect the identity of the respondent. Finally,
we must be concerned with the possibility that although the
individual tabulations are "safe”, various combinations, taken
together, may reveal unique characteristics about a respondent.

The Census Bureau has recently initiated a Data Resource Center
(DRC) for the SIPP which will serve as a testing ground for this
approach to disseminating microdata. The DRC was created about
two years ago to serve researchers who cannot obtain the data
necessary for their analyses from available Census Bureau data
products. "It has been designed to serve as both a technical and

- an administrative link between non-Census Bureau researchers and

the data contained on internal Bureau files, especially those
files produced from the SIPP data set. Further, it has been
charged to coordinate and produce special demographic, social,
and economic data sets, tabulations, and analyses for non-Census
Bureau researchers and analysts from these files." (Cavanaugh,
1987) Although the Data Resource Center has an ultimate goal of
developing useful, and anonymous, test files, so far its primary
use has been to provide research files from the SIPP wave data
sets. (These research files have been modified to protect
confidentiality but have not yet been made public-use because
they require further research or evaluation.) Nevertheless, some
work has been done on the development of anonymous test files
that would be representative of the entire sample. Although much
work is required before a Luxembourg-type program is in place at
the Census Bureau, the DRC is working with interested analysts to
help make it a reality, (Herriot, et.al., 1988).

ADMINISTRATIVE SOLUTIONS

Public use solutions, such as these, will provide benefits for
‘the greatest number of users. They will not satisfy all users
and, in particular, may not be the answver for statistical
projects funded by other Federal agencies, including our survey
sponsors. Many studies requiring the development of models,
reprocessing of the raw data, or enhancement with various ad-
ministrative data sources cannot be done using public use files
or summary statistics. The nature of these studies requires use
of information that may never be made public use. .
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Aside from the SIPP, nearly all of the Census Bureau's household
surveys are fully or partially sponsored and funded by other
Government agencies. The Census Bureau collects and processes
the data under a reimbursable agreement and delivers a data
product to sponsors (tabulations and/or public use microdata
files). Under Title 13, survey sponsors are treated just like
other non-Census Bureau employees and are not entitled to see
individual records from the surveys they fund. This has present-
ed problems for some of ocur sponsors--who in fact are primary
survey users--and makes it more difficult to fulfill our mission
to provide statistical information to a wide variety of users.

Non-Title 13 Survevs

Before 1976, Title 13 did not specifically authorize the Census
Bureau to conduct surveys for other Federal agencies. Such work,
howvever, was authorized by the Economy Act (Title 31) that allows
one agency to perform work for another agency, or by Title 15,
which authorizes the Secretary of Commerce (of which the Census
Bureau is a component) to conduct special studies for other
organizations. When conducting surveys under these titles, we
cited the other agency's authority to collect the data but
maintained that the data collected in this manner must be kept
confidential when the sample from which the survey was drawn was
developed under Title 13 (for example, addresses obtained in the
decennial census). On the other hand, if the sample was drawn
from lists provided by the sponsor or involved canvassing certain
geographic areas (area sampling), the confidentiality, if any,
was assumed to extend from the sponsor's authority and not from
Title 13. Therefore, respondents were notified that we were
acting as a collection agent and that the individual information
would be turned over to the sponsor who would protect its con-
fidentiality to the extent permitted by law. When Title 13

was amended in 1976 to give the Census Bureau explicit authority
to conduct surveys for other agencies we began to use our own
authority and apply the Title 13 confidentiality provisions to
all reimbursable surveys conducted under that authority.

With the increasing demand from current and prospective sponsors
for identifiable data for use in conducting follow-up surveys or
in merging a respondent’s individual information with administra-
tive record data, the Bureau established a policy in 1987 to
conduct reimbursable surveys under Title 15, rather than

Title 13, when the following conditions were met:

1. The sponsor has the legal authority to collect the infor-
mation and to contract with the Census Bureau for the
work. A

2. The sample is not derived from Census Bureau records which
are protected by Title 13.

3. The purposes, content, methods, or other aspects of the
survey are not deemed objectionable by the Census Bureau.
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4. The sponsoring agency will: sign an agreement binding the
sponsor and its contractors and grantees to use the data
only for statistical purposes; notify the respondents of the
conditions under which the information is being provided;
collect and maintain the data in accordance with applicable
;edaral laws; and prohibit redisclosure in identifiable

orm.

We have approximately 12 active surveys conducted under the
sponsoring agency's data collection authority. The samples for
the majority of these surveys were selected from administrative
lists provided by the sponsor. However, we are doing the Health
Interview Survey for the National Center for Health Statistics
(NCHS) using area sampling and a Point of Purchase Survey (CPP)
feasibility test for BLS using random digit dialing. Although we
anticipate that we will continue to get requests to conduct
surveys outside of Title 13, some sponsors will prefer to use
census lists to select their samples because alternative frames
are not available or too costly.

Use of Special Sworn Employees

As previously mentioned, the Census Bureau has the authority to
use temporary staff to perform work authorized by Title 13. This
includes employees of other Government agencies and private
organizations. The Census Bureau, at its discretion, can appoint
an individual as a Special Sworn Employee (SSE) when: 1) that
individual is employed by an agency or organization for which wve
have a contract to provide services or are engaged in a joint
project and the person has expertise or specialized knowledge
that can contribute to the accomplishment of our projects or
activities; 2) the individual is employed by an agency or or-
ganization performing a service for the Census Bureau under
contract or provides information to the Census Bureau for statis-
tical purposes; or 3) when Federal law requires an individual to
audit, inspect, or investigate Census Bureau activities. As an
example, we have sworn in employees of the Social Security
Administration (SSA) to obtain information from SSA administra-
tive files about respondents to the SIPP for a matching project
that wve are jointly undertaking. Also, during each Census of
Agriculture, we swear in employees of the Department of Agricul-
ture's National Agricultural Statistics Service to review county
level summary data. These experts loock for abnormalities in the
data, based on their local knowledge. A

In 1977, the Census Bureau instituted the ASA/NSF/Census Research
Program, jointly funded by the Census Bureau and the National
Science Foundation (NSF) and administered jointly by the Census
Bureau and the American Statistical Association (ASA). Broadly,
the purpose of this program is to promote methodological and
substantive research involving Census Bureau databases; to
provide hands-on experience for graduate students in the fields
of statistics, economics, demography and related areas; and to
help bridge the gap between academic and government social
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science. The ASA Fellowship Program, as it is commonly called,
has been instrumental in bringing improvements in Census Bureau
operations--primarily by providing increased communication
between Bureau staff and the users of our data. Between 1977 and
1987, 32 Fellows and 25 Associates have participated in the
program. '

- The ASA Fellowship Program has fifteen specific goals to bridge
the gap between government and academic social science (Table 1).
An Evaluation Conference held in June 1986 found that "the
program has been highly successful when assessed in terms of its
objectives." Regarding Goal 1 (to provide academic scholars with
the unique opportunity to have "hands on" access to Census data),
Pellows and Associates have used data sets unavailable to re-
searchers outside the Census Bureau for reasons of confiden-
tiality. For example, several Fellows have used microdata from
the SIPP and from the Longitudinal Establishment Data (LED) file.
Some participants have used data sets constructed from Census
Bureau data and data from other agencies. (ASA Grant Proposal,
1987). Through the various research activities conducted with

these data sets many of the other goals of the program have been
achieved. .

In 1986, we instituted the Interagency Research Fellowship

Program which was modeled after the ASA Fellowship Program. This

new program, however, was designed to support projects funded by
| other Federal agencies. We believed that a larger program would
‘ expand on the successes already achieved; provide more visibility

for the program; stimulate intellectual discussion between Census
| employees and Government researchers; and open up avenues for new
@ = approaches to our problems and procedures. As stated in the

proposal for the Interagency Research Fellowship Program, it is
intended to:

o foster and stimulate increased use of census data bases for
methodological and substantive research which would benefit
from access to individually identifiable data; :

© provide a research environment emphasizing collaborative
interests of the Census Bureau and the social sciences
research community; and

o stimulate the exchange of substantive and methodological
information between Census Bureau personnel and the academic
communities.

To be eligible for this fellowship, a qualified person must have
a project acceptable to the Census Bureau. In addition, the
project must be funded by another Federal agency, state or local
government, or an appropriate research funding source. The
project must be accepted as having statistical merit, direct
relevance to the Census Bureau mission, and be sponsored by a
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component of the Bureau. Finally, the project must be approved
by the Director of the Census Bureau who will make his determina-
tion based on the merits of the research as well as the long-run
benefits and costs that the project may have on other Census
Bureau programs. Appointments as Research Fellows are for a
period of one year, with continuations of up to three years
possible. As with the ASA fellowships, Research Pellows must

- commit to an extensive period of work at the Census Bureau
facilities in Suitland, Maryland.

In the initial application of the Interagency Research Fellowship
Program, we have brought in a full time employee of the Economic
Research Service (ERS) of the U.S. Department of Agriculture to
work with a SIPP file containing non-metro designations. As
described previously, this detailed geography was needed to
asgsess the economic well-being of non-metro residents--a study
fully supported by the Census Bureau's statistical mission. 1In
addition to the analyst, a programmer for the ERS was assigned
for six months at the beginning of the project to create an
extract of the specific SIPP file which could be used with SPSS
software and alsoc to assist in checking the initial tabulations.
The research is proceeding quite well and we expect several
reports will be published. Also, there has been a healthy
exchange of ideas between the ERS researcher and staff in our
Population Division which is supporting the work. Administra-
tively, cost accounting has worked fairly well with a special
account gset up to draw from the $30,000 allocated for computer
expenses. The primary administrative complication resulting from
this program is the lack of adequate space in the Division for
the Fellows to work. The lack of adequate space may limit the
expansion of this program to a great extent, especially until
after the 1990 Census.

The requirement of this program that all research with the
individual microdata records be done onsite has been a signifi-
cant limitation to some potential Research Fellows who do not
wish to commit so much time away from their homes. Although
Title 13 does not require that the data we collect be maintained
at a specified facility, it is the Bureau's policy that in order - .
to assure security and maintain the public's confidence, ve
generally require that the data be used in Suitland. To overcome
some of the inconvenience to the Research Fellows and other SSEs,
ve are experimenting with a procedure to locate restricted data
at our regional offices. These offices are located in twelve
large cities (Table 2) throughout the United States.

We are experimenting with this program through a Joint Statisti-
cal Agreement (JSA) with Harvard University. The purpose of this
project is to analyze the results of the Post Enumeration Survey
component of the decennial census pretest conducted in

Los Angeles, California in 1986. Since the file contains geo-
graphic identifications to the block level, a public use product
is not possible. In addition, it would be quite inconvenient for
the Harvard researchers to come to Suitland to process the data.
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As a result, we are providing the individual data from this test
to the Harvard researchers, who are SSEs, on a microcomputer
located at our Boston regional office which is within commuting
distance of Harvard. The computer was brought in by the re-
searcher and the data were loaded from floppy disks. Interactiv
sessions are restricted to the regional office; however, the '
tabular output can be analyzed at Harvard. The work is to be
done over a period of several months and, upon completion, the
computer's hard disk will be scrubbed and the computer will be
returned to the University.

In the long run, we would prefer a more centralized approach to
this program. We envision dedicating a minicomputer at Suitland
for this work and connecting it to each of our regional offices
through the secure telephone lines which will support our decen-
nial census activities. Terminals at the regional offices could
access specific files for authorized projects. There would be no
connections to the Bureau's mainframe computers and the files on
the minicomputer would not contain any individual identifiers.
Survey data matched with administrative records could also reside
on the minicomputer. Staff in Suitland would provide technical
suppgrt to the Research Fellows by monitoring the interactive
sessions. '

This regionalized approach will not satisfy those Special Sworn
Employees who are great distances from a regional office city:
nor will it satisfy some of those located in Washington or near a
regional office city who-are locked into their own machines due
to software requirements or cost factors. However, as in the
case of the Harvard JSA, there will be instances where it is
preferable given the alternatives.

LEGAL OPTIONS

In addition to our public use and administrative solutions, there
are legal options which would extend the obligation to protect
confidentiality, and the resulting liability, to the data user.
These options involve: (1) creation of statutory penalties for
improper use of public use microdata, and (2) legal contracts or
license agreements that bind the user of public use microdata to
use the data only for prescribed statistical studies.

In support of statutory provisions, Robert Pearson of the Social
Science Research Council wrote that: “"Acceptable disclosure risks
are neither easily nor precisely calculated, but such agencies as
the Bureau of the Census and the Internal Revenue Service often
require (or interpret the laws that govern the release of such
data as requiring) that these levels equal gero. I reveal my
prejudices here, if not before, in believing that the extended
use of federal statistics per se is not inappropriate; but rather
that (1) the value of these data are not fully realized and (2)
most current statutes under vhich the release is governed are
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inadequate because they recognize only the obligations of those
vho collect the information, not the obligations of those who may
subsequently use them." (Pearson, 1986).

Similarly, Jelke Bethlehem of the Netherlands Central Bureau of
Statistics, in a paper presented at the Census Bureau's Fourth
Annual Research Conference, concluded that "...disclosure of
micro data sets is possible and often difficult to prevent unless
the information in the data set is severely reduced."™ "There-
fore," he wrote, "if micro data are released under the conditions
that the data may be used for statistical purposes only and that
no matching procedures may be carried out at the individual
level, any huge effort to identification and disclosure shows
clearly malicious intent. In view of the duty of a statistical
office to disseminate statistical information, we think dis-
closure protection for this kind of malpractice could and should
be taken care of by legal arrangements, and not by restrictions
on the data to be released." (Bethlehem, et.al. 1988).

There are only a few examples of legal arrangements currently
being used by statistical organizations. In West Germany, the
Federal Statistical Office assumes that there is a residual risk
of disclosure in any release of public use microdata. Conse-
quently, they have a means of releasing microdata to an institu-
tion under an agreement requiring that:

© The receiving institution pay the cost of modifying
records for disclosure control prior to release:

© The receiving institution not try to reidentify racdrds:
© Data may not be transferred to third parties; and

© Vioclation of the conditions of the release will
result in a fine and exclusion from future access to
microdata.

Recently, two laws (the Federal Law of Statistics of January 1987
and the Census Law of November, 1985) have had a significant
impact on the release of microdata in West Germany. In the
Census lLaw, Articles 17 and 18 specifically prohibit the reident-
ification of respondents from census data:

Article 17
(1) The characteristics, including the block
side (Article 15, para. 4, sentence 3), re-
corded on the basis of this law will be used
only for statistical purposes.

(2) It is prohibited to match characteristics
pursuant to para. 1, or to combine such
characteristics with data from other statis
tical surveys, for establishing a raference
~to individual persons for other than statis-




17
tical purposes of this law.

Article 18 ’
Whosoever, contrary to Article 17, para 2,
brings together characteristics or data after
the characteristics according to Article 17,
para 1 have been transferred to data media
intended for further computer processing,
will be liable to a term of imprisonment not
exceeding one year or to a fine.

In the United States, two research organizations, Ohio State
University's Center for Human Resource Research and the Univer-
sity of Michigan's Institute for Social Research (ISR) are using
or are planning to use contracts as a means of releasing more
detailed microdata files. Ohio State University releases a
public use file from the National Longitudinal Surveys Youth
Cohort (NLSY) conducted by the NORC through funds provided by the
Department of Labor. In addition to the public use file, a
separate "geocode data tape" containing county codes, college
identifiers, some administrative data, and limited information

from the County and City Data Book are sold to institutions under
a license agreement.

The OSU license agreement requires that: 1) results of the
research be published only in summary and statistical form such
that no individuals can be identified; 2) files will only be used
for specified statistical research and will not be released to
unauthorized persons; 3) no attempt will be made to identify an
individual on the file:; 4) the tape recipient may not hold OSU
liable for claims resulting from release of the file; 5) the
tapes are destroyed when the work is completed; and 6) the
recipient agrees to all protections required by the Privacy Act
of 1974. This type of agreement has been used since 1980 and
there have been no known breaches of confidentiality or evidence
of impropriety. Presumably, if a breach were to occur, the main

recourse to OSU is to stop providing the guilty user with these
kinds of microdata.

The ISR proposal involves the Panel Study of Income Dynamics
(PSID) which ISR conducts with funds provided by the National
Science Foundation and others. Currently, PSID public use files
show geography to the county level (there are no restrictions on
county size). To meet increasing demands for local area data,
special research files are being created which identify records
by census tract and by ZIP code. ISR plans to release these
files to researchers wvhose institutions co-sign an agreement
patterned after the Ohio State license agreement. The recipient
institution would be required to provide a detailed proposal as
to how they plan to protect the data while it is in their po-
ssession. If ISR agrees that the measures are appropriate, the
researcher must post a $1000 security deposit before the files
would be released. Upon completion of the work, the recipient
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attests that all files or derivatives have been destroyed and
signs a statement that no known breaches of confidentiality have
occurred. The $1000 deposit would then be returned.

I know of no examples of statutory penalties or legally binding
contracts regarding the release of microdata currently in use by
U. 8. Federal Statistical Agencies. The National Center for

. Health Statistics (NCHS) does, however, require purchasers of
public use microdata tapes to sign a statement in which they
agree to abide by the NCHS legislation which states that "the
data may be used only for the purpose for which they were ob-
tained, i.e., for statistical purposes." (Mugge, 1983) This
signed statement is in addition to established disclosure protec-
tion measures which are similar to those employed by the Census
Bureau. Although not a means to provide greater access, the
statement does help to sensitize the user to NCHS' concern for
the confidentiality promised to the respondent.

A legislative approach that could expand access to Census Bureau
microdata involves creating a new type of appointment, similar to
Research Fellowships, that would provide access to microdata only
for general statistical research. Persons, so appointed, would
not be Census Bureau employees and would not be restricted to
doing research specifically tied to Census Bureau work. This
would open the Research Fellowship Program to additional re-
searchers and would remove the time limitations associated with

temporary employees (SSEs).

Currently, contractual and legislative options such as user
liability and research appointments are not available to the
Census Bureau. Title 13 does not give us the option of sharing
liability with microdata users or providing access to identifi-
able records by non-Census Bureau employees. The Census Bureau
will look at legislative changes as a means of supplementing or
replacing our public use and administrative programs. If such
solutions are deemed appropriate, we would need to carefully
evaluate how our respondents would react to sharing our respon-
sibility for protecting their data with others before we recom-
mend any modification to Title 13. In addition, we would have to
consider the sensitivity of the information on the file and the
consequences of a possible breach on our ability to gain the
voluntary cooperation of our respondents in the future. ,

CONCLUSIONS

This year marks 25 years of producing public use microdata files.
When ve originally conceived the idea, we thought that most users
would want to receive the information on computer punch cards,
(Zeisset, 1988). Things have changed a lot in these 25 years--to
the point where over one-half billion bytes of information can
now be stored on a single CD-ROM disk. Now, many private re-
searchers and the staffs of nearly all Government agencies have
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the ability to process large databases and to apply sophisticated
analytical and modeling techniques. The potential social and
economic benefits resulting from this research are enormous.

On the other hand, public concerns for protecting individual
privacy and confidentiality have been heightened by the vast
databases maintained by Government agencies and the trend toward
matching files across agencies. These practices, along with the
ease with which the data can be handled and analyzed, may cause
survey respondents concern that the Government may use their
responses, that were provided voluntarily, against them in some
wvay. Businesses, on the other hand, are concerned that com-
petitors will take advantage of information they may glean about
their financial situation or marketing strategies. These con-
cerns, if substantiated by a misuse of statistical data, could
reduce participation in our censuses and surveys. Although this
result may not affect the immediate short-term goals of any
individual researcher, it would certainly be a long-term tragedy
for the entire statistical community and should provide suf-
ficient incentive for researchers not to abuse the trust respon-
dents placed in the Census Bureau when they provided the
information. However, even an innocent misuse or carelessness
may be all that is required to markedly reduce public participa-
tion in our programs. Also, public use products are not re-

stricted to bonafide researchers and others may not be so motiva-
ted.

In this environment, the Census Bureau, as a service organiza-
tion, must continue to provide the best possible service to our
users--especially Federal users who depend on our data to make
policy decisions that affect the quality of life for millions of
Americans and, at the same time, are responsible for allocating
billions of taxpayer dollars. In addition, we must continue to
examine and evaluate the potential risks of identifying survey
and census respondents from public use microdata and we must
establish criteria for acceptable levels of risk. Where public
use microdata are not possible given this risk, we will consider
alternative products and administrative arrangements that satisfy
our user's statistical requirements. Finally, and perhaps most
importantly, we MUST ensure our respondents that the data they
provide the Census Bureau for statistical purposes will MOT be
used to make determinations about them as individuals.
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Table 1
OBJECTIVES OF THE ASA/NSF/CENSUS RESEARCH PROGRAM

To provide academic scholars with the unique opportunity to
have "hands on" access to Census data.

To provide increased opportunity for accomplished social
scientists to work on important problems in a non-academic
environment, where production and research needs are often
different and can conflict.

To stimulate nethodological and substantive research in
acadenmia on the problems of collecting and analyzing data
that provide the basic information for making decisions that
can have broad impacts on society.

To increase exposure of Census Bureau social scientists to
outside expertise, and hence to broaden their perspectives
regarding the ultimate analytic uses of the data they
produce.

To bring about an improvement of the quality of the data
collected and disseminated by the Census Bureau.

To further specific scientific advances in methcdological
and substantive areas related to the data collect;on
activities of the Census Bureau.

To provide an opportunity for graduate training and
doctoral dissertation research using the problems of
governmental data collection agencies.

To develop a resource group of personnel for future
recruitment of statisticians and social sc;entists to help
£ill governmental research needs.

To provide a large variety of usable real data, as vell as
computer software programs for their analyses, for taachlng
and research at academic institutions.

To conduct seminars and conferences jointly sponscred by
a group of agencies and academic institutions.

To increase the interaction and ccllaborative research and

education among agencies and between agencies and academic
institutions.
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Table 1 (Cont.)

To improve the quality of the statistical analysis of Census
Bureau data.

To suggest important new analyses of exzsting data that can
and should be done.

To generate a positive impact on curriculum development at
academic institutions.

To develop a cadre of people experienced in problems of data
methodology and data use who will submit high-quality
proposals to NSF to pursue basic and appliad research based
upon novel ideas and approaches.




Table 2
CENSUS BUREAU REGIONAL'OFFICES

Boston, Massachusetts
New York, New York
Philadelphia, Pennsylvania
Detroit, Michigan
Chicago, Illinois

Kansas City, Kansas
Seattle, Washington
Charlotte, North Carolina
Atlanta, Georgia

Dallas, Texas

Denver, Colorado

Los Angeles, California
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