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INCOME AI{D POVERTY TIME SERIES DATA
rROM TIIE STJRIy T OF INCOME A}.ID PROGRAT{ PARTICIPATION

Vicki J.,Ifuggins and Franklin lVinten, U.S. Burcau of tbe Ccnsusr
Vfu*i J. Huggios, US. Bureau of the C.cnsrs, WashinEon,DC2OZ33

L ttrISoDUCnON
.T" Survey of Inone lDd pnogram

Participation (SIPP) ir r comple,x longitudinal
$twy conductod by tbc Oensrs Bureau to
providc infornatftn for U.$ policy matcrs and
radenb rtscarc,hcrs oa topics such as poverty,
lorTgn"t progran participation aod eligibility,
bc.ltb ianrnne covcerge rnd bcone
dbtributioas" BcghriDg in 1996, thc SIpp wilt
go ioto th field witb a redcsigncd sample based
on 1990 Decemial C.cnsrs iaformation, witb
otc,lsanpling for Oe low iooomc population and
with omputer asistcd pcrrcnal intervierring
(CAPI). Iongitudinal samples will cover 4 yean
and hara an abutting design rather than tbe
cun€Dt 2?/3 year oerlap design.

Tbe ctrrent SIPP ocdap dcsign rcduccs
tbe effecrs of panel biases for cross-scctional
estimatbn- Hovever, tbe current longitudinal
ramplcs rre not large caough to Deasure
important pbenomena such as long-term spelts
of porcrty. During redcsign planniog the
Ceasrs Bureau determined tbat longitudinal
goals are tbc moct critical for the SIPP program.
As a rcsult, a non-orrerlappiog desigt of larger,
bnger psDcls was approrred for SIPP rcdesigned
ramples.

Ano'ag the moet inportant measurcs &om
ttc rurvey rre income rod poverty rtaGtics
which can bc tabulatcd as r rnnual time rcries"
Remtly, fbe Ccnsus Burctu obccnrcd rcme
inpcteot pbcnoocna in curcnt porerty aod
bw bomc data rcrics from the SIPP that is
cause for ooocer!. Speci6calty, thcre is a
coasbtent &op h po,"rty rod rcme incomc
cstimates lcross pancls &,om thc Erst to rccood
btcrvierv rbat ir lrrger tbao cxpoctcd Also,
thcre b r consistcnt pattcro of deqcase in
ponccty ovcr tbc lifc of a paocl - rpprorinarcly

8 interviana covering 32 refcrence mooths
currently. Tbese phcuonena iD asd of
tbcmschcs are troubling, but it becomes wen
more troubling when tbe timc scrics caries over
&om tbe end of onc 4par panel sample to the
bcginning of another 4-year panel sample. With
tbc ob'sencd dcclinc in pwerty estimates over
tbe life of a panel aad the bighcr leral reporting
rt tbc 6rst interview of a nerv panel, tbc jump in
tbe time series rcsulting from switching to a new
panel could be substantial.

This paper will present (1) what we can
curreDtly provide for time series data from the
SIPP, (2) research in progress to ideDtiry the
lcvels of measurement error, attrition, and time-
in-sample bias that initially appear to be the root
causes of the poverty and income time series
pbenomena and (3) concluions about producing
official income and poverty times series
estimates from the redesigned SIPP.
II. WTIAT DOES CURNEhIT SIPP TIME
SERIES DATA IOOK LIKE?

A recent SIPP report by Paul Ryscavage at
tbe U.S. C,cnsus Bureau on the economic Health
of American Houebolds provides valuable
information about tbe reliability of time series.

. Figurc A provides a startling picture. Quarterly
estimatcs of tbe number of households with lop
Eontbly income (below the porcrty threshold)
follow vfutually tbe rame pattcrn for all SIPP
pancls. Estimatcs drop rignificautly from
Quartcr I to Querter 2 (wave I intcrview to
wave 12 iaterviev",'!n all panels, erien tbe 1990
and 1991 panels which were Eelded during the
rccession. Scparate panel estilratcs for tbc same
tine pcriod differed significantlyonc-third of tbe
tine. Tlis implies a differencc effect ouaide of

I thb papcr reporB tbc general rcsults of rcscarch undertakeu by @nsrs Bureau staff. The
vie*: cxpressed arc attributable to tbe authon and do Dot neccssarily re0ect those of tbe U.S.
Ccnsrrs Brucau-



DorEal sanpliog vrriaocc aod euggest a paoel
bias problem-

ID rscarcb ooduacd bY McOormick'
f4lowsti lod Cbalrabarty oD tbe SIPP (1994,
lW2, lW respectively), trcry ferr cstimates were
buDd to be dectcd by tine io rample bias
rnd/or rttrition- Unfortuoatcly' Poverty
cstimatcs rEre tDoog tbe fenr Gsaeincd in
McOormir*, tbat rppcarcd to be adrcnely
dcctcd. [McOorniclr did rct attcnpt to
&p.ratc .ttri6oo bb hoo otbcr tinc iD rample
&sc$l

Figurc B prcrcotr mbiaed pancl quartcrly
cstioatcs of porcrty borcbolds for tbe raloc
tinc perbd lod sbows thrt thc gnrtcr I to
quartcr2(Ql to Q2) ctrca b danPco,edbut rct
Gorrcct€d with tbe current SIPP overlap desigu

Pilcl bias doesnt appcar to bc as rcrious
for cstimates of real median income. Tbere b a
Pattem of increase iD Ql to Q2 estimates in all
but tbe 1989 panel altbough tbey are not
siguificantly differcnt. Figure C provides the
combined panel cstimatcs for median rnonthly
incomg ghich abo re0ccts the Ql to Q2
pbenomcn4 but lools Eore reiasonable than
porrcfiy as a timc cerics.

Tbc ebovc discussion fer$ed on cross-
rctional gartcrly cstimatcs. There is also
evidcace of similar pbeoomena in longitudinal
cstinates- Calendar ycar Poverty rates are
provided gnphicalty in figure D. The estinatcs
of tbc number of poor rnd poterty ntcs ele
latistically different bcturccn tbc 1985 and 1986
panels fq thc 1985 caleodar yEar. Tbc sccond
calendar ycar cstimatc for oumbcr of poor is
rhrap lo*cr tbED tbc first calcndar ysar
cstimatc ftoD tbc saoc panel, tbe 190 panel as
thc oaty *eption" Only tbe crlcodar year
porc4y nts from tbc 1S6 paacl (CY 1986 and
CY 19S7) rre 3tatistically dificrent &om each
otber tbough

Wc fomd rimilar rcaulugbcorc c*amiocd
po/erty cstimatcr by nrbgroup c,baracrcristics
Table I providcs 6rst quarar Povcrty cstimatcs
br l91froD tbe 1990 lnd 1991 crcs.sccimel
6l€s.

Snaller cstimatcs tc mbtcntly obccncd
6on thc 1990 pancl datr, la, tbc paoel witb

lrcatq DonrcsPoDse by Ql 191. Tbe most
pta* rcs-ult it tbst tbe cstioates for Blacls do

Dot follow the trend of all the otber estimates.
We would like to see if tbis samc rcsult is found
ufieo comparing otbcr panels for tbe same time
pcrids.

One major ooncern with tbe SIPP redesign
oonsistiog of nonoverlaPPiDg mnsecutive 4'year

' panets is tne possible break in time scries from
6ae panel to tbe nert. We simulated what such
brcairs migbt look like for both median income
aod tbe olmber of low income boweholds' We
forecastcd tbe time rcries from tbc 19164 panel
for two yea6 to the beginning of tbe !988 g-qel.
Tbe break for median incomc &om Q4, 1987 to
Ql 1988 is aot rtatlrtically different We also

Fbltad the time scrics u,sing actual combined
paoet data. Botb approacbes _ provide a
ieasonable time series pictrue for median
income. .

Time rcries simulations for low income
houeholds seriorsly concern us. Simply
ertending the 1984 panel data from 2 to 4 yean
using a simple model rcsult in a very large time
series break at tbe beginning of the 1988 panel.
Eveo rsing true corbbined panel data to extend
tbe time series leads to a statistically and
aaalyticatty seriors time series break - figure E.
Similar results were observed wben we repeated
the simulations rsing the 1985 and 1985 panels.

More complicatcd forccasting models can be
dcvised to predict the break, but the bottom line
is that eveu the real SIPP data from overlap
samplcs rcsult in a seriors break There is no
reason to cxpect this to improve with 4-year
nonoverlapping panels.
III. RESULTS OF RESEARCH TO

IDENTIFY THE ERROR
COMPOI\EI{TS
lVe set out in this rcsearch.to investigate

rod eliminrte the causcs for tbe Wave lfiNave2
pbenomena which produccs rubstantial
differcnccs in estimatcs bctwcco wa\tcs I and 2
tbat rrc not obscrvcd in wavcs of otbcr panels
ooveriag the lamc rcfercncc Period and,
detcrnine shat effects DouesPonse has on
bmc and porrctty estimates over the life of a
paocl. We hypotbesized tbat tbe root causes
night includc DonresPoDse/attrition bias,
reasonal effccts, and teporting error such as
telescoping or timc-in-sample bias.



Borc gcocn0y, reducc DoDrcsPonse bias ia SIPP
cstimatcs

L t{otcsPonse SurlcYs
Invcrtigatc tbc cooduct of a nonrcsPonse

nrrwy b ofr€ct ioformation on nonrcsPoodcnts
to usc nr rcigltbg Tbe rurvcY oould bc
cooductod loutincly sith routinc noninrcwicw
adjrstmcoc bascd on tbc runcy dat4 or the
run,E!' oild be r me-tine or brctuitrcnt
opcritlo o dcrrclop ud updatc prrametcr:r for
oi" io adiraing Eicro c Erno dau routiocly.
Tbc ruYcy sbould bqs oD olhctiog
infqmatbo oo inome to iuprcrrc incomc md
psvcrty cdbatct

2. DmP We'e I lhte
Cossidcr droPPing tbe collectcd wave 1 data

and carrying e previors pand orcr oD€ DolG
warrc to 

-tridge 
thc gap aad contiaue the data

reries. For cramplc, in 2m0, we would collect
rnrrc I data but trse a 13th ware from tbe 196
pancl to conPutc timc scrics statistics. Tbe acxt
i"pon *oulO comc from wave 2 of the 2000
panel fhir *ould probably be a reasonable
ipproach for say median income statistics, but a
illibwaeof lntcdaring b probablyDot s good
bridge fc porrcrty statistics.

3. AtJernative Designs/Supplementaqt
Panels

Inwstigrte usc of ! rmaller bridge
(wcrlap'ping) paoel that b fielded around tbe
ina ot-cio prt"t and thc bcginaing of another
panet to hd! snmth the data scrics. Data from
ihc panel coutO Ue used to comPutc conbined
panit cstinetcs. Tbis data could also bc tscd
h,rr ntrtlo Arcdigatbn ioto ettrition rod time
ia nnplc cdccts

WLqm 6cHsoall, orcrlap pancls, similar
b tbc curcot Cigp. Tbc data oould bc usad
for nodefing FrPoccs b bclp rcducc attritioo
cffccts vcrsrs tmpty oonbining tbc data witb thc
prinary rcdcsigned Panel' 

Tio" dtcmatirc dc$igp optioos could belp
ritb tbe Eli$itity of ncdirn incooc tioc scrics
rtatbticq hil 

-dtpty 
rddbg -. .t-t"f

component bo ttc pocrty ttatistis will
prcfuly ut srPct rbc PSlcos rG\P tccu,
irntcs iUc otcrtap pocb arc btroduccd morc
freqwa0y tbaa oncc r 'tcar-- 

4 Recontact NonrtsPondents

Duriog tbe last interview that ovcrlaps with
tbe start Jf a oc* paoel, rctum to all Panel
ooorcspondeots aod 

-co[ect 
isformation for the

bridge iine period- Ir 196, tbis will be the end
oftbe 1993paael.

5. Inprovtng Nonresponse Follornrp
Continue to im'estigate proccdures to

improvc.nonrcsPoDse followup sycb I use of

io,lot"it or ldottet questioDDsircs for hard-
oorc nonrcsponOcaa. Tailoring qucstionnaires'

ita 
"aaiog 

iucstions tbat migbt help adjnst-for

ioo*poi". For crampl", if- a rcspondent

"t-ru& 
infornatioo tbat Le nigbt morre in tbe

i.rr I mootbs bccarsc of a better payiog job'

Gt u,oulO bc ueful iaformation in weigbting if

he c/erc to become a DoDrespoodent'
6. ImPutatlon
Continui imprwing imputation methods for

itcm and Pcrson nonresponse, makiog more use

of tttty-ou.r methods to improtrc cross-sectional
cstinaies and imputing for more tban I wave of

rftiog datawben they're bounded by completed
ioi"r"ii*rs. Atso, inrrestigate imputatioa for

rittiog intervicnr that are 8t the end of a

ionrittiOinal period, say the cnd of a calendar
*.i ot the panel. All of tbcse procedurcs make
Ge of the fact that w€ bave a substantial
*uot of data collccted for pcople and even if

tU"y aoo't respond in all waves, making use of

tbeir data sUoUa be better tban weighting others
up for tbem.
v. CoNCLUSIONS

Cao na provide reliable iocome and poverty

timc scries data from the redcsigned SIPP? Not
*iOout some major improcmcns' Tbc C'cnsu
il;; is tlHng a baid look at this issue' A

nonresPolse tcaB was lct uP tg. detrclop a

pt gl"'of ooorcspoosc to help -dircct future

aonresponsc ttsearc,h, and many SIPP staff are

**iOitiogsomc of tbe altcrnathrps prcsented in

tbe prcviots rcctiou-lVc 
rccoomend that somc of tbe qucstiors

about SIPP mcasurpnent crror be researcbed
tl*ugU coguitive lab tcchniqucs, rcinteryiews
-OtJ*tA Ebecks. Measurement error cxisa in

tf" Spp aod may bc siguifrcant for many

Gstimatcs but nooiesPoDsc bias appean to be a

t*U more scriou cnor for Poverty cstimates'



Tbrs far, tpsults point to Donrcsponsc as
tbc prinary cmse for thc troubling phenomcua
ure obcrve.

HIGIILIGHTS
o Iherc does not appear to be any

significant crternal telescogioq in unarre 1. For
cramplg ue omparcd W4 of tbe 1990 panel o
nnrrrc 1 of tbc 191 paoel to rcc if tbcre u/as E
Ugbcr brpl of rcporting by rcfercncc Donth i!
Wl. Tb patrcn of montbly mcdiaa income
cstimatcr ?ithin wnrc I werc uery rimilar to tbe
pattqrs for wurc 4 foq tbc rame tine pcriod but
different panel With c*tcrnal telcscoping, ua
sould crpcct to &e nuch higbcr rcporring at
warrc l in thc firrt month aod a larger difference
bcturccn noatbs tban urc obccnrcd in this data.
Also, a record cbcct study conductcd iD 1984 did
Dot suggct cncrnal telescoping to be a problem
in SIPP data More reccnt record check data
should bc crylored to scc if thb Ending is
consistenL

cause the decline in porartvure observe between
01 and 02 cstimates.

We compared a dbtribution of Ql to Q2
cstinats of lop incomc HIIs for tbc samc time
period but difrcrent panels. The distributional
patterns sre rcry similar.

o There definiteh apoears to be a
seasonatiw were
generally bigbcr tbao that of tbe other quartcrs
of tbe 5rcar, rcgardless of tbe wave/panel
observcd Wc arc b tbc proccss of sorting out
Oe scasonality effccts and plan to reproducc the
time rcricr simulatioas pr€sented earlier without
tbe rcasonal cficctr.

o There ir rubctantial eryidencc that
nonresponsc has an effect on the cstimate of
uumber of lor incomc bonseholds. The majority
of Ql cstimatcs for tbc saroc time pcriod but
dificrent panels are rigni6cao0y diffcrcot. Also,
past nreigbting research fouod tbat ure do not
frrlly mnpcnsa,tc for the number of lqtr monthly
income bouscholds in crus-scctional utcigbting.
This undcrcstimation rccuoulatcs orrcr time as
DoDr€spoorc rccumulatcr.

[Nonrcsponse is approximately ?7o at the
6nt intervicw and inqeases to aPProximatel],
237o bv tbc 8th intewiew. These rates havc

increased in later Panels. NonresPonse as of
wave 8 in the 1992 Pancl was 247o. At one
time. our best quess was that by wave 12 in
redsigncd panels. qonresPorue would be around
57o. If we do not make improvements to
cunent field Procedures in redesigned samPles.
nonresponse could bc betrveen 307a and 357o.
becaue we do not know how PeoPIe will react
to 4 ysars of survev burden comPared to 2 2B.l

To furtbcr investigate possible nouesPonse
cffects, ure cxamined incomc-to-pocrty ratios to
lsscss transition patterns in aod out of Poverty
betwecn quarter I and quarter 2 cstimates for
attriton and those wbo stay in tbe sample.

Attriton are people wbo .:arre bywave 4 of
tbe 190 panel. Tbey are found in the 2nd
column of table 2 Stayen are those Persons

. wbo responded in waves 1-4. We found that the
distribution of transitions is statistically different
for all groups, except for households at or below
75Vo of. the poverty threshold in Ql. We
conclude that

- SIPP keeps those in Q2 that are chronic
pov€rty iD Ql.

- By Q2,we lose below borderline Poverty
when they move completely out of poverty.

- By Q2, we lose above borderline Poverty
wben tbey move into poverty.

- By Q2, we lose tbose above povertywhen
they move into poverty.

The 1991 Ql poverty rate of only the
attritors is l5.7Vo compared to the complete
sample poverty cstinate of. ll.SVo. Distributions
of nonrcspondents after leaving the suney coul$
vary etrieD more tban wbat is observed bere
which could result in an cven larger DoDrcsPonse
bias.

We cannot ignore thesc findings - cspecially
rincc SIPP is being coosidercd as an official
reporter of aational level income and poverty
rtatistics. Both crocs-scctional and longitudinal
cstimates are affcctcd" Nonresponse bias
appears to be the primary cause.

Ctrrrent Esasures to reduce nonresponse in
tbe 6eld or minor weighting adjwtments for
DoDresponsc bias we bave introduced for
redesigp, are unlikely to adequately correct for
tbe problcos wc have observcd for poverty time
series data. Below arc sone approaches we can
coosider to imprwe time scrics estimates and
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Wc rccoumend tbat rauple toss bc
nonitorcd CIOSELY by type of-nonrcsponse
aod charactcrbtics during tbe initial pbase-in of
O: 1996- 1999l It il possibte 

-througb 
a

rcdcsigned SIPP qucstionnaire that the prodle of
loarespoosc wc see in redesign may be different
tban tbc curreot proEte 

- 
of oonrcsponse.
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