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OVERSAIIPLING IN PAI{EL SI,'RVEYS

I. INTRODUCTION

Suwey sAtisticians usc ovcrcampling to reiucc varianccs of k6y statistis of a target sub;
population. Ovcrsampling accomplishes this by inceasing the sample sizs of thc targrt
subpoptrlation disproportionately.

Survcy designers use a number of different oversampling approachcs. *i;:tffi*
requires forming two sampling strata -- onc with a higher conccnEation ol
population for the'ovenampling; and the othcr with a lower concentration. Thc saople
is 

-setected 
at a higher rate in the higher concentration stratum and at a lower rate in the

lower concentration stratum when the total sample size is fixed (Waksberg, L973). T\e
approach can'Ue generalized to more than two strata. Tho Survey of Income and Program
Participation (SIPP) in the post-1990 Census iedesign, and the National Health bterview
Survey (NIIIS) in the post-1980 Census redesign used this approagh to ovcrsamplc
selected population groups. For details sec Huggins, et.al. (1991), Mazur (1983)' and
Massey et.al (1989). The effrciency of this approach depcnds on the success in

"pptojti"t"ly 
ciassifying units.into high and low ooncentation strata.

In a sgcond approach, survey designers scrcen the population to identify the oversamgc
group. Scree.ning is done prior to or at the time of the actual interview for survey data
coUeltion. Prioricreening is donc using earlier survey data administrative reqrdg or !V
cuduc,ting a.telepbone or personal scrcening:intcrvies'. Those identified'as having the
targpt characteristics are retained with ccrtain$ and others are retained at a lower raq.
The U.S. Census Bureau uses this approach for the Cur,rent Population Survey March
samplo to supplement the Hispanic population (Waite, 1993), The U.S. Department of
Hcalth and Human Services uscd it to supplemcnt Blackg, Hispanics, the poor and ncar
por, thc elderly and persons with fimctional limitations (Cohen et.al, t9{l) for the
National Medical Expenditure Survcy (N[{ES). The succcss of this approach dcpcnds on
ths sueess of $creening in identifying the target population.

In.a third approach, survey designers first select a sample at a higher rate in higber
mnccnbation.areas, and &en screen to identify target population cases from the sample
selccted in the higber concentration areas. Target groups are retained at higher rates than
other groups. T{it 

"pproach 
combines positive aspccts of the above two appro$:f.

fhc U.S. Gttsus Bureau used this approach to oversample in the post-1990 Census NHIS
redesigned sample. (See Judkins et. al. 1994). The success of this approach depcnds on
thc success in iddntifying high concentration areas and screcning thc desired oversample
group conectly.



In panol Buwcys, analysts may coasidcr thc following two typco of analyece:

' .' .fnalyrir of thc fircl intcrview cohort over timo,

. Analysis of thc oversanplc group dala at different timc intcrvalo.

For the frrst type of analysis, ovcrsarnpling isnrce ars similar to one-timc (crose.ecctiooat)
survcys: However, for the second typc of analysis, thc issue is not only succecding in
oversampling for thc first interview, but also maintaining thc ovcrsanpling gmup in
srssequcnt interviews.condircted over thc lifc of the parrcl. In this PaPcr, wc will dfucuss
iseucs that one shoutd consider beforo dcciding to ovgtsample in a pancl survey for the
second tlpe of analysis. We do not prcsent an exhaustive list of the issues but prcsent

.some general-issues for survey designers' consideration '

Section II. presents special features of panel surveys and thcir implications for
oversampling. Sectioni III. and IV. preseni rgsultp related to these issues. Scction V.
presents a suTnary and conclusions.

N. SOME SPECIAL FEATURES OF PANEL SURVEYS

In pancl suwcys, wc conduct multrple intervicws on selectedsanpling units ovcr 1p.nod
of time. Thc number of intcrviews, timc betwcsn intclicws, and pcriod over which tbcse
interviews are conducted variss by survey duc to differing survey objectives. . For
example, data collection for tbe SIPP occurs every four months, eigbt tipes ovcr 12t97
month pcrigd (Jabine, et. al. 1990). For the Panet Sqrvey of Incomc Dynamics (PSID)
it has occured once every year for over the last 25 years @uncan and Hill,-1989). For
NMES it occurs every 3 to 4 months, foru tines ovcr a 15 month period (Colen
et.al. 1987)

As the panel ages' sorne of the characrcristics observed on semPling units during ths firsl
intcrviC* change (sarmpting units will refer to pcrsons or grcup of pcrsons for thE rcst of
the paper). Sometimcs these changei occui ovcr a short pcriod of time. Gencrally, the
timJ bltrreen interviews and the length of the pancl significantly affect the number of
thcse changcs (fiansitions). Obviously, more'changes witl qccut if the panel is longer.
On the other hand, some characteristics (such ui rac€ and sex) remain unchanged

Before continuing'this discussion, we dcfine the following terms that are commonly uscd
in analyzing panel suweys' data.

Transition: When a samplc unit changes from onc state, sY "An, of economic and
labor condition to another statc, say nBo, v/e have a hansition from "An to
nBn.
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Spclt Thc Eansition from any state nAn to another statc trBn cnds a spcll of sarc
uAn and bogins a spcll of state "Bn.

SpeU I*ng$: The lcngth of'timc betwocn the start'of stab nA" ard stert of stttQ. iBr.

Ovcr a gpvcn period of timc, more transitions means morc and shorter sPells and vicc
vcrE8. tt nsitioos havc a dircct effcct on spclls. Also, thc lcngth of a spell hap a dircct
effcct on ftc numbcr of transitions.

Analysis of changes (transitions) from one state of socio-economic conditions !o anothcr
state and their cause$ and effect on other characteristics are of great intercst to analysts
of panel data. These analyses could serve as a very po"t:rful instnrmcnt in explaining
socio-economic processcs and helping federal agencics in developing and evaluating thcir
policies.

Transitions over time could have significant adverse effect on mceting oversampling
objectives in panel surveys. They will also have an adverse effect on thc reliability of
estimates of the $oup yhich was not civersampled. Evcn if we oversample the desired
group superbly for estimates from the initial part Of the panel, the gain of .wcrsampling
may disappear later in the panel due to transitions. Thus, there could be a direct conflict
in oversa;npling a subgroup and analyzing transition and spell data.

Duc to the factors stated abwe, oversampling in panel surveys has very differcnt issues
compared to one-time' surveys. . These issues revolve around transitions in target
characteristics for units in the oversample group. Oversampling in a panel suney will
be effectivc if: 

,
. ' One can use characteristics of interest for oversampling in sctecning to

select the sample and these characteristics have a higlr degree of stability
ovei time. Examples of stable characteristics include sex, racc, and social
security recipicnry. (Iime refers to the time of interest for the analysis.)

If varirables (characteristics) are not stable, the efficiency of oversampling
will decrease over tirne. Thus, for the direct screening approach to bc
successful in oversampling over time requires long spclls (or few
fansitions) of the target sub-population relative to the period of analysis.

'. 
Onc can use auxiliary variabtes that have very high correlation with the
desired oversampling group to select the sample and the auxiliary variables

' and their. conelitions with the oversampling group are stable over time.
' Higher correlation means gleater success in oversampling.

, If conelation is stable, the initial oversampling (which may or may not be
very succ€ssful) will be maintained. If auxiliary variables and correlations
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are unstablc" thc au6ccss of initial ovcrmrapliag mriy docreasc rr thc Ptsol
8gcs.

ta thG ncxt tffro Scctim+ w? prcsrt cxrmpbr of vrrims svffimdlng titEsim usiag
dmulstus and &a from thJ 19m SIPP pancl. ' :

IIL TARGET POPUI-AIXON SAT,TPIE SIZES OVER TIME

In this Scction, we prcsont simulations showing how target population sample siics arc'
affsctcd by various-aseumirtions about trensitions frm onc stsgc to anothcr for thrcc
altsrnative designs. Wc did not simulat€ varianccs sincc fot thc ovcrsampling dcsip th91
will cbange orJt ti-r. This is becsusc the proportion of di&rentialQargcr) w"i$hts will
e-,hange a*ong thc gtoups of intcrsst as transitiops occur. In gencral, wc e4pect vari{cgs
to increesc

A survey designer needs to determine for his,fter cass what the important estimatcs are
and compute variances for them

A. Notstions and Assumptions

Bcfore discussing the simulations, we outline thc designs, asslmptions an!
notations used.

Dcsigrr A - sclf-weighting (equal probability of selecting a sampling unit) pancl
, dcsign with n sample quics

Dcsim B - oversample design with two componcnts. Componcnt 1 is a seH'
fiighting sample. Conponent 2 is obaiucd from a sceond self-wcighting sanple.
For-this iomponent, a set of auxiliary characteristics is uspd for scrcening. All
ceses with auxiliary characteristics are sclectcd in sample. In sdditiotl" comPoncnt

. 2 includel a small proportion of samplc frorn thc remaining sanplc.

The toal samplc'in comtr'oncnts 1 and 2 is n. : -'

Dei{qd C - modified oversarnple design; The samplc design has ttro componQnts.
qotoponrnt 1 is a self-weighting sampte. C.omponent 2 consists of all cascs with
targel characteristics from another self-weigbting sample; The target gharactctistic
(for example, poverty status) is used for screcning. Additionally, component 2
includes a small proportion from the remaining sample.

Thc total sample in components 1 and 2 is n.



Arnuaing no attrition

- Fs dcrigrc A rnd B, the numbcr of cas wi& ilrc tsrgst ctnnctsietic
. rclasinr the srorc from onc yes to thc mrt.

- Fc design C, the number of casog wi& tht t&rgqt chirastcristic chrngrc
ovcr timc sin€c casor originrtly in thc'targct glwp mry lcc tha

,' ' i. chrracteristic.
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