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~ 'OVERSAMPLING IN PANEL SURVEYS

I. INTRODUC’I‘ION

| ‘Survey statlstrcxans use oversampling to reduce variances of key statistics of a target sub- \ :
population. Oversampling accomplishes thxs by mcreasmg the: sample size of the target
_sub-populatron depropomonately _ -

Survey designers use a number of different oversamplmg approaches One approach
requires forming two sampling strata -- one with a higher concentration of the target -
populatron for the oversamplmg, and the other with a lower concentration. The sample
is selected 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, 1973). The
- approach can be generalized to more than two strata. The Survey of Income and Program
* Participation (SIPP) in the post-1990 Census redesign, and the National Health Interview
Survey (NHIS) in the post-1980 Census redesign used this approach to oversample
~ selected population groups. For details see Huggins, et.al. (1991), Mazur (1983) and
Massey et.al (1989). The efficiency of this approach depends on the success in
appropnately classxfymg units into hxgh and low concentratxon strata .

In a second approach survey designers screen the populatxon to 1dermfy the oversample .
group. Screening is done prxor to or at the time of the actual interview for survey data
collection. Prior screening is done using earlier survey data, administrative records or by .
conducting a telephone or personal screening interview. Those identified as having the
target characteristics are retained with certainty and others are retained at a lower rate. -
The U.S. Census Bureau uses this approach for the Current Population Survey March
sample to supplement the Hispanic population (Waite, 1993). The U.S. Department of
Health and Human Services used it to supplement Blacks, Hispanics, the poor and near
poor, the elderly and persons with functional limitations (Cohen et.al, 1987) for the

- National Medical Expendxture Survey (NMES). The success of this approach depends on

the success of screemng in 1dent1fymg the target populatxon ,

In a third approach survey designers first select a sample at a hxghcr rate in hlgher
concentration areas, and then screen to identify target population cases from the sample
selected in the higher concentration areas. Target groups are retained at higher rates than
other groups. This approach combines positive aspects of the above two approaches.
The U.S. Census Bureau used this approach to oversample in the post-1990 Census NHIS.
redesigned sample (See Judkins et. al. 1994). The success of this approach depends on
the success in identifying high concentration areas and screenmg the desrred oversample .
group correctly ‘




In panel surveys, analysts may consrder the followmg two types of analyses
Lk Analysis of the fxrst mtervrew cohort over time,

. Analysns of the oversample group data at dxfferent_time intervals. .

For the ﬁrst type of analysis, oversamphng issues are similar to one-time (cross-seetmnal)
surveys. However, for the second type of analysis, the issue is not only succeeding in
oversampling for the first interview, but also maintaining the oversampling group in
2 subsequent interviews conducted over the life of the panel. In this paper, we will discuss
issues that one should consider before deciding to oversample in a panel survey for the.
‘second type of analysis. We do not present an exhaustive list of the issues but present, '
' ,some general issues for survey designers’ consideration. - -

Sectxon 1L presents special features of panel surveys and their 1mphcatrons for
oversampling. Sections III. and IV. present results related to these issues. Section V.
;,presents a summary and conclusrons ~ : .

- IL SOME SPECIAL FEATURES OF PANEL SURVEYS

In panel surveys, we conduct multiple interviews on selected samplmg units over a penod
- of time. The number of mtemews, time between interviews, and period over which these
interviews are conducted varies by survey due to differing survey objectives. - For
example, data collection for the SIPP occurs every four months, eight times over a 29-
_month period (Jabine, et. al. 1990). For the Panel Survey of Income Dynamics (PSID)
it has occured once every year for over the last 25 years (Duncan and Hill, 1989). For
- NMES it occurs every 3 to'4 months four times over a 15 month period (Cohen o
et.al. 1987) : ,

As the panel ages, some of the charactenstxcs observed on samphng units durmg the first
interview change (sampling units will refer to persons or group of persons for the rest of

the paper). Sometimes these changes occur over a short period of time. Generally,'the ’

_ time between interviews and the length of the panel significantly affect the number of
these changes (transitions). Obviously, more changes will occur if the panel is longer.
On the other hand some charactenstlcs (such as race and sex) remain unchanged

Before contmumg thrs drscussxon, we define the followmg terms that are commonly used
in analyzmg panel surveys data

-

. Transition: When a sample unit changes from one state, say "A", of economic. and
 labor condition to another state say "B", we have a transition from "A" to
"BN




3

“Spell: The transmon from any state "A" to another state "B" ends a spell of state
o "A" and begins a spell of state "B" :

' Spell Length Thc length of time between the start of state "A" and start of‘ staté. "B,

‘ Over a glven period of time, more transitions means more and shorter spells and vice
versa. Transitions have a direct effect on spells. Also, the length of a spell has a direct
effect on the numbcr of transitions.

Analysxs of changes (transitions) from one state of socio-economic conditions to another
state and their causes and effect on other characteristics are of great interest to' analysts
of panel data. These analyses could serve as'a very powerful instrument in explaining
socio-economic processes and helping federal agencrcs in developing and evaluating thcrr .
policies. ; S

‘Transitions over time could have srgmﬁcant adverse effect on meeting oversampling
objectives in panel surveys. They will also have an adverse effect on the reliability of
estimates of the group which was not oversampled. Even if we oversample the desired
group superbly for estimates from the initial part of the panel, the gain of oversampling
may disappear later in the panel due to transitions. Thus, there could be a direct confhct
in oversampling a subgroup and analyzmg transition and spell” data

Due to the factors stated above, oversamphng in panel surveys has very dxfferent issues

compared to one-time surveys. These issues revolve around transitions in target - '

characteristics for umts in the ovcrsample group Oversamplmg in a panel survey will
be effective if: . o : , o

e One can use characteristics of interest for oversampling in screening to

' select the sample and these characteristics have a high degree of stability

- over time. Examples of stable characteristics include sex, race, and social

‘ secunty recxpxcncy (Time refers to the time of interest for the analysxs) g

If variables (characteristics) are not stable, the efficrency of oversamplmg
will decrease over time. Thus, for the direct screening approach to be
_successful in oversampling over time requires long spells (or few
transmons) of the target sub-population relatlve to the period of analysrs :

e One can use aux1hary variables that have very high correlauon with the ;
desired oversampling group to select the sample and the auxiliary variables
and their correlations with the oversamplmg group are stable over time.
Higher correlation means grcater success in oversampling.

If correlation is stable, the initial oversampling’ (which may or may not be
- very successful) will be maintained. If auxiliary variables and correlations
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. are unstahle, the success of initial oversamphng may decrease as thc panel
‘ *j\. : . ' . . . ases. ‘
| "In thcnenmSecnons,wepresentempksofvarmsmmpimgmmg -

amnlmons and data from the 1990 SIPP panel. ‘

I!I. TARGET POPULATION SAMPLE SIZES OVER TIME

In this Secnon, we present simulations shawmg how target populanon sample sizes are
affected by various assumptions about transitions from one stage to another for three -
alternative designs. We did not simulate variances since for the oversampling design they-
will change over time. This is because the proportion of differential (larger) weights will
change among the groups of interest as transmons occur. In general we expect vanances ,
to increase. . .

A survey desxgner needs to determine for hlS/hCl' case what the unportant estlrnates are
and computc variances for them . -

A, Notatlons and Assumpt:ons
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~ Before discussing the snnulanons, we outhnc the deslgns, assumpnons and_
~ notations used. o L

Demgg A self-welghnng (equal probablhty of selccnng a samphng umt) panel
- design with n sample cases . :
" Design B - oversample deslgn w1th two components. Component 1 isa self-‘
weighting sample. Component 2 is obtained from a second sclf-welghnng sample.
- For this component, a set of auxiliary characteristics is used for screening. All
~ cases with auxiliary characteristics are selected in sample In addition, component
. .2 mcludes a small propomon of sample from the remaxmng sample. *

'AThe total sample in components 1 and 2 is n.

- _Qe_s_lgg__(_:_ modified oversample demgn The sample des:gn has two components
‘Component 1 is a self-weighting sample. Component 2 consists of all cases with

- target characteristics from another self-weighting sample The target characteristic

 (for example, poverty status) is used for screening. Additionally, component 2 ’
mcludes a small proportlon from the remaxmng sample

The total sarnple 1n components 1 and 2isn.
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! Asmmmg no attrition, -

T FordengnsAmdB thennmberofcammththctargctchnm:suc ,
. remains the same from one year to the next

For deslgn C, the number of cases thh the target chxracteristic changca '

overumcsmcecascsongm:llymthctatgetgrwpmylouthe_ .

o chuactensnc
Feﬁm_nlae |
= k1‘ .
= @k + OOk + G)X1-Oks’
= @k + G)pcke + BXIpkc’ )
(a)k, + (b)pC (a)kl +d
= @k + P,[(b)pc] + Po[(le-Pc)]
= (a)k1 +pd +pod’
=- '_(a)k1 + ppd + pod ) -1-;»0(;)r d +p° 'd )
= @K+ plp Bt P * e+ By ]
il po{pr (p,d + pod ) + P (pr d+ po'd ) I
where |
"Ry = iroéortxon of sample cases with the target charactcnstxc for desxgn | o
| kB‘ = ,i'groportion of ‘sanyxple casés ‘v?/ith thé target éharactéﬁsfi;: for dcsxgn ”
| Rcl = = proportion of samplc cases thh the‘target charactensnc for des:gn E ' ;7 ,
: o Catthestartofyear1,1-1234 . , Crm
' kl = rate of ta.rgct charactcnstlc for the total populatxon
kg = Vrate of targct characteristic for the group thh ;umhary

charactenstxcs of componcnt 2 for desxgn B.




