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Welfare programs serve an important role in providing both short and long 

term assistance to lwincome families and individuals. The Aid to Families 

with Dependent Children (AFDC) program, for example, the basic cash assistance 

program for low-income families with children, aids about 11 million people each 

month. Zks.hpmts ef AEDC; 

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 

-@%me and Ellwood (1983)), which found that 

althougk aost mu MBC- 

of tine ( two  years oc less) a aharity r m i m  an 

Y W  

of t?Siablaad"8?.!'w'sfVh 'pafrrl: f ~ t  t h ,  

.YI- cmWw 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 APDC participation 

from the Panel study of Incoane Dynamics (PSID), and a study by June O'Mill, 

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 ~'~eill, Bassi 

and Wolf (1985) have further examined AFDC spells observed in the NLS, using 

1. See 
for disme&m ai thio.-fiteratur%. 



several variations on discrete duration dependence models to test for increased 

probability of continued participation as spells lengthen. w in ally, a recent 

mi?%& -?! ,-Blank has intr&ced_ .a moge rigurous daffsitioav& bmUare 

,data-orz participation f ram tha control group for the ~eattl 

~i~~ Expcrriaasnts t S ~ / D I M E )  . --*fpnf  tam,-?^^ .u 
evidaaee & ud.Eare ~~ e &ety of model s p e e i f f ~ i ~ . ~  

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, Iplcza. 

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  lank's SIME/DIME data, which are 

bath rather old and limited to a very non-representative set of sites, all of 

the other dynaxuic 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 tixm 

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 AEM: spell durations. 

2. TWO other recent papers consider issues relating to welfare dynamics without 
modeling dependency explicitly: Jahn Fk X 9 S 0  
the""§urvey of Incame and Program Participation (SfPP) 
of mazrhjw 'ties on AFDC exit rates., and Rchrtcm Willizn~~ and 
Patrich -= also used SIPP data to examine welhr(l'*tfansitions 
spore gemrally. 



Modeling the Duration of Welfare Spells 

As discussed above, a fairly large number of authors have modeled aspects of 

welfare program participation w e r  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., 

U, > Un* 
The participation function, then, may be written simply as 

0 - 4 - U , > O ,  

A dynamic component may be added to this model simply by assuming that the 

participation decision and its components, Y, and Un, are reassessed in each 

period, so that 

4 t  ='- Unt > 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 = incoare, and X is a vector of 

specific household characteristics. For both Y, and Un, however, the 

determinants of Y may shift considerably with changes in the X vector. For 

example, consider Yn, which is a function of 

Yn = fn(%tEstCtO,I), 

where E, = the household head's earnings, E, = the spause's earnings (if any), C 

= the child care costs necessary for the head (or if present, spouse) to work, 0 

= other incamh (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: 

Yw - fw(&,C,O,B,E), where 

% - earnings during welfare recipiency periods, for any earners in the 
household, C and 0 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 statets welfare program 

eligibility rules. 

As may be seen, both Yn 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 headts 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. -I?-. 

as a source of social ethgmm, i3eercasf~ the l i k e l i b o d  that, dl eisr-.-held 

constant, they wiU chooes +&a participate in -fare programs. 

less affected-for ammpPe, sune .say belag to a eubculture 

about d.viatlm frum~r~acial norrser bqmersl, While it is difficult to test 

directly for these factors, the presence of other behaviors that deviate from 

social norms-for example, a birth while unmarried-may indicate a higher 

tolerance for stigma effects. 

In rcrscnce, then, thfr rrirf prediets that f a c ~ - m k m e -  

frola n c m 4 d f i r s  m o r r e  such as earnings 

d l  else held caRBClmt. 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. - a f a  bh. sbfl+.-hs m e  ~t~ th61 c a r em editing 

p r o c ~ a s  titat are applied €0 other Census Bureau data products, and 

particularly for bqitudinaf ,  anal yf s, sme further editing is typically 

necaffary. The AFDC file used in this analysis, which contains 491 cases with 

observed 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* 

it, Xt) as the cumdative distribution of time on welfare, with Xt 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, 4 1  

through 4t. At any time t, then, i?*(ttxt) 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, xt). The survival function for 

participation is then simply the proportion still on welfare at time t--that is, 

S(t,*) = 1 - ~*(t,+). Ru, instantaneous; rate of exit framwelfare, or the 

hazard rate for exits, conditional on participation up to time 'Itt, is then 

given by 

A(t,+) = lim prob(t<T<t+btIT>t,Xt-) 
bt4I b t 



If this is integrated, the survival function becomes 

The specific functional forms of the hazard model that are estimated here 

include both a Weibull and a loglogistic distribution far 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 AFIX spell data, which 

appear to be distributed quite similarly to the SIPP data. In fact, in 

preliminary goodness-of-f it 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. 

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 characteristics. These data, shown in Table 1, 

make it clear that %FwmtMy data cn: prrtfcfpauCkarwdmm result in 

su&Mtially shorter w t i a t d  spell &rations than thon fand by Bane and 

Ellwood using the PSID. ABa*tTi& first colunm of Table 1 shows, more than half of 

a11 ADC ndpi.nts hm laft Uu prograa by the end o f  the (irst year--* 

medim $pel1 length is about 11 months, In contrast te the iaedim of about 2 

3.  See Allison (1982) and 'hrma and H a ~ a n  (1984) for more discussion of 
modcling a time-related dependent variable in a survival function context. 
Blank (1986) also discusses the implications of using alternative hazard 
distributions. 

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. 



- 
? ?  
0 CI In- 



ha .nd U L d .  As discussed earlier, the major reason for 

L9-- this difference is probably the fact that spells are measured in months rather 
cpi@ 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. 

Mothen wtto bve maw -bem'acaTi:tf~-am rffClbiY to havll cmsfdemb1~ larrgcr 

spell6 than the emr-mrrf.6 grrrup (who are lp divorced or 

sepasiatsd). Tb=m@e%ma--m h r  ~~(bt+uarried we13are ru~ipients is 

-jwst WfL;8 manths far the mmz-aazried 

group. Additionalky, 40 p e m  lof the never-marrfed L 

A second variable that appears to have a considerable impact on 6-11 

durations is . Rec 1J$Owmm 

The median spell length for those employed inmediately before the start of the 

welfare spell is less than 5 months, compared to over 12 months for those who 

were not employed. w. 
labor-force attachment, may be picking up both a measure 

and foplo indication of emph-nt-relaw s)c.~e3?6r3 

5 -  This estimate is consistent with the median of about 10 months estimated by 
O'Neill et a1 . on the basis of administrative data on AFDC case openings and 
closings. It is lower than the median of about 18 lnonths 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. In 
fact, subsidiary analyses for this project fomd that duration estimates 
were not terribly sensitive to the exact specification of the employment 
variable- 
the welfar 
duration. 

7. Ideally, a b-t nrsrsure d Job skills, such as cdueatfsa~v 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 



fity to find and hid a jab, anb ars 

f i ke iy ,  oa weraqe, Co hsn more such skills than those via no recent job. 

Other variables examined in Table 1 include race and the age of the family's 

youngest child. d o o c . ~  t;0amkeadiMamwmpf withwaasllvhikes 

experiencing a 3wt under 16 months, campared to abut. 8 mnths 

E ~ E  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, 

howwer, 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 employrnent.8 

Although the results presented in Table 1 make a strong case for differences 

in expected durations ior those in different s ~ a t i o n s ,  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 modal 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 hausehold, increasing their liklihood of exit from AFDC. 

family sixe) while indirectly decreasing the return to work, through 

(Footnote 7 Continued from Previous Page) 
- w i l l  beaddadla tkio 
* 

8. Age cutoffs below 6 years were also examined, and were also found to produce 
only insignificant differences between those with and without young 
children. 



Constant 

Marital Status 
1 =Ever married 

Employment Status 
l=no recent job 

Presence of Child Under 6 
1 =yes 

Family Type 
l=no subfamily 

Teen-aged Mother 
l=no 

Number of Children 

Maximum AFDC Benefit 

Other Income 

Unemployment Rate 

Table 2 

Duration Models for Welfare Spells 

Mean Value Weibull 
of Variable Hazard 

2.287** 
(0.4 10) 

-0.2 15 -0.317* 
(0.145) 

0.67 -0.650** 
(0.179) 

0.7 1 0.601** 
(0.135) 

0.67 -0.002 
(0.146) 

0.72 0.242 
(0.160) 

0.75 -0.189 
(0.183) 

1.86 0.149** 
(0.058) 

365.64 0.00002 
(O.oooo5) 

45.10 -0.0005 
(0.ooo5) 

7.96 0.039 
(0.039) 

Source: Calculated b m  a 32 month panel of the 1984 SIPP. 

Standard errors in parentheses. 

* * 
Significant at the 1 percent level. * 

Signif~cant at the 10 percent level. 

Loglogistic 
Hazard 



potential impacts on child care costs. ~ o t h  of these effects would be expected 

to increase spell lengths. 

and incr-, &&m 

*--- 
e Both variables are significant at the 1 percent la-1 in both 

versions of the duration W e l ,  and both have large associated esti~~rtes.~ AS 

seen earlier, ewwwus~ 

iafmmws ens. &lIdren in the AFDC-zmit is also highly 

s m t - - i w r  b# &f-I, with larger 4 Gkdldren increasing 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 madel, but not if a Weibull distribution is u s d .  In both cases the sign 

is in the expected direction. Tha correlation matrices for these modals 

indicate 

) The 

presence of a subfamily is also not statistically significant, but has a sign as 

predicted above. Presence of a teen mther does appear to increase expected 

9. It should be noted that the estimtes shown in Table 2 refer to the 
likelihood of remaining on m, rather than the likelihood of exiting 
(which is more comonly shown) and as a result all of the signs of the co- 
efficients are the reverse of those seen in exit models. 



spell lengths, but is significant only at the 10 percent level, and only in the 

laglogistic version of the model. Pr?i&f;Ty,e maxi mum *-nee ~"i!ve%IL-'Wtm 
-+ aad ~amp1aymsnt xa4su are a l l  insignificant, although all haw signs in I 
tb. dimctiw. 

The results seen in Tables 1 and 2 have some important implications for an *I 
understanding of welfare dynamics. 

wthoxf. arad -= C z 

As discussed above, the marital status impact may well 

arise, at least in part, out of different perceptions about welfare use among 

1 ;  
unmarried mothers and those in the larger society as a whole. &married mothers 

I 
may be more likely to belong to a subculture where welfare use is considered 

relatively nonual-or alternatively, women who becomb mothers while unmarried 
1 

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

i 
\ I 

I 
of social norms 

1 
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 
I 

characteristics in predicting welfare spell durations. These characteristics 

are undoubtedly related to real differences in wonens* 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 
I 

availability of other options. ~b+set~W@f '' 

youngest child, which we c b u h y .  
I 

use in decid&g Ww&br canti- 
I 

These findings also demonstrate, however, that for many mothers, 
I 

particularly divorced and separated women with some recent work experience, M'Dc 



spells are l ikely to be quite short. For these women the program clearly does 

serve primarily as a source of very short term emergency support. "4 

. .h tqev&r ' .W-  C& wamn who enter as 

never-rawcku& 

be- 17 and 18 abart w-pimimt~ &! r a e h r  

m m  
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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 ~ulletin 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 participating 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 working 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 Swey of Income and Program 
Participation (SIPP) provides data that can be used to study the 
chanrnuistics of Old-Age, Survivors, and Diibility Insurance 
(OASDI) and Supplemental Security Income (SSI) program 
panicipants. I& is c s ~ ~ o f ~ n g s n w ~  
-mp=y WII 
sampling uron drrs 00 tbe $mu number 
available hr rQwfic r o r l p ~ .  TBs g 
varhnces 
separately 
pertain directly to analyses of t b  w s .  This article 
describes an appmch to the direct computation of sampling 
mrhnces for OASDI and SSI program participants. The 
;rpproxh uses the pseudo stratum and hdf-sample codes 
available in SIPP public use data files. A table of generalized 

, ' standard errors is consuuaed for participants of both prO6~iMIS 
' aged 18 or older. G e n e n l i i  standard errors could not he 

computed for child benef~kries under age 18 because of a wide 
variation of design effects across subpopulation estimates. 

TIE Survcy of in con^ and Program Picipatiaa 
(SIPP) prov~dcs data that can be used to study the 
socmconmrc charactcrisucs of persons participating in 
progrvns dnhutcral by tllc Social Sccwity 
Admirustrauon (SSA): Old-Age, Survivors, and 
Disab~lity Insunace (OASDZ) and Suppkrned Security 
lncon~c (SSI).' Cwrcntly, data f r m  the initial 1984 
SIPP p e l  are avaihbk. Thc 1984 panel coDPiw of 
approximaaly 20,000 households comprising about 
54,000 individuals. T h g h  a spccll algorithru 
Jtvcloped by SSA, about 8.000 of tbtse iadividttlls have 
ken idcntificd as OASDI and SSI program participmts.' 
Includd among than u e  about 4,600 mind-worker 

.Oflica of Reurrrh d Slrirrirr. O r m  of b i i c y ,  Social Security 
 allon on. 

Gencrrl iaformuioo oa cbr SIPP cur k faurd io b w a  N e k  
b v i d  McMilhh rad -1 Kupcyrk, Am O r d e w  of the 
d t r o m c u I d R g n n R r U d p . l i o o ( S 1 P P W ~ R p l S c r i o r ,  
No. 8401, up* I), Buruu d thr COIIDU, d Cmmuco. 
19U. 

bcncficiaries. about 600 dhb ld -work  bcneficiuics, 
and 700 aged, blind, or disabled SSI rccipienu The 
remaining participants uc  survivor, spusc, or child 
bcncficiarics. 

To provide s m m a q  SIPP data oa SSA program 
participants to rhc public, a special set of tables 
was introduced m rl~e A n a d  StatistLcPI Suppkment to 
thc S0ci.L Security Bulletin for 1987.' Th ubIcs 
pertain to the civilian mnicutitutiuaaiittd poprkriod 
racciving OASDI and SSI paymeau. Tby fow oa 
thnt major thants: the composition and lewl of income 
of persons receiving diffueat types of OASDI kacfits, 
dw general chanctcfistics of persons aged 18-64 
receiving OASDI or SSI paymuus based oo disability, 
;rrd similar info- rbau SSI recipients aged 18 or 
oldcr. The unit of analysis in these dlcs is the 
individual rccipicnt. 

Mmy of Ihc clistributim and inconle I f f &  shown in 
tke Supplement tables arc b& on a relatively allall 

' ~ e ~ ~  Vaughur, A - - B a d  Type d B a d i t  Code for ' h l l u d  Slpl t lkd S P p p l ~ ~ t o  Ihf *i*l WricJ -* 
UM Sucivl Sororily Pwru (ORS Wort ig  Rper Sai.r), OfGw of 1997, ofrim of R e d   la^ Swinicr. swirl SecvriW ~~ 
RWL* ud S U a k ,  Social Mmi- (-a. 1987, ubk lS22. 



number of sample casts. Summary gtuisia gtncnted 
f rm anall numben of uses cm be impncise due to 
large sampling enon ( w i a n c ~ ~ )  md often nrggea 
differcnns bc twm subpapllatioas when no nrl 
differences exist. It is imprant,  therefon, thrt 
cstimrta of sampling errors bc provided along with tbe 
mirnatcr of dircct intctcst. 

T b e B m u o f t h e ~ ~ p t o v i d e d g a m r l i r e d  
variance curves far a number of quantities from the 
1984 SIPP panel.' These curves do not identify OASDI 
a SSI recipients r~cfantdy: thenfore, the c m  do not 
pertain dinctly to SSA program participants. 
Fornmatcly, provisions wen nu& for the direct 
calculation of sampling variurccs of SIPP dmatca  
using spccial codes availaMe m the SIPP public use dim 
filcs. ?hCSE codes allocate the SIPP sampk cues to a 
sct of pseudo strata and pseudo primary sampling units. 
The codes permit dircct estimatcs of sampling variances 
to be obtained by a numbcr of mcrbods. 

The results of dircct sampling vrrivlce computations 
b r  SSA pmgnm pan ic ip t s  arc pmcntcd in this 

' 

uticlc. The approach used to estimate the vuinnces was 
thc mcthod of balanced half-sample rcpliatim.' 'lhe 
appendix at thc end of the anick includes the detailed 
specifications for estimating sampling variuIces from tbe 
SIPP using thc same tcchniqucs that wen used f a  the 
computations prcsentcd in this article. The results of the 
calculations also arc pmyidcd in sufficient dcail to be 
wed as a benchmark. 

Sampling variances were computed for mon dun 300 
poplbtion estimatcs, cms-classifymg the recipients by 
scx. agc, marital stahu. and type of bcncficiary. A 
c u m  was fit to thc cstimatcd variances and was uscd to 
@re  tables of gcnenlizcd standard errors. The tabks 
of genmlizcd standard errors can be applied directly to 
the data prescntcd in the Supplenent f a  program 
pniciynui aged 18 or ddcr and atso can be used with 
other analyses from wave 1 of the 1984 SIPP panel that 
pcmin to SSA program puticipatiaa of adults. A 
separate analysis for child bcnefichries mder age IS 
showcd that estimated stmdvd e m  wen strongly 
associated with family site. As a nrult, tables of 
gcacralizcd standard errors that would be applicabk to a 
variety of estimates for this subpopulation could not be 
developed. 

The gcncnlizcd variance curve prrsented in this 
artick yields variance estimates th?t an markedly 
diffcrmt from those gcncntcd by  cum^ from the 
Carsus B m u .  In pan, the difference may be due to 

'Kirk Wdccr. I a t m d d a  to V . r lua  Wmtbm, Sprinpr- 
Verb,  New Yo*, 1985. 

the hct that variances of individual item estimated tran 
brc pscado sample dcsign may difkr fran thew 
mimated directly from the original design. Howtnr, a 
put of the differmcc rppcus to be due to diffcnncej in 
the fit of the cwes employed by the Cawu Bureau and 
by SSA mff, e m  a g h  the fu&o~J form was the 
same. The SSA resultn appear to be marc appropriate 
fin wiure estimues of OASDI and SSI program 
pnicipmu. 

Sampling varivlces wen also computed for some of 
the mcdiaa income mama shown in the Supplement. 
Ihe vuirnces and estimated sampling covariances 
between the mcdians wen uscd to tcst hypcxhcscs abcnlt 
diffcrcnccs ia the site of the cstimatcd modian income 
Mama among various aubpopulations. 

Methodology 

is method p r c s u ~  that thc primary 
sampling units for thc population have been assigned c 
one of L strata, and two of thc units are sekctcd with 
rcplaccmcnt from each stratum with probability 
praponionatc to size. Half-sample rcplicatcs of this 
dcsign can bc formed by sclccting one of thc two units 
from each stratum. For a sample design with L strata. 
there m 2L such half samples. IE ur d rbe 

the MI ~ p i c * , t h c a  tke amage t?fmmm 
b e t w c e a t u l f ~ r m d ~ ~ f m u y  
arhsctofhl f r# lpkrpmidwm~1cofthe 
ming w i m a  ef rk lertirtif. Fhe estimatc of the 
sampling variance is most precia when d l  2L half 
samples arc employed. 

Whcn L is large, one would like to wc only a put of 
the 2L half sampks to estimate the sampling variances 
without bss of precision. It atnr eta that spccirl ssa 06 
~ ~ - ~ o r t b O o s r l r a * m  
particuluiy O Q o c l ~ ~ o f r u s p I i n g  
v u i ; m c u C r a r n ~ r g r t i J ~ a n ~ i u U y  - 
c@v;rlfiar. to tboae okrirrrl u h g  rll bdfsampkr. Also, 
when the full-sample estrmatc is a linear fimctim of thc 
half-ample estimatcs, thc avcnge estimatc wcr  thc 
balnccd, onhogonrl sct will bc qua1 to the h11Csample 
csthnatc. The minimum numbcr of half sunplcs rcquircd 
fix a Mly h a l a n d  orthogonal sa is Ow m l l c s t  
multipk of 4 which is grutcr LhYl thc numbcr of strata 
in the sample dcsign. For dcsigns with many strata. this 
numbcr will hc much smaller than the toul number of 



pssiblc Id f  s;uuples. Descriptions of b a k e d ,  
ortliogond sets for many dcsigns are provided in tlr 
Iitcr~turc.' 

Once a sct of lulf w i p k s  Ius bccn klatit~kd, 
csiinutcd wipling variances are particularly easy to 
con~putc. Let e,(i= 1, ... ,K) denote tbc estinwor of the 
population piuamcm of inmest computed from thea th 
half siuirple, and Let 8 be the corrcqmding estimate 
from thc full sample. An estimator of tht sampling 
variance of 9, V(e), based on K half samples is given 
by 

This functional form has provided a fairly good 
r c p r m  of the fcbhmhip bctwcen Rv(x) ad x in 
c%ba surveys. Its use is m4tivaed by the fdbwiw 
cbnsidcr;uioos.' 

Thc design effect (Dcff) for a puticuiar estimau, x, 
from a complex simp& design is &tined as tbc ntio of 
tbe san~pling varhcc of x undcr the design to tBc 
san~pling vari;urc that would have been obtliocd from a 
simple random sample of equal site. For a sample of 
size n from a population of sitt N, Ihc simple random 
sampling variance of an estimated wtal, x is given by 

Wlicn 8 is a linear functioa of the 8, . so that 

wkrc 

then (I) provides an unbiased estimate of tht variance of 
8. Whcn 8 is not linear in 8, (for exaniple, 8 is a ratio, 
a median. a conelation coefficient), then 8 # $ and lthe 
expected value of V,@) differs from the variance of 8 by 
an amount often well approximated by l ~ ( 8  - 9)12. Tlius 
if 8 is close to 8.  equation (1) will provide a good 
approxinution of the sampling variance when 8 is not 
linear.' 

Varh~ice Curve 

A two-p;lr;m~clcr curve was fit lo du variance 
cstsrratcs obuhrcd hy ~llc rcplrsatioi~ tridwcl.  Tlrc curvc 
specified the relative variance (Rv), the variance divided 
by the square of the estinutic, as a function of the 
caiuntc. 

Rv(x) = a + blx ( 2 )  

a and b are coefficients to be estinuted, 
x is thc cstinutcd population total. and 
Rv(x) is thc estimated relative variaact of x- that is. 

'K. 1. Plrckcu and 1. P. Burnun, ' T h e  hsign oCOptimun 
hlultifactor Expcrimms," Bioma*, 33(1946), pges 3OS and 325. 

'~oltrr (IYUS), op. dl.. rcbrarrrr r n u h r  of empirical 
invcstiguions uppaling rho uw of q w h  (I). 

P = WN, is Ibe uue population proponion, 
XisrbepopllatioDtotllestimattdbyx, 
Q - 1-P. and 
p is rhe sample estimate of P. 

T h  variance of x from a complex design of the same 
sizc can bc exprtssed as 

var,(x) = Deff (var(x)) = Deff (N2PQIn). 

Tk relative varhcc of x b given by 

Rv(x) varc(x)lx2 = Deff (QIPn) 

Equation (3) has the same fonu as equation (2) where 
a = -DcfUa and b = (Nln)Deff. If it is reasonable to 
assume that a constant design effcct exists for a 
particular set of estimates, thcn the tstur~ared relauvc 
vari~k'cs for tliosc itcn~s ~iuy hr: xctrntrly reprcsurtcd 
by a twetcrru curve of thc fom~ lo (2) from which 
generalized variance can be computed. 

T k  n~ctliocl USA to cstimatc tllc cucfficicats in (2) 
was an iterative procedure that ruiaicuireCi the function 

Rvi is the computcd rchtive varkncc for the ith 
A itcm; 
Rvi is thc estimated relative varivrce for thc ith itcm 

fron1 du curve; 

'b. IM c r a q b .  Tbe Cumnt ~ o p I ~ t i u u  S u n g :  Daigu UJ 
htcthddwjy f r w k d  Paper 40), & I r a  uf Ihc CCRPL* hprrtm 
of commrec. Jraurt), 1978. 
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RV; is a wcight for the ith item. It is sct equal to the 
computcd rclative nriancc, Rvi. in the first 
iteration: for all subqum iterations it is sct 
equal to t l r  estimatcd relatin variance. hi. 
from Ulc prcvim~s i tcrath.  

I is thc nr~mhcr of itcms to hc fit. 

This estimation approach gives grcater wcight to items 
with smaller cstimatcd relative variances (and, thus. 
gmnUy Iarpr estimated totals) and has been f m d  to 
wark wcll in other snntcys.' 

Generalized Variances 
for Counts and Proportions 

Having cstimatcd values for thc cafficicnts in 
equation (2). thc rclative varhncc for a specific 
cstimatcd total, x,. can bc obtained by substituting x, 
into that equation. The variance of the estimated total 
cm bc obtaincd hy m~~ltiplying the relatin variance by 
tllc square of the cstin~atc. 

Equation (4) can a1.w bc used to produce generalized 
a tha t e s  of variances of pmportim. A proportian is 
thc ratio of two cstimatcd totals, p = d y ,  where the 
cases counted in thc numerator a subset of the uses 
counted in the iicnominator. In large samples, the 
relative variance of this typc of ratio can be 
approximated by thc following formula: 

*Them is no specific justification lor this -&led h~ rqcurar 
sppmch other thnn the urcfulmn of its results. Ordinary bra rqurnr 
a imtes ,  minimixinp 

1 - A 

have hem foc~rrl tn ~ i v e  tm nnwh weigh 10 mil eaimuar, x, with 
chactainically b q ~ e  rxtimrted relr~ive vuiamr.  Nonlinear k u ~  
quaer estimles. minimixing N 

A 

r ~ p u  to eiw too much wei~hl  to obrcmmion with luge estimated 
lurk.  

Substitution of estimates frcnn (2) into (5) provides 
gcncnlizcd variance cstimatcs for prgortions. 

Tables of g c n c r a l i  standard errors for estimated 
m l s  arc often prcduml from cquation (4) by 
computing md displaying the square root of thc 
estimated varhnccs for a sct of prcdcterrnincd values of 
x. Similarly. a table of standard errors for estimated 
proportions can bc canputcd fran (6). This table will 
be two dimmsiod with the size of the base of the 
pcrccnt on are dimension and the estimatcd proportion 
on the other. 

The balanced half-sample replication approach was 
u d  to estimate standard cnors for the cstimatcd 
n l d i m  in tahlc 17 of d r  1987 Supplement. n u t  tahlc 
pnsena median OASDI income, median total income. 
and the median of the ntio of OASDI income to total 
income for several beneficiary groups, crass-classified 
by a number of factors. 

In this articlc, thc medians wcre estimated from 
distributions of thc variables of intcrcst using the 
following fon11W.'~ 

where 

j indcxcs thc intcwal containing the 50th pcrccntilc: 

Lj is the lowcr limit of the jth interval; 

SS0 is thc estimated population at the 50th pcncntilc: 

Sj 
is thc atimatcd population with values hcbw the 
jth interval: 

Nj 
is the estimated population in the jth intcml; and 

Wj is the width of the jth inteml. 

An intcwal width of $25 was used For thc OASDI 
income distribution. Intervals of S O  or $1 00 wcre 
employed for thc total inmne dLstributim. thc lattcr 
used to a m r c  thc largcr monthly bcncfit amounts. An 
interval of .OS was uscd for thc inmme ratio. 

Thc sampling variancc of M was dtaincd hy 
estimating M in each half sample and then applying 

'%e estimated d i r m  aham in the &*cat were cowfled 
hy the TPL trbulrrian p r o y m  on an IBM r).*rm. The mcdirnr 
w e d  hem won coqud by the PASS tabulation prgnm an I 
UNIVAC qrtm and thy ranacimcs differ fmm the Sn-t 
d i m t e a  by mrli rmatns. 



equation ( I ) .  This approach was repeated for each of the Results 
three median amounts yd ZDt each subpopulum. 

Participants Aged 18 or Older 
&&4isthl Teas for 
Diem- ai. 

Statistical tcsts were made on the variztioo ia medians 
across tile categories of a particular variabk (sex, age, 
and size of faruily, for urnpic) within a pmiculu 
beneficiary group. The ltsl approach follows thu 
devcbpal by GrLzle, Slamier. md Koch." Let 
MI, M,, ... .Mk be a set of estinlaced for k 
categories of the variable. Then a x a- type 311- 
for tir hypottlesis He : M, = M, = ... Mk can be 
co~svucted under the assumptions that the M have. 
jointly, a nrultivariate mrrml dismibutim and that r 
consistent cstimatc of the sampling covariance matrix is 
av;ukble." 

The sampling covariance maul* is obtained through 
the ~ ~ c d  half-ample method by a compuatim 
simrlar to lllat of quaam (I). The (ij)th element of the 
nlatrlx is glven by 

wlrrc 

M(*) is tlrc csliniatc of du: nrcdhn for tile rth category 
fronr llrc cntire population, 

M!) is tlrc cstimate of the nrcdhn for the rth category 
froni tlrc a th h l f  sanrplc, and 

K is thc nunlbcr of half san~plcs. 

AIIIOII~ rct~rcd-workcr bcncliciitrrs, UI two w s ,  tlu: 
set of categorics consists of a cross-classificatioo of two 
factors: scx by age and sex by nlarital status. In thesc 
cascs, a scx cffcct, an a p  (or nlarital sotus) effect and 
a conrbind effcct were tested. For disabled-worker 
bcncficiaries, tile typeof-family categories refer to both 
nuriul suius and prwIY:e of n~imr children. In this 
case, ll~c n1cdLns for nurricd versus not married md 
llle n~edivrs for nlarricd with mimr children versus 
nurricd with no minor children were tesud. 

I 8  I .  W. Gr iuk ,  C. F. Sumur. a d  G. C. Koch, "Am ly i s  of 
Cuuyotical &la by Limu hlodc?l," Uiwrdriu, Scpccmber IW9. 
pa CI 489-SQI. /fh rsynqotic mmut i ty o f  the eu inuW m d h m  folkws from 
h e  r y y q l ~ i c  MYIIU~~IY of t b  c s i m r d  ratios (SdN S IN ) of 

j* i j which h e  nu l i r n  is r linear furdon. lh covrriuve muru mmpucd 
by hal f -un~pk rcplicuion on b pruJo Qsign is na r consiwn 
estimate. Still. i t  is bcl#vod rh.c b GSK lea uu~stks pmi& w f u l  
i i~urmrr ion rbwt Uu real spread i n  Iho mulirm, even if chc truc 
i & h a r c  Lvels arc m k m n .  

Apptndix table I presents the popuhtim estirmtts, 
standard errors. oPd WVC vvivres for each of the 
itmu describtd Ibove. Then wue 326 sub-on 
eotim;rw based OII more than 1 sample case. Tk 
estirmw ranged fram a low of a h  7,000 based on 2 
0amp1e cases to a high of 38 million b a d  m 7,943 
sample cases that rcprrscnt th: entire OASDI and SSI 
recipient population.'' Thc v;rrlace curve that was 
dtrvicd froIll rhc items has coefficieats" 

11.0007 
b = 5217. 

Tabks of genenlittd standard errors based on this 
c w e  follow." For the estimated totals of a spccitic 
size. table 1 gives me standard error of the estimate. 
Tabk 2 gives oae wuncLrd error for cstinuted 
proportions witb bases of various sires. 

Participants Under Age 18 

When constmctiag esfinutes of family characteristics 
for chitdrcn. one would expect large design effccts in 
the estimated sanipiing errors. All children will tend to 
repon (or have coded for thcnl) the sanre fanlily data, 
bus reducing the effcctive nunrbcr of indcpcndcnt 
observations by the average number of children per 
fanuly. Bccaw OASDI benefits awarded to nlinor 
children tend to be divided among all the children in a 
bcncfrciary family, the strong clustering effects that one 
finds for child-rclatcd estimates are expcctcd to appear 
for beneficiary children as well. 

To investigate the sampling vananccs for children, a 
sct of cstii~utcs was mrstruacd by cross-cl~s,~fyLg 

$8 A vmpiing variance anmc bs e s h u k d  Cur t a b  brwd on I 
sample cuc. A lgck r i a l b ,  lh# hohnccd blC-umpb ertirualor yklda r 
p r f e  1.0 fur b e s i n u t d  tclcive n r i uxe .  lhiny-nim of b s e  
alb .re ctrown in rppsndix tbb 1. 

"Tho e r l i r m ~ ~ I  mu. r, is W t i w .  ~ I i huugh  the ~nlionb 
preaenod s u g ~ e ~ r  rhu r Ebould b negative, the algorithm wd to 
airnu cho prnnuun dool MU impar this cos~urird. fRo &Id 
&sip rtka from thr b caorrKiuY ir 

V d w r  for n a d  N am o b c r i d  from cho firu item i n  the v d r  
u b b  i n  tho rppcndir. 

I S  V u u r e  curves w e n  r h o  estimrtwl for =IS 01' itam for mvcn l  
abpqult'bm d Iho 1-1 beneficiary population: d i n b W  worken, 
pnom r g d  6s a ddcr, a d  pmom rreiv ing SSI p r y m a .  
h n i l y ,  chc rixm of rrmn&d cmm for similar s i u  cells war 
h r o  grurpr &J cww diCkr. A curve was rbo ertnnakd for b 
aged I8 or older, using ircmr dsriwd from rrou-rlruifyi* rsr, 
frmily rim, and funily iruoar. Apin, m wbsuntul dillcmnm 
m a  ia esimrtd r r l  b prrrnwkm. 



family size, family income, sex, and nce. As expected, 
a variancc ctwc fit to all of thc itcms exhibited a 
systematic lack of fit, ovcmtimating the computed 
wrianccs for ml lc r  families and underestimating the 
wrianccs for larger families. Fitting apratc c u m  by 
family size rcsltltcd in the following set of a and b 
pameters: 

Thc increasing valtrs of both the a and b mramctcn 

Thcsc rcsults imply that the sampling variance fw an 
airnard subpnpuhtim of child hcmficiafics un&r age 
18 will dcpcnd largcly on chc family size composition d 
the subpopulation. A set of cl~ikl-bcncficiuy estimates 
would not be likely to exhibit a catstant dcsign cffcct: 
and thcrcfm, it is unlikcly that a two-arm curvc of the 
kind dcscribcd rbove would provide a good 
approximation to the cstimatcd sampling varbcct for 
thc sct. Accordingly, no generalized variances for child 
bcncfichries are prcscntcd. nKrc appears to bc no 
substitute for direct variance calculations in this use. 

Comparison with Census 
Ckne&lized Variances 

indicate that &bsmntiid incrclscs in sunpiihg variances 
an to be expected. for an estimate of fixed size. as 
family sizc incrcascs. 

Table 1.-Standard erron fa estimated pqmlation bXals 

. - 

Tablc 3 shows caimatcd Mndvd erron from the SSA 
curvc and Cmna cuwc I for a range of cstimatcs." 
For estimates lcss than 10 million. the Census cstimatcs 
arc 1.20 to 1.75 timcs Iargcr than those from thc SSA 
curvc. Some of this diflcrcnce could be duc to 
diffcrcnccs in compt~atimal schcmcs for thc direct 

I. 

I T  
I P P  User's Guide. op dt., pago 7-5. 
Tho paranaten from Cemur curve I m: 

Table 2.-Standard errors for estimated percents 
-- 



Table 3.-Cornpub of gc~lcralized standard erron for 
cstinlatcd totals 
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variance cstinutcs on which the curves are W. Both 
the variance estimators and the lssunred saniple design 
arc diffcrcnt. I' 

Much of tJle difference in the curves, however, 
appmrs to bc attributable to diffcrences in curve-fitting 
stratcg~cs. Tllc Census curve is based on 36 estimated 
totals for persons aged 16 or oldcr involving receipt of 
cash and noncash benefits and hbor-force activity. 
Thinccn of the 36 items are estimates of the Hispanic 
ppuhtion with selected chancteristics. Unpublished 
Census Bureau data suggest that variances from curve 1 
for population totals of ltss than 500,000 are 
subsmtially overestiruated." This is not surprising 
bemuse only several observations are in this range 
anlong tllc 36 itcms and they are given little weight by 
the kind of curve-fitting algonthn~ described above.aD As 
indicated in the appendix. the sct of itcms from which 
tic SSA curve was derived contains a large number of 
snnll cstlnlatcs. The SSA curve appcars to fit the 
obscrvat~ons wcll for small cstinwed wols. 

l'lrc rusuu: for diffcrcnces bctwccn Census Bureau 
and SSA curves for larger estimates are more difficult to 
disccm. Tllcrc is sonic indication that the design effccts 
for tlrc Hispanic population tstiniucs are larger than 

l a  GIW c J i ~ ~ u r r  wcm can~ulod by Ihc hif-umpb raplicahn 
uwrhUt usin8 r W( of 50 half umpkr  W war apt fully brbd .  n*, 
cypmLs provtCs r brief dcrripioa of tba proccduma ud &I cmcc 
b-puurk, &sign &r. 

I. hrr r &w.ripcim of the Lm. rcr "Memmnlum la 
h c m c m r t i m  from Karen E. King, Subject: SlPP Y*: kmr 
by GencrrlireJ Vrrirtro Rnmacr," Bur- of rha W. 
Ihpuuneru of Commerce. Jum 19. 1985. Thr Ccarur d i m  v r ~ w  
estimates are unpublirhcd a d  wen mde rv r ibb l  by Ihr Sutiuicrl 
h t c W s  Division, Buruu of tba Ccnru. 
'h C c ~ w r  Btuclu cum-fitting algorithm dilfered from rhrt 

Ascribed above in rh.l tba m L i w  vrrirnce for the owrrll popuhlion 
wal, T, was constrained to k rcro. Thus, r + b R  = 0 or r = -WT, 
uwl b i s  erillwted from a om prnmwtcr dl V(x) = qlh-lm. 
This rpprovch is r c a m d h  b u r o  rhc crsc wcighu rro . d j d  to 
rrhkve ccruin population totals. However, imposing this caurnin~ 
rmy r l w  contribute to the ovoraimuo of Ifu v u i r r e  Cor unnll 
pcqwpulrliun euimucs. 

those for the correspandiag estimates for all ncts 
canbincd, raising the overall kvcl of the C h w  c w e .  
It k also possible that the design effects for adult 
OASDI and SSI program pankipants are g d l y  
s d k r  than the effects for the Ccnsw itcms. Less 
clwxing may occur omoog OASDI and SSI adult 
recipients in families and households, compand with 
recipients in other transfer prqrarus. Thc small amber 
of items on which the Census curve is based makes a 
mon detailed analysis diffgult. At this point, the SSA 
curve appcars to be much prefcrrcd for OASDI and SSI 
program participation estimates. 

Tbe standard errors for the medians in table 17 of the 
Annual Statistlcd Supplement are shown in table 4. 
With tls exception of child bcncficiaries, the variances 
of the estimated medians appear to be quite small. The 
sires of the estimated standard errors rarely exceed 10 
pcrccnt of the corresponding mcdivls and are oftea well 
under S percent. The median inconie aniounw for 
IWlies of child beneficiaries show larger standard 
errors than, for example, similar estimates for families 
of disabled-worker betieticiasics even when the 
unweighted case counts are about the same. The larger 
estimated standard erron are probably the remit of the 
clustering effects for child beneficiaries discussed above. 

The generally s d l  standard errors are also reflected 
in h c  tcst swtistics for Lhe hypd~cscs concerning 
diffcrenccs of niedirms, For a c h  sct of catcgorics and 
each type of nxdian, the differcnccs bctwcen medians 
across categories were sotistically significant at the .05 
level in most cases. When contrasts wcre significant, the 
significance kvels tended to be niuch snuller than .05. 
\LSuillly Icu t l l ~  ,0001. 

The coatrasts that were not significant at the .05 level 
m describcd at tht cnd of table 4. The table identifies 
the spccifg coniprisons and providcs tile value of the 
test statistic, the degrees of fncdonl. ulci thc gvalue. 
Tk following examplcs dcnlonstntc how the test rcsults 
can be intcrprcted. 

TIE st;rtistic;ll tcsts indicated no twcrway interaction 
existed bctwcco scx md age regarding clrc ratio of 
OASDI bcncfits to total inconie for rctirccl-workcr 
bentf~krics. Diffcrenccs in n~cdivl ratios bctwetn agc 
groups tcndcd to be abwt tlie m i c  for both nlen md 
womcn. Thc diffcrenccs bctwccn nrcJian ratios f a  men 
by age group arc 13. 9, and 0. The corrcspnding 
diffcrcnccs for women are vcry siniilu (12. 7. and 2). 
The statistical tcsts did show significant scx differences 
?od significant age diffcrcnces. Tile pttcm of W a n  
ratios, thcrefore, can he &scribed by adding sex and 
age effccts without the need w adjust for pnicular Sex- 
age conibinations. 
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Tabk 4.4tandard errors for table 17, Annul Statktierl Supplement to h Social SEcurity Bulletin. 1987 

Chrmcterirtic 

Ruio* 

Total .......................... 
Men ......................... 
W ~ m n  ...................... 

Sax ad re d hemf~irry :' 
Men- 
6244 ........................... ........................... 
m74 ........................... 
n a older. ...................... 

Womm- 
6244 ........................... 
6 S 4  ........................... 
'1014 ........................... 
15 a older. ...................... 

Sex a d  d l  UMW: 
Melt- 

M urkd ......................... 
widowed ........................ 
Di*orrod ........................ 
h mnied.. .................. 

Wamorr- 
Mlcrird ......................... 
W#and ........................ 
Di*omd ........................ 
NOW mrried.. .................. 

- Sia, of family: 
......... I pman ................. : .......................... 2 prraa .................. 3 p r r a a a m a r  

M d l y  frndly inrome: 
Ian Ih.n $500.. ................... 
tSo@$999 ......................... 
Sl,mS1,499.. .................... 
~ 1 ~ ~ 1 , 9 9 9 . .  .................... 
S%OO@S2.499. ..................... 
~ ~ S 2 . 9 9 9 .  ..................... ................... $3.000 a mom.. 

Family rum of incame: 
him'- 

Yea ............................. 
No ............................. 

Arrcr-- 
Yea ............................. 
NO ............................. 

M.rr rud cr+ bemfits- 
Y a  ............................. 
No ............................. 

O(&rer*inmnn- 
Y a . .  ........................... 
No ............................. 

Totat .......................... 
t en' ........................ 
W-n ...................... 

A* of brrfiiary? 
IbW ............................. 
95-64 ............................. 

OASDl kd* 

Mediin Slmdudcnm Mdian 

Retired waden 

$77 10 1210 23 s3 1 
633 10 1300 30 S I I 
515 1 lo!% 29 Sl  I 

SO2 11 1442 54 34 2 
672 I8 1444 51 47 2 
682 I3 1282 40 M 2 
61 1 16 1131 3s M I 

S2 39 1 1 1  16 41 2 
S 9  19 1216 28 53 2 
S3 1 12 1072 42 60 2 
469 9 M1 45 62 2 

bW 9 1417 26 50 I 
4% 13 946 64 49 2 
4s 1 33 159 93 64 4 
476 34 (193 79 56 3 

763 8 1481 38 S2 2 
437 6 760 28 6 1 2 
411 ' 13 778 Sl S8 4 
4S2 20 935 I IS 511 3 

419 6 629 19 6s I 
113 9 IUI 28 W I 
669 29 226 l 74 30 I 

326 1 3% 6 9 1 I 
520 S 143 1 14 1 
713 IS 1225 1 31 I 
118 IS 1 n 2  14 41 I 
793 13 2203 13 35 1 
710 4 I 27% 20 25 I 
764 29 3119 1 83 11 I 

ni IS 1946 36 3 1 1 
S O  13 101s 29 63 I 

622 9 1331 26 50 1 
428 I1 604 24 15 2 

33s 16 $94 M 58 1 
600 9 1241 20 53 1 

6Sl I I 1461 23 46 
497 1 79s 24 11 2 

DirhW m k e n  

m 14 1162 41 49 2 
S66 12 1115 51 50 3 
419 26 1131 S9 46 4 

16 1240 83 45 4 
* 

I8 1127 53 SO 3 

Tt~rl  i m  

Mdirn Strndrrd e m  Slnndrrd efmt 



T.bk 4---Standard e m  for table 17, Annull Statistkd Supplemat to the S o d  security ~ ~ ~ n .  
1987--Continued 

Charrcleduic 

E'W of f8mib: 
1 PC-. -. .. . . . .. .. . .. .. . .. .. . .. . . 
2 p e r m . .  .. . . . .. .. . . . .. . .. .. . . . .. 
3 p a u n r a m x r  .................. 

T y p  of funily:' 
M.fTid . . . . . . . . . . . . . . . . . . . . . . . . . . . 

W~lh minor chiken.. . . . . . . . . . . . . . 
No miaa children.. . . . . .. . . . .. . .. 
Uararmcd . . . . . . . . . . . . . . . . . . . . . . . 

Mawhly fanily income: 
Lru rhrn 51,000 .... . . . .. ... ... .. .. 
sl,aXbSl.999.. . . . . . . . . . . . . . . , . . . . . 
S2.000 a more.. . . . . . . . . . . . . . . . . . . . 

Family sayce of i nw~:  
Euarqs - 

Yes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Auolc- 
Yes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . , . . 

Mu~~-ttucd cash bcrrfitr- 
Yes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Other  cad^ i~ram- 
Yes.. . . . . . . . . . . . . . ... . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . :. . . . . . . . , . . . . 

TLxr l . . . . . . . . . . . . . . . . . . . . . . . . . . 
A y  of krlictary:' 

60-69 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
70 or olJcr.. . . . . . . . . . . . . . . . . . . . . . . 

Siw of famtly : 
I p c m .  .. . . . . . . . .. . .. .. . .. .. . .. . . 
2 p c r s ~ ~ r . .  . . . . . . . . . . . . . . . . . . . . . . . 
3 puunr u mar. .. . .. . . . .. . . . .. .. 

Mawhly family income: 
Lcu rhrn $1,000.. .. . .. . . . .. .. . .. .. 
SI.WSL,YYY.. . . . . . . . . . . . . . . . . . . . . 
$2.000 u mom.. . . . . . . . . . . . . . . . . . . . 

Family wurce uf income: 
Euniqrl- 

Yor.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Au#r-- 
Y a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Mum-terrul crah bcrrfitr- 
y a '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Other cab incano- 
Yes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Dinbkd u o r l r c m t .  

392 26 490 39 79 5 
547 21 I202 5 1 44 3 
597 25 1625 162 39 3 

578 I5 I367 97 44 2 
713 U I284 125 54 6 
547 I7 1427 I15 4 1 3 
434 21 833 50 55 5 

437 I9 620 42 80 3 
616 20 I369 49 44 2 
563 43 2664 113 1 I I 

516 17 1831 69 31 2 
528 20 803 50 70 3 

566 23 1512 90 41 2 
481 16 822 53 63 4 

407 34 858 67 52 4 
S53 16 1266 65 47 3 

594 20 1574 75 4 I 2 
477 I4 884 48 62 5 

Nadimbhd widows 

379 8 657 33 59 2 

363 I2 854 43 47 3 
386 9 579 25 68 3 

363 10 47 1 I8 72 2 
458 19 1227 112 41 5 
331 IS 2104 210 17 2 

361 9 478 10 79 2 
443 21 1304 36 32 2 
401 16 2939 84 13 I 

368 10 I759 I84 19 2 
385 10 4% 20 75 2 

403 7 825 38 5 1 2 
316 1 I 405 I5 81 3 

258 I2 454 32 59 3 
3% 7 706 34 59 3 

406 16 1033 69 39 2 
369 8 525 2 1 72 2 

OASDl bznclit 

Median Sturdudenw 

Total incoma 

Median 

Huio* 

Standmrd mor Median Sundrrd error 



Tabk 4.--Standard emrs for tabk 17, Annual ShtWicrl Supplement a h Socirl Security Bulletin* 
1987Pdnued 

WD( d i v a d  by Carl: two drckvh h#i. 

; k ( t b ~ ~ k c . c i o  
No diIbarr m  O M M  k f m  kvd 

' k 8 ~ a r r a h a u l h a n e  
No dim- k nm 

b m ~ l k n n m a r l '  
sNo~ftclesrraaul-krarr*drich 

abrMcbm- 
No &I- m  IUO for wrtid w&h mhdmi.I()L m 

a&r 
'wo - h OASU b r a  ~c*d 
' ~ o ~ l t c n r c + o ~ m t - r i - - T - ~  
'No~lhnrrk0ASDIbatfiik.a 
*m 4- i ma 
W 

I t  
NodilT-kma 
N o M m i n O A S O t  W m I c * d  

"Na Y a m  a OASU w a  ~.*d 
1s 

$4 
NodilT-mMio 
N o m ~ * O M M t - r i m k r d  

C h r ~ e r i f f i c  

Rdo*  

Tola1 ........................... 
Sin, of tarnib:" ...................... 1 a 2 p e n a u  .......................... 3 pablr .......................... 4 pnacr~ .......................... S pmnr .................. 6 p m n r a m o r e  

Typo of family:" ............ With huhnllwife h a d . .  
With ingb M.. .................. 

Mmhly family inmms: ................ Ler Uun S1. @lo... 
S1.000.Sl.999. ..................... 

.................... S2.000 a more. 

hmik nlm ni  i n m .  
b r n i q s -  

Yes ............................. 
No ............................ 

-'is 
............................. Y r  

Na ............................. 
Mmwllld e1d1 hcmfitr8'- 

Y a  ............................. 
No ............................. 

Olbrr ah income"- 
Y a  ............................. 
No ............................. 

OASDI knefit 

Maan Sndrtd rrra M& 

M i m  childran 

601 4 1 1463 114 43 3 

392 61 98 1 132 43 11 
622 n 1437 IS so 7 
674 69 ~sn 8 2  46 10 
543 101 1100 I98 30 S 
U 9  #) 1345 213 45 S 

601 42 1828 112 32 3 
615 7s 1181 10 49 S 

464 33 674 57 8 1 S 
7M) 48 1449 79 46 3 
675 89 2928 119 20 3 

519 34 1829 78 3 1 2 
728 6 I 958 41 n6 6 

6s. ~3 I999 99 30 3 
s2s * 43 973 66 m s 
4% 42 966 I SO % 8 
6S7 3s 1713 133 39 3 

64s % 191 l 66 34 3 
s4 1 so IUI 86 49 7 

T-1 i m  

Mdan S b b r d  SlandBrd ewW 



h convppt a the out-age findrrrOr for raked wrukus. 
h r u b y n u r i t d r u a , m - d u a m m y  
i n t c r a c l i u a ~ ~ ~ n d t o d g c r i b c t b c ~ d f  
~ r a t h . A 8 o i n , d i f b n s o c r * m x o n n y h c  
~ f ~ r a c b b a o r m p t a & y , k t h ~ e f  
m r i t a ! s t a ! u s d i f f c m c o a o o c t h c ~ h ~ @  
women. No&, for exampk, that the cliff- in 
median ratios for mamed men and widowed men, -1. 
Wpears to be quite different from the diffuaxe between 
the medians of married ud widowed women, +9. 
Among rhe othcr scqmthl contrasts differences were 
also evident. This paten of values can m bc explained 
by additive effects alone. 

Sex and age contrasts for disabled-workcr kneficiaries 
present situations in which a significant difference 
W e d  anlong median OASDl benefits but not among 
toti11 incon~es or ratios. This apparent incoosistency 
could bc duc to chance alone. However, there could be 
another explanation. The median ratio k xu, 
algebraically, the same quantity as the ratio of the 
medians. It is possible that the rauos of the medians in 
the population are different, as suggested by the data 
prescntcd hcre, but h t  the mcdian ntios in the 
population are same. 

The remaining findings of differences in mediaas 
gencnlly indicate that a contrast bctwecn one pair of 
medians was not significant. Tile one exception is Ihe 
contrast of family sue ratios for families with minor 
children. Bccause thqe were five family siLe utegorics. 
four contrasts were involved in the comparison. 

Conclusion 
This article JcrriM r mc- for cakularinp 

sa~pling crrors Jircctly from rls SIPP prblic upe file 
iind applicd this nKthod Y) h e  akdab 00 WLIICCI 
for pcrsons pnicipt iq  in S S A - a h t i M  
T k  ru~llloJol0~ ir pfafsw ire 
researchers wn apply the ume mttbodo to h i r  specific 
analyses. S h e  thc rcplicuiar vuium csrhaion 
approach is not difficult to in~plcmmt and tkiliutcs a 
widc nnge of hypothesis rcstmg tcchniquer. it is 
rcconmrendcd that direct variance cakul?tiool be used. 
nus position is further supported by the apparent 
sensitivity of generalized variances to curve-fitting 

proccdurcs. Estimuing vuivreS directly will also 
pennit variances to be obtained from subscqucnt waves 
of the 1984 SIPP pa~cl. Presumably, estimated u;md;ud 
mrs will bc higher for bu r  waves of the panel due t 
the accumulated sampk aurition at each wave. 

For those who ca~ot compute variances dir~~tiy. 
standard enor tables have been provided b r  OASDI and 
SSI program participants agcd I8 or olkr frau wave 1 
of tbe 1984 panel. Tbe staadard erron perrain directly 
to the SIPP tables in drc Annual StatiJUd !Supplement 
to the SocW Security Bulletin for 1987. Thc a?adnrd 
error tables can llso be used for other analysts of 
program participants from wave 1. Generalized Irculdard 
errors for participants uldu age 18 could not be 
dcvebptd. 

coafidencc in &act 
pubAic use fik A coqarim of vafiaacc cstimntw 
from rlic pscuJo dcsign Pad from tbc actual umpk 
design wiU show whether tbc pseudo Jefiga yiekls 
eftimuco &hat rue, aa O Y U r g r ,  smatter rDfda rbost 
~ w h a j t h : o r i g i n a l & f i g n i s u s e d A f c m ~ n  
o f ~ r i z e o f t c r t W t i U i c s o f ~ t y p ~ t a r C ~ i n  
tbL 8rtick dm muld be useful. These statistics require 
~ o f ~ ~ e s r a d c w a ~ , a n d i t  
w o c l l d b e & ~ t o L p o W i f t h e ~ d c s i g a y i e l d s  
nucrarbleeotim;ucrofcovuivrceiumll.rruiYre. 
Finally,litdeisklYMaboutthCrawsiunpkoiw 
nquincd before Dowliiiy is achievtJ in b rrmpJiag 
~utionofr&vuiorrssutisticr(wtfcactd I f b  
SM& ampks thc sampling diftribub of cows, 
~ t o Q o f f i o R I ~ ~ ~ i s * l y J i f t C ~ t n t f m  
ooraul, it might be rniskdhg~p ZbgptCgllfidCDce' 
iawwJnampctbraa"";vriPlr 
Ponxr;rl dLw-WuLL, vrv.ripp 
i n t t r v J I o f 1 ~ ~ . b B I I J Y d O t i P l l U ~ a  
6tpcrccnt cmfrjcafojucnrt, 2 s&an&rJ enrrn 
proviJcsaW-pcrceetcooRdcacc~.Thtm 
coaMmce intends may be iargcr or smaller than those 
of a aormal distributian and may xu bc symn~tric 
about the &ucc.*bU ol tscre awcrs iue impomat if 
tbe Survey of Incane and Progrvlr Participation h to be 
used for making inftnacts about the population under 
SSA-uh~inistcrcd progmu and not just for descriptive 
npwcinl* 



Appendix: Detailed Sampling Variance Specifications 

Assiglunetrt of Half-Sample Codes 

Each p c m  in the sample in the 1984 SIPP public 
IISC filc had hccn anigncd a pIQstmtum codc and a 
pserdo primary sampling unit (PSU) code within each 
pseudo strannn.' Gencnlly. a self-repnsentins (SR) 
PSU from thc original design was asodaed with two 
non-self-rcprcscnting (NSR) PSUs to form a pseudo 
stratum. Segments of the SR PSU were assigned to are 
of thc two pseudo PSUs at mdcm each of the NSR 
PSUs was assigned. in its entirety, to oat or the other 
of the pscudo units. In some cases, two SR PSUs or 
four NSR PSUs wcrc groupcd to form a pseudo stratum. 
Thc assignment rcsultcd in Ihe fannrtia! of 71 pseudo 
strata with 2 pmdo  units in each stratum. Thc original 
PSU codcs wcrc withhcld from the public use file to 
prevent access to small geographic areas when a risk of 
disclosure of individual identities might be possible. 

For P dcsipn with 71 strata with t w ~  mits each. the 
smallcst number of half samples k t  can achieve full 
orthogonal balance is 72. The set of balanced half 
samples uscd in tlic variance computations is shown in 
chart I.' Tile array represents a suing of 72 1s and 0s 
for each of the 71 pseudo strata. For a SIPP sample 

in pscuJo-stratum 6 and pscacb-unit 1, UIC suing in 
dte 6 th row of tl~c array wm attached to the record. F a  

by age, sex. d a l  status, and type of mipicnt 
(OASDI only, SSI only, ud camnrcnt OASDI and 
SSI). This cms-chwifiuticm yickkd 326 distinct 
dctrilcd and subtotal cclls with morc than arc caw. 

The September 1983. OASDI and SSI ncipicnt 
Miverae c d s a  of those pcrsoa~ in thc sample who 
m ~ e t l b e f o l b w i n g ~ ~  

[(I01 AMT-• >O IO3AMT-* > 0) 
or 

(SOCSEC-• = I a d  AGP* < 1811 
and 

[FNLWGT-• > 0) 

IOIAMT-* rcfcts to thc OASDI benefit matnt: 
I03AMT-+ refers to the SSI unount: 
SOCSEC-* is the OASDI indicator: 
AGE-' is agc in !kptcnrhcr 1983: and 
FNLWGT-+ is tlrc case weight. 

Each variabic is selccted h r  September kscd on thc 
roation group of the sample case shown below: 

............................. a SIPP sample casc in pseudo-stratum 6 and pseudo-unit 3 2 ............................. 2, thc cornplcment (tlnt is, 1s repiaced by Q, and vice 4 1 .  

versa) of Lhc string in the 6 th row of the array was ~ h c  cross-classifying variaMcs (type of bcncfit. a s .  
attached. Thcsc strings cffcctivcty assign each SIPP case sex, and marital satus) wcrc constructed as follows: 
to 36 of the 72 half samples. A "1" in the ath positicm 
in the string indicatcs that the case is to be included in ~ p c  (AGE-*): 
theath half sample: a "0" mans that the use is not to under 18 

bc inciudcd. 18-24 
25-34 

Itenr Specification for 
Generalized Variances 

Rcplicatim varianccs were obaincd b r  estimated 
population totals of OASDI and SSI recipients. 
Rccipimcy status was &terminad by the responses for 
Scptcmbcr 1983. Estimated ppulotion totals wen  
obtaincd in each half sample by amltiplying the sum of 
thc weights by 2. ' Thc recipients wen crm-clawificd 

' l h m  fields arc idetaifid as Ho-STRAT ad He-HSC in the public 
wrIbdrudicthry.fhorodrrfamDlrb1rrrrud.Tbrcodrr 
do not wry by m h .  

72 order deaien in Pl rkHt  and Bormrn (1946). opd.. wan 
d. Thc r m y  can k penentad by shifthq (h, fim mw om dish to 
tho kn fw e r h  nhseqc~eta m. 

%a enimwor doc* noc fully replicate Ih. wrt SIPP 4 m m a  in 
each hmlf mmpk. The oripicul SIPP erthmmr coraiatad of r ntmhcr 
aT mukiplintiw ndiunmcrr to the n w  rar widus.  Simibr 
d j t u t m s  rhoclkl have k n  rppl id sqmmely in each half vmpk to 
p q w t y  rcplintc the htll sample estimum. The mnll erect m chr 
dimrsd variance of nm h r v i q  done thin h untnam. 

8S or older 

Sex: 
hlrk, Fcmk 

Type at k R t :  
.. ....... OASM only. : (IOIAMT-• > 0 rnd lO3AhtT -* -0) 

a 
(SOCSEC-• = I rnd AGE-* < 19 ............. SSI only.. (I01 AM?'-* = 0 md I03AMT -*> 0 )  

...... OASDl and =I.. (IOIAMT-*> 0 and K)3AMT-*> 0) 

WdId lldn (MS..): Csdc 
Mnried ............... Under 2 
WidoMd .............. 3 
scyc.crd .............. 4. 5 
Never mrrrid. ......... 6 w m t  

Tahlc I prcscnts tltc cstin~atcd =nipling variances for tlw 
326 itcms dcscrihcd ahovc. I 

'AII vrrirhhs we rofcrd to by their pubtic uw fik vrrirbk m m .  



I
13

I Trblc l.-varirre csrim'cs for oAsDr .od ssr prrricipna rncr sse-rnrini$crod prognns

I
I

$cr Urritrl r$,r'
Rcbrivc vrrhm

Tcrl
Tcrl
Tcrl
Tcrrl
Tcrl

Tcrrl
Tarl
Tarl
Tcd
Tcrt

tat6st0.
a9tl7r0.
2:l9t6r.
99t?n9.
,l?0tt630.

t|:L{s.
2(Ill:n.
91836.

tsl?t.
53ll l .

.m6tt

.mlultt

.(ugql?

.wa69

.mn 153I
Totrt
NM

s
w
M

NM
NM
N[f

s
NM

Tcrl
w

NM
Tarl
NM

Totel
M
w
s

NM
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Table I . - V a r h u  c s h a m  for OASDI md SSI puticipants & SSA-hlin-rd pmpnms40ntinued 

Ago S.x I Madal Y.IU' ( U a i a d  .pld I Euiw S t u d u d e m  Rcbivo v u u m  

OASDl onty-coot. 
U+ 4 fimnb 
U+ 

S 7 2fOU. 10065. .I463952 
k n v b  

U+ 
NM 10 34102. 10917. .I024837 

kmrle T w l  261 987293. 71426. .OQSW8 
U+ Tarl 
U+ 

M 82 338830. 43377. .0163895 
T&l W 263 1076875. 77735. .0051107 

U+ Taal S I1 -9. 14069. .0956645 
U+ T-l NM 16 70079. 20564. .(W61066 
U+ Tarl Tau1 372 l53lm.  101393. .OOU844 

SSl only 

 art rar~ tau1 3 3  1530~2.  12~430. 
Taul 

. w 7 9  
Tarl NM 123 s46Eao. 62646. .0131211 

Tarl Tar1 S 80 397264. 43744. .0121251 
Tarl Tar1 W 61 249210. 42864. .0295840 
Tarl Toui M 71 356109. 45562. .0163148 
< I8 Mak NM 2 7361. 5246. 
< I8 

5079297 
kmrle NM I 4370. 43 70. 1.0000000 

< I8 Tar1 NM 3 11731. 6828. .3387586 
18-24 Male NM 13 67973. 20382. .08!49115 
18-24 Femrb S 1 .  4n1. 4271. 18-24 

1.0000000 
kmrle NM I4 68475. 21556. .OW1042 

18-24 k m h  Twi  15 72745. 21975. .0912562 
18-24 Taul NM 16 136448. 31575. .05355 I2 
18-24 Tarl Toul 28 140718. 311163. .0512712 
25-34 Male M 4 17112. 6626. .U41011 
25-34 Mab NM 9 56268. 19663. .I221226 
25-34 Mab T w l  13 73380. 19990. .0742110 
2s-34 hmrle M 7 m57.  1335 I. .I934159 
25-34 kmrb  W 1 ZlOl. 2801. 1.0000000 
2s-34 knvlo S 13 6Ul I .  22161. .I14701 
25-34 k m l e  NM 21 101224. 2447 1. .05W25 
25-34 kmrb  TOUI 42 199792. 3221 1. .0239932 
25-34 T a ~ l  M I I 47468. 17949. .I429876 
25-34 T-l NM M 1S7492. 30640. .Q378502 
3-34 T a l  7-1 55 273171. MU. .OI82268 
3544 Mala M 2 9521. 6759. 5040373 
3544 = Male W I 4726. 4726. 1 .0000000 
3544 M B ~  s 4 20710. 10631. .a 19952 
3544 Mab NM 6 39912. 11092. .I833900 
3544 Mab Taul 13 74928. 23953. .LO21975 
35-44 kmrlc M 7 35734. 13694. ,1468636 
35-44 Fcnvla S 19 U043. 21335. ,0672JW4 
35-44 h m l o  NM 7 32351. 12341. .I455173 
3 5 4  h m l e  Total 32 151128. 30387. .OW283 
3544 Tdal M 9 45255. 18444. .1661076 
35-44 T-1 S I8 141813. 21016. .OU5186 
3544 Tarl NM 13 72262. 210111. ,08510114 
3544 Tau1 Taul 45 226056. 38468. .0289576 
45-54 Mab M 6 nor. 11254. ,168698 1 
45-54 Mak NM 3 16536. %S. .3408730 
45-54 M~lc T u l  9 43936. 14829. .I 138946 
45-54 k n v b  M I l 45134. 11658. .0766538 
45-54 hmrk W 5 223%. 10125. .2044074 
45-54 k n v b  S 17 78309. 16748. .0457406 
45-31 fimrb NM 7 32688. 12423. ,144498 
4s-54 kmsb Tuul 40 1 7 8 s .  28290. .025llOJ 
4154 Tau1 M 17 tU1S. 16176. ,04973ll 
U-54 T-l NM 10 49223. 15733. .I021679 
45-54 T a t  T-l 49 22462. 31375. .0198909 
5544 M*b M 6 27229. 11 135. .16n420 
5544 Male S 4 22691. 11439. .W1047 
5544 Mab NM 5 30260. 14131. .2 180876 
5544 Male T d ~ l  15 80179. 206W. . W 3 7  
5544 kmrb hl 9 42 124. 16624. . I557495 
5544 Fcmrle W 10 46112. 14711. .I0171160 
5544 k m r b  S 17 73164. IUYY. .0472172 
55-64 hmrh N M I 5130. 5 130. 1 .0000000 



T a b  I . - V a h c e  estimates for OASDI ud SSj m m  Pndcr SSA-administcrcd pmgnms-Continwd 

karb 
Total 
TdBl 
Tcul 
Tual 
Mab 
Mab 
Mab 
Mab 

Fanmb 
kmb 
hmb 
hmb 
kmrb 

Tacrl 
TdBl 
Tdal 
Torrl 
Mab 
Mak 
Male 

k m k  
k m k  
knrk 
hml4 
h m l e  

Tual 
Total 
TdBl 
M l b  

,' Mab 
Mab 

kmle 
kmrk 
Femalr 
Fonule 
Fonulo 

Tual 
Total 
Total 
M l b  

kmb 
kmb 
k m b  
k m k  

Torrl 

SSl osb-cd. 

Tolal 37 
M 15 
s 21 

NM 6 
Total 52 

M 6 
S I 

NM 3 
Total 10 

M 6 
W 10 
S 4 

NM 5 
Total 25 

M 12 
S 5 

NM 8 
Total 35 

M 7 
NM 2 

Tntal 9 
M 3 
W 6 
S 3 

NM 3 
Total ' 15 

M 10 
NM 5 

T-l 24 
M 5 
W 3 

Total 8 
M 2 
W 17 
S I 

NM 4 
Tnlrl 24 

M 7 
W 20 

Tobl 32 
S 1 

M I 
W 8 

NM 2 
Total I I 
Torrl 12 

OlUM ad s1 

Tdal Total Total 366 1S98359. 152132. .Om592 
T-l Tdal NM 51 2431120. 33439. .OlMOM 
TdBl T e l  S 59 2S9581. 37829. .02 12375 
Tan1 Total W 168 701867. 69525. .00911125 
Taal Total M M 391092. 741 10. .0355438 
18-24 Mab NM 2 8441. -3. .SOW91 
18-24 kmrb NM 4 IUIII. BIS. .2530180 
l 8-24 Total NM 6 26959. 1 lU76. ,1687959 
2s-34 Mab S 1 10068. l a m .  1 .oo(KK) 
ilFU Mab NM 7 33532. lQ169. .0959927 
25-34 Mab Tart I 436d0. 14467. .I 1009117 
25-34 k m k  W I 3580. 3580. 1.0000000 
25-34 k m b  NM 4 17978. B990. .iUM36 
2s-34 kmrk Total 5 21557. %76! .2014712 
23-34 t a t  NM I I SIS~O. I ~ R .  . O ~ I ~ ~ S O  
2s-34 Tdal Tau1 I3 65157. 17404. .0713514 
s-44 ~ a b  NM 4 m395. 10223. . u ~ m  
3 W  Femab W 1 4IIM. 41110. I .OOaMOO 



Table I.-Variancc estimata for OASDI and SSI particip~nrs under SSkPdnlinistcrrd p rog rzms-Con t id  

F c o u b  
h m r b  
hrmb 

Tml  
Twl  
M.b 
MAb 
UAb 
M a b  
M a b  

F c m r b  
F o m r b  
h m r b  
hlMb 
hmb 

Tail 
Tar1 
Tuul 
Tail  
Tail 
M a b  
M a b  
M a b  
M a b  
M a b  

houb 
Fanulo 
h m r b  
Fcnvlo 
houh 

Taal 
Tail 
Tuul 
Tail 
Tail  
M l b  
M a b  
M a b  
M a b  

Fcmk 
koub 
F c m b  
k m r b  
k ~ v h  

Tail  
Tail 
Tocrl 
Tdnl 
M.b 
M a b  
M a b  
M l b  
M a b  

FmAlr 
hnub 
Fcmrk  
h m r b  
h m r b  

Tail 
Tuul 
T a i l  
Tucrl 
Tail 
M a b  
M 8 h  
MIL 
Mala 
M a b  

OASDI urd SSI--cant. 

S 3 
NM I 

Twl  5 
N U  5 

Tail 9 
M 1 
W I 
S 1 

NM 5 
Tarrl 8 

M 1 
W 1 
S 6 

N U  2 
Tot41 10 

M 2 
W 2 
S I I 

NM 10 
Tail 18 
M 6 
W 1 
S 2 

NM 3 
T w l  I2 

M 8 
W I I 
S 9 

N U  2 
Tarrl 10 

M 14 
W 12 
S I2 

NM 5 
Toul 42 

M I2 
W 2 
S I 

Toul 15 
M 6 
W 32 
S 5 

N U  3 
Tucrl 46 

M I8 
W 34 
S 6 

Twl  61 
M 8 
W 3 
S 2 

NM 3 
Tocrl 16 
M I I 
W XI 
S I3 

NM 4 
Toul 67 

M I9 
W 42 
S 15 

NM 7 
T-1 83 

M I9 
W 8 
S 3 

NM I 
Tocrl 3 1 



I . - b h c c  estimate9 for OASDI Pnd SSI partjcipmfs under SSA-administmd programs-continued 

OASDI md SSI-catt. 

nu ~ e m b  M I I 49022. 1 s t ~ .  . m n l  
W k a b  W 37 1634B4. 2n646. .0301027 
75-84 Famrk S 8 W W .  IZM. .l2U9945 
su Fenmb NM 6 24888. $451. .I IS3041 
t ~ )  kmb T ~ I  62 2 n u 7 .  39936. .o215161 
t s s l .  ratat M 10 13tn1. m. .0867091 
7S-84 T&l W 45 Mban. 12494. .OU6211 
tU) ToUl S I I 46204. 14203. .09*(911 
75-84 TWl NM 7 29103. 9444. .10530IS 
75-84 Talrl Torrl 93 411081. ~ m 3 .  .02041UO 
U+ Mab M 3 15476. S219. .I137502 
U+ Mab W 5 22109. 10090. .2027545 
U+ Mab S 1 6166. 61M. 1 .(I000000 
U+ Mab Toul 9 44050. 12925. .0861010 
U+ Fcmb M 2 W75 . 1060. .MlCmS 
U+ Fenmk W 26 %Sl2. 1 V63. .03317.(9 
U+ kmb - s 2 1~312. nu. 3639426 
U+ Fenmle NM 2 1218. 5122. .500TMI 
U+ kmb Tar1 32 124036. 22002. .0314648 
U+ Total M 5 Wlro. 183.  .I211274 
IU+ Taal W 31 111920. 2Ol95. .01M792 
M+ TcUl S 3 16477. 91198. .3fa'IPS 
U+ T a d  Td8t 41 168oR5. 26407. .Ma1126 

Chart 1.-Half-sample assignment for pseudo-unit 1 cases 

Stratum 



NOTE 2: Evaluation of Direct Variance Estimates 
from the 1984 SIPP Public Use File 





Case weights and variable values were based on the rotation 
group as shown below: 

Potation arouD Month (* 

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(~~~)<H*POV$(~~~). 

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)+107AMT*(3876) >O *  

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)11, and 
ESR-* (2593)17. 

9. Hispanic (HIS) 
ETHNICTY (2278)114, and 
ETHNICTY (2278)(20. 



Evaluation of Direct varianca ~stimates 
from the 1984 8IPP Public Us@ 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 (Isprogram participation and benefits, 
povertyw) 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 

I. 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 participation 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 ~ i m  (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 IAt, to another state, say IB' 
triggers an end to spell of state @At 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 I1 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 I R S  
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 111 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 major 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. 



We continue section I11 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 give 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 improving 
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 
reinterviews, and coverage research. Some examples for 
improving estimates are: reducing complexity, 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 I1 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 
disparity 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. 

B. 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 dwellings. Noncitizens of the united States who work 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- 



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. 81Neww 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. 

11. 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. ~stimates of change are also produced 
for each of these. The quality of these estimates is 
discussed below. 

1. Estimates of Rates and Levels 

The quality of selected cross-sectional 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 SIEP are higher than the corresponding 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 corresponding 
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  id to ~amilies with Dependent 
Children (AFDC) and food stamps than the FUS (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 at. 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 quality - 
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 responding 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% becoming 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. Quality of Estimates from ~opical 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 a1 (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. In 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 and 
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). 
Overal1,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 sub- 
stantially so that the core questions closely mirror topical 
module questions. 

C. Quality of Gross Flow and Length of Spell ~stimates 

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 



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 1986al 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 
1986al. 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 reported. In 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. In 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 



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. 

Burmead 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 (~udkins 1986) , AFDC (Maher 1987b) 
and supplemental security income (SSI) (Maher 1987c) have 
been completed. In 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 ~olumbia. 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 



14). The average start-up rates are slightly lower for SIPP 
and the average exit rates are 20030% 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. ~omparisons 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 regular 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. 



Let us optimistically 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 IV. 

( III . ERROR SOURCES 

I 
A. Identification of Sources 

In order to conduct research into alleviating the problems 
discussed previously, we first attempt to identify causes for 

I 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. 

I Of course, there is some overlap between these types. The 
latter type includes questionnaire wording/design, 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 previous interviews, 
proxy respondents, demographic characteristics, and nonre- 

I sponse. Each of these possible causes except the last will 
be discussed briefly here. Nonresponse is discussed in Sec- 
tion 1II.B. 

I 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 



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. 

2. 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. 

3. 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. 

4. 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- 



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. 

5. 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. 

6. Learning Effect 

After one or more interviews a respondent may determine 
that a re~eipt=~~yesl~ requires more additional questions 
than does a re~eipt=~~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,  his would lead to too 
few transitions from nonreceipt to receipt being reported 
regardless of the month in which they occurred. 



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 misplaced 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 
legitimate causes of this result other than proxies lack- 
ing knowledge about the missing respondents. A further 
investigation 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 
demographic 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) . 

B. 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. 



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 ~xpenditures 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 
provide a general idea about the range of person response 
rates in .multiple interview surveys. 

Ongoing 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 importance 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, ownership 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. 



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 (100-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 therefore 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. In real life this is nottrue. 
Therefore, the quality of the survey estimates including 
estimates from the SIPP is affected adversely due to lack of 
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 



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 IV. 

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 categories 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.  his 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, ~nemploy- 
ment compensation, private pensions, 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 principal person, house- 
hold size, 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 ~=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. 



Within each cell defined by a particular pair of demographic 
characteristics, we calculate the probability of each receipt 
state, PiAB = P(receipt state AB for cell i). Let PiABw 
denote such a probability within waves and PiABb the corre- 
sponding between wave probability. Compare PiNFt and PiRN for 
between waves to those .for within wave. If this demographic 
combination has no relationship to gross changes, the ratios 
PiNRb/PiNR, should be fairly constant for all i, as should 
the ratlos PiRNb/PiRNw. If one and/or both of these sets of 
ratios differ lngreatlyla 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, SP, 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. In this case we look for large differences in 
the distributions of PiNRb and PiRNb 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 



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 comprehensive, 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 

1. Time-in-Sample Bias 

A very little information about this bias is available 
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. In particular, 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. Improvement of Independent Estimates 

For several types of income, SIPP estimates of number of 
recipients and of amount have been compared to other 
estimates such as from the Bureau of Economic Analysis 
(BEA) and the Social Security ~dministration (SSA). As 
discussed earlier in the paper, these comparisons gener- 
ally show SIPP estimates as too low, sometimes by small 
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 only a 
little lower, it is not clear if SIPP is underestimating 
recipients and amounts. ~nvestigation 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. 

3. 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 



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. 

4. 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 
panel to understand effect of changes in the question- 
naire. 

5 .  ~esponse Variance Estimation from ~einterview 

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. OfMuircheartaigh (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 



because of weaknesses in reinterview data and because 
there is no experimental control over items like self 
response versus proxy. Again, see ~'~uircheartaigh 
(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) ~einterview questions are 
generally incomplete, i.e., reinterview asks only about 
receipt during the last four months without asking about 
specific months. 

6. Response Variance Estimation Without ~einterview 

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. 



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 (l)RR, (2)RN, (3)NR, (4)NN. 
Let Yijkf(rn) be the number of responses in receipt 
state m in 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 yijw - 
represents the gross flow counts for the combination 
ijkt. 

(i) Wltivariate N o w  Models. Since the Yijkt 
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 
yilkt), they have that distribution asymptoti- 
ca ly. We propose a multivariate analysis of 
variance (MANOVA) model of the form: 

E(Yijkt(m)) ' P(m) + Ni(rn) + Mj (m) + Sk(m) + N"i j (m) + NSik (m) 

where the terms are 

Ni = interview i, 

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

Sk = interview status, 

NMij, NSik, MSjk are interactions of these 
effects, ,and 

at = month t. 

(ii) Polvtomous Louit Models. Alternatively, the 
probabilities of.the receipt states could be 
estimates using logit models. In this 
method, the likelihood function is the 



product of terms of the form 

Here xijkt is a vector of 0-1 variables that 
indicate 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 Yi'kt in order to determine the 
likelihood functlon and the resulting maximum 

A 

likelihood estimates 8,. 

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. 

7. Expanded Reintenriew 

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 questions 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. 



8. Use of ~dministrative 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.  rans sit ion 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  isc cons in 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. 

9. 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, egg., 
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. 

10. 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 



Hispanic males), timing of events (gross flows) and 
respondent willingness to participate and to consult 
records. 

One way to obtain information is through debriefing of 
respondents. A debriefing of some respondents after corn- 
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. Analysis 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. 

11. Basic Coverage Research 

As previously discussed, the SIPP and other demographic 
surveys have much worse coverage than the ~ecennial 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 project 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. 

12. 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 



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. Intarviewers 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. 



Another related way to reduce complexity 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. 

2. Improving Field Procedures 

Beyond initial traihing, 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 during 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 
microcomputers 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 guidelines, with emphasis on 
supervisors 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. 

3. Improving Training 

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

4. 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 given 
to those households who were eligible for interview in 
April 1987. The complete results of this experiment will 
not be available until after the panel retires. Three 
additional ideas are presented below. 



First, there can be follow up experimentation to the ear- 
lier discussed 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, $hank 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. 

5. Dependent Interviewing 

Asset and liability questions are asked in the seventh 
interviews. During a feedback experiment in 1986, some 
seventh interview respondents were given information 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 ~ c ~ e i l ,  1987). Non- 
etheless, feedback and/or more dependent interviewing may 
still have potential. For example, Coder (1987~) 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. 

6. Reference Period 

Various studies (for example, ~obilarcik, 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 deciding 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. 



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. 

7. Reducing Response variance 

For transitions that have particularly high response 
variances, specific efforts can be made to reduce the 
response variance. In particular, 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). 

8. Improving Transition and Spell ~stimates 

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 during the year. For example, 
food stamp increases occur in July and October. Reports 
of such increases could be improved by reminding red- 
pients of cost-of-living increases in the appropriate 
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 



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 "correctedn classifications based on 
respondent reports on monthly payment amount, unit size, 
state of residence, WIN participation and ~edicaid cover- 
age. The weakness to this edit is that actual survey 
answers are changed, some of which may have been correct. 

9. 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. 

10. CPS Gross Flow Conference 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 "bestw procedures result in substantially dif- 



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. 

11. Imputing versus Weighting ~djustments 

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 with little affect on 
gross flow estimates (Huggins, 1987). However, more 
research should be performed in deciding when and which 
of the two procedures should be used. 

12. 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. 

13. 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 potential 
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 third approach is to provide more 
training 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. 

14. Improving Child Care ~uestions 

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- 



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 leery of providing information 
or are not knowledgeable. It is possible to get at least 
some assets data from administrative sources by matching 
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. 

V. 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 SIPPts generally higher 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 being 
reported as occurring between waves. Validation of exit and 



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 constituen- 
cies. Further studies should be carried out to evaluate vari- 
ables and error sources that have not yet been treated. In 
addition, 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. Curparisom of Estimtmd N b r s  of I n c m  R r i p i m t s  nd Est ia tmd AggWSate Inc- h O u l t S  Received 

for SeLrted I n c m  TYPES: SIPP vs ~ndcpandntly ~ u f v m d  E s t i a t e s  vs the Current Population Survey 

SXPP u a percent of the I SIPP as r percent o f  the 1. I 
Inbprdmt E s t i a r t r  of I ~ d e p d m t  e s t i a t u  of I WS (1983) as 8 Percent o f  1 
Monthly Average R r i p i m t r  I Amregate Income m t s  / the fnd.padant Est imte I 
fw SeLcted Incam Types ( R - i d  for  S e l r t e d  I Agsrwatm Inconn knourts I 
by Qrrter I I- ~ypr by Quarter I Received 
-------.--------------------I--------------------------l--------------------------.- I 

I 
I I 

99.0 
I 

<X) I 95.0 I I --- I 91.3 I I --- I 93.2 I I --- I W.4 I I --- I 95.2 I I --- I W.5 I I 

I umge nd sa1.y 
I 3rd Owner  1983 
I 4th P r u r t r  1983 
I 1st Pruner 1984 
I 2nd ~ u r r t e r  lFlllL 

I 3rd -tar 1986 
I 4th Quarter 1986 

I 
l F d c n l  RQp11rrcr.l 

I -if/ 
I 3rd Quarter 1- 
I 4th Quarter 1983 
I 1st Quarter 1986 
I 2nd Quarter 1986 
I 3rd Prurter 1986 
I 4th Quarter 1984 

ISocial S e a w i  ty 

I 3rd Quarter 1983 
I 4 t h 0 u t n  1983 . 
I lrt Oumrter 1986 
I 2nd Quarter 1% 
I 3rd O u r n u  19% 
1 4th Quarter 1% 

I 0 . P n d m  Olilclnn 11 
I 3rd Qurtr 1- 
/ 4th Orprtr 1983 
I 1st a m n u  1986 
I 2nd Quarter 1984 
I 3rd Quartar 1984 
/ 4th Prurter 1986 

I 
1Food St- 

I 3rd Quarter 1983 
I 4th Quarter 198'3 
I 1st Quarter 19% 
1 2nd o u a n r  19% 
I 3rd Qwrtr 1984 

I 4th Quarter 19% 

, I  . 
IVeterur '  C a p a u t i o n  
I or Panrim 
I 3rd 0wr te r  1983 
I 4th Quarter 19?D 
I 1st Owrter 1984 
I 2nd Ouarter 1984 
I 3rd Ourrrter 1984 
I 4th Owrter 1984 

11 the ~ m ~ t  excludes dependents covered by p a m t s .  



Table 2. Comparisons of SIPP State Unemployment compensation with 
Estimates Derived from Independent Sources 

(Monthly Averages for Specified Quarter. ~ecipients in thousands, 
aggregates in millions) 

Period 

1983 
Third Quarter 
Fourth Quarter 

First Quarter 
Second Quarter 
Third Quarter. 
Fourth Quarter 

First Quarter 
Second Quarter 
Third Quarter 
Fourth Quarter 

SIPP as a Percent of 
Independent   st imatel ........................ 

CPS 1983 Estimates 
as a Percent of the 
Independent Est- 
imates Aggregate 
Income Amounts 
Received Recipients 

l~nde~endent estimates exclude Federal Supplemental compensation 

Source: Coder, J. (1987b) 

Aggregate 
Amount 
Dollars 



Table 3. Comparison of Annual Aggregate Income Estimates from the 
March CPS and SIPP 1983-1984 Longitudinal Research File 

(In millions of dollars) 

Income source 

Cash transfers, total.............. ...................... Social Security. ...... Railroad Retirement............. ........................... Federal SSI 
Public assistance, total.............. 
AFDC. ............................... 
Other............................... 

Unemployment Compensation, total...... 
State Unemployment Compensation ..... 
Other ............................... 

Veterans1 Payments.. .................. 
Worker's Compensation, total.......... 

"StateM worker's compensation....... 
Other Compensation.................. 

Pensions, total................ 
Private pensions, total............... 
company or union pensions. .......... 
Other private pensions .............. 

. Federal pensions ....................... 
Military pensions.. ................. 
State and local pensions, total....... 
State... ............................ 
Local ............................... 

Interest income ....................... ............................. Dividends 
Rents and royalties. .................. 
Estates and trusts .................... 

All other income, total........ 
State SSf. ............................ 
Foster child care..................... 
Child support and alimony ............. 
Income from charity ................... 
Money from friends or relatives....... 
Income from roomers or boarders....... 
Financial investments ................. 
Other income not included elsewhere... 

Food Stamps .................... 
NA Not available. 

Source: Coder (1986b) 

SIPP 
1983-1984 

216,326 
153,958 
5,603 
8,859 
14,643 
11,881 
2,762 
14,911 
14,060 

851 
10,978 
7,374 
6,041 
1,333 

92,619 
40,319 
32,874 
7,445 
19,593 
15,556 
17,151 
12,201 
4,950 

115,687 
38,251 
16,834 
5,085 
36,720 

101 
207 

8,551 
58 

6,441 
165 

16,389 
4,808 
9,267 1 7,555 1 7,471 

March CPS 

1984 1983 

200,620 
147,503 
3,973 
8,444 
13,407 
10,972 
2,435 
12,169 

(NA) 
(NA) 

8,349 
6,775 
(NA) 
(NA) 

85,448 
37,266 

(NA) 
(NA) 

17,154 
15,328 
15,700 

(NA) 
(NA) 

138,661 
30,657 
17,725 
7,835 
30,487 

(NA) 
(NA) 

9,401 
(NA) 

4,757 
(NA) 
(NA) 

16,329 

197,975 
138,293 
3,975 
7,647 
12,878 
10,523 
2,355 
19,720 

(NA) 
(NA) 

8,831 
6,631 
(NA) 
(NA) 

79,718 
34,636 

(NA) 
(NA 

17,720 
14,095 
13,267 

(NA) 
(NA) 

118,800 
27,286 
16,483 
6,666 
27,258 

(NA) 
(NA) 

8,323 
(NA) 

5,358 
(NA) 
(NA) 

13,577 



Table 4. Comparison of SIPP and March CPS Estimates of Persons 
Ever Receiving Benefits from Selected Programs 

CPS estimates may include a small number of persons receiving other 
types of wunemploymentu 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. 

Selected income sources 

.................. Social Security 
Federal SSI...................... 
State Unemployment compensation1. 
Veterans payments2. ........... .. 
A F D C . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worker's Compensation ............ ................. Private pensions ................. Federal pensions 
Military pensions ...........,.... 

................ Interest income.. 
Dividends. ....................... 
Rents and royalties3.. ........... 
Estates and trusts............... 

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

SIPP 
1983-1984 

34,122 
3,941 
9,082 
3,790 
3,987 
2,329 
8,499 
1,937 
1,297 

123,135 
26,807 
14,040 

521 

CPS 

Source: Coder (1986b) 

1984 

32,182 
3,568 
7,693 
2,865 
3,561 
2,478 
7,951 
1,555 
1,493 

99,045 
19,858 
12,461 
1,384 

1983 

31,731 
3,442 
10,109 
3,156 
3,468 
2,382 
7,618 
1,609 
1,337 

99,005 
18,690 
11,836 
1,239 



Table 5. Comparison of Cross-Sectionally ~erived Quarterly ~stimates with 
Fourth Quarter 1983 Estimates Derived from the Longitudinal 

I 
Research File 

(Recipients in thousands. Monthly averages) 
I 

Selected income sources 

social Security 
Federal SSI 
State Unemployment Compensation 
Veterans' Payments 
AFDC 
Food Stamps 

Median Amount 

Social Security 
Federal SSI 
State Unemployment compensation 
Veteran's Payments 
AFDC 
Food Stamps 

Mean Amount 

Social Security 
Federal SSI 
State Unemployment compensation 
Veterans' Payments 
AFDC 
Food Stamps 

Source: Coder (1986b) 

SIPP 
Cross-sectional estimates 

SIPP 
44-83 

estimates 
based on 
longitu- 

dinal file 



Table 6. Comparison of Mean Annual Income Amounts from the March 

I CPS and SIPP 1983-1984 Longitudinal Research File 

Note: This limited list of.income types includes only those for 

I which directly comparable mean income could be derived given 
the data available at the time of preparation. 

Income Source 

Social Security 
Railroad Retirement 
Federal SSI 
AFDC 
Federal Pensions 
Military Pensions 

Dividends 
Estates and Trusts 

Food Stamps 

I Source: Coder(1986b) 

SIPP 
1983-1984 

$ 4,512 
6,448 
2,248 
2,980 
10,115 
11,586 

1,427 
9,709 

954 

March CPS 

1984 

$ 4,583 
6,190 
2,366 
3,072 
11,032 
10,267 

1,543 
5,660 

1,070 

1983 

$ 4,358 
6,098 
2,221 
3,034 
11,013 
10,538 

1,459 
5,379 

1,042 



Table 7. Rates of Change in the Number of Program participants from 
SIPP and Independent Sources 

timates from 
SIPP Other Difference 

Comparison* Characteristic (84-83)/83 Source* 
(84-83)/83 

Social Security 

SSI 

AFDC 

Food Stamps 

Average house- 
hold income 

Average monthly 
earnings of 

married, spouse 
, present, male 
working fulltime 

-010 (A) 

.028 (A) 

0.013 (A) 

-. 047 (A) 
.081 (C) 

.033 (C) 

........................ 
*"Am stands for the administrative record and "CW stands for CPS. 

**Stands for significant difference. 

Source: Kim, J. (1985) 



Table 8. Differences of SIPP Estimates Between 1983 and 1984 3rd 
Quarters 

Interest generating 
Assets 

................................................................ 

Cash Dividends 

Characteristics 

Rental Income 

Income from Mortgage 

----------------------------------.----------------------------- 

Other Type of 
Financial Asset 

(3) 
Difference 
(2) - (1) 

BER OF HOUSEHOT,DS 

-921, OOO* 

-811, OOO* 

-476, OOO* 

28,000 

-300, OOO* 

(1) 
1983 

** The number in the parentheses is the standard deviation of the 
number just above it. 

(2) 
1984 

* Indicates that the calculated test statistic is significant at 
the 5-percent significance level. 

Source: Kim, .J. (1985) 



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

I 
(Number in billions except for median networth) 

I Ratio of SlPP to  FRB I 
Category I FRB balance 8hwt SfPP balance sheet I 

I I 

A. Equity i n  m r - o c c r p i e d  housing 
Grors value 
D e b t  

8. Equity i n  notor vehicles 
~ r o s s  value 
Debt 

C. Equity i n  noncorporate business 

D. Financial assets 
I 
1 3,812.0 2,826.1 0.74 1 

1. Interest-earning assets1 I 3,195.2 1,635.7 0.51 I I 
2. Corporate -ities2 I 1,456.7 1,062.7 0.73 I 
3.. Other financial assets3 I 160.4 127.8 0.80 I 
4. Less: F i n a n c i a l a s s e t s h e l d b y ~ o f i t  I I 

sector or i n  personal trusts I (850.0) X X I 
I 

E. InstaLLmant and other c-r ckbt4 
I 
I 379.9 241.5 0.64 

I I 
F. Net Uorth (A+B+C+O-E) I 8,122.9 7,498.8 0.92 I 

I I 
G. Median Netuorth ( 30,550.0 32,670.0 1.07 I 

I I 
I 

NA Separate estimates not available. 
X Not Applicable. 

Includes passbook savings accwnts, mtmey market deposit acc-ts, cert i f icates of deposit, c h a c k i ~  accounts, money 

I 
market f-, U.S. Gowrrnant securities, nuricip.1 or corporate bonds, saving bonds, IRA and KEOGH accwnts, and other 
interest-earning assets. I 
Includcs equities in stocks, nutual fund shares, and incorporated s e l f - a p l o y d  businesses or professi0n~- 

Includes mortgages held by sellers and other f i n n t i a l  assets not otherwise specified. 

Excludes debt for  autambile and mobile hams. 

Source: U.S. Bureau of the Census, Current Population Reports, Series P-70, No. 7, 1986 

I 



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-2 Form 

Total................................. 15,222 
Self.................................. 14,422 
Pro x y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,897 

Did not use W-2 Form 

Total ................................. 11,515 ............................... Self... 11,168 
Proxy. ................................ 12,273 

Source: Coder, J. (1987d) 



Table 11. Time-in-Sample by Rotation covering a Reference Month for 
SIPP 1984 Panel 

Reference 
Month 

Rotation Group 

November 
December 
January 
February 
March 
April 
May 
June 

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



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

TYPE OF CUANGE 

) TOTAL WITH IN- I N  AT LEAST ONE MWTH.. 1927 1927 1927 1927 1927 1927 1927 1927 1927 1927 1927 

RECEIVED INCOlE I N  BOTH MWTHS.............. 

I W N T  DECREASED BY 75.0 TO 99.0 PERCENT.. 
W N T  DECREASED BY 50.0 TO 74.9 PERCENT.. 

I W N T  DECREASED BY 25.0 TO 49.9 PERCENT.. 

W N T  DECREASED BY 10.0 TO 24.9 PERCENT.. 

.. W N T  DECREASED BY 5.0 TO 9.9  PERCENT.. 

I ......... 
W N T  DECREASED BY LESS THAN 5.0 PERCENT. 

W N T  DID  NOT CHANGE............ 
W N T  INCREASED BY LESS THAN 5.0 PERCENT. 

AMOUNT 1 NCREASED BY 5.0 TO 9.0 PERCENT.. .. 
I W N T  INCREASED BY 10.0 TO 24.9 PERCENT.. 

W N T  INCREASED BY 25.0 TO 49.9 PERCENT.. 

AMOUNT INCREASED BY 50.0 TO 74.9 PERCENT.. 

I 
W N T  INCREASED BY 75.0 TO 99.9 PERCENT.. 

AMOUNT INCREASED BY 100.0 PERCENT OR MORE. 

FRCU POSITIVE AMUNT TO LOSS......... ..... 0 '  0 0 

I 
0 0 0 0 0 0 0 0 

.............. FRCU LOSS TO POSITIVE AMUNT 0 0 0 0 0 0 0 0 0 0 0 
....................... LOSS BOTH MOUTHS... 0 0 0 0 0 0 0 0 0 0 0 

ROn RECEIVING TO NOT RECEIVING INCOME....... 44 48 43 177 25 42 45 180 36 39 33 
RCU NOT RECEIVING TO RECEIVING INMWE....... 67 62 63 148 49 55 53 139 38 36 45 

........... DID NOT RECEIVE INCOWE BOTH W T H S  529 511 4% 391 519 489 478 384 526 526 520 

Lource: Coder (1986a) 



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

SlPP 84 Panel-Reference nonth i t o  i + l  Across ALL Four Rotation8 

1 t o  2 2 t o  3 3 t o  4 4 t o  5 Aw. 

Start-up Rate 4.9 4.7 4.5 10.9 6.2 

Standard ~ r r o r '  .8 .8 .7 1.1 0.5 

Ex i t  Rate 3.3 3.5 

Stwdrrd ~ r r o r '  .7 .7 

Urban Ins t i t u te  data-Calendar Month i t o  i + l  i n  1983 

6 t o  7 7 t o  8 8 to  9 9 to  10 10 t o  11 11 t o  12 Avg 

Start-up Rate 6.7 6.9 6.1 6.2 6.7 5.0 6.3 

Ex i t  Rate 

Standard Error2 .6 .5 .6 .6 .5 .5 .3 

For i n d i v i d w l  pairs of months, a &sign effect of 1.8 i s  as&. For the average, a design ef fect  of 2.6 i s  assuned t o  

re f lec t  the correlat ion between the individual pairs reduced by being i n  the same set of PSUS. The m t h t ~  seapie sizes 

wcre a rand  1350. For the average, the s w l e  size i s  *led. 

For i n d i v i d w l  pairs of -tho, a &sign effect of 1.3 i s  ass&. For the average, a design ef fect  o f  2.0 i s  assuned. The 

monthly sanple sizes ware a r d  2600. For the average, the s a p l e  size i s  t o  be sextlgled. 

Source: Judkins (1986) 



Table. 14 Start-up and Exit Rates (Percentages) for AFDC Participation 

SIPP 84 Panel-Reference Month i to  i+l  Across A l l  Fwr Rotations 

1-5 5-9 1-9 

1-2 2-3 3-4 4-5 5-6  6 - 7  7 - 8  8-9 Avg. Avg. Avg . 
Start-up Rate 2.9 2.7 2.3 9.6 2.9 2.1 1.6 10.2 4.4 4.2 4.3 

Standard Error1 .9 .9 .8 1.6 .9 .8 - 7  1.6 1.3 1.3 1.5 

Exi t  Rate 1.4 1.9 1.5 8.1 1.0 1.4 2.1 9.9 3.2 3.6 3.4 

Standard Error1 .6 .7 .7 1.5 .5 .6 .8 1.6 1.2 1.2 1.4 

AFDC Owrterty Averages 

Quarter 3 Quarter 4 Quarter 1 Quarter 2 July-Dec.83 kt.-Jun(83-84) July-June(83-84) 
1 983 1983 1 984 1 984 AW . 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 i s  asswed to be 1.8 for individual pairs of months, 2.6 for hal f  year averages, and 3.4 fo r  the 
12 m t h  averages. 

Sources: Coder (19&), U.S. Department of Health a d  Hunen Services (1983. 1984) 



Table 15. Start-Up Rates for SSI Participation 

SlPP 84 Panel-Referme Month i t o  i + l  Across A l l  Four Rotations 

Start-up Rate 1.4 1.2 .9 5.5 1.4 1.6 1.3 6.8 
S t u d r r d  Error .8 .7 -6 1.4 .7 .8 .7 1.5 

(Percentages) 

1-5 5-9 1-9 
Avg. Avg. Avg . 

SSI Calendar Month i t o  i+l 

6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 7-12~ 10-17~ 7 - 1 7 ~  
Avg. Avg. Avg . 

Start-up Rate .8 .6 1.1 1.0 .9 .9 .9 1.0 1.0 1.4 1.1 .9 1 .O 1 .O 

' ~ h e  design ef fect  i s  a r o d  t o  be 2.6. 

2 ~ o n t h ~  7-12 correspand t o  July through D e c h r  of 1983 months 13-17 correspond t o  January through May of 1984. 

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



Table 16. Responses for Interviews TWO Through Five as a Percentage 
of Initially Responding Persons for 1984 SIPP Panel, 
NMCUES~, and PSID. 

INTERVIEW ----------------- 
(Base) 

Second 
Third 
Fourth 
Fifth 

--------------------------.------------------ 
% of Response I 

NMCUES SIPP PSID -------------------------------------.---- 
(16902) (25138) (18387) 

I Percentages for NMCUES include ineligible individuals, and are 
based on all persons in initially responding, reporting units. 

1979b persons' are described in most recent releases of 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. ~illard, and F. Welch, 
(1983) 



Table 17. Overall Item Response Rate for CPS and SIPP 1985 
Calendar Year ~stimatesl 

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% 

Calendar Year item response rates are for estimates based on 
monthly averages. 

Source: Maher, S. (1987a) 



Table 18. Between Wave Transitions for Food Stamps 

iew Status .-------.---- Sex x Interv r"----------------------------- 
Interview 
State ------- ------------- I Sex I Response 

Nonresponse ----.--.---- 
9.4 
(79) 

Response 
Response --------- 

.------------------------- 
Nonresponse 
Response 

I I I 
First entry in each cell is perc 
Second entry is number of respon 

Nonresponse 
Nonresponse 

Female 

cnt of total 
;es in cell. 

I 
:esponses in row. 

Self/Self 

Table 19. Within Waves Transitions for Food Stamps 

65.5 
(2326) 

Sex x Interview State --------.--.------------.----------------------.--------------------- 
Interview 
State ------.------ 
Self/Self . 

Response 
Response --.------ 

57.3 
(1782) 

Response 
Nonresponse 

Nonresponse 
Response --.-------- 

2.5 
(77) 

Nonresponse 
Nonresponse ------------ 

38.7 
(1202) 

Sex 

Male 

I I I I 
First entry in each cell is percent of total 
Second entry is number of response in cell. 

I 
responses in row. 



Table 20. Between Waves Transitions for Food Stamps 

Race x Sex -----------------------.------.----------------------------------------- 
Race 
------.--. 

white 

nonwhite 

pirst entr 
Second ent 

State 
- -  --- 

male 

female 

male 

female 

7 in each cell 
7 is number o 

Response 
Response --------- 

44.3 
(547) 

is percen 
I response 

Response 
Nonresponse ------------ 

11.8 
(146) 

: of total re 
; in cell. 

Nonresponse Nonresponse 
Response Nonresponse ------------ ------------ 

6.1 37.9 
(75) (468) 

I 
iponses in row. 

Table 21. Within Waves Transitions for Food Stamps 

Race x Sex ------------------------------.----------------------------------------- 
Race --------- 
white 

nonwhite 

I 
First entr 
Second ent 

State ------------- 
male 

female 

male 

female 

7 in each cell 
is number o 

Response 
Response 

is percen 
e response 

Response 
Nonresponse -----.--.--- 

2.0 
(73 

: of total re 
; in cell. 

Nonresponse 
Response 

Nonresponse 
Nonresponse 



Table 22. Distributions of Transitions and ~on-~ransitions 
Between Waves 

Imputes Involved Imputes Not Involved 
Non- Non- 

Trans Trans Trans Trans 

Social 
Security 

Veterans .045 -955 .035 .965 
Compensation (11) (235.) (67) (1854) 

AFDC 

Food 
Stamps 

Child 
Support 

Private 
Pension 

Supplemental .I56 
Security Income (23) 

Unemployment .459 
Compensation (174) 

Trans = Transitions 



Table 23. Distributions of Transitions and  on-~ransiti~ns 
Within Waves 

Imputes Involved Imputes Not Involved 
Non- Non- 

Source Txans Txans Trans Trans 

Social .0003 .9997 -008 .992 
Security (3 1. (8594) (590) . (75660) 

Veterans 0 1.0 .004 .996 
Compensation ( 0 )  (711) (34)  (8009) 

AFDC 

Food 
Stamps 

Child 
Support 

Private 0 
Pension ( 0 )  

Supplemental 0 
Security Income, ( 0 )  

Unemployment .232 
Compensation (212) 

Trans = Transitions 



Table 24. SIPP Transition Correlations 

PPEARN FFINC FFPOV ESR CAIDCO AFDC FOODST WELE'XR FDSTA 

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 
p r e se n t  3 0.891 1.000 0.025 0.129 0.270 0.067 0.187 0.199 0.128 0.011 0.032 
llSP 4 0.843 1.000 0.018 e.142 0.294 0.066 0.225 0.253 0.181 0.065 0.043 

fami ly  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 
s t d .  3 0.350 0.270 0.027 0.167 1.000 0.082 0.303 0.313 0.190 -0.002 0.012 
PPPOV 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 
s t a t u s  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 
-0 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 

AIDC 1 0.094 0.063 0.010 0.091 0.406 0.096 0.565 2.000 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 

foods t amp1  0.079 0.062 0.007 0.09; 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 
POODST 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 

foodst.mp 1 0.004 0.009 0.017 0.026 0.020 0.050 0.068 0.053 0.365 0.159 1.000 
a l lo tment  2 0.014 -0.002 0.036 0.046 0.006 0.043 0.039 0.079 0.419 0.182 1.000 
FDSTA 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: Observat ions fully interviewed 

Source: Young (1989) 
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1. Introduct ion 

The Survey o f  Income and Program Par t ic ipat ion (SIPP) i s  an on-going nat iona l ly  
representative household survey program of t h e  U.S. Bureau of the  Census. It 
provides conp rehensi ve information on the  econmi c resources of the h e r i  can 
people and on haw publ ic  t rans fe r  and t ax  programs a f f ec t  t h e i r  f inancial  
circumstances. The data from the  SIPP provide government policylaakers w i th  
an information base f o r  studying government t a x  and transfer programs, for  
estimating future program costs and coverage, and f o r  assessing the effects of 
proposed po l i cy  changes. The SIPP i s  designed t o  iaprove the Rcasurclnent of 
informati on re la ted t o  the  economic s i tua t ion  o f  households and persons i n  the 
United States, and i s  t he  culmination o f  a 1 arge-scal e development program, 
t he  Income Survey Development Program (ISDP) , which examined concepts, proce- 
dures, questi onnai res , and reca l l  periods (Ycas and L i  n i  nger, 1981). 

The need fo r  a survey l i k e  SIPP arose because o f  the l im i t a t i ons  of the March 
Income Supplement o f  the Current Population Survey (CPS), the pr inc ipa l  source 
of information on the d i s t r i b u t i o n  of household and personal income i n  the  
United States. These l i m i t a t i  ons are inherent i n  the survey design, survey 
instrument, and survey procedures and can not be eas i ly  modified. As a con- 
sequence the  Income Survey Development Program was established i n  1975 by the 
U.S. Department o f  Health and Human Services t o  develop methods t o  overcome 
the p r i  nc i  pa1 shortcomings o f  t he  CPS--1) the underreportf ng of property income 
and other i rregul  a r  sources of income; 2) the  underreporting and miscl assi - 
f cation of par t i c ipa t ion  i n  major income secur i ty programs and other types 
of information t h a t  people generally f i n d  d i f f i c u l t  t o  report accurately 
( for  example, monthly d e t a i l  on income earned during the  year) ; and 3) the  
1 ack of i nformation necessary t o  analyze program par t i c ipa t ion  and e l f  g i  b i  1 i ty.  
Several features d is t ingu ish the f l e l d  tes ts  o f  the ISDP from other data co l -  
1 e c t i  ons, pa r t i cu l  a r l y  the CPS. They include: 1) interviews were obtained 
a t  regular in te rva ls  w i th in  a year; 2) most types o f  i n c m  were reported on a 
monthly basis; 3) income was reported on an ind iv idua l  basis; 4)  ind iv idua ls  
were f o l l  owed over the survey period t o  obtain data on changes i n  income and 
family composition; and 5) information was col lected on special topics such as 
d i sab i l i t y ,  c h i l d  care, f e r t i l i t y ,  net worth, and taxes paid t o  provide ins igh t  
i nto the context of program benefits, program dependency, and overal l  economi c 
we1 1 -being. Because the ISDP was the predecessor t o  SIPP, many character ist ics 
of the ISDP can be seen i n  the SIPP, including the survey design, content, and 
quest i onnai r e  format. 

This paper provides basic background information on t h e  survey design and con- 
ten t  as a prelude t o  i t s  more spec i f i c  goal o f  reviewing specif ic mthodo- 
1 ogf cal  , survey design, and s t a t i s t i c a l  issues o f  concern' t o  the program, 
including (1) questi onnai r e  desi gn ; (2) data col lect ion,  ' l n c l  uding respondent 
rules, data co l lec t ion  mode, length of reference period, and rules for  f0110~ing 
movers; (3) concepts, design, and estimation; and (4) response error. 

2. Uhat i s  the SIPP? 

The SIPP i s  a continuous household survey- program of  t h e  U.S. Bureau of the  
Census w i th  interviews o f  sanple members conducted every 4 months for  32 months. 
Since a new sanple i s  introduced each year, i t  may be thought of as a ro ta t i ng  



panel survey. I t s  pr inc ipa l  features, about which more w i l l  be sa id  below, 
are 

a. most income f s  reported on a monthly basis; 
be ind iv idua ls  are followed f o r  changes i n  inc- and household 

conposi t i  on; 
c. income i s  reported on an f ndividual bas1 s; 
d. information on special top ics  i s  l fnked t o  the income data. 

The purpose o f  the SIPP i s  t o  provf de data t o  understand m r e  comp'letely the 
economic wel l -being o f  the Nation through (a) be t t e r  measurement of income and 
program p a r t i c i  a t f  on and (b) an expansfon i n  what i s  meant by economic welt- 
being--rssets, h a b i  I i t i e s ,  enployer-provided benefits, and demographic and 
h i s t o r i c a l  data. 

2.1 Design Features 

The primary goals i n  desi gning SIPP were t o  inprove repor t ing of f ncome and 
other program-related data and t o  do it i n  a way t ha t  would allow the analysis 
of changes over t ime a t  a microlevel. The design a lso had t o  accomslodate the 
co l l ec t i on  of a large quant i ty  o f  information i n  a f l ex fb l e  manner t ha t  allowed 
some informat ion t o  be col lected more frequently than other information. These 
goals were met p r i nc i pa l l y  by us i  ng a survey design i n  which the same people 
are interviewed more than onze. Persons a t  households selected fo r  a sanple 
panel are i nte rv i  ewed about t h e i r  f ncolne and other topics once every 4 months 
fo r  approximately 2 1/2 ears. Sample persons are fntervfewtd'at  new addresses i if they move, and any o t  e r  persons t ha t  they m v e  i n  with, o r  v ice versa, are 
also interviewed. I n  t h i s  way, a h igh ly  detai led record i s  b u f l t  up over time 
for  each person and household i n  a s a q l e  panel. This design minimizes the 
need for  sample persons t o  r eca l l  most o f  the information f o r  longer than a 
few months and reduces the number o f  questions asked i n  one interview. 

To fur ther  enhance the  estimates of change, pa r t i cu l a r l y  year-to-year change, 
a new sample panel i s  introduced every year instead o f  a t  t h e  conctusion of a 
panel. Consequently, two o r  sometimes three panels are i n  t h e  f i e l d  concur- 
rent ly ,  as i s i l l u s t r a t e d  i n  f i gu re  1. This overlapping panel design allows 
cross-sectional estimates t o  be produced from a larger, conbined sanple tha t  
i s  about double i n  s i ze  when two panels overlap. 

The f i r s t  S I P P  panel, designated as the 1984 Panel but  implemented i n  October 
1983, s ta r ted  w i t h  approximately 20,000 f n te rv i  ewed households. The second 
panel, i.e., the 1985 Panel, began i n  February 1985 w i th  a r w r  74,000 i n te r -  
v i  w e d  households. Because o f  budget constraints, ncw panel s about 12,000 
interviewed households are now f: l lded every February. 

The reference perfod f o r  the primary survey i t e m  I s  the 4 m n t h  r e  9 
t he  interview; f o r  exanple, i n  February, the reference per iod i s  P r ' n 
October through January. When the household i s  interv ieusd again Jutl h 
reference period i s  -'rur~ary through Hay. To create manageable i n  -vie* 
and processing work i c ~ d s  each m n t h  instead o f  one large work loa  :very 
4 months, the sanple households w i t h i n  a given anel are d iv lded .a fo e- subsamples o f  nearly equal size. These subsanp es are ca l led  rot on 9 EP 
and one ro ta t ion  group or  one-fourth o f  the sanple i s  intervfewea iach mor~rh. 



Figure 1 



Thus, it takes 4 consecutive months t o  interv iew the e n t i r e  sanple. This 
4-month period o f  interv iewing i s  ca l led  a wave. The fol lowing i s  an i l l u s -  - 
t r a t i o n  o f  the re1 at ionshi  p between waves, ro ta t ion  groups, in terv iew months, 
and reference periods i n  the 1987 Panel (Note minor but inportant  differences 
i n  these relat ionships e x i s t  i n  the  1984, 1985 and 1986 Panels). The basic 
re lat ionships are the  same i n  subsequent panels. Looking a t  Wave 1 i n  f igure . . 
2, persons interviewed i n  Febrrl- -y report  data Cqr the period October through 
January; i n  March another ro ta  7 group report for  November through February, 
and so fo r th  for  each o f  the fob, r o ta t i on  groups. Notice t ha t  each ro ta t ion  
group w i th in  a wave uses a d i f f e ~ o n t  reference period, namely, the 4 months 
preceding the in terv iew month. As a resu l t ,  data are avai lable f o r  7 months 
a t  the conclusion of Uave 1 in terv iewing although each month f s  not  represented 
by the f u l l  sanpTe; For  exanple, the  October and Ap r i l  data wf 11 only be 
avai lable fo r  one ro ta t i on  group ( ro ta t ion  groups 2 and 1, respectively); t h e  
November and March data f o r  two ro ta t i on  groups ( ro ta t ion  groups 2 and 3, and 
4 and 1, respectively)'; and the December and February data fo r  three ro ta t ion  
groups. Only the January data w i l l  be represented by the f u l l  sample ( ro ta t ion 
groups 1-4). I n  Uave 2, the persons o r i g i n a l l y  interviewed i n  February are 
interviewed again i n  June f o r  information on the months o f  February through 
May. I n  July, the  March respondents are asked t o  repor t  data for  March through 
June, and so on. After two interviews w i th  the same ro ta t ion  group, e ight  
consecutive months of data are available. Then, i f  data col lected i n  Uave 1 
are used together w i th  Uave 2 data, e s t i  mates f o r  February through Apr i l  can 
be produced using a l l  four ro ta t ion  groups. Thus, t o  produce calendar quarter 
estimates for  the f u l l  sarrple, it i s  necessary t o  work wi th  more than one wave 
of data. I n  the same way, data corresponding t o  a calendar year can only be 
obtained by matching data from four  consecutive waves o f  interviewing; tog., 
data col lected i n  interviews conducted from February 1987 (part  of Uave 1) 
through Apri 1 1988 (part  o f  Wave 4) can be merged t o  produce monthly data 
covering calendar year 1987. 

2.2 Survey Content 

Each interview i s  planned t o  take about 30 minutes o f  a respondent's time and 
includes content tha t  i s  d iv ided i n t o  three main groups o f  questions. The 
substance of two of these groups should be essent ia l ly  the same for  each wave 
and for  each panel. The t h i r d  group o f  questions covers topics t ha t  w i l l  
change i n  each wave o f  a panel. This w i l l  al low f o r  the inc sion of some new 
content i n  each panel, a1 though many o f  the topics w i l l  be Fr eated across a1 1 
the panels. Each ro ta t i on  group i n  a wave i s  administered the same set of 
questions a1 though the reference per iod i s  d i f f e ren t  as expl a i  ned above. 

The f i r s t  group of questions are control  card items. The control  card i s  a 
separate document from the questionnaire and serves several important funct 1s. 
The control  card i s  used t o  l i s t  every person resid ing a t  an address and t o  
record basic socia l  and demographic character is t ics  (age, race, sex, and so 
for th)  fo r  each person a t  the t ime o f  the  i n i t i a l  interview. The card i s  
reused a t  subsequent interviews t o  record changes i n  character ist ics such as 
age, education attainment, and mar i ta l  status; and t o  record the dates when 
persons enter or  1 eave the household. Final  l y  , auring each i nterv i  ew, I nfor- 
mation on each source o f  income received and the name o f  each job o r  bust ness 
i s  transcribed t o  the card so t ha t  t h i s  information can be used i n  the upda t in j  
process a t  the next interview. 



Figure 2. Reli t lonship Between SIPP Interview Months and Reference Periods: 1987 Panel 
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fhe second major group o f  questions form the core por t ion of the questionnaire , 
which i s  d i  v i  ded i n t o  f i v e  sections. The core set of questions i s  asked a t  the 
f i r s t  interv iew and then updated i n  each subsequent interview. The f i r s t  
section of the core co l lec ts  the basic labor force pa r t i c i pa t i on  data for  the 
4 reference months. I n  addition, t h i s  f i r s t  section 'of  the core co l lec ts  
of the information on the rece ip t  o f  income from various sources during the 
4-nth reference period. This includes income f rcnn government sources suck 
as Aid t o  Fami 1 ies  w i t h  Dependent Children, Supplemental Securi ty I n c w ,  
General Assistance, and Yorkmen's Conpensation. Respondents are a1 so asked 
about Soci a1 Securi t y  and other retirement income. The recei  p t  of rniscellz ,us 
sources of income such as a1 imony, c h i l d  support, I n t e res t  from savings, 1 n-ome 
far  foster  c h i l d  care, and educational assistance i s  also ldentff ied. I n  
addition, questions on major sources of noncash benefi t o  such as food Stamps, 
nedi caid, Medicare, and heal th insurance coverage are Included i n  t h i s  section. 

The second section o f  the  SIPP core questionnaire co l  l ec t s  information assocf - 
ated w i th  wage and salary earnings. This section includes information on 
industry and occupation as wel l  as hourly earnings for  up t o  two jobs. Data 
are col lected for  two jobs held e i t he r  concurrently o r  sequential ly during the 
44on th  reference period. 

The t h i r d  section o f  the core co l lec ts  data on self-enployment earnings and 
speci f i c information about the k ind  o f  sel f  -enployment-whether i t  was incorp0- 
rated, sole proprietorship, o r  partnership--and the  p r o f i t s  and losses from the 
business. 

The fourth section i s  i den t i f i ed  as the general amounts section. This section 
o f  the questionnaire co l lec ts  monthly amounts received from the income sources - ident i f i ed  i n  the f i r s t  section. Space i s  provided f o r  amounts from up t o  s i x  
i ncome sources. 

The f i f t h  and l a s t  section o f  the core questionnaire co l lec ts  amounts of income 
earned from asset hol d i  ngs. Asset sources include savings accounts, bonds, 
stocks, and renta l  property, as wel l  as others. Information i s  col lected for 
the 44onth reference period on both indiv idual  and j o i n t  recipiency. 

The t h i r d  major question group consists o f  the various supplements o r  top ica l  
modules tha t  are included i n  waves fol lowing the i n i t i a l  interview. The admin- 
i s t r a t i o n  of a module i s  possible i n  Yaves 2 throu h 8 because less time i s  
required t o  update the core information a f t e r  the 9 i r s t  i nterview. The top ica l  
mdules cover areas t ha t  do not  require examination every 4 months and may use 
a di f ferent  reference period than the core questions. The rn l es  provide a 
broader context f o r  analysis by obtaining fnformatf on on a vi  t y  of . 9 ics 
not covered i n  'the core p o r t i  on of the questionnaire. The RIC ? data v be 
analyzed independently o r  i n  conjunction w i th  the control  carr Ems ot pe 
data. Frequently, a module i s  administered a t  the same t lw i. qcurr6 
panels so t ha t  the data may be combined t o  inprove the r e l i a b i l  3f t h t  
analyses. 

There are two types o f  top ica l  modules: f i xed  and variable. Tb ixed t c  :a1 
modules are designed t o  be conducted on a regular basis t o  au mr the cor 8 data. They are considered necessary t o  meet the survey's goa s td objectives. 
Although the topics are 'fixed,' the questions i n  these modules may be modified 
from time-to-time t o  accomnodate conceptual changes o r  t o  make iaprovements i n  



co l l ec t i ng  these data. An Cxanple of a f ixed top ica l  module i s  the annual 
'round-up" module on earnin s and benefits. This mdu le  obtains wages and 
salary data from Y-2 forms 9 a wage and tax  statement f i l e d  by each enployer 
fo r  each enployee) and estimates of annual self-enployment for  each appropriate 
person i n the f i f t h  and eighth interviews i n  each panel. Another f i xed  module 
administered a t  the  same t ime obtains property income and tax-related in for -  
mation; e.g., f i l i n g  status and taxes paid, t o  al low the est imation of tax  
incidence, disposable i ncome, and the s i m l  a t ion  o f  tax  pol  i c y  a1 t m a t i  ves. 

The var iab le  top ica l  modules are designed t o  sa t i s f y  the special programat ic 
needs of other Federal agencies. T i m  i s  set  aside f o r  var iable raodules t o  
meet special content needs t ha t  develop as the survey continues. An exanple 
of a var iable top ica l  mdu le  i s  the c h i l d  care top ica l  mdu le  administered i n  
the 1984 Panel. Variable top ica l  modules may be repeated i n  subsequent waves 
o r  panels as necessary. Figure 3 contains a l i s t  o f  the f ixed and var iable 
modules scheduled f o r  the  1984-1987 Panels. 

2.3 operat i  onal Procedures 

Data co l l ec t i on  operations are managed through the Census Bureau's 12 permanent 
regional off ices. A s t a f f  of interviewers assigned t o  S I P P  conduct interviews 
b personal v i s i t  each month. Self-response i s  required f o r  each person 15 years z 0 d and o lder  who i s  present a t  the time of interv iew and i s  obtained i n -  about 
65 percent of the cases each wave. A proxy respondent i s  asked t o  provide in fo r -  
mation for  those who are not available. Telephone interv iewing occurs i n  about 
5 percent of the cases t o  obtain missing infomat ion,  t o  interv iew persons who 
w i l l  not o r  cannot pa r t i c i pa te  otherwise, or t o  in terv iew persons who have moved 
f a r  outside the interv iewing area. Host of the interv iewfng f s  conpleted during 
the f i r s t  2 weeks o f  a month. 

For cost reasons, personal v i s i t  interviews are only conducted a t  new addresses 
t ha t  are w i t h i n  100 miles of a SIPP sanpling area; telephone interviews are 
used otherwise. Persons who move I n t o  an i n s t i t u t i o n ,  Armed Forces barracks, 
or  outside the  United States are not interviewed a t  the new location. Uhen a 
s a w l e  person leaves an i ns t i t u t i on ,  interv iewing resumes. (This procedure, 
however, was not inplemented u n t i l  the spr ing of 1985.) 

Uhen an o r i g i na l  sa l e  person (those interviewed i n  the f i r s t  wave) moves i n  "P w i t h  other people, a 1 o f  the addit ional persons (age 15 o r  o lder )  are i n t e r -  
viewed i n  subsequent waves. Additional persons (age 15 o r  o lder)  who move i n  
w i th  o r i  g ina l  saw1 e persons are interviewed also. These addi t ional  persons 
are considered pa r t  o f  the sample and are interviewed only whi le resid ing wi th 
the or4 g i  na1 sanpl e person (s ). These provisions were adopted because most 
types of analysis using SIPP data w i l l  focus on the household and family s i t -  
uat ion of i nd i v f  duals. (See papers by Kalton and Leptowski (1985) and Jean 
and MAr thu r  (1984) f o r  fu r the r  discussion o f  fo l lowing movers. ) 

3. Questionnaire Design 

The preceding sect ion  b r i e f l y  described SIPP design, content, and operational 
features. It serves as background information t o  the discussion of research 
issues i n  the SIPP. The f i r s t  topic-quest ionnaire design has been and w i l l  
continue t o  be an inportant  issue i n  the SIPP. Investigations have been con- 
ducted concerning: a) format of the questionnaire; b )  Independent versus 



Figure 3. SURVEY OF I N C O N  AND PROGRM PARTICIPATION 
TOPICAL HODULE SCHEDULE 

1984/1985 Panel s 
I 

Oct 83- 1 None None 1 

I NTERVIEU 1984 PANEL 
DATES Uave Fixed Topical Module Variable Topical Module 

Jan 84 . .- I 

1985 PANEL 
Wave Fixed Topical Hodule Variable Topfcrl Hodule 

Feb 84 2 None None 1 
Apr 84 I 

Health and Disabi 1 i t y  
Hav 84 3 Work History I 
A U ~  84 - Education  ist tory I 

Pension Plan Loverao? 
k p t  84 4 Assets Characteristics o f  job f i oa  which Retired 
Dec 84 L iab i l i t i e s  Retirement Plans and Expectrt ions 

Housing Costs and Conditions 
Enerpy Usage I 

I 
Jan 85 5 Chi l d Care Arrangemen3 i n d  Expenses 
Apr 85 We1 fare History 

Child Support 

Hembers 

I 
Support for Non-Househol d 

Reasons f o r  Not Uorklng 1 None None 
Reservation Wage 
Uork Re1 r ted Expenses 

(Feb 1985Slry 19851 

Sap 85 7 Assets Pension Plan Coverage 3 Assets 
Dec 85 L iab l l l t l es  Upda t l Llab i l l t l e s  - 

H r y  85 6 Ann@* .,~cune Training Questions (ETA) 
Aug 85 

trp)oyee Eeneflts 
Educational Financing 

and Enrol l w n t  

Jan 86 0 Harital History Household Relationships I 4 Marital History Hou~r. . t c ~ u b  to,,ships 
Apr 86 Fert I l i t y  H i  story Support f o r  Non-Household F e r t i l i t y  History Support f o r  Non-Household 

Migration History Members Migration History Helnbers 
Work Related Expenses Work Related Expenses 

2 None 

[June 1985-L '5) - 



Figure 3. SURVEY OF INCOHE AND PROGRM PARTICIPATION 
TOPICAL MODULE SCHEDULE 

1984/1985 Panels Continued 
I 

1 NTERVIEU 1984 PANEL 1 1985 PANEL 
DATES Uave Flmed Toplcal Uodule Variable Tooical Module 1 Nave Flxed Topical Module Varlable foplcal Module 

I 
Hay 86 9 Annual Income I 5 Annual lncome 
Aug 86 Taxes Taxes 

Individual Retl  rement lndi vidurl  Retirement 
Accounts I Accounts 

Educational Financing Educrtlonrl Flnrnclng 
And Enrol lnen: And Enrol lnent 

I 
Sept 86 
Dec 86 

Chlld Crre Arrangements 
Chl l d  Support Agreements 
Support f o r  #onhousehol d 

Mclllbers 
Job o f fers  
Health Status and U t l l i -  

zatlon of  k a l t h  Care 
Servt ces 

Long-Tern G 8 n  
~ l s ~ b l l l t y  Status o f  

Children 

Hay 87 
Aug 87 

Jan 87 
Apr 87 

- 
8 Annual Income 

Taxes 
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and E nrol lment 
rC) 
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C lab l l l t l es  Lump Sum Dlstr lbut lons 
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f ron whlch Retlred 
Characterlstlcs of Hw! 
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Flgure 3. SURVEY OF INCOME AND PRa 
TOP I CAL MODULE SCHEO 

1987 Panel Continu 

RAM PARTICIPATION 
L E 
ld 

INTERVIEW 1987 PANEL 
DATES Wave klxed Topical Module --- Variable Topical Module 

Feb 87 1 None 
May 87 

June 87 
Sept 87 

2 F e r t l l  l t y  H i  story 
Harl t a l  Hlstory 
Mlgratlon History 
Recl p i  ency H i  story 
Employment Hlstory 
Uork D l  sabl 1 i t y  H i  story 
Education and Tralnlng Hlstory 
Faml l y  Background 
Household Relatlonshlps 

I Personal History 

Oct 87 3 
Jan 88 

Chlld Care Arran enents/ f Chi 1 d Support greelnents 
Support f o r  Non4iousehol d Members 
Uork-Rel ated Expenses 
She1 t e r  Cost $/Energy Usage 

Feb 88 4 Assets and L l a b l l l t l e s  
May 88 Real Estate Property and 

Vehlcles 

June 88 5 Annual Income and 
Sept 88 Ret I rement Accounts 

Taxes 
School Enrollment and 

Flnanci ng 



Figure 3. SURVEY OF INCOME AND PROGRAM PARTICIPATION 
TOPICAL MODULE SCHEDULE 

1987 Panel Continued 

1 NTERVIEW 1987 PANEL 
DATES Wave Flxed Toplcal Hodule Variable Topical Nodule 

Oct 88 6 
Jan 89 

Work Schedule 
Child Care Arrangements 

Chi 1 d Support Agreements 
Support f o r  Non-Househol d Members 
Health Status and U t l l l z a t l o n  of 

Health Care Servl ces 
Long-Term Care 
Dl sabl l  I t y  Status o f  Children 

Feb 89 7 Assets and L1ab l l l t ies  
Hay 89 Real Estate Property and Vehicles 

Work D l  sabl l  I t y  
Assets 1 E l l g l b l l l t y  
Deductible expenses f o r  shelter, 

medical care, dependent care 

June 89 8 Annual Income and Retl rement 
Sept 89 Accounts 

Taxes 
School Enrollment and Financing 

---- 



dependent updates of income sources; c )  the use o f  a section of the question- 
na i re  t o  obtain data missing from an e a r l i e r  wave; d )  the use of data i n  the 
'annual round-up' t o  help develop ca l  endar-year income estimates, and 
e) approaches t o  the co l  l e c t i o n  o f  enployer-provided benefits. 

3.1 Quest i onnai r e  Format 

The p r inc ipa l  e f for t  of the ISDP was d i  rected t o  overcoming problems * 
resul ted i n  underreporting and n isc lass i f i ca t ion  o f  income i n  the CPS ' zh 
Supplement. I n  an ISDP f i e l d  test ,  two questionnaf *e approaches were reloped. 
For s i np l i c i t y ,  one version may be re fer red t o  as the  'shorta form ar ;he 
other as the 'longa fom. 

The short-form approach a t t c ~ p t e d  t o  gather incone data d i r e c t l y  whf's keeping 
respondent burden a t  a moderately low level. For each household memPer, ques- 
t i ons  were asked d i r e c t l y  about the  rece ip t  o f  ce r ta in  income types. If income 
were received, the amount received during the  reference per iod was determined 
before proceeding t o  the  next source o f  income. 

The general strategy o f  the long-form approach was t o  i so l a te  events, exper- 
iences, and other a t t r i bu tes  associated w i th  the rece ip t  o f  speci f ic  types of 
income. This form contained an extensive set  o f  probes about the receipt  of 
income and 1 engthy questions t o  ascertain income amounts. b u n t s  associated 
w i t h  spec i f ic  income types were not obtained u n t i l  a l l  sources o f  income were 
determi ned. 

The hypothesis tested was t ha t  the long-form approach produces more complete 
and accurate report ing of  income; Olson (1980) provides a sunma~y of the 
analysis conducted on the two questionnai r e  f o m t s .  Several approaches t o  
the analysis were implemented and are discussed i n  Olson's sumnary: (1) staf f  
observation o f  t r a i  n ing and interviewing; (2) debr ie f ing sessions of i n t e r -  , 

viewers and observers ; (3) case-by-case reviews o f  conpleted questionnaires ; 
(4) analysis of survey and i tem response rates; and (5) data analyses focussing 
on the qual i t y  o f  the data col lected and questionnaire e d i t  fa i lures,  especi a1 ly 
those associated w i th  the i n a b i l i t y  of the i n t e r v i  ewer t o  fo l l ow questionnaire 
skip patterns. The form adopted f o r  fur ther research and u l t imate ly  the SIPP 
was a va r ia t ion  o f  the long fonn. The long form was perceived by both f nter-  
viewers and respondents as less burdensome and also was shown t o  have higher 
i ncome-report i ng rates. 

Another experiment w i t h  questionnai r e  formats was a lso  included i n  the ISOP; 
t h i s  experiment contrasted a househol d-rcmeni ng fonnat w i t h  a person-based 
approach which was based on a revised version o f  the  questionnai r e  used i n  the 
Ap r i l  1978 CPS Income Supplement Test. The l a t t e r  version was i n  ended t o  
reduce burden by asking a s ing le  household respondent whether anyc \e i n  the 
household received a pa r t i cu l a r  k ind  o f  income during the n f e r e n c  period. 
Each aff i rma t i v t  response was fol lowed by a question t o  i d e n t i  f y  es . c t l y  which 
household member(s ) received t ha t  type o f  income. Conplete recipf  el sy fo r  at 1 
household members was recorded before asking about amounts of income received 
by speci f ic  1 ndividual s. This approach was expected t o  reduce i n t e  4 ew t ime 
without reducing data qual ~ t y .  

The approach above was contrasted w i t h  a person-based approach. Under t h i s  
approach, questions on a l l  sources o f  income were asked o f  the  f i r s t  household 



member, then repeated f o r  the second, and so on. A separate form was f i l l e d  
out  f o r  each adul t  i n  a sanple household, but extensi ve use was made of skip 
ins t ruc t ions and check items t o  reduce the number o f  questions asked of any one 
respondent. 

Differences i n  the  qua1 i t y  of the data obtained w i th  the two questionnaire for- 
mats and differences i n  the interv iew times appeared s l ight .  Large differences " 

were not  observed between the two approaches i n  estimates of income-recipiency 
Fates, and i n  the incidence of 'don't knowm and 'refusal s.' I n t e ~ v i  en time, 
expected t o  be s ign i f i can t l y  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 d i d  not offer 
a s i  gni f i.cant inprovement over the person-based approach, t h i  s person based 
format, w i th  modest iaprovements and refinements, was adopted for  SIPP. 

3.2 Independent versus Dependent Updates 

Questionnai r e  design issues and discussions concerning data col 1 ect  ion proced- 
ures continue t o  be a par t  o f  the  SIPP program. The general issue i s  whether 
4 nterviews conducted without the use o f  responses from previous interviews (the 
so-cal l ed  independent approach) produce be t te r  estimates than i nte rv i  ews con- 
ducted using the previous interv iew responses t o  remind respondents of e a r l i e r  
statuses ( the so-called dependent-interview approach). I n  the S I P P  a dependent 
approach i s  used t o  update income receipt  patterns a t  each interview. 

f i gu re  4 exhi b i t s  the questions designed t o  update sources of i ncome. I n  order 
t o  conduct the interview, the interviewer ms t ' t r ansc r i be  income sources reported 
a t  the previous interv iew from the control card onto the questionnaire. The 
approach has not been systematical ly evaluated, but  it i s  apparent from several 
analyses t ha t  the approach i s  not working as wel l  as some had expected. 

Data problems re la ted t o  the correct  t iming o f  changes i n  income sources exist.  
As w i l l  be discussed i n  section 6, there appear t o  be too many t rans i t ions i n  
rece ip t  of income sources between the f i r s t  nmnth o f  the previous interview and 
the 1 ast month of the current interview. 

A s im i l a r  dependent approach t o  data co l lec t ion  i s  also possible wi th  the data 
co l lec ted i n  the S I P P  on personal net worth. These data are obtained a t  two 
po in ts  i n  time, one year apart. Speci f ical ly ,  data on asset and l i a b i l i t y  
values, co l lec ted i n  Yave 4 o f  the  1984 Panel, were provided t o  one-half of the  
respondents interviewed i n  the Yave 7 interview. To examine dif ferences between 
the  dependent and independent approach, one-half the sarrple i n  Yave 7 was pro- 
vided information co l lec ted on asset and l i a b i l i t y  values col lected i n  Wave 4, 
wh i le  the other h a l f  was not provlded the previously reported infomat ion.  

The ra t iona le  for  t h i s  dependent o r  'feedbackm approach was tha t  respondents 
would provide inon accurate estiiRates o f  change i f  they were f i r s t  reminded of 
t he  amount they reported the previous year. I f  respondents know the amount of 
the change i n  asset values and were reminded o f  t h e i r  beginning balance, then 
presumably t h e i r  report ing o f  the current balance would be consistent wi th the 
t r u e  amount of change over the period. Lamas and HcNeil (1987) analyze these 
data, but give no de f in i te  answer about the iffpact o f  the feedback approach 
since benchmark data are not available. They do, however, say tha t  the depend- 
ent i n t e r v i ~  d i d  not a f f ec t  cross-sectional estimates and tha t  the approach 
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produced resu l t s  consistent w i th  expected d i f f e r e n t i a l s  i n  net worth across 
subgroups. They a lso looked a t  tnfcrolevel changes f n  net worth using only 
households w i t h  f u l  l y  reported wealth data and found somt ev i  dence tha t  the 
dependent interv iew reduced the e s t f m t e s  of the change i n  net worth. M r e  
analysis of t h i s  experiment wf 11 soon be ava i lab le  (Uefdman, King, and 
Yi l l iams, 1988). 

The same questionnai r e  design issue, the dependent versus independent i n t e r -  
view, has a1 so occurred i n  the repeated racasurclncnt o f  f ndustry and occupation. 
During the  1984 and 1985 SIPP Panels these data were col lected independently 
dur ing each interv iew even though the ind iv idua l  had not  changed enployers. 
This procedure acknowledges the fact  t ha t  an employee's dut ies may change from 
t i ~ ~ e - t o - t i m e  and a l l  ars these changes t o  be recorded. Suff ic ient  change f n 
dut ies can r e s u l t  i n  a change i n  the person's occupatf on c lass i f i ca t ion  from 
interv iew t o  in terv iew even though the enployer has not changed. 

rtre f ndependent cot 1 ec t ion o f  industry and occupation data has, however, severa 1 
problems. Undue var ia t ion  i n  occupation cl ass i f  f ca t ion can resu l t  when respond- 
ent descr ipt ions o f  dut ies vary s l f g h t l y  o r  when the in te rp re ta t ion  of the 
w r i t t en  descr ip t ion va r i  es between the c l e r i c a l  s t a f f  members assigning the 
c l  ass1 f i c a t i o n  codes. Research i n t o  t h i s  problem has provided some estimates 
of the number of times occupation and industry c lass i  f i ca t i ons  change from 
in terv iew t o  interv iew f o r  persons w i th  the  same employer. knong ind iv idua ls  
who reported t he  same employer during the f i r s t 1 2  months of the 1984 S I P P  
Panel, approximately 40 percent o f  these persons changed t h ree41  g i  t O C C U ~ ~ ~  i on 
codes between two consecutive interviews and 20 percent changed t h r e e d i g i t  
indust ry  codes. I n  addition, only about 50 percent o f  persons wi th  the same 
enp10ye~ i n  a l l  12 months had the same occupation and only about 70 percent 
had the same indust ry  code i n  a11 three waves (Kalton, ~ n i l l e n ,  and Kasprzyk, 
1986). 

As a resu l t ,  a modif icat ion was made i n  the  1986 SIPP Panel t o  reduce changes 
f n  occupation and industry codes resu l t i ng  from random response er ror  and 
c l e r i c a l  i n t e r p r e t a t i  on, and t o  reduce interv iew time. The modification i n t r o -  
duces a 'screener' question tha t  asks i f  a c t i v i t i e s  o r  duties have changed 
dur ing the past 8 months. A negative response elfminates the detai led occupa- 
t i  on and i ndustry questions, The occupatf on and industry c lass i f ica t ions are 
then brought forward from the previous interview, 

It i s  important t o  note t ha t  whi le t h i s  change was made f o r  the  1986 SIPP Panel, 
industry and occupation data from the 1985 SIPP Panel, col lected during the 
same t ime period, were s t i l l  col lected independently each wave, gf ving r i s e  t o  
a natural  experiment embedded i n  the two panels. These data have not ye t  b'een 
analyzed. 

3.3 Missing Interv iew Questionnai r e  

I n  
i t 
a1 1 
e r r  

panel surveys respondents m y  afss one o r  more interviews, Uhen t h i s  occurs 
i s  possib le tha t  co l l ec t i ng  retrospect ive data f o r  missed f nterviews way 
ev ia te  the  problem of nonrezponse. Other errors, however, such as reca l l  
lor m y  be introduced i n t o  the survey. I n  order t o  determine the feasi b i  1 i t y  

of obtain ing re t rospect i  ve i n f o m t f  on covering perf ods o f  missed interviews, 
a new sect ion was added t o  the questionnaire, a sectfon ca l led  the 'missing 
wave.' This section of the questionnaire was used t o  gather information a t  



wave ( i + l )  for  interviews missing i n  wave ( i )  conditioned on the f a c t  t ha t  
data were avai lable from wave (1 -1). The missing wave sect ion of the quc ion- 
na i  r e  d i d  not contain a l l  missing questions but ra ther  a very reduced sex * 
questions concerning labor force status, receipt  o f  income from assets, f 5 ,  
and program part ic ipat ion.  

I n  pr inc ip le ,  t h i s  appears t o  be a reasonable approach compared t o  input  n 
when hand1 i ng a spec i f ic  type o f  missing data problem i n  a panel survey. 
Huggins (1987a) evaluated the use o f  t h i s  sequence o f  questions and cop led 
t h a t  the small number of t rans i t i ons  observed f o r  spec i f i c  income type d not 
j u s t i f y  the respondent burden and cost of asking t h e  addi t ional  quest4 , since 
conparable methods, such as a d i r ec t  subst i tu t ion imputation, were ava dble. 

3.4 Annual Roundup 

The S I P P  obtains monthly data f o r  a Q-wnth reference per iod from a var i  e ty  of 
income sources. The r e l a t i v e l y  short reference per iod and repeated interviews 
every 44nonths should resu l t  i n  be t te r  estimates o f  income recei  ved during a 
calendar year. One top ica l  module on the SIPP, however, concentrates on d i  rec t  
questions on annual amounts received (using the 1-2 form obtained from the 
enpl oyer)--the annual round-up/tax top ica l  modul e. These quest1 ons have two 
purposes: 1) t o  provide a1 t e rna t i  ve estimates o f  annual calendar-year income 
fo r  a selected group o f  income sources, and 2) t o  provide informat ion t o  guide 
i m u t a t i o n  models for  i tem nonresponse f o r  i n d i  viduals not  repor t ing f n  one 
o r  more interviews. The f i r s t  issue which needs t o  be addressed i s  how estimates 
obtained by sumni ng monthly amounts c o l l  ected i n  t h e  core data conpare w i th  
the  d i r e c t  question on annual earnings. Preliminary f ind ings are reported i n  
a Census Bureau memorandum (U.S. Bureau o f  the Census, 1988a). (he rather 
discouraging resu l t  was tha t  persons who had i ~ p u t a t i o n s  I n  the monthly core 
questions were a lso very l i k e l y  t o  be nonrespondents on t he  annual sequence of 
questions. Much more work on t h i s  top ic  i s  necessary before models of annual 
earnings can be del i vered. 

3.5 h e  Cot 1 e c t i  on o f  Empl oyer-Provi ded Benefits 

I n  recent years i n t e res t  i n  employer con t r i  butions t o  hea l th  insurance, r e t i r e -  
fmnt, and l i f e  insurance plans have become an inportant  focus of national 
at tent ion.  Since one o f  the goals o f  the SIPP i s  t o  provide improved measures 
of economi c we1 1 -being, research was i n i  ti ated on the  col 1 e c t i  on procedures 
and questionnaire design appropriate f o r  obtaining data of t h i s  type. A small 
study was conducted w i th  the l a s t  r o ta t i on  group o f  the l a s t  interv iew of the 
1985 Panel (August 1987). The aim o f  the study was t o  determine :he f e a s i b i l i t y  
of obtain ing the amount o f  the enployer and euqloyees con t r i  but ic t o  health 
insurance, pension, and 1 i f e  insurance plans. One-half o f  the sa l e  cases i n  
the  l a s t  r o ta t i on  group were used i n  t h i s  study. A short questiot in on 
these top ics  was sent t o  the cnployers o f  individuals i n  t h e  suwe, w n  
author izat ion from the ind iv idua l  respondent. The two p r inc ipa l  i s :  ; Sur- 
rounding t h i s  study are 1) would respondents sign a fomn authorizing i e  Census 
Bureau t o  contact t h e i  r enpl oyers, and 2) would the en);!t'yet: send t in for -  
mation t o  the  Census Bureau w i th  the approval o f  t h e i r  employees. 7 use 
of a signed re1 eased procedure had been i sp lewnted  i n  o ther  survey* i n  par- 
t i c u l a r ,  the  National Medical C a n  U t i  l i z a t f o n  and Expenditure Survej (WUES) 
and the  Nat i  onal Medical Care Expenditure Survey ( W E S ) .  This small study, 
however, was the SIPP's f i r s t  attenpt a t  such mthodology. Qbviously, the 



analysis w i  11 center around respondent cooperati on i n  s i  gni ng re1 eases, employer 
response rates, missing data rates, and cost. Carmody, Fischer, and k i e r  
(1988) provide a descr ipt ion of the study and some pre l  i m i  nary analysis- 

4. Data Col lec t ion 

Four top ics  a f f ec t i ng  data conec t i on  i n  the SIPP are discussed below: 
1)  respondent ru les;  2) data co l lec t ion  mode; 3) length o f  reference period; 
and 4) ru les  f o r  fo l l ow ing  movers. 

4.1 Respondent Rules 

Yhen i n t e & i k l n g  households w i t h  atore than one aecnber, a problcrn which must be 
addressed i s  the extent t o  which proxy responses are acceptable. Since not 
everyone may be present a t  the t ime of the interview, both t ime and money can 
be saved by asking another household member about persons who are not present. 
The d i f f i c u l t y  w i t h  t h i s  i s  t ha t  along some dimensions o f  the survey instrument, 
the  proxy repor t  may r e s u l t  f n  less accurate data than the self-report.  Kalton, 
Kasprzyk, and McMillen (1988) provide a discussion o f  t h i s  issue i n  the context 
of panel surveys. 

A formal t e s t  o f  respondent rules, conducted i n  the ISDP, conpared the qua1 i t y  
of repor t ing i n  a treatment group where proxy interviews are accepted from any 
household member who f e l t  qua l i f ied t o  answer f o r  a missing person w i th  a t r e a t -  
ment group where proxy interviews are not penni t t e d  except f o r  extreme s i tuat ions 
(respondent phys ica l ly  o r  mentally incapable, unable t o  speak Engl ish, away from 
the  household during the e n t i r e  interviewing period, etc). About 85 percent 
of adul ts interviewed i n  the se l f  -response r u l e  households were se l f  -respondents 
and about 65 percent were self-respondents i n  the usual o r  proxy-response r u l e  
households. Thus, the inplementation o f  the self-response r u l e  resul ted i n  
approximately 20 percent more se l f - i  nterviews than the other treatment (Coder, 
1980). 

Refusal rates were s l i g h t l y  higher for  the self-response treatment and the 
percent o f  househol ds i n t e r v i  wed was st i ght ly  higher f o r  the proxy-re~ponse 
treatment. The differences, however, were too small t o  give ins igh t  i n t o  which 
r u l e  should be preferred. Person noninterview rates i n  households where a t  
l eas t  one other adul t  was interviewed were higher under ~ e l f - r e ~ p o n s e  rules 
than under usual response rules. D l  fferences between treatment groups i n  
reported income recipiency rates also appeared t o  be small and unaffected by 
the response rule, and combined 'don't knowm and 'refusalm rates for  income 
amounts o f  various income types were not consistent ly  lower under the se l f -  
ref  ponse mode. 

Under the self-response rules, records were used more o f ten by persons when 
answering wages and salary questions, and response rates fo r  hourly wa e rates 9 were higher; but  i n  general the evidence f o r  e i the r  set  of response ru es was 
not conclusive. Thus, as a resu l t  o f  these findings, estimated costs for  using 
a self-response r u l e  (440-6 percent higher than the proxy ru le) ,  and the inplemen- 
t a t i o n  of a 'ca l l  backm procedure t o  obtain cer ta in  c r i t i c a l  information unavai l-  
able a t  the t ime o f  the interview, the SIPP respondent w l e s  now allow proxy 
interv iews t o  be taken. 



The respondent ru les  adopted f o r  t he  SIPP are t ha t  adults present a t  the time 
o f  the interv iew repor t  f o r  themselves while proxy informants are accepted fo r  
absent adults. A hierarchy o f  proxy informants has been established for  the 
S IPP so t ha t  a spouse i s  always the  f i r s t  choice as a proxy; the  second-lavel 
proxy i s  the adu l t  who was the proxy a t  the previous. interview; the t h i r .  'eve1 
proxy i s  an ind iv idua l  who was p r o w  a t  any other interview; and f i n a l l y  
f i rs t - t ime proxy i s  accepted. 

Observation of sel f -proxy rates on a cross-sectlonrl basis over the  cour of 
the pane1 reveals l i t t l e  variation--63 percent t o  67 percent of the r e  idents 
a t  each interv iew report  f o r  theme1 ves. However, K a s p r ~ j k  and HcMi 1 (1987) 
report  a somenhat d i f ferent  p i c t u re  when considerlng sel  f -pro y repor g 
patterns over t h e  length o f  the  panel. They found t ha t  only 40 erce. . of the P ind iv idua ls  who participated i n  a1 1 elght  interviews o f  t he  pane were sel f -  
reporters a t  each interview. Another 19 percent o f  the Ind iv idua ls  had only 
1 o r  2 proxy interv iews conducted, about 11 percent never reported for  them- 
 el ves. Except f o r  a spec i f i c  problem related t o  the measurement of state-to- 
s ta te  t rans i t i ons  (Yeidman, 1986) and one o f  labor earnings f o r  prime-aged 
males (H i  11, 1987a), no s i gn i f i can t  data analysis addressing the self-proxy 
report ing issue has taken place. I n  view o f  the extent of proxy report ing 
i n  the SIPP, the nature and qua l i t y  o f  self-proxy responses during the panel 
should be addressed sometime i n  the near future. 

A re la ted problem i s  the response r u l e  f o r  col lege students. Students are 
usual l y  consi dered members o f  the1 r parents ' households u n t i  1 they establ sh a 
permanent residence e l  sewhere. Thus the usual procedure f o r  students 1 i v i  ng 
away from home whi le  attending schoof i s  t o  t r e a t  them as household utemben who 
are temporari ly absent and obtain proxy interviews from other kmbers of t h e i r  
prl-ents ' household. I n  order t o  measure the accuracy o f  in format i  on taken from 
Proxy interviews fo r  students l i v i n g  away from home, one interv iew during an 
ISOP f i e l d  t e s t  was f i r s t  obtained by proxy a t  the parents' household and then 
by sel f - interv iew a t  the student's school residence. The resu l ts  of t h i s  study 
are described by Roman and O'Brien (1984). The analysis presented i s  l i m i t e d  
due t o  flaws i n  the administrat ion and iaplementation o f  the test .  The authors 
observed, however, t ha t  qu i te  often a proxy cannot i d e n t i f y  a pa r t i cu l a r  source 
of student income and, even i f  they can I den t i f y  it, they are more 1 i kely  t o  
respond 'don't know' t o  the par t i cu la rs  about t ha t  source. They also noted 
t ha t  the la rger  the income o r  expense, the be t te r  the proxy response becomes. 

4.2 Data Col lec t ion Mode 

n e  SIPP has conducted raost interv iews (approximately 95 percent) face-to-face. 
Because of the r i s i n g  costs o f  face-to-face interviews, the Census Bureau I s  
considering the possibility o f  conducting a substant ia l ly  la rger  qumber of . 
S IPP interviews by telephone. Considerable disagreement existed among the 
staf f  working on the  SIPP over the  p r a c t i c a l l t y  o f  using the  cur r t  t question- 
na i re  w i th  a telephone interview, since the questionnaire f s  long. :onplex, and 
r e l i e s  on numerous .check itemsm which m u t e  Indiv iduals through t form 
depending on a va r ie ty  o f  statuses. Some also f e l t  tha t  the sensi ve nature 
of the top ics  covered, income and re la ted matterr, would resu l t  i n  arge anocn.;: 
of miss; r g  data. I n  order t o  understand both the interviewers and espondents 
react ion t o  the telephone co l l ec t i on  mode i n  the context o f  SIPP, a telephone 
interv iew pretest  was conducted i n  June 1985. The pretest  was conducted i n  2 
of the Census Bureau's Regional Off ices w i th  a sanple of 280 households. 



Refusal ra tes  (about 2.5 percent) and noncontact ra tes  (about 11 percent) were 
w i  t h i  n s t a f f ' s  expectat i  ons. No unexpectedly h i  gh nonresponse rates were 
observed (U.S. Bureau of the Census, 1986a). 

fo l lowing th is ,  r SIPP National Telephone Test took place from August t o  November 
1986 and February t o  A p r i l  1987; the purpose o f  the t e s t  was t o  study the large- . - 
Scale use o f  warn telephoning i n  Sf PP and t o  learn whether people are w i  \ l i n g  
t o  furnish data by telephone for  two interviews i n  a row. Households w i th in  
50 Percent of the  segments were designated as maximum telephone interv iew cases ; 
the remaining 50 percent were maximum personal v i s i t  cases. Interviewers con- 
ducted almost a l l  o f  t he  telephone interviews from t h e i r  homes. Gbur and 
Ourant (1987) and Camdy, Fischer, and M i e r  (1988) report  p r t l i r n i n a ~ y  resu l t s  
from the f t r s t  phase o f  the  experiment. 

They ind ica te  t ha t  household response rates d i d  not seem t o  be ser iously affected 
by the use o f  the  telephone and person nonresponse rates were comparable by 
mode. I tem nonresponse rates were only s l i g h t l y  affected by telephone i nter -  
v i  w i n g  ; addi t ional  analysis i s  forthcoming. 

4.3 Length of Reference Period 

The ISDP focussed on data co l lec t ion  techniques designed t o  improve the report-  
i n g  of cash and noncash income, and as such the length o f  the reference perlod 
for  most survey items was an inportant  design decision. 

This issue was addressed tw ice during the ISDP. F i r s t  a s ing le  interv iew using 
a 6-month r e c a l l  per iod was conpared w i th  two consecutive interviews, both 
using 3 ~ o n t h  reference periods. Second, an experiment was conducted comparing 
reported property income amounts using a 3-mnth r e c a l l  versus those w i th  a 
6-month reca l l  period. Thus, the  receipt of property income was co l lec ted 
from the f u l l  sample, but  the sanple was randomly s p l i t ,  w i th  one-half the 
sanpl e repor t ing amounts o f  property f ncome received f o r  a 3 m n t h  period, 
whi le the r e m a i n i n g  o f  the sanple reported amounts obtained from property 
income f o r  a 6lmonth in terva l .  

Olson (1980) describes some analyses conducted on t he  f i r s t  experiment. Not 
surpr i  s i  ngly , the  propor t i  on o f  respondents report ing some posi ti ve amount of 
f ncome i n  the i n i t i a l  S-month reference period i s  higher f o r  the 3.month 
reference per iod group than f o r  the 6 w n t h  reference period group; t ha t  i s ,  
using a 6-month reca l l  per iod understates the proport ion o f  income reported 1 n 
e a r l i e r  periods. This pat tern  held f o r  a number o f  speci f i c  sources of income 
such as wages, Aid t o  Families w i th  Dependent Children, and unenployment conpen- 
rat ion.  These findings, though not def in i t ive,  support the presunption tha t  
l o n  e r  r eca l l  periods increase chances o f  m i s s i o n  due t o  memory loss. Other 9 ana ys i s  showed t ha t  the  number o f  sources of Income reported per household 
i n  the f i r s t  3 months o f  the 6.lmonth reference per iod was lower than fo r  the 
corresponding t ime using a 3 a n t h  reference period. Analyses of the second 
experiment were not conducted due t o  the withdrawal o f  funding for  the develop- 
ment program. 

fhe resu l t s  o f  the f i r s t  experiment along w i th  addi t ional  ISOP experience l ed  
t o  a l-month reca l l  per iod f o r  the  SIPP; t h i s  decision maintat ns cost a t  the 
appropriate budget l eve l  whi le t r y i n g  t o  maintain sa t i s fac to r  data qua1 i t y  . T The problem o f ' r e c a l l  e r ro r  has not been studied systematical y i n  the  SIPP. 



The SIPP Record Check Study (section 6) may provide ins igh t  i n t o  r eca l l  
problems i n  the repor t ing o f  monthly income from selected income sources. 
The S t a t i s t i c a l  Methods S ta f f  (U.S. Bureau o f  the Census, 1986b) revf w e d  
September 1983 data t o  determine whether the number of months between .3e 
occurrence of the event and the report ing of the event a f fec ts  the r e  ) r ted 
values. fhe analysis found r ' reca l l  lag' effect. This r e s u l t  i s  .. 
d e f i n i t i  ve, however, since the e were few crranges/transitions w i t h i n  re 
i nte rv i  ew wave. 

4.4 Rules for  Following Movers 

An important deslgn feature i n  the  ISDP and now the SIPP i s  t ha t  a l l  persons 
i h  a sample household a t  the t ime of the f i r s t  interv iew remain i n  sample 
dur ing the 2 l/2-year per iod o f  the  panel ; t h i s  r u l e  holds even if one o r  more 
persons should move. t o  a new address. For cost and operational reasons, face- 
to-face interviews are conducted a t  new addresses t h a t  sa t i s f y  some geographic 
constraint- - i  n the ISDP, the address had t o  l i e  w i t h i n  50 miles of an ISDP 
P r i ~ r y  sampling area; whi le  i n  SIPP, the address mrst l i e  w i t h i n  100 m i  l e s  of 
a S I P P  primary sampling area. 

For each panel a sanple o f  addresses i s  selected and ind iv idua ls  are iden t i f i ed  
a t  these addresses a t  the t ime o f  the f i r s t  interview. A f te r  the f i r s t  i n t e r -  
v i  ew, the sample i s  no 1 onger address-based but ra ther  person-based, consist ing 
of a l l  ind iv idua ls  enumerated during the f i r s t  interview. Thus, these people 
and anyone w i th  whom they share l i v i n g  quarters ('new entrants*) are interviewed 
i n  subsequent interviews. 

Ffgure 5 shows the S I P P  sanpl ing areas f o r  the 1984 Panel. The hash-marks 
i l l u s t r a t e  the 'wi th in 100 miles o f  a S I P P  primary sanpling area' rule. Approx- 
imately 96.5 percent o f  the U.S. population l i e s  w i t h i n  the area of the SIPP 
foil w i n g  rules. As a consequence, the r u l e  does not  appear t o  be very r e s t r i  c- 
t fve.  When S I P P  sample ind iv idua ls  move outside o f  the hashaarked areas, 
interviewers are ins t ruc ted t o  conduct telephone interviews when possible. 

During the ISDP two issues concernin movers were inportant: (1) the  production 
of cross-sectional point- in-t ime est  ? mates a t  each interview; and (2) the costs 
associated w i th  f o l l  w i n g  movers. h a n g  (1984) presents several unbiased base 
wei ghts for  cross-sect1 0na1 estimates o f  the noninst i  t u t i  onal i zed population 
when the sample contains movers. He associates observations a t  any given po in t  
i n  t ime w i t h  the known inc lus ion probabi 1 i t i e s  o f  the  o r ig ina l  saaple house- 
h0 l  ds. Two approaches are descri  bed: 1 a m l t i p l  f c i t y  approach, whf ch depends 
on the number of ways t ha t  a new househo 1 d can be included f n the salrple; and 
2) a ' f a i r  share' approach which assumes a l l  household n t e m b b  .t contr4bute 
q u a 1  l y  t o  thei 'r  household. The SIPP as wel l  as t h e  ISDP ac ted t! ' fa i r  
share' approach. 

The issue o f  costs was addressed by a 'Mover's Cost Study.* 1 ' s * i s  t a  
shed some l i g h t  on the data co l l ec t i on  costs resu l t i ng  fm fo w i  ?PI 3 
t h e i r  new addresses. Uhi t e  and Huang (1982) describe the stud! crd i e  
some resu l t s  based on the movers procedures adopted f o r  the f i e  tr: me., 
found t ha t  the number o f  e l i g i b l e  households f o r  interv iew inc lsed . .8 
percent as a r esu l t  o f  fo l lowing movers during a one-year ti= eriod. hey 
a lso found tha t  movers represented about 22 percent o f  the t o t a l  sanple af ter  
15 months, and t ha t  during t h i s  per iod of t ime the rider o f  interv iewing hours 





lncreased by 7 percent and the nunber o f  miles charged by interviewers Increased 
by 11.4 percent. 

Jean and FkArthur (1984) dlscuss data col1ectlon Issues i n  the SIPP as the 
pertain t o  movers and o f fe r  reconmendatlons t o  Inprove coverage i n  future {IPP 
Panels. Kal ton and Lepkowski (385)  a1 so d l  scus; the procedures for  f 01 low1 n 
movers adopted i n  SIPP, and proc.3se a researckp,-ogram aimed a t  measuring the 
extent of noncoverage from various sources and I t s  concentration I n  part icula 
subgroups. Uore recently, dean and UcArthur (1987). consider1 ng f I ve waves of 
$1 PP data, report that, among persons who moved sometime a f te r  the f i r s t  In te r -  
view (that Is,  between Naves 2 and s), 69 percent conpleted a1 1 fl ve interviews, 
23 percent d i d  not. conplete the f i f t h  1 ntervlew, and 9 percent were Interviewed 
i n  the f i f t h  wave but were alsslng a t  least  one intervening l n t e r v i  ewe 

A t  t h i s  time there are no plans t o  revlew the operational declslons of whom 
t o  follow and where t o  follow. The rwles for following movers can be assessed 
from the coverage point o f  vfew, and even though minor md l f i ca t l ons  t o  the 
rules are possl b le  f n order t o  inprove coverage (such as fol lowing children 
under the age of 15 who are no longer l l v l n g  with the or ig ina l  sample person), 
there i s  no imnediate Intent ion t o  do so. Rather, the Issue o f  concern i n  the 
future rev01 ves around the interviewer's ab i l  t t y  t o  f ind a mover and conduct 
the interview. Thfs I s  essential ly a question of assessing whether the success 
ra te  i n  f inding movers can be inproved and whether nonresponse adjustment 
factors can be developed which conpensate f o r  the mover population who can not 
be traced or who refuse t o  par t ic ipate I n  the survey. 

5. Concepts, Desf gn, and Estimation 

During the ISDP and contlnulng wl th  the SIPP program, 's lgn l f lcant  research 
a c t i v i t y  has taken place I n  the area o f  conceptual I r i n g  annual un i ts  of 
analysis using subannual data and the s t a t i  s t tca l  estimation of these concepts. 
The treatment of nonresponse i n  panel surveys has also been a topic of study; 
research In terest  has been evident I n  the three areas o f  nonresponse I n  a panel 
studyw-uni t , wave, and item. Finally, estimation technlques t o  reduce saw1 ng 
error  and methods t o  sample subgroups have also been under study I n  the ISDP 
and S I P P  programs. 

5.1 Longi t udi nal Concepts 

Annual family and household s ta t i s t i cs  are luportant indicators of the Nation's 
economic well-being. The SIPP col lects monthly data n f l e c t l n g  changes I n  the 
conposition of households; these data a1 low the development of a! 31 household 
s t a t i s t i c s  which re f lec t  actual household conposltlon experlencec r ing  the 
year, un l ike current household s ta t l s t l cs  whlch Ignore intra-year anges n 
household conposltton. The construction of annual un i ts  o f  analys whet r 
they are households, farnilles, o r  program unlts, raises methodologi~ ' lssb- 
concerning 1 ongl tudinal weights and inputation techniques. The mi fi sue , 

e however, conceptual. Given ln t ra -  ear corrpositf cln change, how shoulr nnua measures re f lec t  change i n  househo y d conposition? CIS;  I s  t o  say, h; shoui 
households and famll les be defined whlch account f o r  survey measures s a t  #o 
or  more points i n  time? 



Analysts a t  the Census Bureau have given considerable thought t o  the  question 
of de f in ing  households and famil ies over t ime ( W i l l e n  and Herr iot ,  1985; 
C i  t r o ,  1985). Enpi r i  cat research t o  exami ne several def i n i  t i ons of 1 ongi - 
tud ina l  households and measures o f  annual income status and family type has 
been reported by C i  t ro ,  Hernandez, and Her r io t  (1986) and Citro, Hernandez and 
k m a n  (1986). The enp i r i ca l  research esqhasized four  concepts: 1) a house- 
ho ld  i s  the same over t ime if it has the same reference person; 2) a household 
1s the  same over t ime if it has the same pr lnc ipa l  person ( t h i s  de f in i t i on  
d i f fe rs  from the f i r s t  i n  i t s  treatment of married-couple households fo r  which 
the  reference person may be e i t he r  the husband o r  wife, but  the p r inc ipa l  
person i s  always the wife); 3) a household i s the same over t ime if it has the  
Same reference person and i s  the same family type over time; and 4) a household 
continues over t ime i f  it has the same reference person, i s  the same family 
type, and has the same membership size. 

This research has provided p re l  iminary ind icat ions t ha t  the  choice of defi  n i  - 
t i o n  does not appreciably affect annual measures o f  low income status o r  of - 

households by type. If t h i s  f inding does not change a f t e r  addi t ional  research, 
considerations, such as ease of inplementation and operational s i n p l i c i  ty ,  w i  11 
be the determining fac tors  i n  choosing a 1 ongitudi nal  household def in i t ion.  

5.2 S t a t i  s t i c a l  Estimation fo r  Longitudinal Concepts 

Research on est imation f o r  long i tud ina l  concepts has proceeded along two paths-. 
1 ongi t u d i  nal person est imat i  on and long i tud i  nal household (family o r  program 
u n i t )  estimation. The work on person estimation includes the ca lcu la t ion of 
se lec t ion probabi 1 i t i e s  t o  y i e l d  unbiased long i tud i  nal estimates of ind iv idua l  
character is t ics  and the use o f  controls i n  addi t ional  stages of estimation 
(Judkins e t  at., 1984). A refinement o f  t h i s  work and a descri  p t ion  of the 
method proposed t o  produce long l tud i  nal wef ghts f o r  person analysis covering 
t h e  f i r s t  three S I P P  interviews has been reported by Kobi larc ik and Singh 
(1986). 

Kobi l a r c i k  and Singh def ine the longi tudinal  universe as the non inst i tu t iona l  
populat ion (excluding m i l i t a r y  barracks) on December 1, 1983, the midpoint of 
t he  Wave 1 interv iew months. The sanple from the long l tud ina l  uni verse 
consists o f  e l  i g i  b l e  persons l i v i  ng i n  the selected l i v i n g  quarters a t  the 
t ime o f  the f i r s t  interview. 'Interviewed* persons f o r  purposes of t h i s  es t i -  
mation procedure are 1) those who responded t o  each of the f i r s t  three SIPP 
interviews, and who during the f i r s t  interv iew l i v e d  i n  a household i n  which 
a1 1 e l i g i b l e  members responded t o  the interview; and 2) those ind iv idua ls  who 
reslded i n  a Uave 1 interviewed household, but  dur ing the second o r  t h i r d  
in terv iew dfed o r  moved t o  an i n e l i g i b l e  address. 

Thuss noninterviewed persons i n  the est imation procedure are those who a t  the 
t ime of the  f i r s t  interv iew l i v e d  i n  a household i n  which a t  l eas t  one house- 
ho ld  member f a i l e d  t o  respond t o  the  f i r s t  Interview, and those who resided i n  
a Wave 1 interviewed household but f a i l e d  t o  respond a t  the second and/or t h i r d  
f nterview. A1 1 persons c l  ass i f  i ed as i n te r v f  es2d a n  assigned pos i t1  ve wei ghts. 
Ye1 ghts for  t h i s  universe are derived i n  the  ucual way, us1 ng the reciprocal of 
the probabi 1 i t y  o f  selection, ca lcu la t ing an adjustment f o r  noninterviews, and 
ad just ing t o  demographic population controls. The nonresponse adjustment has 
two phases, an adjustment f i r s t  f o r  household nonresponse and then f o r  person 
nonresponse, the l a t t e r  usfng f n f o m t i o n  col lected during the f i r s t  interview. 



A conceptually s im i l a r  approach has been adopted f o r  the panel (eight interv iews) 
m i  crodata f i  le. The long i tud ina l  universe f o r  the panel consists of e l  i g i  b l e  
persons 1 i v i n g  i n  the  selected l i v i n g  quarters a t  the ti me o f  the  f i r s t  i n t e r -  
vf ew. A 'panel ' o r  'cohort8 wei h t  for  the eight- fnterv ieu f i l e  i s  developed 
by t r e a t i  ng only those i n d i  vidua 9 s who responded a t  a l l  e igh t  f nterviews as 
'interviewed' persons. The cohort weight serves t o  represent the  United States 
noni ns+ i t u t i  onal popul a t fon (excluding ni 1 i t a r y  barracks) as of Nove i e r  1982. 
This wr' ght i s  useful f o r  analyzing data over the 2 l/Z-year t ime p e r ~ o d  wi th  
the  ana ly t i c  u n i t  being the individual.  

A simi 1 a r  po in t  of view has been adopted for  the es t iaa t ion  o f  calendar-year 
. character is t ics .  f o r  the i n d i  v i  dual. SIPP, as a panel', obtains 2 1/2 years of 
monthly income data. As such the development o f  2 successive years of cal-  
endar-year income estimates i s  possible. Thus, i n  add i t ion t o  the  'panel' 
weight, two other wei ghts ex i s t  on the panel f i le - - the weights appl icable t o  
the development o f  calendar-year income estimates from each o f  t he  2 calendar 
years, 1984 and 1985. 

Speci f ic  detai  1s can be found i n  a memorandum from S t a t i s t i c a l  Methods staf f  
(U.S. Bureau of the Census, 1988b). Senerally, the  idea i s  t o  use - a l l  i n d i -  
v iduals ( i n i t i a l  sanple people or  new entrants) who have provided data for  
interv iews during the time period o f  interest. Once again, the two weights 
are cohort weights f o r  1984 and 1985, and represent the c i v i l  fan non ins t i t u t i  on- 
a l i zed  populatf  on on January 1, 1984, and January 1, 1985. Thus, indiv iduals 
w i t h  post t i v e  weights are those who part ic ipated i n  the survey throughout 1984 
o r  throughout 1985. 

The panel f i l e  of e ight  interviews contains a data record f o r  everyone who has 
ever been i n  the survey. Thus, the a v a i l a b i l i t y  o f  three weights although 
r e l a t i v e l y  easy t o  understand, may resu l t  i n  some confusion f o r  analysts of the 
SIPP panel data, since the set o f  pos i t i ve ly  weighted ind iv idua ls  w i l l  change 
depending on the  t ime period the analysis i s  t o  cover. 

The t o p i c  of 1 ongi tudi  nal household (fami l y  or  program u n i t  ) e s t i  mation has a1 so 
been studied. Several approaches t o  t h i s  issue were reported by Ernst, Hubble, 
and Judkins (1984) and more recent ly by Ernst (1988). The l a t t e r  work describes 
why weighting by the  reciprocal o f  the p robab i l i t  o f  select ion does not, i n  
general, work fo r  long i tud ina l  household and fami f y estimates, and presents a 
class of weighting procedures which can acconplish t h i s  task. Ernst, further- 
more, describes the d i f f i c u l t i e s  t ha t  can ar ise i n  applying these weighting 
procedures because the information necessary t o  create t he  weight m y  not be 
avai lable. Ernst a lso presents condit ions which, i f  sat fsf ied,  by the longi  - 
tud ina l  concept, are suf f ic ient  f o r  there t o  ex i s t  a weight i -  orocedure t ha t  
avoids these problems. F ina l ly ,  he discusses procedures fo r  'ust ing 10ngi- 
t u d i  na l  concepts f o r  nonresponse and f o r  control  1 i ng dewgrap var i  abl es t o  
independent estimates. These procedures may need t o  be treater, ' f ferent l j  
f o r  est imat ion o f  1 ongi t ud i  nal  concepts than f o r  cross-sectiona )ncec:s. 

The top ics  discussed i n  t h i s  sectton have been under development .r ai: e:.;"i$:lded 
per iod of time. Longitudinal household concepts f o r  SIPP were f .t discuss2d 
by G r i f f i t h  (1978) and Lane (1978). Some elementary thoughts abc .c the estima- 
t i o n  of the concepts were discussed by Kasprzyk and Kalton (1983). Empirical 
research conparing several concepts was not undertaken u n t i l  1984/1985 wi th  
C i  t r o ' s  work as an American S t a t i s t i c a l  Association/National Science Foundatf on/ 



Census Bureau Research Fellow. Final ly ,  w i th  the end of the development of 
t he  f i r s t  panel f i l e  and i t s  release t o  the public, we expect fur ther  evalua- 
t i ons  o f  the est imation procedures and o f  the  usefulness of long i tud ina l  
household concepts. These eval uatf ons w i  11 1 i kely consider the qua1 i t y  of 
the estimates, the reasonableness of the resu l t s  f ram a 'real ' world po in t  
of vf ew, and the  e f f e c t  o f  a t t r i t i o n  on estimates o f  the number and charac- 
t e r i  s t i  cs of 1 ongf tudf  nal  households. After t en  years o f  d l  scussing whether 
and how t o  analyze long i tud ina l  households, we are now i n  a pos i t i on  to -  evaluate - -  
enpi r i  cal  l y  concepts and estimation procedures. Uork on these top ics  wf 1 1 
occur during 1988-1989. 

5.3 Nonresponse and I ~ p u t a t i o n  

Nonresponse. i n  longf tud ina l  surveys can be t reated from e i t he r  the cross- 
sectional o r  l ~ n g f t u d i n a l  po in t  of v im.  E i ther  treatment I s  v a l i d  depending 
on the  uses o f  the  data. If a longi tudfnal  analysis I s  conducted, then t r ea t i ng  
nonresponse from the 1 ongitudf nal perspectf ve i s  more desi rab l  e since i t  ref 1 ect s 
the  survey design. This po in t  o f  view, because o f  the repeated interviews, 
often provides f nformatf on which i s  h ighly correlated w i th  the missing data--the 
same information measured a t  d i f f e ren t  points i n  time as wel l  as information 
on patterns of behavior and t rans i t i ons  from one s ta te  t o  another. Thus, under 
t h i s  perspective, nonresponse i s  not viewed as nonresponse i n  a set of unrelated 
observations but as nonresponse i n  a set o f  variables w i th  a log ica l  dependency 
between two o r  more po in ts  i n  time. For exanple, i n  the  SIPP, income data 
obtained a t  t ime t-1 o r  t ime t+l can be used t o  i ~ p u t e  f o r  missing income data 
a t  t ime t. This view adds consfderable information t o  the data set for  the 
treatment of nonresponse and j u s t i f f  es matching waves as quickly as possible 
t o  t r e a t  nonresponse f rm a 1 ongi t ud i  nal perspectf ve. 

If nonresponse i n  a long i tud ina l  survey i s  t reated from a cross-sectional 
perspective, each wave i s  t reated as a separate survey. This has p rac t i ca l  
advantages i n  t ha t  the release o f  wave data may occur more quickly than i f the 
separate waves were f i r s t  l inked, and l inkage and ed i t i ng  problems resolved. 
A disadvantage i s tha t  records w i th  inputed data rill be Inconsistent from 
wave t o  wave because data processing and estimatf on procedures are i w l  emented 
f ndependently from one t ime t o  the next. Despite the inconsistencies a t  the 
m i  cro-record 1 eve1 , changes i n  aggregates from one wave t o  another can be 
4 nvestigated. 

An addi t iona l  conpl fcat ion t o  the treatment o f  nonresponse comes from the fact 
that, i n  SIPP, uni  t nonresponse can be measured I n  several ways (Chapman, Bai 1 ey , 
and Kasprzyk, 1986). The t yp i ca l  way i s  t o  consider the t o t a l  number of e l f  g i  b l e  
households assigned i n c l  udf ng the 'Type Am nonintervieus (household noninter- 
views includf  ng refusals, no one a t  home, etc.) f o r  Wave 1 as denominator. The 
numerator i s  then the t o t a l  rider o f  Type A's I n  the survey. 

I n  SIPP, an addi t iona l  form o f  u n l t  noninterview ex is ts  because survey proced- 
ures Cal l  fo r  fo l lowing a l l  people who l i v e d  a t  the sample address a t  the t ime 
of the f i r s t  i n t e r v i ~ .  Thus, a 'Type Dm nonintervieu household i s  defined 
as a household of one o r  more o r ig ina l  sanple persons who cannot be f o l l  w e d  
t o  t h e i  r new address(es) o r  moved beyond 100 miles o f  a SIPP PSU. Table 1 
provides curmlat ive Type A and Type D household nonresponse rates by wave fo r  
the 1984 t o  1987 S I P P  Panels. As mentioned ear l ie r ,  by nature of i t s  design, 
t he  S I P P  should expect i t s  cunulat ive nonresponse ra te  t o  increase af ter  each 



TABLE 1 
HOUSEHOLD NONINTERVIEU RATES AND SAMPLE LOSS I/ 

1984 SIPP Househol d Noninterview 
Rates and Sanple Loss 

.Type A Typc D Sanple 
Wave Rate ate Loss , 2/ 
1 4.9% 

--- -- 4,97 
2 8.3% - - 1.0% 9.42 

1985 SIPP Househol d Noni n te rv i  ew 
Rates and Sanple Loss 

Type A Type D Sanple 
21 Wave Rate ?a& Loss , 

1 -6.7X -- .- 677% 
2 8-52 2 1 %  10.S 

1986 S I P P  Household Noni nterview 1987 SIPP Household Noni n te r v i  ew 
Rates and Sanpl e Loss Rates and Sanple Loss . 

Type A Type 0 Sanpl e 
Wave Rate Rate Loss - Type A Type D Sanple 

Wave Rate Rate Loss gl - -- - 

l/Type A noni n te rv i  ews consist o f  households occ-pied by persons e l f  g i  b l e  fo r  , 
interview and f o r  whom a quest1 onnalre would have been f i l l e d  if an i n te r v f  ew 
had been obtained. Reasons f o r  Type A noninterview include: no one a t  home 
i n  sp i t e  of repeated visits, tenpora r i l y  absent during the t n t f r e  fnterview 
period, refusal, and ..lable t o  locate a saaple unit .  

Type D noninterv i  ews consist o f  households o f  o r ig ina l  s a w  7ersons eo are 
l i v i n g  a t  an unknown nerr address o r  a t  an address located nu than 1 miles 
from a SIPP PSU, provided a telephone interv iew i s  not conducb . 

2/The sanple loss r,lte consists o f  cum la t i ve  noninterview rates fus t td  r - mobserved growth I n  rhe Type A noninterview u n i t  (created by s r zs ). 



I nterv i  ew--and i t  does--but the wave-torave change i n sanpl e loss decreases 
during the course o f  the  panel. k c  Nelson, Bowie, and Ual ker  (1987) f o r  a 
more conplete review o f  u n i t  nonresponse i n  the SIPP, inc ludf  ng conparisons of 
the  S I P P  sample loss w i t h  those observed i n  other panel surveys and a discus- 
sion of the methods Census Bureau s ta f f  are uslng t o  maintain respondent co- 
operation. With nonresponse acctaulat ing during the  panel, some concern about 
the e f  fect f  veness o f  the household nonresponse conpensatl on procedures ex is ts  . 
I n  par t icu lar ,  the  issue i s  the select ion o f  the most e f fec t ive  weighting 
classes for  nonresponse adjustment. Petronl and Klng (1988) describe a study 
which we1 ghts the  sanple I n  two ways I n  order t o  see the effect iveness of the 
c e l l s  chosen as nonresponse adjustment cel ls. Thei r work, even though pre- 
l iminary, suggests t h a t  It might be he lp fu l  t o  Include monthly household income, 
~letropol.itan/nonmetropolltan, and a fur ther breakdown o f  the race and Spanish- 
o r i g i n  cel ls .  

Another way of viewing response rates i n  the  SIPP i s  t o  look a t  them on a 
a personm basis as opposed t o  a household basis; t ha t  Is ,  consider sanple loss 
i n  terms of the reduction i n  the numbers o f  i n i t i a l 1  interviewed sample 
persons over the t ime these ind iv idua ls  were d e i g  b e f o r  interview. Table 2 
and t ab le  3, taken from Kasprzyk and Hcnil l en  (1987), provide a sumnary of 
response pat terns observed during e ight  SIPP interviews. A deta i led accounting 
of response pat terns i s  avai lable i n  an in terna l  Census Bureau memorandum 
(U.S. Bureau o f  the Census, 1988~). This memorandum also presents tables 
g iv ing  the d i s t r i b u t i o n  o f  t he  reasons f o r  noninterviews and character is t ics  
of persons who leave the 1984 Panel sanple. 

Under e i t h e r  way o f  measuring nonresponse--rates based on household o r  rates 
based on persons--It i s  c lea r  that, i n  a longi tudfnal  survey, a missing data 
problem ex is ts  which i s  d i f f e r e n t  from the cross-sectional missing data problem. 
This i s  the problem o f  wave nonresponse--individuals or  households who miss 
one o r  more (but not  a l l )  interviews--and I t s  treatment. 

The amount of missf ng data f o r  an indiv idual  w i th  wave nonresponse i s  t yp i ca l  l y  
greater than t h a t  encountered f o r  records w i th  f tern nonresponse. Data avai 1 abl e 
from c o w l  eted waves o f  interviewing, however, provide more 1 nformati on about 
the nonrespondi ng un i  t than i s  avai 1 able f o r  t o t a l  nonrespondents. Thus, non- 
response compensation strategies m y  include weighting, imputation, o r  a com- 
b inat ion of both. Kalton, Lepkwskf, and L i n  (1985) discuss t h i s  issue and 
enpi r i c a l  f f  ndings i n  the context o f  the ISDP. This work made It c lear  t ha t  
the  choice between wei gh t i  ng and inputat ion f o r  missing data of t h i s  type i s  
far  from obvious. Kalton (1986) and Kalton and H i l l e r  (1986) fu r the r  re f ine 
the understanding o f  t h i s  problem and conclude t ha t  I l lputat ion can d i s t o r t  
Some forms of estimates and t ha t  weighting may be the  preferred so lu t ion fo r  
la rge  subclasses when the reductlon i n  e f fec t i ve  sanple s i ze  I s  tolerable. 
They caution, however, t ha t  i l lputat lon m y  be be t te r  f o r  estimates based on 
small subclasses when the loss o f  sanple I s  faportant. I n  the  case of a three- 
l n t e r v i  ew 1 ongl tudinal  SIPP f l l e  the dif ference i n  saw1 e s i ze  between weighting 
and inpu ta t ion  I s  not substantial ,  and, consequently the wei ghting approach i s  
the safer general -purpose solut ion; however, I n  an e i  ght- interv i  ew long i tud ina l  
S IPP f i l e  the  choice i s  by no means obvious. F ina l ly ,  Lepkowski (1988) a f te r  
fur ther  enpi r i c a l  research concludes that  a spec i f i c  strategy f o r  wave non- 
response can only be developed a f t e r  consideration o f  such factors as the 
major survey design object ives, the panel design, and the d i  s t r i  but ion of wave 
nonresponse patterns. tie provides c r i t e r i a  t o  be cons4dered i n  developing 



TABLE 2 
Response Patterns f o r  Or ig inal  Sanpl e Persons 

(100-1 evel ) lJ 

Response every in terv iew Number Percent 
(8 interv iews) 

Pattern: XXXXXXXX 32142 73. 0% 

A t t r i t i o n  Cases 8173 
Patterns : XXXXXXXO 623 

XXXXXXOO 802 
XXXXXOOO 919 
XXXXOOOO 1149 
XXXOOOOO 1259 
XXOOOOOO 1603 
XOOOOOOO 1818 

A l l  other Patterns 3723 8.5% 

Tot a1 44088 

l/The uni - 
views i 
(ei ther 
Panel. 

verse f o r  the t ab le  consists o f  a l l  persons e l i g i b l e  f o r  e ight  i n t e r -  
n the 1984 S I P P  Panel and f o r  whom a personal interv iew was conducted 
se l f -or  proxy-interview) during the f i r s t  wave of the 1984 SIPP 
The symbol 'Xu represents a successful Interv iew and the symbol 

'0" represents no in terv iew (e i ther  no household interv iew o r  no personal 
interv iew).  

TA0LE 3 
Number o f  Hi ss i  ng Interviews fo r  Or ig inal  Sanpl e Persons 

(100-1 evel ) 

Number o f  In te r -  
views Hissing 

Number of 
Persons Percent 

Total 44388 100.0% 

2/The universe f o r  the t ab le  consists o f  a l l  persons e l i g i b l e  f o r  : j h t  i n t e r -  - 
views i n  the 1984 SIPP Panel and f o r  whom a personal interv iew was conducted 
(e i the r  se l f -o r  proxy-interview) during the f i r s t  wave of the  1984 SIPP 
Panel. 



missing data strategies and concludes t ha t  wei gh t i  ng strategies appear t o  be 
preferable for  conpensati ng f o r  wave nonresponse. 

Item nonresponse, as w i th  u n i t  nonresponse, can be viewed from the cross- 
sectional o r  long i tud ina l  dimension. Item nonresponse t yp i ca l  l y  refers t o  
missing data items i n  an otherwise conpleted intervfew. It provides a good 
i l l u s t r a t i o n  o f  the f a c t  t h a t  there I s  nothing theore t i ca l l y  special about 
long i tud i  na1 l apu ta t i  on f o r  i tm nonresponse. Longf tudfnal  inputat ion for  
i tern nonresponse i s  s inp ly  inputa t ion for  i tem nonresponse using auxi 1 i a r y  
data from a la rger  data base, using long i tud i  nal  data elements as we1 1 as 
cross -sectional ones. 

Discussions of the  leve ls  o f  i tem nonresponse i n  the SIPP have occurred per i -  
odical  l y  a t  the met ings  o f  the American S t a t i s t i c a l  Association (Coder and 
Feldman, 1984; Lamas and MNei l ,  1984; McMillen and Kasprzyk, 1985). These 
reports have focused on cross-sectional i tem nonresponse rates. One genera1 
observation comnon t o  these papers i s  tha t  fo r  'core' data from the SIPP, the 
leve ls  of i tem nonresponse are low. I n  add i t lon t o  the  papers c i ted  above, 
leve ls  of i tem nonresponse can be found i n  the U.S. Bureau of the Census, 
Current Population Reports, Series P-70, 'Economic Characterist ics of House- 
holds i n  the United States." Table 4 provides a sumnary o f  S IPP i tem nonresponse 
rates for  each calendar quarter of 1984 conpared t o  the Harch 1985 Current 
Popu 1 a t  i on Survey . 
The concept o f  cross-sectional i tem nonresponse based on data obtained i n  one 
in terv iew can be extended t o  a longi tudinal  concept t ha t  combines the non- 
response experience f o r  successive Interviews. This has been done for the f i r s t  
three observations i n  the 1984 SIPP; the resu l t s  f o r  a selected group of income 
types are shown i n  tab le  5. The rates i n  t h i s  tab le  are based on the t o t a l  
number of persons report ing receipt  o f  the spec1 f i e d  income type a t  any time 
dur ing the 12-month perf od. The f i r s t  column shows the percent of a l l  income 
rec ip ients  t ha t  reported amounts f o r  a l l  months during which the income source 
was received. The other columns ind icate  s i tuat ions I n  whi ch amounts were not  
reported i n  one o r  more, one o r  more but not a1 1, and a l l  months of recipiency. 
The r ight-most column showing the proport ion o f  cases for  which no income 
amount was reported indicates t ha t  only i n  a small number of cases was no 
information avai lable. 

The treatment of i tem nonresponse i n  the long i tud ina l  context was descri bed by 
Heeringa and Lepkowski (1986) and Kalton and Lepkowski (1983). Heeringa and 
Lepkowski enpf r i c a l  l y  conpare a s i r p i e  longi  tudf nal i ~ p u t a t i o n  method, long i  - 
tudf nal  d i r e c t  subs t i tu t ion  (a value o f  a nonnissing I tem I s  substi tuted from 
one tine per iod t o  another when the same I t e m  i s  missing), w i th  a cmss- 
sect4 onal hot  deck  scheme. Not surpr is ingly,  they demonstrated t ha t  the d l  r ec t  
Subst i tu t f  on method f o r  long i tud ina l  i r pu ta t i on  understates change. They 
concluded, however, tha t  t h i s  my be preferable t o  the  gross overstatement of 
change resul ti ng f rwr the use o f  the cross-sectf onal ho tdeck  uethod. 

e 

Other inputa t ion work focussing on model development has been conducted by 
Huggins and Yeidman (1986a, 1986b). Models which i q u t e  missing reponse 
pat terns have a1 so been inves t i  gated (Sanuhel and Huggi ns , 1984: Huggi ns , 
Sanuhel , and Wei dman, 1985). 
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TABLE 5 -- Longitudinal I tem Nonresponse ~ a t e s  f o r  Amounts of Selected Income 
Types: 1984 SIPP Panel 124onth Sumaary L/ .- 

/ (percent) 
I 1 I 0E OR HORk I 

- . ALL 

INCOME TYPE 
MOUNTS 
REPORTED 

Hourly Uage Rate . . . . . .  83.0 

Social Security. . . . . . .  82.8 

NOTE: These rates are based on the t o t a l  nrrmber o f  persons w i th  recipf  ency i n  
one o r  more of the 12-months. Also these rates do not re f lec t  inputat ions 
made t o  type L person nonintervicws. 

ONE OR WRE 
MOUNTS NOT 
REPORTED 

Pr ivate  Pension. . . . . .. 78.8 

A F D C . . . . . . . . . . . .  91.0 

Food Stamps. . . . . . . . .  91.9 

Unenpl oyment 
Conpensation. . . . . . . .  87.9 

Federal SSI. . . . . . . . .  88.0 

l /Th is  table, prepared by John Coder o f  the Census Bureau, i s  taken from S I P P  - 
Uorking Paper Series No. 8601, 'Some Aspects o f  the  Survey of Income and 
Program Participation,' conpi led by Daniel Kasprzyk and Roger A. Herr iot.  

17.0 

17.2 

I 

BUT NOT ALL 
MOUNTS NOT 
REPORTED 

21.8 

9.0 

8.1 

12.1 

12.0 

NO AMOUNTS 
REPORTED 

9.0 

13.1 

8.0 

4.1 

13.6 

5.6 

6.2 

4.0 

7. 6 

8.2 

3.4 

1.9 

8.0 

4.4 



5.4 k n p l i n g  Error  Reduction through Estimation Techniques I 
Two methods for  reducing sanpl i  ng e r ro r  through estimation techniques ar? 
under study: conposite estimation and the use o f  administrat ive record: ' n  
S I P P  estimation. . - 

I 
Conposite est imation i s  a technique tha t  csmbines estimates from the c! !n 
and previous t ime periods w i th  the goal of i q r o v l n g  the prec is ion of .ve 
estimates by tak ing advantage o f  the  correlat ions between responses the 
Same ana ly t i c  un i t s  a t  d i f f e ren t  t ime periods. Conposite est imat ic par. 
c u l a r l y  ef fect ive when the correlat lons are hlgh, which I s  11 k2ly t e the 
case fo r  many Inportant  data items i n  the SIPP. Chakrabafty (1986) 3s con- 
ducted a prel iminary review o f  the types o f  conposite estimates appropri ate 
f o r  t he  SIPP data structure. The content o f  the survey has not been suff i-  
c i e n t l y  stable during the f i r s t  few years o f  the S I P P  t o  ser iously consider 
adoption o f  a colrposite estimator. 

Another approach t o  variance reduction i s  through the use of admini s t r a t i  ve 
records fo r  post -s t ra t i f i ca t ion.  Currently, cross-sectional estimation pro- 
cedures f o r  S I P P  make use o f  a second-stage adjustment t o  increase the precision 
of estimates by r a t i o  adjust ing co l lec t ion  month and reference *:nth estimates 
t o  populat ion estimates. However, the Census Bureau has acce: o some In terna l  
Revenue Service (IRS) and Social Security Adml'nistration (SSA, i 1 es which can 
be used t o  produce deta i led age, race, and sex d i s t r i bu t i ons  by adjusted gross 
income. The issue, which we have j u s t  begun t o  explore, I s  how these admini s- 
t r a t i  ve data can be used for  pos t -s t ra t i f i ca t ion  t o  Inprove estimates of mean 
and median personal and household income as well  as the estimates of the deciles 
of the personal and household i ncome distr ibut ions.  

The f i r s t  phase o f  t h i s  research (U.S. Bureau o f  the  Census, 1987) w i l l  estimate 
the  reductions i n  variances o f  SIPP estimates by using the I R S  data as aux i l i a ry  
variables i n  the estimation procedure. The procedure being studied has been 
advocated by Herr io t  (1983) and Scheuren (1983). I n  the SIPP study the es t i -  
mation method w i l l  involve a r a t i o  adjustment o f  SIPP estimates a t  the second 
Stage of est imation i n  c e l l s  defined by age + race + sex + 'incomem where 

ncome" i s  adjusted gross income as reported t o  the  In terna l  Revenue Service. 

Controls are prepared from a I-percent salrple of the  1984 I R S  f i l e  matched 
w i t h  age, race, and sex charac te r i r t l cs  from the SSA Sumnary Earnings Record 
(a f i l e  containing ind iv idua ls  l i f e t i m e  covered earnings,. up t o  the  maxinum 
fo r  each enpl oyer, and quarters o f  socia l  secur i ty  coverage o f  the ind iv idua l  ). 
Adjusted gross income from the lOO-percent I R S  f i l e  I s  then matched t o  a f i l e  
of S IPP data. The SIPP cases are then reweighted by con t ro l l i ng  t - the 1984. 
I R S  controls;  t h a t  i s ,  a fac to r  fj, which I s  the r a t i o  o f  I R S  cont. -1 i n  c e l l j  
t o  the S I P P  estimate o f  persons matched t o  I R S  data w i th  1984 I R S  : me i n  
c e l l j ,  i s  appl ied t o  persons who f a l l  i n  c t11 j  based on t he  I R S  dat Est l r~ates 
and var. ances of selected SIPP character ist ics w i  11 be obtained ys i  I i e  
newly created weights and wi th  the weights which do not use t h i s  frC Jre. 
Fay and Huggin> ,1398) w i l l  provide some indicat ions o f  the usefu nei )f 
t h i  s method a t  the 1988 meetings o f  the American S t a t i s t i c a l  Associa. n. 



5.5 Sanpling f o r  Special Subpopulations 

Subgroups of the  populat ion are often c i t ed  as being more affected by govern- 
nwntal po l i cy  than others--the population o f  persons i n  poverty, the aged, the 
Blacks, Hispanics, and par t i c ipan ts  o f  Federal income secur i ty  Programs. Ear ly 
design goals o f  t h e  ISDP enphasized a concern for  i q r o v i n g  the ~ e l i a b i  1 i t y  of 
Subpopulation estimates. This was exhibi ted i n  the enphasis placed i n  the ISDP 
on sanpling from administrat ive program l i s t s .  Thus, sanptes were oftentimes 
drawn from 1 i sts  o f  current  par t ic ipants  of Federal 4r state-administered 
Programs (Kasprzyk, 1983; Bowie and Kasprzyk, 1987). 

A Census Bureau Uorking Group analyzed subsanpling (screeni ng) p r ~ p o s a l s  for  
oversanpl i ng speci a1 populations. The issue studied concerned the re1 i abi 1 i t y  
of est  i m t e s  when d i f f e r e n t  subsanpl i ng schemes are i ntroduced. Subsanpl i ng 
character is t ics  based on income and demographic variables were i dent i  f f ed and 
estimates of re1 i a b i l  i t y  f o r  d i f f e r e n t  subsanpling rates and character is t ics  
were ca lcu la ted (U.S. Bureau of the Census, 1985). 

This group concluded t h a t  subsanpling proposals, f o r  a general-purpose income 
survey l i k e  t he  SIPP, provided only modest gains i n  precis ion fo r  IOU income 
items and d i d  not outweigh the disadvantages, which included an increase in 
the conplexi ty of the operation, the loss o f  a se l f -weight ing design, and 
large decreases i n  prec is ion f o r  the middle income items. Because of renewed 
i n te res t  i n  inprovf ng the r e l i a b i l i t y  o f  the estimates of the 'poor' and 'near- 
poor" subpopulations, i t  i s  l i k e l y  t ha t  t h i s  f ssue w i l l  be reexamined i.n 1988 
and 1989. 

6. Response Er ro r  

Response e r ro r  i s  one aspect o f  a more general problem, nonsanpling error ,  
discussed by Kalton, HcMillen, and Kasprzyk (1986) i n  the  context of the SIPP. 
Response e r ro r  occurs when incor rect  data are recorded on the questionnaire. 
This can occur fo r  a va r ie ty  o f  reasons, such as a f a u l t y  questionnaire, memory 
errors, inappropr iate respondents, etc. I n  t h i s  section we b r i e f l y  describe a 
response e r ro r  issue w i t h  the SIPP gross flow data and some recent considerations 
i n  developing an understanding o f  the SIPP response e r ro r  structure. 

6.1 S I P P  Gross Flow Data 

Analysis of program data on a month- toanth basis i n  ISDP revealed a tendency 
for  reported program turnover t o  occur between waves o f  interv iewing more often 
than w i t h i n  the wave ( b o r e  and Kasprzyk, 1984). Analysis using the  S IPP data 
(Burkhead and Coder, 1985) covering month-to-mnth changes i n  rece ip t  of income 
sources fo r  a l2-month per iod focussed on changes occurr ing between the l a s t  
month of one reference per iod and the f i r s t  months o f  the succeeding reference 
period. The resu l t s  using SIPP and ISDP data are s i ~ i l a r ,  where an uneven 
pat tern  of change i s  observed, and t h i s  pat tern i s  c l ea r l y  associated w i th  the  
in terv iewing scheme. Gross changes are s i gn i f i can t l y  higher bctween the 1 ast  
month of one reference per iod and the f i r s t  month o f  the next. * 
Tables 6 and 7 i l l u s t r a t e  the magnitude o f  the problem i n  the 1984 SIPP Panel. 
These tab les c l ea r l y  show t h a t  respondents report  t rans i t i ons  w i t h i n  an i n t e r -  
view per iod d i f f e r e n t l y  than between two interv iew periods. This phenomenon 
has also been observed i n  the report ing o f  the amounts o f  Income received 
(U.S. Bureau o f  the Census, 1986~). 



.. .. 

SOCIAL 
SECURITY 

Table 6: MONTHLY TRANSITIONS FOR PERSONS: SOCIAL SECURlTY AND FOOD STAMPS 

. - - - -  a a .. - - .  

F . . I r'om Burkhead and Coder (1985) 

8th 
month 
t o  
9t h 
month 

6,650 

134 

73 

1,243 

140 

190 

Mean Number 
o f  Monthly 
Transit ions 
wi th in  
Interview 2 

6,651 

4 4 

13 

1,365 

55 

40 

(Persons interviewed 

Recel ving both months 

Not ~~ece lv lng  t o  recel vlng 

Receiving t o  not recelvlng 

Recet vlng both months 

Not recelvlng t o  recei vlng 

Receiving t o  not receiving 
e 

Mean Number 
o f  Monthly 
Transit ions 
w i th in  
Interview 3 

6,781 

31 

17 

1,344 

40 

38 

f i r s t  12 months 
Mean Number 
of  Honthly 
Transitions 
within 
Interview 1 

6,484 

56 

19 

1,339 

72 

5 3 

I n  sample) 
4t h 
month 
t o 
5th 
month 

6,473 

157 

105 

1,224 

162 

207 



Table 7: MONTHLY TRANS I TIONS FOR PERSONS : EARNINGS AND UNEMPLOYMENT CWPENSATION 

. - - -  a - - - - .  

EARN1 NGS 

UNENPLOY - 
HENT 

Adapted f rorn Burkhead and Coder (1985) 

(Persons Interviewed 

Recel v l  ng both m n t  hs 

dot receiving t o  recelvlng 

hecelvlng t o  not recel vlng 

Race1 vlng both months 

Not recelvlng t o  receiving 

Recelvlng t o  not receiving 

I n  sample) 
4t h 
month 
t o  
5t h 
month 

18,455 

1118 

1296 

313 

234 

24 1 

f l r s t  12 months 
Mean Number 
of Monthly 
Trans1 t ions 
wi th in  
Interview 1 

18,959 

676 

557 

435 

129 

155 

Mean Number 
of Monthly 
Transit ions 
wi th in  
Interview 2 

19,158 

482 

45 1 

462 

14 1 

128 

8t h 
month 
t o  
9t h 
m n t  h 

18,536 

1136 

1129 

294 

165 

294 

Mean Number 
o f  Monthly 
Transitions 
wi th in  
Interview 3 

19,360 

534 

453 

343 

90 

105 



The report ing behavior described above i s  not unique t o  the  SIPP. H i l l  (1987b) 
used monthly data from the 1984 and 1985 waves o f  the Panel Study of Income 
Dynamics (PSID ) t o  invest1 gate the extent and determinants of excessi ve change 
between waves r e l a t i v e  t o  measured change w i th in  waves o f  the PSID. He found 
t ha t  i n  spi t e  of d i f fe ren t  question sequences and reca l l  periods, between- 
wave t rans i t i ons  dominate the within-wave t rans i t i ons  i n  the  PSID  us t  as they 
do i n  the SIPP. The main ca. ses fo r  the problem are nor known, b t  question- 
na i re  wordi ng/design, respor. . ~t r e c a l l  error, and the i n te rac t i o  oetween 
these two factors seem l i ke l y .  

Yeidman (1986) d i d  an enp i r i ca l  analysis t o  look f o r  obvious re' .ionships 
between respondent character is t ics  and changes i n  rece ip t  s ta tu  ~f a rider 
af income types. He d i d  not detect any sizable re lat fonships between gross 
change d is t r ibut ions,  sel  f /pro y status and nlne demographic variables (age, 
race, sex, education, mar i ta l  status, household s I  ze, tenure, re1 at ionship t o  
reference person, and s ize o f  metropol i t a n  area) f o r  consecutive months, but 
d i d  note t ha t  more t rans i t i ons  occur when some o f  the data are inputed. The 
absence of any notable re lat ionships Indicates a need f o r  exploring other ways 
t o  understand t h i s  problem. 

In te res t  i n  gross flow estimates remains high. Hubble and Judkins (1986) 
developed a model t o  estimate biases i n  gross f low estimates resu l t i ng  from 
response errors, the parameters o f  which are estimated using SIPP response 
e r ro r  rates and the ra t i os  of  within-wave and between-wave gross f f w  estimates. 
Several strong assumptions, as we1 1 as a reinterview program which produces 
accurate re interv iew data on gross flows w i th in  the period, are necessary. 
Ueidman (1987) presents l i n e a r  models t ha t  t r y  t o  represent the relat ionships 
between observed and actual t rans i t ions.  The models are admittedly oversinpl i - 
fi ed using only survey reported data, but, nevertheless, I l l u s t r a t e  the need t o  
obtain more information about the  S I P P  e r ro r  st ructure i n  report ing receipt of 
benefi ts from government t ransfer  program. 

6.2 Recent Considerations i n  Understanding the SIPP Error  Structure 

The S I P P  program real izes the need t o  inprove understanding of misreporting 
and m i  sc l  ass i f  i cation, pa r t i cu l a r l y  as they re la te  t o  the measurement of 
flows i n  income on a month - toan th  basis. A t  a mininum some ef for t  t o  
inprove the questi  onnaire t o  reduce the problem described i n  the previous 
sect4 on i s  necessary. Two types o f  studies are cur rent ly  i n  process: 1) S I P P  
record check study; and 2) a series o f  turnover studies. They d i f fe r  I n  tha t  the 
former allows a microlevel conparison o f  the data, whi le the  l a t t e r  provides 
aracrol eve1 conpari sons. 

SIPP Record Check Study 

One way t o  address the SIPP e r ro r  s t ruc ture  i n  reporting rece ip t  of pmo 
benefi ts and amounts I s  t o  develop va l i da t i  on studles of items co-n t o  ~ o t h  
survey records and admi n i  s t r a t i  ve records. The SIPP program has i n i t i a t e d  
such a study t o  invest igate  response qua l i t y  Issues, 

The goal i s  the improved understanding o f  tne qua l i t y  of the  S I P P  data and, 
u l t ima te ly  , the development o f  quant i ta t ive  estimates of response and non- 
response errors i n  order t o  adjust the survey data o r  modify survey procedures 
t o  obtain be t t e r  qua l i t y  data, The research questions addressed i n  t h i s  study 



include: 1) the qua l i t y  o f  the respondent reports of receipt  of program 
benefi ts fo r  a va r ie ty  o f  s ta te  and Federal ly administered t ransfer  pro rams; 
2)  the qual i t y  o f  benef i t  d o l l a r  amount report ing f o r  these programs; 37 demo- 
graphic correlates o f  report  qua1 i t y  ; 4) extent o f  miscl assif  i c a t i  on er rors  ; 
5 )  the effects of sel f -proxy respondent status on repor t  qual i t y ;  and 6) be- 
tween-wave rec i  piency turnover eff ects. Four .state-admi n i  stered programs and 
s i x  Federal l y  administered program are included i n  the  study. Moore and 
h r q u i  s (1987) provide very p re l  id nary n s u l  ts, suggesting t h a t  repor t i  ng . - 
problems are d i f f e r e n t  f o r  the  Aid t o  Families w i t h  Dependent Children (AFDC) 
and the  food stanp rogram--the former having a net underreporting and a I time-placement prob em f o r  repor t ing a t r ans i t i on  i n  program status, whi le  the 
' l a t te r  has only a time-placement problem. Wore and Marquis (1988) w i l l  provide 
fur ther  r esu l t s  a t  the 1988 m e t i n g  of the American S t a t i s t i c a l  Association. 

, ..-. 
Mac to1 eve1 lurnover Studies 

Singh, Ueidman, and Shapi r o  (1988) sumnarize research on the measurement of 
t r ans i t i ons  i n  t he  SIPP. They describe several s tud i  es which conpare aggregate 
s t a t i s t i c s  from administrat ive data w i th  t r ans i t i on  rates as measured i n  the 
SIPP. With regard t o  the food stanp program, they showed t h a t  S IPP t r a n s i t i o n  
rates are very s im i l a r  t o  those observed from an administrat ive record sample. 
A conparison o f  S I P P  t o  AFOC administrat ive data showed t ha t  average start-up 
and average e x i t  rates were lower i n  the SIPP though not s t a t i s t i c a l l y  s i gn i -  
f icant. Using aggregate data from the Social Securi ty Administration, Singh, 
e t  a1. (1988) repor t  t ha t  S IPP measured s i gn i f i can t l y  higher s tar t -up and e x i t  
rates fo r  the  Supplemental Securi ty I n c m  Program. These studies are l im i ted ,  
but are, nevertheless, useful i n  t r y i n g  t o  roughly assess the magnitude of bias 
i n  estimates of t rans i t ions.  

Other research t o  reduce the microlevel gross f low report ing problem i s  planned: 

*providing more information on t h i s  problem w i th  interviewer t r a i n i ng  
mat e r i  a1 s ; 

O P ~  ac i  ng s i gn i f i can t l y  more enphasi s on data qual i t y  during interviewer 
t r a i n i ng ;  

*analyzing the effect iveness o f  the changes i n s t i t u t e d  t o  reduce the 
problem i n  the 1988 Panel questionnaires; 

*developing a calendar as a data co l lec t ion  a i d  t o  ass is t  the respondent 
i n  r e c a l l i n g  the t iming o f  ce r ta in  t ransi t ions;  

*analyzing ex is t ing  data t o  study interviewer e f fec ts  on the proport ion 
of between -wave t rans i t i ons  ; 

*analyzing self-proxy response status and t h e i r  e f f ec t  on the measurement 
o f  t rans i t i on ;  

*conducting exploratory research i n  a cogni t ive laboratury se t t i ng  t o  generate " 
hypotheses/model s f o r  inprovi  ng the measurements o f  t r t n s i  t i ons  ; 

*planning the development o f  an a1 t e rna t i  ve data co l lec t ion  method, such 
as a t ime- l ine calendar. 



This work w i  11 occur during 1988 and 1989. 

7. Conclusion 

The SIPP program has been ambitious from i t s  incept ion and expectations fop 
the  progr-m have been high. Horton Wnt  i n  h i s  Pro f i l es  o f  Social Resear- 
referred t o  the S IPP as 'the most exc i t i ng  t h i ng  going on i n  Social Scie 1 

the 1980's.' Enthusiasm pad high expectations have continued t o  charact 
- t he  program. This paper nas descrlbed the program and t r i e d  t o  show the ,e 

of the research undertaken under i t s  aegis. As such, it has described t' 
pr inc ipa l  research issues o f  the program from i t s  e a r l i e s t  days r o  the ent 
time. Recently more e f f o r t  has been expended on the  .evaluation and a s i  s 
of the data col lected i n  the SIPP. Vaughan (1988), Coder (1988). Farle* .nd 
Neidert (1988). King, Petroni, and Singh (1987). and Singh, Yeidman, ana Shapiro 
(1988) describe how the data compare t o  other established data sets. The 
l a t t e r  two research papers also describe the sources o f  nonsanpling e r ro r  and 
t he  magnitude o f  sampling e r ro r  i n  the SIPP. Numerous presentations of ana ly t ic  
resu l t s  from the SIPP data have been made a t  meeti ngs o f  demographers, socio- 
l o g i  s ts  , economists , and s ta t i s t i c4  ans. Approximately 60 ana ly t i c  research 
papers w i  11 be presented i n  1988. 

The current a c t i v i t y  suggests an acceptance o f  the new data set; however, 
fur ther method01 ogi cal  research i s  s t i  11 i n  order. Time-i n-sanpl e bias, a 
source of nonsampling e r ro r  i n  a l l  panel surveys, has not been invest igated 
i n  the context of  the  SIPP. The comb!ning of data from two SIPP panels, an 
i n teg ra l  pa r t  o f  the survey design, has not yet  been undertaken a t  t h i s  time. 
Indeed, estimates from two or  more par2ls m s t  be r igorous ly  conpared. Because 
of the cum1 a t i  ve nonresponse rates, addit ional research t o  inprove nonresponse 
conpensati on procedures i s  desi rabl  e. Final ly ,  the  ava i l  abi 1 i t y  of longi  tud i  rial 
m i  crodata f i l e s  a1 lows the p o s s i b i l i t y  o f  analyzing the data long i tud ina l ly .  
Analyses conducted w i  11 lead t o  questions and invest igat ions i n t o  edits, 
i r rputat i  ons, and est imation procedures used on the long i tud ina l  products . 
AS i n  a l l  large-scale, continuing survey ef for ts,  research i s  needed t o  improve 
understanding o f  the e f fec ts  o f  survey methods on the data collected. A 
r e l a t i v e l y  new survey, l i k e  the sIPP, which i s  conplex i n  i t s  inp lemnta t ion  
requi res a comni tment t o  understanding the measurement process. The wide 
range of top ics  d i  scussed above-questi onnai r e  design, data co l lec t ion,  long- 
i t u d i n a l  concepts and estimation, and response e r ro r - - i l l u s t r a te  where the 
i n te res t  and emphasis was placed during the development program +d the f i r s t  
few years of the S I P P  program. One hopes tha t  the program's leve l  of comnit- 
Rlent t o  research methods can be maintained i n  the future. 
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INTRODUCTION 

The U, S. Census Bureau has provided public use microdata as a 
~ p o n g n t  of its decennial census data products since 1963 when 
W e  released a one-in-one-thousand sample file for the 1960 
Decennial Census, Since then, microdata files have become an 
integral par+ of our decennial census and demographic sunreys 
programs, As a result, researchers in other Governsent 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 beem an increased use of this medium in the 1970181 and, 
particularly in the 198Qas8 With this increased use has come 
increased demand for detailed information that was excluded from 
or curtailed on public use tiles 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 ussd to identify a particular rempondent. 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 ussrd to identify someone on the 
file is extremely small, For example, curant microdata dis- 
closure protection criteria prevent the release of geographic 
identifiers for areas vith small populations, extreme values for 
continuous variables, and iafor~~ation that is obtained from 
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or matchable to administrative records systems. These restric- 
tions prevent survey sponsors from conducting some analyses, such 
as cestain 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 (SIPP)) for program policy research by other Government 
agencies. 

Here are some recent examples of requests for demographic micro- 
data that could not be satisfied because of confidentiality 
wncems : 

o 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. Tfrc 
information from the Social Security records are match keys 
that could be usd by the SSA to identify SIPP respondents. 

o The Economic Research Senrice of the Depa-ent 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. nese non-metro 
designations, in ambination with the geography on the 
released public use files, reveal areas of fewer than 100,000 
persons. 

o The National Opinion Research Center (NORC) requests a 
special 1980 census public use file with records linked to 

- tract and SBSA data. This study, linking people to their 
immediate neighborhoods (tracts) and the larger area in  which 
thay live (SMSA), i s  part of a three year study of racial 
segregation in the U.S.. Tracts and some SMSAs contain 
populations of fewer than 100,000 parsons. 

o Princeton University requests exact date of birth on a SIPP 
microdata tap. in order to research the Selective Service 
draft lotteries held in the U.S. i n  the 1970s. (Lottery 
numbers w e r e  assignad to young men based on birth date*) 
Since date of birth is available on many administrative 
records filem, it is an excellent match key and an additional 
risk to identifying SIPP respondmts. 

o Tbe Rational Institute on Aging (#U) van- to conduct a 
follanrp interview vith respondents to the Icrngitudinal 
Retirement History Survey conducted in the 19708. One 
condition for iunding 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 admfnistrative recortts information maintained by 
the Social Security Actministration. 



o 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 ~ c t  (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 STPA 
program relative to a population of non-participants, 

o The Bureau of Labor Statistics would like access to finer 
geography and certain longitudinal matching variables on a 
Current Population S w e y  (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 
deverop -11 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 Establishent Data (UD) file, In a conference sponsored 
by the Census Bursau in 1984, more than 100 econoaists interested 
in the LZD ~ r a u s e d  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, (Gavoni-Waite, 1985) . 
Aside from the interests of our us-, the Bureau ef the CBnsus 
must also be concerned about whether the protections afforded 
these public use files are sufficient. While high spaed 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 Wast Garmany, Sweden and other 
European countries regarding government databases have high- 
light& this concern, (Buts, 1985; ~aSemius, 1988). Xomover, 
widely publicized urploits of computes hackers have raised fears 
that, given enugh patience, someone could defeat any schame 
designad to protect confidentiality, On top of this we know very 
little about the true risk of someone identifying a raspondent on 
a public use microdata file, Statisticians are just n w  
beginning to quantify the disclosure risks associated vith micro- 
data, (Duncan-Lambert, 1987; Paass, 1985; -mill, 1983). 
Perhaps instead of seaking vays to provide more detailed public 
use microdata we should be looking for alternatives that contain 
fewer unknowns, 



With the grwing demand for microdata products that cann~t be 
made public under currant guidelines and the lack of an accep- 
table q'atntitative 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 entitlad to. This paper describes our current plans in 
terms of public use microdata, publicly releasable alternatives - to microdata, and administrative arrangemants. I describe some 
applications of these uolutioner to recent requests. Finally, I 
discuss legal arrangements that have been recommended as ways of 
extending the obligation for protecting confidentiality to the 
users of microdata. 

LEGAL WNSIDERATIONS 

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 tbe provisions of this title. As needed, we have 
the authority by Section 23 to "utilize temporary staff, includ- 
ing employees of Fedaral, S t a t e ,  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 Cansus 
Bureau may not the information furnished under the 
provisions of this title for any purpose other than the statisti- 
cal purposes for which it is suppliedn 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 Cansus Bureau releases 
for general, unrestricted statistical and nonstatistical use. As 
a result of OUT legal requirements, ve must ensure that any 
microdata product we release to the public is anonynous (no 
individual identifirus) and that it will remain so, Consequent- 
ly, individual characteristics on the file must be evaluated to 
determine i f  they can bs employed to uniquely describe an in- 
dividual in the population from which the r~armple was selected. 
This evaluation procedure involves raking some assumptions about 
vhat extarnal information is available, vherther it fs accessible, 
and the mount of affort required to getrievo it. Where records 
are not availabla, we considex the visibility of persons (that 
i s ,  things about them that are public knwledgo and vould be 
mveald  in the file) . 

Prior to 1981, tbe Census Bureau's siclodata disclosure reduction 
criterion w ~ i s t e d  of a 250,000 minimum requirament for the 
population residing in rample areas that represent the finest 
geographic area to be shown on the file. Additional disclosura 



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 ~t if the nature of +he file warranted greater restric- 
tiom. At this time the Census Bureau also created a Microdata 
Review Panel (MRP) to review and approve all nicrodata files . 
prior to release, 

I The Panel's membership included staff representing the Direc- 
torates for Statistical Standards and Hethdology, Economic 
Programs, 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 tierchni- 
ques to r a c e  disclosure risk. mesa include data grouping or 
aggregation, addition of random noise, rounding responses, and in 
some cases, suppression. In order to allow for a smooth transi- 1 tion and minimize the disruption to nurent microdata users. 
files that were released prior to 1981 ware not recalled and 
surveys that were currently in the field were not subject to HRP 
review. Continuing sumsrys come under WRP review only after the 
sample is redesigned, the content of M e  questionnaire is materi- 

I ally changed or the content of the file is expanded. 
I 

A typical microdata review consists of the following steps: 

I 1. The sponsoring Census Bureau division submits a formal 
request to release a file. This request includes: 

I - o tables showing population counts in identifiable 
geographic areas; 

o a description of the su2yey design, .ampling procedures, 

m and weighting schexne; 
o a checklist identifying potential disclosure problems with 

the file, including the existence of extarnal files (e-g. 

I administrative records) vhich contain data items similar 
to the proposed release; 

o proposed solutions to these disclosure problems including 

I 
topodeas, recodes, and deletions; and 

o 'a data dictionary or annotated questionnaire for the 
proposed file indicating which itens are to be recodad, 
topcoded, grouped or suppressed. 

I ** 

2. Tho !GtP nets to raviatw the request taking i n t o  consideration: 

u o Disclosuse reduction requirements imposed on previous 
releases (if any) froa the .ubj%ct murvcry. 

o If the m e y  is longitudinal, whether the pmposEled 
geography has been changed front the previous raleam? If 
it has, could the current and previous releases be matched 

I 
on charactertistics to reveal areas of fewer than 100,000 
persons? 

o What information fram the proposed file is avai-le from 



external files: including those available to the .urtey 
sponsor? 

o If the survey sample was &avn from other Census Bureau 
sulcveys or censuses, were microdata files released from 
those programs and what information did they contain? 

o The uniqueness and degree ot 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 decisiolrs 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 cxiti- 
cism by users. 

In order to provide a sore scientific approach to evaluating 
microdata disclosure risk, the Census Bureau has established a 
permanent staff to conduct research on disclosure risrk measurs- 
ment and reduction, (Greenberg, 1988) . This Census Bureau Confi- 
dentiality Staff is currently undertaking *reidentification 
studiesn for the Surrrey of Income and Program Participation and 
the 1990 Decennial Census sample files. Tbese studies involve 
measuring (or quantifying) the risk of discloanare (identification 
of a respondent) and designing methods to reduce this risk. 
Reidentification studies for the proposed decennial census 
miaodata files will be done using the 1980 Decennial Census 
five-percent public use micmdata file and the entire 1980 Census 
file. The files; will be mat- using rulm that incorporate 
knowledge of what infomation is available on ex%emal 
files. The SIPP study imrolveo a similar investigation with a 
special famas on the effect of geographic detail on levels of 
disclosure risk, 

A logical extension of this research is a methodological evalua- 
tion o f  various masking techniques. In the early planning 
stages, this vork would involve designing mathods to evaluate and 
optimize the effectiveness of various techniques vith 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- 



quw to reduce disclosure risk and incorporate them, as 
necessary, depending on the results obtained in the study of 
disclosure risk, (Greenberg, 1988). 

Some AUddcations: to Dem-hic X i c r o a , g f g  
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 Xanpower Survey (CLEIS) which we conduct for the 
Department of Labor to evaluate the effectiveness of the Com- 
prehensive ESnployment and Training Act (-A) of 1973. m e  
public use files from this survey contain earnings &ta matched 
from SSA administrative records. Since this survey was in effect 
priot to 1981, the microdata files had not corn% under review 
and had not been subfact to M e  systmtic 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 Vublic Use Alternatives to nicrodatau 
below) . Also, we will prepare a microdata file containing t rac t  
characteristics to which noise has beern added in order to reduce 
the risk of tract identification, This approach vas developed in 
consultation with the NORC who determined that the noise would 
not unduly affect the utility of the data. 

Ab&cI¶tions to 
The Census Bureau has recent-d the utility of sa~rrogate 

c r m  

public use files, involving data transformations, as a means of 
releasing sensitive econormic microdata. To be useful, these 
transformed files must prese]Ne the correct estimates of the true 
economic model; allow the analysis of subsets of the data cross- 
meetionally and longitudinally; and allow erpansion of the file 
to include new economic variables and a link to outside sources, 
( X S u k b - N g u y e n  1988). RJo types of transformations have be- 
suggestad: 1) stochQstic transfomatione vhich involve adding 
madom noise to the original data mile preserving the mean and 
varianca of the variables and the crovarianca relationships 
between variables (Kim 1986); and 2) non-stochastic transfox- 
aatiom which provide for the ralease of the data in ratio form, 
(Honahan, 1986). Each of these methods bas merit but each has 
liatitations with respect to the types of economic research for 
which it will provide a suitable database. HcGukin and Nguyen 
have described the disclosure issues involved in each of these 



types of surzogate filu and the usefulnus of transformation 
techniques in providing correct estimators for a particular class 
of single-equation economic models. They conclude that: 

It is extrenely hiportant to develop precise 
criteria for evaluating the disclosure risk. 
Without such criteria, evaluating a microdata 
public use file in terms of disclosure is 
almost impossible. But, m emphasize that 
disclosure free files arr not enough. Suc& 
files rust 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 oftem we. multi-equation economic 
models, further research into transsformation 

a techniques should take into account these 
models as well. 

There are occasions where traditional masking techniques do not 
allow for the release of microlevel information needed by policy 
amkers concerned with both economic and social programs. In soma 
cases the sensitivity of the data (for example, information on 
businesses) or the amount of masking required will prohibit the 
release ot 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. we 
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 
with the internal microdata without having direct access to the 
files. 

O n u  vo~ld%ude Stat tatmlations of summry 
statistics. ~ c h  as microaggreqatio~, whereby individual records 
ur grouped according to specified crftarfon variables and 
ruponsu -are replaced v i a  averages for tbe group, (Wolf, 1988) . 
This approach, w h i c h  is operationally straight-fornard, has been 
suggested as a m y  to prwide access to economic microlevel 
information. (Omroni-Waita. 1985). It is not a panacea, however, 
since certain rueful properties of the individual data will be 
lotst. One major arra for investigation in thi. approach is to 
date& rules for grouping establi.bwnt8. Some c u u s  vill not 
ba satisfied with the male8 that are chosen and this inflexi- 
biZity is a major Limitation to +his approach. 

Another mannary statistic approach we are considuing for nore 
general application is the rezease of variancrc~varianu or 
correlation matrices of the data, (HcGukin-Nguyen, 1988). Such 
files allow the outside user to obtain information needed for 



producing linear repression 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 axe relatively 
fnflexfble for  general statistical use. Different users will 
require different matrices just as the saae ussr ray requira new 
columns in  his m t r h  as the analysis proceeds. 

te ~ i l e  
Another public use al t e r n a t i ~ ~ i c h  we are considering resembles 

roam 

a procedure used by the Luxembourg Income study (US) to provide 
vorldwide aceass to the US database through a telecommunications 
network, (Rainwater-Smwding, 1988). In the case of the US, 
certain databases were loaned to the Study by countries with 
n v u e  privacy and confidentiality restrictions. Since no public 
use files were pennftted, 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 
netwerk over which users submit program jobs to be run by U S  
staff on the database housed in Luxuabourg. This process depends 
entirely upon a user package created by the U S  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, ptogra~r tabulations, and 
determine, to some degree, +he utility of products created using 
tha alive* data. 

Important considerations for the data provider are 1) tbs 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 tha user are: 1) 
famriliarity wit& required software (SPSSX); 2) the degree to 
which the test file resembles the complete data file and 3) the 
the required from subraission of jobs to the receipt of output. 
Regarding the test file, LfS provides live records, without 
personal identifiers, that contain little or no geographic detail 
but no additional masking. In the absence of public use filers 
containing geographic identifiers, the- mcords should be 
ralativrly anonymous, Jobs that are received ara held until 
relaased by U S  staff, Onw submittad, I;tS software checlcs the 
programs foz consistency, Corapleted jobs ara checkad by other 
software for minimum call mite and to ensure that the individual 
record. are not being tranmaitted. %%rn-around tine is not 
instantaneous but, given that nrarly everything i s  automa+ed, it 
can generally be meamred in hours rather than days, , 



The application of this approach at +he census Bureau would 
introduce additional complications. First, the Bureau has a 
policy of not allwing direct telephone access to itslmahfsazne 
Computers, other than through *dedicatedR lines. Even with 
8nCqption techniques, use of passwords, and operator interven- 
tion, ve have concerns about the public perception that compute= 
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 tile 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 a m  *safem, 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 adminis*ative link between non-Census Bureau researchers and 
the data contained on internal marslau files, especially those 
files produced from the SIPP data set. Ruther, 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.R (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 rasearch files from the SIPP vave data 
sets. (These research filers have been modified to protect 
confidentiality but have not yet bean made public-use because 
they rquira further research or evaluation-) Nevertheless, some 
work has h e n  done on the development of anonymous test files 
that would be representative ofi the entire sample. Although much 
work is requimd befora a Luxembourg-type program is in place at 
the Census Bureau, the PaC is working with interested analysts to 
help make it a reality, (Hemi ot, et. al., 1988) 

ALIMINISTiZATrvE SOLUTIONS 

Public use solutions, such as these, will ptavide benefits for 
the greatest number o f  users. They w i l l  not satisfy aZl users 
and, i n  particular, ray net be the answer for atatistical 
project8 funded by 0th- Fderal agencies, including our survey 
sporu101s. Many studies requiring the development o f  models, 
reprocessing of tho raw data, or enhancement with various ad- 
ministrative data sources cannot be done using public use files 
or suaunary statistics. The nature of these studies requires use 
of information that may never be made public use. 



Aside fram the SIPP, nearly all of the Census Bureau's household 
surveys are fully or partially sponsored and funded by other 
G o v e ~ e n t  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 scnne of our sponsors--who in fact are primary 
nuvey users--and makes it more difficult to fulfill our mission 
to provide statistical information to a wide variety of users. 

Before 1976, Title 13 did not specifically authorize the Census 
Bureau to conduct nurveys for other Fdaral agencies. Such work, 
hawever, was authorized by the Economy A c t  (Title 31) that allows 
one agency to perfonn work tor 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 fram which the survey was drawn was 
developed under Title 13 (for example, addresses obtained in the 
decennial cansus). 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 bt~  turned ov8f to the sponsor who wuld protect its can- 
fidentiality to tha extent prmitted by law. When Title 13 
was amended in 1976 to give +ha Census Bureau explicit authority 
to conduct surveys for o t h u  agencies ve 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 raspondent's individual information with administra- 
t ive record data, the Bureau established a policy in 1987 to 
conduct rsiorbumsable surveys urdar Title 15, rather than 
Title 13, when the following conditions wars met: 

1. Th. sponsor has the legal authority to callact +ho infor- 
mation and to contract wit& the Censuri Wusau for the 
wrk. 

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. 



4 !Che sponsoring agency vill: sign an agreement binding the 
sponsor and its contractors and grantees to use the data 
only for statistical purpos~; notify the respondents of the 
conditions under which the infonuation is being provided; 
collect and maintain the data in accordance with applicable 
Federal laws; and prohibit redisclosure in identifiable 
form* 

We have approximately 12 active 8u1veys conducted under the 
sponsoring agency's data collection authority. The sanples for 
the majority of these sunmys were selected from administrative 
lists provided by th. aponsor. However, ve are doing the Health 
Interview Survey for the National canter for Haalth statistics 
(NQIB) ruing area sampling and a Point of Purchase Survay (CPP) 
feasibility test for BLS using random digit dialing. Although we 
anticipate that we will wntinue to get requests to conduct 
sunteys 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. 

As previously mentioned, the Census Bureau has the authority to 
use m m  staff to perform work authorized by Title 13. This 
iacludes employees of other Gevemrp.nt 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 we 
have a contract to provide s e m i u s  or are engaged in a joint 
project and the perison has expertise or specialized howledge 
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 providu information to the Census Bureau for statis- 
tical purposes: or 3) when Federal law requires an individual to 
audit, inspect, or investigate Cuuus BUMU activities. As an 
example, we have sworn in employees of the Social Security 
Administration (SSA) to obtain information fron SSA administra- 
tive files about respondents to the STPP tor a matching project 
that we ate jointly undertaking. Also, during each Camus of 
Agriculture, we swear in eaployees of the Dement  of Agricul- 
ture's Rational Agricultural Statistics Semice to review county 
level summary data. These e a r p u t s  look for abnormalities in the 
data, based on their local kiw1edge. 

1 9 7  th. Csnsus Bureau inrrtituted the ASA/NSF/Cuuru Research 
Program, jointly funded by t&e Cuuru Bureau and the National 
Science Foundation (SF) and administered jointly by the Census 
Bureau and the Anerican Statistical  soc cia ti on ( M A ) .  Broadly, 
the purpose of this p r v  is to promote  thodo do logical and 
substantive research involving Census B u M u  databases; to 
provide hands-on ucpuience for graduate students in tbe fields 
of statistiu, economics, demography and related areas; and to 
help bridge the gap between academic and government social 



science. The ASA Fellowship Program, as it is canrrmonly called, 
harr becrn instrumental in bringing improvements in Cansus Bureau 
operations--primarily by providing increased communication 
between Bureau staff and the users of our data. Between 1977 and 
1987, 32 Fallows and 25 Associates have participated in the 
program* 

The ASA Fellowship Program has fifteen specific goals to bridge 
the gap between govermnent and academic social science (Table 1). 
An Evaluation Conference held in June 1986 found that ' the 
program has been highly succassful when assessed i n  terms of its 
objectives.' Regarding Goal 1 (to provide academic scholars with 
the unique opportunity to have 'hands onm access to Census data), 
Pallows and Associates have used data sets unavailable to re- 
searchers outside the census Bureau for reasons of confiden- 
tiality. For -ample, several Fellows have used microdata from 
the SIPP and from the Longitudinal Establishment Data ( IZD)  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, w e  instituted the Interagency Research Fellowship 
Program which was modeled after the ASA Fellowship Program. This 
new program, hcwever, was designed to support projects funded by 
other Federal agencies. We believed that a larger program vauld 
expand on the successes already achieved; provide sore visibility 
for the program: stfmulate intellectual discussion betw- Census 
employees and Government researchers; and open up avenues for new 
approaches to our problems and procedures. As statrsd in the 
proposal for the Interagency Research Fellowship Program, it is 
intended to: 

o focster and stimulate incrrsasad use of ceztsus data bases for 
methodological and substantive ~~ which would benefit 
from ac~888 tO individually identffiabXe data; 

o provide a research eurvimmnt emphasizing collaborative 
interests of t21e Census Bureau and the social cscieness 
research community; and 

o 8tiaPulate the axchange o f  substantive and methodological 
information between Census Burmu personnel and the acadsmfc 
conwmities. 

To be eligible for this fellowship, a qualified pskson rust have 
a project acceptable.to the Camus Bureau. X n  addition, tha 
project rmst be funded by another Federal agency, stat8 or local 
government, or an appropriate research funding source. The 
projQct must be accepted as having statistical merit, direct 
relevance to the Cansus Bureau rission, and be sponsored by a 



component of the Bureau. Finally, the project rust ba approved 
by the Director of the Ceurs;us Bureau vho will make his determina- 
tion based on the merits of the mmimrch as well as +he long-nur 
benefits and costs that the proj- may have on other Census 
Bureau programs. Appointments as Research Fellovs are for a 
period of one year, with continuations of up to three years 
possible. As with the ASA fellowships, Research Fellows 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 t h e  employee of the Economic 
Research Service (ERS) of the U.S. Departwrnt of Agriculture to 
vork with a SIPP file containing non-metro dai~ignations. Ao 
described previously, this detailed geography was needed to 
assess the economic well-being of non-metro residents--a study 
fully supportad by the Census Bureau's statistical mission. In 
addition to the analyst, a programmer for the ERS vas 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 also 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 set up to draw from the $30,000 allocatad for computer 
expenses. The primary a~inistrative complication resulting from 
this program is the lack of adequate space in the Division for 
the Fellovs to work. The lack of adequatbt space may limit the 
expansion of this progran 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 lidtation to some potential Research Fellovs who do not 
wish to cami t  so much time away fram their hormes. Although 
Title 13 does not require that the data ve collect be ppaintained 
at a specified facility, it is the Bureau's policy that in order 
to assure security and maintain the public's confidence, we 
generally require that the data be used in Suitland. To overcome 
some of the inconvenience to the Research Fellows and other SSEs, 
we are experimmting with a procadwe to locate restricted data 
at our regfond offices. These offices are located in tvulve 
large cities (Table 2) throughout the United Statas. 

V@ are urp41:iwnting with this program thtough a Joint Statisti- 
cal Agreement (JSA) with B m  University. The purpose of this 
project is to analyze the msults of the Post Enumeration Survey 
component of the decennial census pretest conducted in 
&s Angeles, California fn 1986. Since the file contains geo- 
graphic identifications to the block level, a public use product 
is not possible. X n  addition, it vould be quite inconvenient for 
the H m a r d  researchers to come to Suitland to process the data. 



A8 a r a t ,  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. Interactive 
sessions are restricted to the regional office; however, the 
tabular output can be analyzed at Harvard. The work is to be 
done w e r  a period of several months and, upon completion, +he 
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 
+his 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 SuitPand would provide technical 
support 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; 
ndr will it satisfy some of those located in Washington or near a 
regional office city who-are locked into their awn 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. 

=GAL 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 imrolve: (1) creation of statutory penalties for 
improper use of public use microdata, and (2) legal contracts or 
license agraaments that bind the user o f  public use microdata to 
use the data only for prescribed statistical studies. 

In support of statutory prwisions, R o ~  Peamon of the Social 
Science Research Council vrote +hat: aAcceptabls disclosure risks 
are neither easily nor precisely calculated, but such agencies as 
the Burrrau of the C.nsus and the Internal Revenue Service often 
require (or fntarprat tha laws +hat govsrn the release o f  such 
data an requiring) that these levels equal tero. I ravral my 
prejudices here, if not before, in believing that the extended 
trsa of federal statistics p u  88 is not inappropriate; but rather 
that (a) the value of these data are not fully redized and (2) 
most current statutes u n d u  vhfch the release is governed are 



inadequate because they recognize only the obligations of those 
who collect the information, not the obligations of tho- rho may 
subsequently use then." (Pearson, 1986): 

Similarly, Jelke Bethlehem of the Netherlands Central Bureau of 
Statistics, in  a paper presented at the Census Bureau's Pourth 
m u a l  Research Conference, concluded that "...disclosure of 
micro data sets is possible and often difficult to prevent unless 
+h. i n f o ~ t i o n  in the data set is severely reduced.m "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 malicioru intent. In view of the duty of a statistical 
office to dissminate statistical infornation, 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). 

Then 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: 

o The receiving institution pay the cost of modifying 
records for disclosure control prior to release; 

o The receiving institation not try to reidentify records; 

o Data may not be transfend to third parties; and 

o Violation of the conditions of the release will 
result in a fine and uclusion from future access to 
microdata. 

Recently, two laws '(the Federal Law of Statistics of January 1987 
and the Cananas Law of Nwesaber, 1985) have had a significant 
*act on +he release o f  microdata in West burany.  In the 
Census Iaw, ArtIales 17 and 18 specifically prohibit +he reident- 
ification of respondant. from census data: - 

1 Th. charactaristics, irreluding +he block 
mid. (Articla 15, para. 4,  8entence 3 ) '  tr 
c0td.d on the basis of +his law will be used 

- only for .tatistical purpoul.. 

(2) It is prohibited to match characteristics 
purswnt to para. 1, or to combine ouch 
characteristics with data from other statis 
tical nuvoys ,  for establishing a reference 
to individual persons for other than statis- 



tical purposes of this law. 

l la isLu 
Whosoever, contrary to Article 17, para 2, 
brings together characteristics or data after 
the characteristics according to IQticle 17, 
para 1 have been transferred to data media 
intended for further computer processing, 
vill ba liable to a term of imprisonment not 
exceeding one year or to a fine. 

In the United S t a t a s ,  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 ( m y )  conducted by the NoRC through funds provided by the 
&pa-ent of Labor. In addition to the public use file, a 
separate ngeoeode data tape* containing county codes, college 
identifiers, some administrative data, and limited information 
from tbe and Citv Data B o a  are sold to institutions under 
a license agreement. 

The OSU license agreement requimm that: S) 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 tile; 4) the tape recipient may not hold OSU 
liable for claim8 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. Resum8bly, if a breach were to occur, the main 
recourse to OSO is to stop prwiding the guilty user vith these 
kfnds of miemdata. 

The ISR praposal involves the me1 Study  of IncomQ Dynamics 
(PSID) which ISR conducts with funds prwided by the National 
Scianca Foundation and others. Currently, PSID public use files 
show geography to the county level (t&era are no restrictions on .. 
county eize). To meet increasing demands for local area data, 
.prcial research files ara being created which identify records 
by cannus tract and by ZZP cede. ISR plans to release these 
files to researchers vhose institutions co-sign an agreement 
patterned after the Ohio State license agreement. The recipient 
institution would be rsquirad to provide a detailed proposal as 
to how they plan to protect the data vhile it is in their po- 
ssession. If ISR a p e s  that the rsasuru are appropriate, the 
researcher must poat a $1000 security deposit before the files 
would be released. Upon completion of the work, the recipient 



attests that all files or derivatives have be- destroyed and 
signs a statement that no known breaches of confidentiality have 
ocarred. 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. 6 .  Federal Statistical Agencies. The National Center for 

- Health Statistics (NQiS) does, however, require purchasers of 
public uses microdata tapes to sign a statement in which they 
agree to abide by the W C B S  legislation which states that athe 
data may be used only for the purpose for which they ware ob- 
tained, i.e., for statistical purposes. (mgge, 1983) This 
signad statanent is in addition to established disclosure protec- 
tion measures which are sinilar to those employad by the Census 
Bureau. Although not a means to pmvide greater access, the 
statemant dees help to sensitize the user to NQIS' 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 accesa to identifi- 
able records by non-Cenaus Bureau ~mrploy~lns. The Census Burmu 
will look at legislative changes as a means of supplementing or 
replacing our public use and admiaistrative programs. If such 
solutions are deemed appropriate, we vourd need to carefully 
evaluate how our respondents would react to sharing aur respan- 
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 cooptation of our respondents in +he future. 

This year mar- 25 years of producing public use microdata files. 
When ve originally conceived the idea, we thought that rost users 
w o u l d  vant to recaive the h f o ~ t i o n  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 Govcrmm8nt agencies have 



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 
mtchfng files across agencies. These practices, along with the 
eaoe with which the data can be handled and analyzed, may cause 
8urvey respondents concern that the Government may use their 
r-ponsas, that were provided voluntarily, against them in some 
way. Businesses, on the other hand, are concerned that com- 
petitors will take advantage of information they amy glean about 
their financial situation or marketing strategies. These con- 
cams, 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 resararchers 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 fmn 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 arrangesents that satisfy 
our user's statistical requirements. Finally, and perhaps most 
importantly, we =ST errsure our respondents that the data they 
provide the Census Bureau for statistical purposes will 3W2 be 
used to make determinations about them as Individuals. 

I vish to thank Sherry Courtland who provided guidance throughout 
the development of -is paper and particularly with its organiza- 
tion. I am also indebted to Brian Greanbary and Sang Nguyen for 
their thorough rewiew and helpful rscommendationer, especially i n  
the areas of disclosure risk and reduction and public uee alter- 
natives to microdata. 
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Table 1 

I 
OBJECTIVES OF THE ASA/NSF/EENSUS RESEARCH PROGRAEI 

1. To provide academic scholars vith the unique oppo*nity to 

1 - have 'hands onm access to C e n s u s  data. - 
2. To prwide increased opporhurity for accomplished social 

I scientists to work on important problems in a non-acadaic 
enviroment, whore production and ruearch needs are ofton 
different and can conflict. 

( 3.  To s t M a t e  nethudologicll and substantive research in 
academia on the problems of collecting and analyzing data 
that provide the basic information for making decisions that 
can have broad impacts on society. 

4. To increase exposure of Census Bureau social scientists to 

I outside expertise, and hence to broaden their perspectives 
regarding tho ultimate analytic uses of the data they 
produce. 

( 5 .  To bring about an improvemmt of the quality of the data 
collected and disseminated by the Census Bureau. 

) 6 .  To further specific scientific advanocs in methodological 
and substantive areas related to the data collection 

I 
activities of the Census Bureau. 

I 1. To provide an opportunity for graduate training and 
doctoral dissertation research using the problems of 

I governmental data collection agencies. 

8. To develop a resource group of personnel for future 

I 
recruitment of statisticians and social sciantists to help 
fill gwernmental research n d .  

I 
9. To provide a large variety of usable real data. as well as 

computer software prqraats for their analyses, for teaching 
and research at academic institutions. 

I lo. To conduct s d n a r s  and oonfermcu jointly sponsorad by 
a group of agencies and academic inratitutions. 

I 11. To increase the interaction and collaborative resear& and 
education among agencies and betveen agencies and academic 
htitutions. 



Table 1 (Cont.) 

12. To improve the quality of the statistical analysis of Census 
Bureau data. 

13. To suggest important new analyses of misting data that can 
and should be dona. 

14. To generate a positive impact on curriculum developl.nt at 
academic institutions. 

15. To develop a cadre of people experienced in  probl- of data 
methodology and data use who will subatit high-quality 
proposals to NSF to pursu. basic and applied research based 
upon novel idaas and approaches. 



Table 2 

CENSUS BUREAU REGIONAL OFFICES 

Boston, Massachusetts 

New York, New York 

Philadelphia, Pemmylvnia 

Detrof t , Michigan 
Chicago, Zllinois 

Kansas City, Kansas 

Seattle, Washington 

Charlotte, North Carolina 

Atlanta, Georgia 

Dallas, Texas  

Denver, Colorado 

Los  Angeles, California 






