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I. INTROOUCTION 
In 1975 the Secretary of the Department of 

Health, Education and Welfare (The Department of 
Health and Human Services (HHS) predecessor 
agency) authorized a program, the Income Survey 
Development Program (ISDP), to resolve technical 
and operational issues for a major new survey 
--the Survey of Income and Program Participation 
(SIPP). Much of the work of the ISDP centered 
around four experimental f ie ld  tests that were 
conducted in collaboration with the Bureau of the 
Census to examine different concepts, procedures, 
questionnaires, recall periods, etc. Two of the 
tests were restricted to a small number of 
geographic sites; the other two were nationwide. 
Of the two nationwide tests, the more important 
data collection was called the 1979 Research 
Panel. This panel consisted :of nationally 
representative samples which provided a vehicle 
for f eas ib i l i t y  tests and controlled experiments 
of alternative design features. Information 
concerning the ISDP may be found in Ycas and 
Lininger (1981), David (1983), and the survey 
documentation now available through the National 
Technical Information Service (1983). 

The 1979 Research Panel was a multiple frame 
sample consisting of a general population (area) 
sample of 9300 i n i t i a l l y  designated addresses 
drawn from the 1976 Survey of Income and Education 
(SIE) and some Census Bureau's current survey 
reserve measures and new construction update, and 
two l i s t  frame samples of (a) eligible applicants 
for the Basic Educational Opportunity Grant (BEOG) 
Program and (b) blind and dlsabled Supplemental 
Security Income (SSl) recipients. 

The 1979 Research Panel was a longitudinal 
survey consisting of six waves of interviewing. 
The sample was divided into three interviewing 
panels. The f i rs t  panel was f i r s t  interviewed in 
February 1979; the second panel was f i r s t  inter- 
viewed in March; and the third panel was f i rs t  
interviewed in Apri l .  Each sample unit was 
subsequently interviewed every three months. A 
sample of addresses was chosen and persons living 
in the sample units (addresses) during the f i r s t  
wave of interviews were defined as original sample 
persons. For interviews subsequent to the f i rs t ,  
the sample of addresses became a sample of per- 
sons; accordingly, original sample people were 
followed to their new addresses in subsequent 
interviews (with reasonable geographic constraints 
-- within 50 miles of any ISDP Primary Sampling 
Unit). Personal interviews were conducted in Wave 
1 with all adults (persons sixteen years old and 
over) at the sampled address. These become the 
original sample persons. During Waves 2-6 all 
persons currently residing with an original sample 
person were interviewed. This means, for exan~)le, 
that i f  an original sample person nx)ved to a new 
address with four other adults, then question- 
naires were administered to everyone at the 
original sample person's new address. I f  any 
original sample person remained at the f i r s t  wave 
address, anyone who moved into that address with 

the orlglnal sample person was also interviewed. 
Thus, interviews were conducted with all adults at 
an address as long as at least one of the adults 
present was an original sample person. Because of 
the ISDP rules, persons can be lost from sample 
because they move beyond the survey's boundaries; 
in addition, people were added to the sample 
because they became part of the housing unit in 
which the original sample person resides. 

Obviously, the universe changes continuously 
through the l i f e  of the survey. A great deal of 
interest exists, however, in developing cross- 
sectional estimates at the time of each interview 
wave. In the absence of drawing a new sample at 
each interview, any cross-sectional estimates 
developed for Waves 2-6 are subject to a popula- 
tion coverage bias. This paper will focus only on 
the covered population and present some unbiased 
base weights for cross-sectional estimators for 
the non-institutionalized U.S. population repre- 
sented by the longitudinal sample (the population 
coverage bias wi l l  remain, however, since units 
containing no persons who were in the universe at 
the time of Wave 1 cannot conm into sample). Since 
the methodology for treating both area sample and 
l i s t  frame samples was needed for ISDP 1979 
Research Panel, both will be described below. The 
estimation methods described here are directly 
applicable to the Survey of Income and Program 
Participation (SIPP), an overall description of 
which is found in Nelson, McMillen, and Kasprzyk 
(1984) and Herriot and Kasprzyk (1984). 
I I .  THE POPULATION FOR CROSS-SECTIONAL ESTIMATES 
We begin by defining the general population for 
which estimates are required. All households 
existing during the f i r s t  wave of interviews 
(February through April 1979) are considered the 
i n i t i a l  population. Based on the rules adopted 
for the following individuals who nmve, we have 
essentially a longitudinal san~le of persons as 
well as households for the i n i t i a l  population. 
Since no new sample was drawn at any subsequent 
interview, the sample does not conKoletely repre- 
sent the non-institutionalized U.S. population 
after f i r s t  quarter of interview. There were 
persons in the following categories at the in i t ia l  
interview time but becanm part of the non-institu- 
tional population at a subsequent wave of inter- 
viewing: I) U.S. citizens l iv ing abroad, 2) 
citizens of other countries who subsequently move 
to the U.S., 3) persons in institutions or armed 
forces barracks. These persons will be called the 
group R subpopulation which did not have chance to 
be selected as original sample persons. At a 
subsequent wave of interviews, the longitudinal 
sample did not include any household in which all 
current n~mbers were in the group R subpopulation. 
However, persons in the group R subpopulation who 
later Joined households that included original 
persons e l ig ib le for sampling in the f i r s t  wave 
were added to the cross-sectional universe, these 
persons along with newborns wi l l  be c~lled 
"additions" in subsequent waves. In general, 
"additions" are defined as persons moving into 
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el ig ib le  households after the f i r s t  wave who were 
not eligible for sampling in the f i r s t  wave. 
I I l .  GENERAL CONCEPT OF CROSS-SECTIONAL ESTIMATION 

Due to the procedures adopted for following 
movers in the 1979 Research Panel, at subsequent 
interviews a household could consist of members 
from more than one household in the universe at 
the time of the f i r s t  wave. The inclusion 
probabil i ty of such a household would depend on 
the inclusion probabi l i t ies of the households 
which the members of the current household were 
part of at the time of the f i r s t  interview. The 
inverse of the inclusion probability is usually 
used as the weight of a sample household in 
estimation. However, because of the sample design 
of the 1979 Research Panel, the inclusion proba- 
b i l i t y  of a household is a function of its primary 
sampling unlt, type of sampling frames and the 
1975 income of the household which occupied the 
housing unit during the SIE interview. Only the 
inclusion probabi l i ty of an original sample 
household was feasible to calculate. The inclusion 
probabil i ty of an original nonsample household is 
almost impossible to evaluate, but such households 
can come into sample on later waves. Therefore, 
sow alternative weighting procedures needed to be 
explored. 

The idea to be presented in this discussion is 
very simple. We wi l l  associate observations at 
any given point in tin~ with the known inclusion 
probabil i t ies of the original sample households. 
We wi l l  sp l i t  up observations belonging to a 
household when current household n~bers come from 
more than one original household. A portion of 
the observation is then associated with each 
original household. The following example will 
i l l us t ra te  the idea: Assume that A & B are two 
original households with inclusion probabilities 
~A and ~B respectively. At the f i r s t  wave of 
interviews, household A consists of five n~bers, 
a,b,c,d, and e, and the household B consists of 
three members, f,g, and h. During the second wave 
of interviews we find that d,e, and f are living 
together and form a new household, called house- 
hold C, while a,b, and c are s t i l l  in household A 
and g and h are s t i l l  in household B. 

Household A Household B 

to 

~A "B 

XA XC XB 

Two alternatives are proposed, both involving the 
division of household C into two parts; one part 
is associated with household A and the other with 
household B. 
a) Mult ipl icity Approach: 

Based on the number of ways (called 
mul t ip l ic i ty )  that the new household C can be 
included in the sample, the observation 

(additive, such as counts, income or values) 
of household C (called XC) is divided by the 
number of original households involved (two in 
this case) and each portion is added to the 
corresponding observation of household A 
(called XA) and household B (called XB). 
Therefore, i f  both households A and B are 
original sample households, the cross- 
sectional estimate, R, for the total at the 
second wave based on these three households 
can be expressed as: 

1 (XA+I  I 1 
" ~A ~ Xc) + ~B (XB + ~ XC) 

1__ XA + 1 1 1 . 

Hence, the weight for the new household c is 
1 + 1 . I f  only household A is an original 
2~A 2~ B 
sample household, then the weight for the new 
household is I ; i f  only household B is an 

2~A 
origlnal sample household then the weight for 
the new household is I___. 

2~ B 
b) Fair Share Approach 

This approach assumes that al l  household 
n~bers contribute equally to their household. 
Thus, the observation of household C is 
divided into appropriate portions based on the 
proportion of members of household C which 
come from each original household (2/3 from 
household A and I/3 from household B in this 
example). Therefore, i f  both households A and 
B are original sample households, the cross- 
sectional estimate for the total at the second 
wave based on these three households is 
expressed as 

L ( X A  + 2 1 1 
" "A ] xc) + ~ (xB + ] xc) 

L X A + I  2 1 

Hence, the weight for the new household c is 
2 + 1 . I f  only household A is an original 

sample household, then the weight for the new 
household is 2 ; i f  only household B is an 

3~A 
original sample household then the weight for 
the new household Is I__. 

3~ B 
Since our sample was longitudinal in 

nature, i f  the universe remained constant 
through tin~, original sample persons would be 
a representative sample of the universe at any 
given point in time. Hence, using the 
inclusion probabilities of the original sample 
persons, the above estimators are unbiased 
(proof is given in next section). However, our 
feasible target population (excluding the 
group R subpopulation) changes through time by 
includinq the 'additions' (defined in Section 
I I )  To compensate for this, we will include 
these "addi tions" in the proposed estimators 
below. 
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IV. PROPOSED ESTIMATORS FOR GENERAL POPULATION 
(AREA) FRm~ 

Before the estimators are given, sonm notation 
should be defined. Note that some of the defined 
quantities may not be observed. For the f i r s t  
wave of interview (tinm to), let 

N(~o) 
k=l 

X(to) : Xk(to) the parameter to be estimat- 

ed, where X k ( t  o) is the 
value of the characteristic 
for the k th unit (which may 
be a person or a household) 
and N(t o) is the number of 
units in the universe at time 
to; 

a k : I i f  unit k was in the sample at tin~ t o, k = 
1, . . . ,  N(to) 

= 0 otherwise 
~k = the probability that unit k was selected 

for the sample at the f i r s t  wave of interview 
(tinm to) 

= Pr (ek • 1) = E(ek), k :1, . . . ,  N(to) At a sub- 
sequent wave (tinm t) ,  define for each house- 
hold i" 

S i = the total number of current residents of 
household i at time t 

r i = the number of original eligible households 
from which the current residents come (does 
not include households from which "additions" 
come ) 

and 
Sil S be the number of current 

Sienoldr'i i from each of the res~dein2s in"hous 11 
original households and S ia be the number of 
current residents from the "additions" as defined 
in Section I I .  Write 

r r 
Si = ~i SI j + Si and SI = ~I Si 

j : l  a o j=l J 
Also define N(t) as the total number of units 

in the target population at time t, such as house- 
hold units (include al l  the original households 
plus newly formed households) or other units based 
on a group of persons such as families or 
sub-families (include al l  sample persons inter- 
viewed nonsample persons plus "additions"). And 

N(t) 
let X(t) : ~ X (t)  be the parameter (total) to 

i=1 i 
be estimated for the target population at tin~ t. 
To simpli fy the notation, we wil l  replace N(t), 
X(t) and X i ( t )  by N, X and X i respectively. 

Based on the general concept described in 
Section I l l ,  two cross-sectional estimators are 
proposed for the area frame to estimate the total 
of a characterist ic of the target population at 
time t. 
Estimator L.. ! (Multipl!city Estimator)" 

This estimator is based on the mult ipl ici ty of 
each current household 

N 
)(M = ~ WMi X i 

i=I 

where 

WMi j r i ~j" 

Note that ej and ~j are associated with original 
households but are reindexed within each current 
household i. I t  is easily seen that 

E(~M) = E(I=IZ WMiXi) = E =I J r- i ' j  Xi 

N r E(eJ)xi=~11 ~ i  ~.~ ) = ~I X = X 
~i r i~j ~ ~J=1 ~j i i=I j=l i Xi i 

Therefore xM is an unbiased estimator of X. Note 
also that i f  e.i = 0 i t  is not necessary to know 
hi, so that WM~ can be calculated based on the 

ection probability only for sample units. 
E s.timator I.! (Fair Shar e Estimator): 

This estimator is motivated by the assumption 
that al l  current household members contribute 
equally to the household in which they reside for 
the major household characteristic values, such as 
earnings and welfare benefits. 

N 
XF = ~ WFiXi 

i=1 

where 

~i slj "j 
WFi = S l j  " 

j=1 io 

As in the mu l t i p l i c i t y  estimator ~J~sandu:J~ ~ , are 
associated with original househol are 
reindexed within each current household i. One 
can see that xF is also an unbiased estimator of 
X as follows: 

(N ) 
E(~F) = E i=~i WFiX i 

( r 
-- Z I__ Z~ "J xi 

i=1 Sio j=l 

N 
: }: x i : x  

i=I 

Note that i f  household j was not in sample at 
time t o , i t  is unnecessary to know the number of 
current residents from original household j ,  Sij, 
in x1~ since aj = O. Also note that because 
"additions" are not included in the weight 
calculations, they must be identified and excluded 
from using either estimator. 
Comparison of Estin~tor I and Estimator ! !  
JL Both Estimator I, x M, and Estimator I I ,  xF, 
are feasible to compute. We now compare them with 
respect to both operational convenience and 
re l iab i l i ty .  

In order to compute xM, the nun~)er of original 
households e l ig ib le  for sampling from which the 
current residents come is needed. This information 
is par t icu lar ly  d i f f i c u l t  to obtain at each 
successive wave of the survey. However, to compute 

one only needs to know the number of current 
r~sidents in the household (excluding new addi- 
tions) and the number of residents from each 

672 



original sample household. This information could 
be obtained from the 1979 Research Panel person 
i den t i f i e r  without collecting additional informa- 
tion. 

The equal contribution from the members of a 
household is a natural assumption. I t  reflects 
better the actual share among the household members 
in the absence of knowledge of the actual contri- 
bution from each member. For example, without 
knowledge of each person's age, employment status 
and other needed information, i t  is more logical 
to assume that earnings and welfare benefits are 
equal ly contri'buted by household members than any 
arb i t rary  way of defining household members' 
shares. And as wil l  be seen below, that heuristic- 
a l l y  ~ can be j us t i f i ed  as the approximate 
minimurh variance unbiased estimator under what 
seems to be natural assumptions given a state of 
ignorance about the actual shares of the household 
members. 

Assume that at a subsequent wave time t three 
households are generated from two original house- 
holds of the f i r s t  wave of interview (time to) as 
fol lows: 

I 2 . . . . . . . .  

t o 

~1 ~2 . . . . . . . .  

1 3 2 . . . . .  

Let X~(tn), k : l ,  . . ,  N(t~) be the value of 
the char'~ct~ristic of interest ~=or household k at 
time ~ an~ Xaj C, tJi:mle , ., N be that value for 
house Id t." Using Section I l l  we 
divide up X in two parts, fX 3 and (1-f)X R and 
then associate fX~ with X. and ( l - f )  X R wittI X .̂ 
Without loss of g~neralit~, assume tha~ a sample 
size of 1 was selected at the f i r s t  wave, t , with 
probabi l i ty  7., k=1, . . . ,  N(t ). An unbiased 
estimator of ~otal, X, at time°t can be written 
as 

(~1 a2 fa l  (1-f)(~2 
. . . .  

where a , i : I ,  N(NtoOt)is defined at the beginning of 
this seiction, ice that both ~_ and XF are 
special cases of 9~. The variance of M~ is 

Var (~ )  - 71 1 x 1 + ~ x 3 - x 

+ 72 I X2 + ~2 X3 - X + . . . . . .  

The remaining terms are not expl ic i t ly  given here 
since they are not functions of f. The Var(:K) 
is minimized i f  

f ~ 72 71 / 7" 2 

Since usually not both ~1 and ~2 are known and in 
most of the surveys conducted by the Bureau of the 
Census, the inclusion probabilities, 7 k, are about 
the same for al l  ultimate sampling units (even 
though they are unequal in the 1979 ISDP), one may 
simplify f to f = (X2 + X 3 -X1)/2X 3 

Obviously, a weight defined as a function of 
survey observations is not easy to implement. To 
further simpl i fy f ,  we assume the percentage 
growth of X from t o to t is constant for all units 
involved and define 

a X l ( t  ) - X + o I x31 

a x2(to ) " X2 + x32 

x 3 " x31 + X32 

where X3i is the share of X 3 belonging to house- 
hold members from original household i ,  i=1,2. 

Without knowledge of both X 1(to) and X2(to), one 
might natural ly assume that the two inii~ial 
households are about the same i .e. ,  X1(to) = X 2 
(t o) and reduce f to X31/(X31 + X32). 

Now i f  the contribution to X 3 is proportional 
to the number of persons from each original house- 
hold, then f = S31/S30,.as defined in WFi. This 
result  can be extended to any sample size as well 
as to the case that the new household members are 
from more than two original households. There- 
fore, without knowledge of the actual contribu- 
tion from each household member, Var()~F) is 
smaller than Var()(M) under these assumptions. 
V. PROPOSED ESTIMATORS FOR LIST FRAMES 

Since persons are the l i s t  frame sampling 
units, we can divide al l  persons in the general 
population into three groups based on their  
relationship with the l i s t  frame under considera- 
tion. 

I) Persons who are included in the l i s t  frame 
(called l i s t  frame persons). For the SSI 
l i s t  frame, this group includes al l  the 
(under 65) recipients of the Federal 
Supplemental Security Income in December 
1978; while for the BEOG l i s t  frame, this 
group includes al l  the eligible applicants 
of the Basic Educational Opportunity Grant 
as of September 1978 for school year 
1978-79. 

IT) Persons who are not included in the l i s t  
frame but l ive with a l i s t  frame person(s) 
during the f i r s t  wave of interview (February 
through April 1979). 

I I I ) Persons who are not i ncl uded i n the I i st 
frame nor do they l ive with a l i s t  frame 
person(s) during the f i r s t  wave of inter- 
view. 

Both Group I and IT had some chance to be 
included in the l i s t  frame sample, but Group I l l  
did not. The original ( f i r s t  quarter) households 
which consist of Group I and/or Group IT persons 
w i l l  be called l i s t  frame households. As time 
went on, some members of Group I l l  moved in and 
lived with person(s) belonging to Group I or IT. 
Such members of Group I l l  wil l  be 'additions' for 
the l i s t  frame, since they are not i n i t i a l l y  
e l ig ib le  for sampling in the l i s t  frame. Note 
that the type of persons already described as 
"additions" for the general population (as defined 
in Section IT) w i l l  also be "additions" for the 
l i s t  frame. For the following discussions, we now 
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define two types of "additions" for the l i s t  
frames" the "additions" that come from Group I l l  
w i l l  be called "Group I l l  additions"and the type 
of "additions" as defined for the area frame wil l  
be called "area frame addition." 

I f  a l i s t  of recipients of a government 
assistance program is used as a l i s t  frame then 
Group I I I  is  usually f a i r l y  large. I f  we con- 
struct our estimators the same way as we did for 
the area frame, we w i l l  incl'ude many of Group 
I l l  persons in our estimates at time t of subse- 
quent interviews. Consequently, we wouldn't 
real ly  know what "subpopulation" wewere estimat- 
ing. In our opinion, i t  is not feasible to define 
such a subpopulation at time t.  Without new 
sample drawn each wave from the updated l i s t ,  a 
proper cross-sectional estimate for a l i s t  frame 
subpopulation at time t is not l ikely, especially 
i f  the turnover rate of the l i s t  frame members is 
high. Therefore, we w i l l  res t r i c t  our cross- 
sectional estimates to be based on only the 
original l i s t  frame sample persons (that is, the 
l i s t  frame 1)ersons selected for l i s t  frame sample 
plus al l  the persons who reside with them during 
the f i r s t  quarter of interview) and the "area 
frame additions." In so doing we know that at any 
time t ,  the target population we are estimating 
consists of the original l i s t  frame subpopulation 
(that is Groups I and II)  and the type of "addi- 
tions" as defined in the area frame. Note that 
the original l i s t  frame subpopulation is deter- 
mined by persons who were on the l l s t  at the time 
of sample selection. They may not be on the l i s t  
by the time of in i t ia l  interview. 

In the 1979 ISDP panel, a household may have a 
mult iple chance of being selected for the l i s t  
frame sample i f  more than one member of the l i s t  
frame persons live in that household at the f i r s t  
wave of interview. (Some e f fo r t  was made to 
reduce mult iple chance of selection for those 
households in SSI frame.) Therefore, the concept 
of the base weight for the f i r s t  wave of interview 
is no longer t r i v ia l .  

NL(to) 
Similar to the area frame, we define X(to) = 

X i (to) as the population parameter to be es~T~at- 
ed from a l i s t  frame sample at time t o , where 
Xi(to) is the value of the characteristic for the 

i th unit in the l l s t  frame subpopulation, which 
includes both Group I and I I  defined at the 
beginning of this section. Let 

e i : 1 i f  l i s t  frame person i is in the sample, 
= 0 otherwise (note that e i = 0 for all 

non-list frame persons) 
*i - the probability that l i s t  frame person i 

is selected for the l i s t  frame sample for 
the f i r s t  wave of interview (time to) 

: Pr (~i : 1) : E(e i) 
Boj = the number of l i s t  frame persons (indexed 

by i) in the j th household at time t o . 

Then the base weight at time t o for the j th  
household and its residents is defined as 

: ~oj e l  
Woj i : l  Boj~i 

where ei and ~i are associated wi th l i s t  frame 
persons but are reindexed within household J. 
For time t of a subsequent wave, le t  

Bk = the total number of l i s t  frame 
persons l iv ing in the original 
(time t o) l i s t  frame households 
which the current residents of 
the kth household come from. 

S k = the total number of current 
residents at time t;  Skl,Sk2,..., 
Skr k be the number of current 

residents in the kth household 
who come from each of r k original 
l l s t  frame households; Ska is the 
number of current residents of 
the k th household who are from 
the "area frame additions"; and 
Sk I I I  is the number of current 

residents of the k th household 
who are from the "Group I l l  
additions." Therefore 

r 
: ~k Skj + Sk + S S k J:1 I I I  ka 

= Skc + Ska" 

N L = the total number of units 
such as household or family 
units, in the l i s t  frame 
universe at time t 

The two cross-sectional estimators for the total 
of a characterist ic of the l i s t  frame target 
population at time t are as follows: 
Estimator.l (Mult ipl icity Estimator) 

To avoid estimating "Group I l l  additions" we 
wi l l  t reat al l  the current residents from the 
"Group I l l  additions" as a separate l i s t  frame 
sampling unit. Therefore, in the k th household at 
time t ,  there are Bk + Uk l i s t  frame sampling 
units, where U k = 1, i f  some of the current 
residents in the k th household are from "Group I l l  
addit ions," 0 otherwise. The m u l t i p l i c i t y  
estimator for the l i s t  frame population total is 
given in the following: 

where 

N L 

~k I 
~1 ~i . 

~i and ~i are associated with original l i s t  frame 
person but are reindexed within each current 
household k. 
Estimato r ! I  (Fair Share Estimator) 

Motivated by the assumption that all current 
residents contribute equally to a household we 
propose the following l i s t  frame estimator: 

where 

N L 
: 

k=1 

r 

= Sk c Woj ; 

and Skj and Woj are associated with or iginal 
household but are reindexed within each current 
household k. 
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These two estimators are constructed to 
estimate the l i s t  frame subpopulation excluding 
the "Group I l l  addition." They are not unbiased 
estimators in the global sense, independent of the 
value of the characterisic of interest. However, 

the fa i r  share estimator would be unbiased under 
the assumptions that al l  current residents 
contribute equally to a household and a household 
is treated as a fraction of a household i f  some of 
the current residents are from "Group I l l  addi- 
t i  ons." 

In addition to the "unbiasedness" described 
above, ~ is also preferred for the same 

reasons (operational and re l iab i l i t y )  stated in 
the area frame. In computing )~, we need to 

know Boj, the number of l i s t  frame persons in a 
sampl e ~io'usehold at the in i t ia l  interview (time 
to). This information was not d i f f i cu l t  to obtain. 
And at any subsequent wave of interview time t, we 
needed to know only Skc, the total number of 
current residents who are not "area frame addi- 
tions" and Sk. j the number of current residents 
from each orlg~nal l i s t  frame ~ household. 
The la t ter  can be obtained through the person 
identifier. 

However, in order to compute ~ at time t we 

would have to ask a complicated question to obtain 
Bk, the total number of l i s t  frame persons living 
in the original households from which the current 
residents come. 
Vl. SUMMARY 

These two estimators were constructed based on 
the specific procedure of following movers in the 
1979 ISDP. However, they can be easily modified 
to apply to other designs and procedures. The 
fa i r  share estimator was actually used for the 
1979 ISDP. I t  is also being used for the 1984 
Survey of Income and Program Participation. 

As noted in Section I l l ,  the inverse of the 
inclusion probability of a household at time t is 
usually used as the weight of that household to 
obtain an unbiased estimator. When a household 
consists of members from two original households 
(called households i and j ) ,  the inclusion 
probability of th is  new household is ~I + ~.i -~i.i, 
where ~i.i is the j o i n t  selection probabiTity 6f 
households i and j at the f i r s t  wave of interview. 
This inclusion probabi l i ty is operationally 
impossible to obtain, but its inverse can be 
reduced to the weight (WMi) of the mult ipl ic i ty 
estimator in most surveys conducted by the Census 
Bureau. In these surveys, the wave I inclusion 
probabilities are almost the same for all ultimate 
sampling units and the joint selection probabili- 
t ies are generally due to the sampling without 
replacement within PSUs which are generally 
negligible. Therefore, the fair  share estimator 
not only overcomes the trouble of obtaining such 
inclusion probabilities, but i t  has good variance 
properties under some reasonable conditions and i t  
is easy to implement. 

As described in Section V, the application of 
this approach to multiple frame longitudinal 
surveys presents additional problems, and the 
resulting estimators are not nearly as satisfac- 
tory. 

This research was completed before the f i r s t  
interviews of the 1979 ISDP Research Panel. 
Horvitz and Folsom (1980) have done similar work 
in conjunction with the National Medical Care 
Uti I i zation and Expenditure Survey. 
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