THE SURVEY OF INCOME AND
PROGRAM PARTICIPATION

INVESTIGATION OF POSSIBLE
CAUSES OF TRANSITION
PATTERNS FROM SIPP -

No. 35

- L. Weidman
Bureau of the Census

U. S. Department of Commerce BUREAU OF THE CENSUS



Survey of
Income and
Program
Participation

INVESTIGATION OF POSSIBLE CAUSES OF
TRANSITION PATTERNS FROM SIPP

by

Lynn Weidman
Bureau of the Census

No. 8713

November 1987



TABLE OF CONTENTS

I. Executive SUMmMAIrY..ececcosescscsccssesssossssssccsssccsoaseasssse
II. Description of StUdY.eeeceececcesssenccossesssscasnssoscssossessce
[II. Demographics and TransSitioNS.iceececessescecescssrscsssscnsoscs
IV. Interview Status and TransitionS.ceseeceeccsccscosescsosssacasns
V. Imputation and TransSitionS..cececececcscecssscocscencsscscsnses

VI. Longitudinal Edit and TransitionS..ceeeecescssocosecssscscacoes

VII. D'iSCUSSiOno..0000..00.0......0...0..0.0Q'Q.Ot.llt.l..'..'lo.’oo

References

Appendix 1 - Transition State Distribution by Inteview State

Appendix 2 - Effect of Imputation on Transitions

Appendix 3 - Change sin Transition Distributions Due to
Longitudinal Edit

Appendix 4 - Paper prepared for the 1986 Annual Meeting of the

American Statistical Association: . Investigation
of Gross Changes in Income Recipiency from the
Survey of Income and Program Participation



INVESTIGATION OF POSSIBLE CAUSES OF TRANSITION PATTERNS
FROM SIPP .

I. Executive Summary

The purpoae of this work is to look for possible causes for the
patterns of between/within wave transitions reported by Burkhead
and Coder (1985). They found that much larger proportions of
transitions between receipt and nonreceipt of several income
sources and food stamps were reported as occurring between waves
than within waves. In this investigation we found no major
influences from demographic characteristics, interview status,
imputation procedures or longitudinal editing on this reported
pattern. However, some smaller scale effects were noted.

1. For food stamps and social security, larger proportions of
receipt of sources wvere reported by self-respondents than by
proxi.s; There is usually a higher proportion of transitions
between waves uhcﬁ at least one of two consecutive months has
& proxy response than when both of the gonths are self-
reported. (See Appendix 1)

2. There is a larger proportion of between wave transitions when
at least one of two consecutive months is imputed than when
both of the months are reported. For unemployment
compensation the same is true for within wave transitions,
where alsost all imputes are needed when doth of the months
require imputation. (See Appendix 2)

3. For state and supplemental unemployment compensation a small

but noticeable increase in the ratio of between to within wave

transitions results from reisputation by the longitudinal
edit. (See Figure 3.8)



There are certainly other relationships of small magnitude that
will be found by further examination of the data, but nothing on
the order of magnitude of the between/within wave ditro;lnces.
Further work should concentrate on improving the quality of
responses.

1I. Description of Study

The paper by Burkhead and Coder (1985) prepared for the ASA
annua)l meeting presented an examination of reporting patterns of
receipt and nonreceipt for income sources from the first twelve
months of the 1984 SIPP Panel. For two consecutive months there
are four possidble receipt states: RR, RN, KR, and NN, where
Rereceipt and N=nonreceipt. They found that it was not unusual
for two to three times &s many changes between receipt and
nonreceipt, i.e, transitions, to be reported between the last
month of one wave and the first month of the next wave &s were

reported between any two consecutive wnonths of either wave. This
pattern would make it aifficult to fidentify characteristics such
as short term changes in the proportion of people receiving a
given income source and the average length of spells of receipt
and nonreceipt.

In order to make these data more usable we would like to be.abid
to determine causes for the observed patterns and either adjust
the dats or change the questionnaire and procedures accordingly.
It has been hypothesized that 1) respondents who tend to report
transitions between waves can de identified by demographic
characteristics or 2) changes between proxy and self-respondents
from wave to wave introduce transitions. Distributions of
transition counts were calculated in order to examine the
possibility of the existence of four effects.



1. Effect of demographics on transitions.

2. Effect of interview status on transitions.

3. Effect of imputation on transitions. - .
8. Effect of longitudinal edit on transitions.

Food stamps were examined along with seven inconme sources:
social security, unemployment conpensation, private pensions, VA
compcnsaf?ons and pensions, supplemental security income, child
support and AFDC. These were selected because several analysts
agreed that they were the most important sources to explore
initially.

A longitudinal file which includes demographic variables along
with recipiency information and amounts for these income sources
was created by the Population Division. This file of sonthly
data is based on the first four waves of data available from each
household. Each of these waves is searched for all persons who
reported receipt of any of the income types of interest during
any month of the wave. For each such person all the information
available for the 16 month period is collected and placed on a

record.

.

This record was then used for computations if the peraon was
interviewed for each of the four waves. All computations are
performed on the contents of this file. For the study of (1) and
(2) we looked at the distribdbutions of receipt states using their
total frequencies between all three wave pairs and within waves
2, 3 and &, (Q more complete description of the data used is
given in Uoi&lan (1986).) Therefore this work refers only to a
small proportion of SIPP respondents. This means that
proportions based on total responses are much larger than they
would be if we used a denominator bdased on all the respondents,
and this should be kept in mind when examining the tables in the
‘lpponaioos; However, all transitions are 1pc1udcd on this file.



It §s important to note that no statistical tests were performed
in this study. 1In the executive summary and later in this report
comparisons of proportions are made by examining diatflbutiona;
Statements such as "a larger proportion"™ refer to a noticeable
difference that would probably dbe identified as "significant" by
an appropriate statistical test.

I11. Defiographics and Transitions

The intent of this work was to determine if the respondents that
reported transitions between waves had different demographic
characteristics than those that reported transitions within
waves. A detailed description of this work'ia given in Weidman
(1986).

-

The demographic variables and the categories used are defined as
follows:

age: 15-30, 2°,-45, UE-60, 61«

sex: wmale, female

race: white, nonwhite

education: elementary, high school, above high school

marital status: married, (separated, divorced, widowed),
never married

household size: 1,2,3,4-5,6+

tenure: home owned, not owned

relationship to reference person: reference person, spouse,
child, other .

SMSA sfze: not in SMSA, less than 1 million, 1 million ¢

Por individual income types there are some differences between
demographic groups, but none on the order of the size to indicate
primary causation of the between/within wave differences. As an
example, see Tables 3.A and 3.B in Weidman (1986).



IV. Interview Status and Transitions

For each person included in a SIPP household there are two
possible interview statuses each month: S=self and PJproxy. Ve
will refer to the combinatidn of interview statuses for two
consecutive months as an interview state. Within waves there are
two possible states--SS, and PP where the broxy is the same
person for both months. Between waves there are four possible
interview states -- SS, SP, PS and PP. 1In this case the two
proxies may be the same person or two different persons.
Appendix 1 includes tables of distrlbntions of transition state
by interviewer state. The between wave frequencies are totals of
receipt states reported in months 5, 9 and 13, The within wave
‘frequencies are totals over months 6-8, 10-12 and 14-16. The
total of frequencies within waves is exactly three times the
total for between waves.

It was suspected that the reported percentage of transitions
would be - .~h highcr for interview stateés tnat involved proxies
than for SS. Food stamps, social security and unemployment
compensation (Tables 1.1, 1.4 and 1.8) were the sources with
relatively large numbers of transitions reported (i.e., with
enough transitions to compare distridutions for many cells.) The
first two of these sources showed about the same patterns: (i)
the préportion of transitions betwesen waves was usually 1.5 to
2.5 times larger for SP, PS, and PP than for SS; (i1i) the
proportion within waves was about the same for SS and PP; (ii1i)
the ratio RR/NN within waves is smaller for PP than for SS and
between waves is usually smaller for PP, PS, and PP than for

SS. Pattern (4111) is much more pronounced for food stamps than
for social security and shows that larger proportions of receipt
of sources were reported by self respondents than by proxies.
Because the number of SS cases was much larger than the sum of
SP, PS, and PP cases, these patterns did not have a noticeable
effect on the within/between wave differences. )



v. Ioputation and Transitions

Is it possible that the method of imputation caused tfansit!ons
to occur that would not have been reported? (Note that nobody
can determine from the analysis file whether the receipt state
and the amount or just the amount has been imputed. Thus we say
{imputation "is involved" with a transition to indicate that a
change ii'receipt state was either (a) {mputed or (b) reported
and the amount was imputed.) For each of the sources there are a
number of between wave transitions with imputation finvolved,
ranging from .09 to .26 of the number reported. Excluding
unemployment compensation, there are only 8 cases in which
imputation was involved within a wave. Thus the proportions of
transitions involving imputation are much larger between waves.
Tables comparing transitions with and without imputations
involved are given in Appendix 2. Again the between wave
frequencies are totals over all transitions reported in months 5,
9 and 13. Within have frequencies are totals over months 2-4, 6~
2 10-12 and 14-16. The total of frequencies within waves is
approximately four times the total for between waves.

For all sources the proportion of betwesn wave receipt states
that &re transitions are larger when imputations are involved
than when they are not. This result indicates that further
investigation into the relative frequency of recipiency and
smount fimputation for the first snd lsst months of & wave would
be useful. If amounts are usually being imputed, then the
tranaitionslactually occur but the amounts are unknown. If
receipt ltdf.vll being imputed quite often, then this says
something about the iiputatibn nochahian or the characteristics
of the people who require imputation.

. Unemployment compensation has a higher proportion of transitions
than any other source and is the only one with a large enough
nuaber of imputed within wave irlnaltionl;to-invcatignto. Almost
8ll within wvave imputations occur when boih lonths_lnvolve



imputation. Does this mean that people requiring within wave
imputation of unemployment compensation tend to be more like
those people reporting transitions than those who do not? Or is
there some other mechanism causing this pattern? These questions
should be answered.

Vi. Longitudinal Edit and Transitions

Population Division provided the longitudinal file before and
after it had been through the "longitudinal" edit. This allowed
an exzmination of changes in receipt states and transitions
created by this edit. Appendix 3 contains this information for
the eight income sources. Each income source has four tables:
(1) receipt state totals reported between waves from the data
before longitudinal edit; (2) receipt state totals for each
within wave month before longitudinal edit (3) change in between
wave receipt state totila after longitudinal edit (f means a
reduction in the total after the edit); and (4) change in within
wave receipt state totals after longitudinal edit. .

Before the longitudinal edit, the maximum reported proportion of
transitions within waves for any source but unemployment
compensation is .07. For unemployment compensation their
proportion is .21. In no case is the number of records in state
NR or RN increased by the edit. There is a pattern of change for
RR and NN only for unemployment compensation, where RR increases
for each month and NN decreases. This same pattern holds for KN
and RR between waves. However, only for NR in sonth 5 {s there a
decrease. 61‘?:11. there are 1.072 times as many transitions
after the longitudinal edit as before between waves and only .912
tinmes as many within waves. Thus the longitudinal edit somevhat
increases the bdetween/within wave transition discrepancy for
unesployment compensation.



VII. Discussion

None of the computations indicated effects iarge enough to
contribute markedly to the between/within wave pattern of
reported transitions. 1In the demographic analysis the
distributions of receipt state were examined for nine
characteristics and all 72 pairwise combinations of them. The
absence of any notable relationships seems quite revealing.

Interview status and imputation are other possible sources of
differences and the results for them vwere similar. A couple of
points needing further investigation were indicated. These
results strongly suggest that the reason for the between/within
wave pattern is that it is often simply easier to give the same
responses for all four months of an interview than to recall in
detail monthly transitions and amounts.

It seems that further work on the causes of transitions for these
income sources and © ' stamps woulcd sield little additional
information. The pq;tcrn of response has been determined and we
will have to live with it unless changes are made on the
questionnaire or the way in which guestions are ssked. This
means that we will not be able to pinpoint the exact time at
which changes in the level of receipt occur, but must settle for
being close. The estimation of lengths of recipiency spells will
also be affected. :

Further work in this area should concentrate on the survey
1nstrulent.a;d its administration in order to improve the
accuracy of transition reporting. At the sanme tini ve should
sake an effort to determine how our estimates are affected by the
current reporting pattern and what adjustments can be made to
improve these estimates.



References

Burkhead, Dan and John Coder (1985). "Gross Changes in Income
Recipiency From the Survey of Income and Progran
Participation.” American Statistical Association, Proceedings of

the Social Statisties Section.

Weidman, Lynn (1986). "Investigation of Gross Changes in Inconme
Recipiency From the Survey of Income and Program Participation.”
American Statistical Association, Proceedings of the Survey
Re;earch Methods Section,




APPENDIX 1

Transition State Distribution
by Interview State

11



Table 1.1

Social Security

Interviewer State

Between Waves

Within Waves

Receipt
State $S
RR B .931
(13805)
RN .007
- {104)
NR .015
(219)
NN .048
(707)

SP PS PP
.906 .854 .862
(1490) (1139) (2369)
.015 .016 .017
(24) (21) (46)
.027 .030 .100
(44) (40) (89)
.053 .032 .089
(87) (134) (244)

" SS PP
+942 .907
(45713) (11958)
.002 .003
(78) (41)
.005 .005
(251) (60)
.051 .085
(2465) (1120)

first number in cell is proportion of column total
second number in cell is frequency count

Table 1.2
Veterans Compensation

Interviewer State

Receipt Between Waves Within Waves

State SS .14 PS PP sS PP
RR TTTTTTTTTe0a L921 .88 .92 .919  .941

- T (1263) (174) (147) (381) (4312) (1703)

RN .016 .005 .03 .01  ,003 .001

(22) (1) (s) (4) (13) (2)

NR .021 .021 .024 «022 .003 .001

‘ (29) (4) (4) (9) (13) (1)

NN 059 053 066 .048 <075 057

(83) (10) -(11) (20) (354) (103)

13

%



Table 1.3
AFDC

Interviewer State

Receipt : Between Waves . Within Waves

State SsS SP PS PP $S PP
RR .692 .607 .556 .488 731 .608
(1273) (116) (99) (101) (8428) (721)
RN .061 .105 .034  .077 .016 .008
) (113) (20) (6) (16) (96) (10)
NR .058 .042 .112 .097 .016 .008
(107) (8) (20) (20) (98) (10)
NN .188 .246 .298 .338 .237 .379
(346) (47) (53) (70) (1433) (453)

Table 1.4

Food Stamps

Interviewer State

Receipt Between Waves Within Waves |
State SS SpP PSS PP o -S§ PP
RR L6384 .498  .409  .425 .658 .509
(2782) (231) (179) (263) (9532) (1653)
RN ST .073  .108 .123  .121 .017 .02
~(319) (50) (54) (75) (245) (66)
NR .053 .086 .087 .06 .022 .022
(234) (40) (38) (37) (313) (71)
NN .24 .308 .381 .394 .303 449
(1054) (143) (167) (244) (4391) (1459)

14



Table 1.5
Child Support Payments .

Interviewer State

Receipt : Between Waves . Within Waves
State SS SP PS PP SS PP
RR .688 607 «547 <540 i 'f§§§"""fE§I"
(1359) (82) (75) (67) (4647) (506)
RN .056 .081 «073 .081 «.024 .018
(110) (11) (10) (10) (150) (14)
NR .073 .096 .08 .081 .025 022
(145) (13) (11) (10) (160) (17)
NN .183 «215 «299 «298 218 « 309
(361) (29) (41) (37) (1379) (240)
Table 1.6

Private Pension

Interviewer State

Receipt Between Waves Within Waves
State : SS SP . PS PP . . $S PP
RR T <874 «878 <769 «819 «907 +886
' (3304) (388) (286) (513) (11294) (2838)

RN - .014 .023 .008 .016 .004 .001
(s3) (10) (3) (10) (48) (4)

XR «039 «036 .078 <045 007 .004
(147) (16) (29) (28) (84) (12)

NN «073 «063 «145 «120 -083 <109

(276) (58) (54) (75) (1030) (350)

15



Table 1.7
Supplemental Security Income

Interviewer State

Receipt ' Between Waves _ Within Waves

State ss  sp PS PP s PP
RR TTTTTTTTTTe13 .7as .715 .831  .sas . .8s0
(1293) (105) {98) (432) (439)  (1685)
RN .025 .057 .015  .015 .004 .004
(40) (8) (2) (8) (22) (7)
NR .036 .05 .08 .035 .01 .007
| (s7) . (7) .(11) (18) (54) (13)
NN 126 .149 .19 119 .138 .18
(200) (21) (26) (62) (718)  (278)
Table 1.8

Unemployment Compensation and Benefits

Interviewer State

Receipt Between Waves Within Waves

.State s$S SP ‘ PS PP . S$S PP
RRTTTTTTTTTTTT T  lee 151 L088 L1086 .194 .79

' (485) (124) (63) (141) (2356) (1169)

RN T «123 «147 «128 <139 049 .043

(409) (120) (92) (189) (590) (282)

NR +087 «111 «112 . 082 <054 . 041

(324) (91) (80) (111) (660) (271)

- KN : <834 «591 «672 <875 «703 «736
(2107) (484) (481) (917) - (8517) (4809)

16



APPENDIX 2

Effect of Imputation on Transitions
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Distributions of Transitions and Non- Trans1tions
Between Waves

Trans = Transitions

Imputis Involved

Source Trans
Social .039
Security (88)
veterans «045
Compensation (11)
AFDC «347
(43)
Food «312
Stamps (74)
Child 22
Support (24)
Private «103
Pension (76)
Supplemental «156
Security Income {23)
Unemployment 459
Compensation (174)

Table 2.1

None
Trans

.961
(2191)

2955
(235)

.653
(81)

.688
(163)

.78
(85)

-897
(663)

.844
(124)

«541
(205)

19

Trans
(499)

.035
(67)

.113
(257)

«135
(773)

«131
(296)

-« 049

(218)

«057
(128)

«192
(1119)

!mputes Not Involved

Non-
Trans

.973

(17785)

«965
(1854)

.887
(2014)

«865
(4940)

.869
(1966)

»951

‘(4261)

.943 -
(2113)

.808
(4720)



Distributions of Transitions and Non- Transitions
Hithin Waves

Source
Social _
Security

Veterans
Compensation

AFDC

Food
Stamps

Child
Support

Private
Pension

Supplemental
Security Income

Unemployment
Compensation

Imputes Involved

Trans
(3)

0
(o)
.003
(1)
.007
(4)

0
(0)

0
(0)

0
(0)

.232
(212)

Table 2.2

Non-
Trans

(8594)

1.0
(711)

«997
(301)

«993
(596)

20

Imputes Not Involved

Trans
(590)

.004
(34)

.030
(286)

.043
(997)

2052
(480)

001
(182)

.014
(125)

-108

(2616)

Non-
Trans

(75660)

«996
(8009)

.970
(9138)

«957
(22214)

.948
(8776)

.99
(18694)

«986
(9121)

.892
(21656)
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Changes in Transition Distributions
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Figure 3.1

Socfal Security

BETWEEN WAVE RECEIIPT STATE TOTALS: UNEDITED

MONTH
’ 1
3] 6074 6243 6348
PN 2 N 6
NR 146 133 126
NN “84 349 259

WITMIN WAVE RECEIPT STATE TOTALS: UNEDITED

. MONTH
2 3 “ 6 9 10 1M 12 1 13 16
R €039 6077 6111 6211 6239 6279 6357 6371 6380 GuS8  6u8E 6514
BN 21 18 14 9 16 13 19 20 18 13 11 7
NP 6 48 8s w 53 38 34 27 31 “ 33 32
NN 680 653 616 532 88 469 386 378 367 284 264 23
DIFFIPENCE TROM UNEDITED 70 EDITZD
BITWEEN WAVE TOTALS : )
MONTHN
9 13
PP ¢ -6 2
BN 15 =10 =14
NP -20 -1 ¢
NN 29 17 ¢
DIFFERENCE TROM UNEDITED 70 IDITED
WITHIN WAVE TOTALS
HONTN
: 3 “ 7 10 11 17 1 13 16
133 -3 ¢ O =13 =14 =18 -9 -9 <10 s 9 "
BN -3 =11 - -1 -y =2 0 -1 0 0 0 0
N2 «t =10 =13 -3 -3 -1 -3 -1 -2 -1 -3 =4
NN 13 15 ? 19 21 1" 10 11 1T =7 -4 0

23



Figure 3.2

Yeterans Compensation
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Figure 3.3
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Figure 3.4

Food Stamps
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Figure 3.5

Child Support Payments
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Figure 3.6

Private Pension
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Figure 3.7
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Figure 3.8

Unemployment Compensation and Benefits
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APPENDIX 4

Investigation of Gross Changes in Income
Recipiency from the Survey of Income and
Program Participation
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INVESTIGATION OF GROSS CMANGES IR IWCOME RECIPIENCY FROM THE SURVEY OF
IRCONE ARD PROGRAR PARTICIPATION

Lynn Meidman, U.S. Bureau of the Census

1NTRODUCT ION

®

The Survey of Incom and Program
participation (SIPP) 1s & longitudinal survey of
nouseholds that collects economic finformation
sbout the U.S. population. For two and one-half
years the members of & household are interviewed
st four wsonth $htervals and {nformation 1s
obtatned for each of the four mORtns preceding
an interview. (This four month period s 8180
cslled ¢ ®wave.®)} One type of estimete that can
be derived from this monthly dats s that of the
nusder of people who change their response £0 2
guestion between consecutive months or between
any two fized time points. A previous study

(Burkhead and Coder, 1985) examined montheto- .

sonth chenges in receipt of five aifferent
fncome types and two noncash benefits. It
showed that, for the first twelve sonths of
SIPP, the number of reported changes in
reciplency status between the last month of one
{nterview period and the first month of the mext
{nterview period was far grsater thin the Auader
reported between any two SoOnths of the same
interview period. Burkhead snd Coder discussed
these ¢ifferences in relationship to
questionnaire wording/design end respondent
recell error,

In this fnvestigation we sre lmtng for mre
girect causes oOf the discrepancy 1n the
detween/within dinterview mumbers of gross
changes. (A gross change between two times 18
the nusber of people fa state A at the first
time and state 8 ot the second time. The
distridutions of gross changes refers to these
ssbers for & specified set of pairs of
states. We will be looking st reported gross
changes only.) There are three phases of this
favestigotion,

1. Empirical analysis of dats to deterwine if
éemographic characteristics of h«vlmh
ere related to the éiscrepancy.

2. Description snd estimstion of sodels for

the effect of tims In sample, recall lag

snd other sources Of response error on

reported gross cChanges.

3. Estimation of response error from outside

sources and use of ft fn conjunction with

the models. .
Mere we will present on empirical amalysis and
examing any significent results. Two models for
relating error sources to gross changes are then
proposed and presented for use in the next phase
of tnvestigstion.

EXPIRICAL AMALYSIS

e gosl! of empiricel enaiysis s to use
sisple methods ¢o detect the existence of
cbvious relationships Detween  demographic/
faterview characteristics and changes in receipt
status of seven income types and food stamps.
There ere four receipt states for two
consecutive sonths: AR, RN, MR and WN, where R =
receipt and N s nonreceipt. The {ncome types of
interest are social security, unemployment
compensation, private pensions, VA compensations
and pensions, supplementsl security income,
child support snd AFDC. They will be examined
with respect to age, sex, race, maritel status,
education, relationship to principsl person,
housenold size, tenure, SHSA size and interview
status. The distridution of gross changes in

" seceipt status between consecutive months for
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sach income type will be computed with respect
to a1 pairs of demographic characteristics.
This will produce 360 sets of distridbutions for
exemination. Any apparent relationships may
suggest other @istridutions for ezamination,

The categories used for demographic variables
sre éefined as follows,

sge: 15-30, 31-45, 46-60, 6l¢

sex: wale, female

rece: white, nonwhite

education: elementary, Wigh school, sbove
high school

meritel status: serried, (separsted,
givorced, widowed), never married



household size: 1,2,3,8-5,8¢

tenure: home owned, Aot Owned

relationship to reference person: reference
person, spouse, child, other

SMSA size: not In an SHSA, ] afilfon ¢, less
than § millfon -

{nterview status for consecutive months:
$S,5P,PS,PP where Ssgelf, Psproxy

The file of monthly data wis created from the
first four waves of date evailadle for each
household. Each of these waves 8 searched for
81l persons who reported receipt of any of the
fncome types of intersst during any month of the
wsve. For esch such person 311 the tnformation
availigble for the 16 month perfod s collected
and placed on & record. This record will then
be used {f the person was interviewed for esch
of the four waves. (Restricting the analysis to
these pergons follows the Burknesd snd Coder
data set selectfon for the first’ twelve
sontht.) A wive on the record was then used
only §f 12 wes preceded by & wave of matching
data. This ensures that the last three sonths
of a wave sre used in the celculations only {f
the first month 18 8lso. (An fmportest fact to
remenber 1s that the large majority of pecple
are not fincluded on this file because they @
fot receive any of these tncome types.)

How will we determine 4f any relationships
exfst? hen the wmonthly gross changes are
computed there are wsuslly two to ﬂu.uus as
sany RN and MR reported for the first month of &
wave a3 thers are for the other three months.
(See Tadle 1.) For any peir of demographic
varisbles to be & deterwinant of this change, we
would Rave to odserve & huge éifference in the
aumber of RN and MR reported 1r the first sonths
of wives as compared to the last three months
for some combination{s})- of these wariables, but
not for others. e will be looking for ene or
scre combingtions to exhibit this sehavior.

fs 8 theoretical example of the distributions
that were calculeted see Tadle 2. There are two
such tadbles for each comparisomn., The first 1

for a1l first months of ¢ weve combined (between

waves) and the second s for a1l months two,

three, 8nd four comdined (within waves). This |
means that the totel number of observetions {n
the second tadle s three times the numder of
observations in the first. .

TASLE 2
RACE

white Aon-white

male [PIRR P RN PaRR PR
PluR ’1'“ P,dK Ponx
SEx ¢ 2

female P,ll P3RN PeRR P N
P,NR ’3“ PNR P NN

Within esch cell defined oy & particuler
combination of demographic characteristics we
celculate the prodadility of esch receipt state,
PyAB=P (receipt state AB/cell §). Lot PyAB,
denote such a prodability within waves and PyAB,
the corresponding Oetween wave probadility.
Compare PyNR .and P, RN for between waves to those
for within wave. If this demographic
combination has w0 relstionship to gress
changes, the ratios P‘M‘IP‘H' should be fairly
constant  for 4, &3 should <the rstios
PyRI, /PRI, 1 one and/or both of these sets
of ratfos differ “grestly® between cells, this
fndicates the type of relationship we are
looking for. (It fs important to mote that no
stetistical tests were performed. Comparisons
ere wmade by ‘examining distridbutions for
specified types of ®acticesbls® ¢€ifferences.)

When examining fnterview status the situation
1s somewhat @ifferent becsuse two oOf the
interview status pairs, PS and SP, cannot eccur
within weves. In this case we look for large
¢ifferences in the @istridutions of PR, and
P RN, between cells.

Examination of these tadles showed no major
relationships Setween Gemographic varisdles and
the gross changes. Some sl ¢ifferences in
distridutions eccur, but nothing on the order of
magnitude of the between/within wive gross
change éifferences. As oA exasple, see Table 3,
sex x race for food stamps.
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TABLE 3.4

. Food Stemps: Between Yaves

patterns ore similar, But the differgnce {n
proportions are much smaller,)

TABLE 4.A

Food Stomps: Between Waves
Sex z Interview State

Race x Sex
Race Sex fR 1] %R [ 1]
’ ee.3 [11.8 ]6.1 |37.9
white fmale | oset) [(146)](75) |(ase)
female | 59.7 7.8 6.2 26.2
(1560) [(205) (163)|(688)
- 1 4.0 10.3 (7.6 28.0
satee | *0 (262 |(s0) |31y [(a3e)
female | 68.9 6.2 4.7 20.3
(1086) j(97) {(78) [(320)
TABLE 3.0
Feod Stamps: Within Waves
Race x Sex .
Race | Sex RR RN T} T
'h't. ..‘. "-: 200 301 05.5
(31830} (73) 1{116)](1698)
"-.‘. ‘l-l 2-0 2.2 31.6
(8031)1(154)[(272)[(2479)
non- | sale 61.2 1.4 (1.6 {35.8
white (891) j(20) J(23) ((s52}1)
female | 72.6 1.4 1.7 24.8
(3433)§(68) §(79) 1(115%)

First entry in each cell 13 percent of total
responses in row. Second entry is naumber of
responses in cell,

Food stemps, socisl security and unempioyment
compensation were the sources with relatively
large numbers ‘of transitions reported. (l.e.,
with enough transitions to compare éistributions
for many cells.) The first two of these sources
showed about the same patterns. Larger
proportions of receipt of sources were reported
by self.respondents than by prozies. There is
usually @& higher proportion ef transitions
between waves when st least ene of two

consecutive months has & proxy response than

when Both of the months are self-reported. As
sn example, see Table 4. Oeciuse the mumber of

$S cases wes much larger than the sum of SP, PS,

end PP cases, these patteras ¢id mot have @
noticesdie effect on the within/between weve
Jumps. (For unemployment compensation there {s
8 such Targer number of cases with K. The

interview
Sex State LL L] LL NN
Male ss $4.5] 9.4 6.0] 3n.1
, (ISQ) {79) (50)(2582)
114 45.7] 12.% 8.6 33.2
(106)] (29) | (20)] (77)
PS 38.2] 16.1 8.0] 37.7
(716)1 (32) (16} (75)
144 37.7] 12.4 5.7 44,2
(171)] (86) {26)](200)
Female L3 65.51 6.8 $.2] 22.6
(2326) j(240) f(184) ((802)
14 §3.9] ¢.1 8.5 28.4
{128) | (2)) (20) ] (66)
Ps 43.1) 9.2 9.2 38.4
(103) | (22) {(22) ] (92)
144 §5.4 | 11.4 6.6 ] 26.5
(92) | (19) (11) | (&4)
. TABLE 4.8
Food Stamps: Within Waves
Sex x Interview State
Interview '
Sex $tate { { ] | 1] R 1
Kale $s 57. 1.5 2.5 8.7
{(1782)] (&7)}1 (37) (1202)
1 44 45.7] 2.2] 2.7 9.3
(939)] (46)] {56) (1014)
Femsle £1 §8.11 1.7 2.1 8.0
{7750)[198)]236);(3189)
144 9.8} 1.7] 1.3 37.3
{714)] (20)] (15)] (e48)

WODELS

Since the empiricel anelysis fatled to reves!
sny relationships between demographic verisbles
and the éistribution ef gross changes, we must
Took for another way of determining their true
éistributions. For CPS it has long besn known
that thers 15 & relationship between the
responses to .8 question and (1) the amount of
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time that hes elapsed between the month of
interest and the month of fmterview, (11) the
interview status and (111) the Tength of time &
person has deen in the sample. Mere we propese
sodels for gross changes that mske use of
- sisflar relationships,

The dependent variadle of interest for o

given fncome type 13 the receipt state

fdentified with the second of two consecutive
months. The possible receipt stetes for montn t
ere  (l)=RR, (2)=RN, (3)emk, (8)enn, Let
¥4 ke (e) be the number of responses in receipt
stéte £ n month t where
f = numder of times & person Ras been
1morﬂm.
3 = nusber of sonths detween month t
month of interview, -,
&k o interview status for months t-] and ¢;
PP,PS,SP and SS with Segelf, Peproxy.
Then the vector g, jre ®
Uisee(1)s igae(2ye Yige(3)e Yigee(s)) °
represents the gross change counts for the
combination fjkt.

Y

Nultivariste Normal Models

Since the g, jkt 8¢ vectors of counts, they
have & multinomial rather than o multiveriate
normal ‘distribution. But decause of the Tetge
semple s1zes on which they are based (the total
mmber of counts fn Yisee)e they Gave thet
distridution , asymptotically, Ve propose @

muitiveriste analysis of variance (MANOVA) mode)

of the form
0 gue(0)0 (0) ™) (2) ™5 (0) Sk (2
1500 1x(0) S (s)*7e (1)

where the terss are
& = faterview mumber 1,
N‘,-m of recall between month of
faterview and month of eccurrence,
Sy = interview status,
L TERLTTY RS,y sre fnteractions of these
effects, and :
vt s mwonth ¢,

There are some gifficulties we st teke
Sccount of before using this model.

(1) Levels 2 and 3 of & occur only with
§o4. Tnis mesns that the, calls which gre
Gefined with Jo4 and kel or ¢ contain structura)
Zeros.  The contrasts fn the enalysis that
Gefine the effects end their degrees of freedom
ust be consistent with these structural zeros,

(2) The effect for fnterview nusber s to
Getermine 1f reporting of changes fn gtate
follows some pattern over 'tlu. For sxemple, @
Person may report the specific month of
transition 1n wave 1, but after that e reports
811 transitions as occuring in the first month
of & wave. Suppose now that thers is o proxy
respondent for waves 2 and 3. W1l the proxy
behave as the self respondent ¢id for wave 1, or
88 he would for wave 2, or in some @ifferent
sanner?  In @ strict sense this effect only has
validity if the same respondent is sveilable in
®2ch weve. lowever, we can still fnclude this
effect as an average response differsnce between
successive interviews,

(3) Most of the cata that s wsed in this
modeling 15 not evatladle on the file we are
using. Recall that only persons who have
received one of the efght income sources a the
first 16 sonths of SIPPS are fncluded in this
file. The vast majority of persons have mo
receipt for the first 16 months and would thus
have the receipt state WN for each of the months
used in modeling. From the files for indfvidus)

. waves we would Mave to calculate the number of

these persons in each cell defined by sn 1kt
combination. The most tise-consuming part of
this job would de mstching records across weves.

Pol ytomnus it fbdels

There 13 another approsch we can take to this
problem that Goes mot require & multivartate
wormal distridbution. Instesd of sodeling the
frequency of sach receipt state we can model the
probabilities of the states with polytomous
Togit models. A brief description of these
sodels s given.

Let on observation consist of o set of
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independent wariables Xy ond 8 dependent
varfadle y¢, whers y; falls fato ome o.f 6
sutuslly exclusive categories. Let l‘ be 2 et
of coefficients for category §,8°1:2,...6.
Assuse that

Prod u".) .
exp (27 8.)/ .y =0 (& &) (2)

The unknown ¢ , 8°1.2,...6, can de estimated by
seximum  likelinood, where the Vikelfhood
function 1s

L] 6
t"l exp (14‘ lﬁ(‘”)lltﬂ‘l exp (Az .‘)]'

snd H{1) fs the cetegory into which yq falls,
Note that the prodedility 1n (2) . remains
congtant 1f 211 sre muitipliied by & conmstant,
80 & single lineer restriction sust de placed on
the "'l to obtain unique maximm 1ikelinood
estimates.

Ve propose using this logit model approach to
estimate the true proportion of responses fin
sach receipt state at each time t. Let X gkt be
the vector of O-] variables that {ndicate which
mein effects and finteractions are present for
each observation with @& particular ikt
comdbingtion, Let h be the wector of
corresponding effects for receipt stete g. Each
observatfon thst {5 counted fn Yysxe(s°) wil}
contridute & term of the form )

4
exp (57000 Bg-)/ R (24 5eely) (3)

to the Tikelihood function. Thus we only meed
to compute 211 the digr in order to determine
the 1likelthood function and the resviting
sazimm 11kelfhood estimstes § , ge1,2.3 or 4.
Then the estimated proportion of observations in
receipt state ¢t for combination {jkt {s obteined
by substituting the g, fto (3).

The same ¢ifficulties that were descrided for
RANOVA models are also present here.

hen wsing efther of these modeliing

epprosches we would test for msin effects and
interactions being 2ero fn erder to determine
which of them fnfluence the reporting of changes

in  receipt. For MANOYA models stangarg
procedures are -aviilsble and for logit models
1ikelthood ratic tests are used for nested
models; t.e., for testing thet certain entries
1h g, £21,2,3.4, are zere. '

KINARY

An empirical examingtion @id mot detect eny
relationsnips between gross change distridutions
end nine demographic varisdles and finterview
stetus. Modeling approaches é&re proposed for
estimating the true number and proportion of
each receipt state for & particular comdination
of interview number, months recsll, finterview
status and month. Tests of significance for
sain effects end intersctions can be carried out
to Geterming which of them t(nfluence reporting
of chenges 1a receipt status. The resulting
m0dels could be used o edjust the reported
gross changes toward the &ctual gross changes.
More considerstion of the validity of the models
and the amount of work required to carry out
estimation needs to be done before carrying this
work fyrther.

Mention should de mede of another Study that
18 in progress at the Census Buresu. A
comparison of administrative records obtained
from four states with SIPP data s being made to
investigete the relationship Detwesn reported
and sctusl changes fin status. Ve hope to be
able to use these results fn conjunction with
models to get an fmproved estimate of gross

. change distridutions.
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