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Structure of the problem

Groves (1989) exhorts survey experts to
consider total survey errors. Total error in-
cludes sampling error, processing error, and
response error. Attention to response error
has been the least of the three. Fortunately
panel surveys offer some insight into the re-
lationship between error and difficulties in
contacting respondents because each respon-
dent is to provide data at several points in
time. As it were, the enumerator has several
trials in this measurement experiment, and
the respondent may or may not provide data
at each wave of interviewing,

Panel surveys are characterized by in-
creasing levels of non-response at successive
waves. In the 1984 Survey of Income and
Program Participation which is studied here,
unit non-response in the first wave disquali-
fies households from further contacts. Addi-
tional wave non-response may be random or
it may reflect attrition at the time of subse-
quent contacts (Zabel 1996). Lansing et al.
(1961) conjectured that any non-response
may be correlated with failure to give cor-
rect information. Our objective is to deter-
mine whether propensity to miss interviews
and propensity to give erroneous data are re-
lated.

The conceptual structure of the prob-
lem we investigate includes four random vari-
ables and two time points. Y} is the vector
of four behaviors pertaining to use of Food
Stamps at time t for individual 7. Xj; is a
vector of J conditioning variables used to
model behavior. A probability sample of
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households yields interview data for N in-
dividuals in H households. Matching those
individuals to administrative records yields
data on use of Food Stamps for the sam-
ple, ¥y In principle, those data can be
modelled by probit analysis to find maxi-
mum likelihood estimates for the linear in-
dex, X000,that describes the Prly, = 1] =
F(X4i000) where F(.) is the standard normal
distribution function. Food Stamps are ad-
ministered to households; thus we could also
refer to yj,, = 1 as the appropriate mea-
sure of use. Because of response errors and
missing waves in the panel sample, this sim-
ple procedure must be elaborated when esti-
mates are based on survey measures of Food
Stamp use, Yino-

yrn1 is an indicator for interviews missed
by members of households in the first inter-
view over the life of the panel, T" waves.

Interviews encompass response errors.
Omissions, false negative responses, to the
screening question: “Are you certified to re-
ceive Food Stamps?” are indicated by 1o
which may be 1 only for Food Stamp users.
Commission errors, false positive responses,
are indicated by ;3. ¥1;3 may be 1 only
for non-users of Food Stamps. The indi-
cators for survey response, administrative
data, and errors are linked

Yo = Yrio(1 — Yu2) + (1 — viio)vaz (1)

The expectation of (1) gives

Prlyuo = 1] = Prlyfo = 1]+ (1 — ¢t — prs) + Pus
(2)

where g; = Prlyts = 1|Xt»] and



Pt = Prlyus = 1| Xi3].

Recall that Y} corresponds to data that
are available from wvalidation data (survey
measurements matched to administrative
records for the same units) For validation
data, the correct model for Food Stamp
participation can be estimated either from
Y.} or the corresponding vector Y, where
the survey response replaces the administra-
tive record data. Primary data obtained
through conventional sample survey meth-
ods do not obtain ¥y}, and imply that (2)
must be used in estimating a probit on par-
ticipation (Bollinger and David 1996).

We assume that Y}; can be modelled by
a multi-variate probit, where F(BXjy;, Q)
encompasses the four indicators for par-
ticipation, missing waves and errors. B
= (0o,01,02,03) estimates all behavioral
responses to conditioning variables. {4
describes interaction of the four random
variates. Deleting the first row and column

L po pe
from {4, gives Q@ = | p, 1 * The
pe * 1

random error €7,, relating to participation,
1s assumed independent of the other random
The random error associated with
missing the second, or subsequent, waves to
7', is not independent of the random errors
associated with erroneous responses, as indi-
cated by p, and p..

A variety of “missing data” problems af-
fect estimation of B and Q4. First, few house-
holds are simultaneously users and non-users
of Food Stamps within the four-month refer-
ence period. This precludes reliable estima-
tion of the parameter “*”. Second, the uni-
verse of households eligible for Food Stamps
is defined by zy. 23; is missing, preclud-
ing simultaneous estimation of B at t = 1.
B, B2, Bs, and Q can be estimated using sur-
vey data from wave 1 and the record of
missed interviews to 1. The estimation of
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the household error process encompassed by
EnT = (E-Thb £.1h2, 8.1;,3) is explained below.
At ¢t the vector Y, is unobserved.
Records of Food Stamp use are unavailable,
and response errors can not be identified.
Survey data provide yo that is measured
with error on an attritted sample. 2z, is ob-
served. Because the sample of households
eligible for Food Stamps is identified, Gy can
be identified using the §;p, P, predicted from
models estimated here.
Estimating errors of the survey design
The log likelihood of the validation sam-
ple is

H
L = > Yiolyrar - Yino - PO11 +

h=1

Yrn + (1 — Yina) - POyo +

(1 = yzn1) - Y1na - POy +

(1 = yrn1) - (1 = Y1n2) - POoo] +
(1 — yinollyrn1 - Y1ns - PCy +
yra1 - (1 — y1n3) - PO1o +

(1 = yrn1) - Yans - POoy +

(1= yrn1) - (1 = y1ns) - PCoo)  (3)

PO, s denotes the probability of observing

y1n1 = r and yipe = . and PG, s denotes the
probability of realizing yi;; = 7 and y1:3 = s.
r,s = 0,1 are binary indexes.
Data and preliminary findings

We deal with an aggregate of individ-
uals located in the household entering the
panel in wave 1. The reason for this is
that the presence of one or more coopera-
tive household members may allow us to ob-
tain correct data on household use of Food
Stamps. Also use of Food Stamps reported
by a person other than the administratively
certified person is irrelevant, so long as all
household members are benefiting (nearly all
households (Martini 1992). Dissolution of
the household following wave 1 is irrelevant



Table 1: Household FS reports by record
status for 4-months

F'S record
SIPP FS No | Yes | Total
No 2469 | 29 2498
Yes 9 178 187
Total | 2478 | 207 | 2685

to the errors made in wave 1. We also deal
with an aggregate of time — a four-month
reference period. Failure to respond affirma-
tively to a screening question for that refer-
ence period accounts for 90% of the errors of
omission. These considerations lead to the
counts of errors shown in Table 1.

The result of estimating F;, 83 without
considering the multi-variate model is given
in Bollinger and David (1993). System-
atic effects of income per capita on both
errors of omission and commission were es-
timated. The data are taken from Mar-
quis and Moore’s (1990) validation study of
Food Stamps and other income maintenance
programs. Measures of household miss-
ing waves come from Bollinger and David
(1995). These measures differ from historic
analyses of attrition in several important
ways. First individuals are aggregated. Sec-
ondly, we consider missing waves that are
not attrition patterns. While analysis of at-
trition dominates the literature (Zabel 1996)
non-attrition patterns are almost as com-
mon; 12.1% of the sample show other pat-
terns (Lepkowski et al. 1989).

Any pattern of wave non-response in
waves 2-9 in the household is labelled
anymiss. A missing wave pattern that en-
compasses all members of the household is
fammis. Twomis and fammis? define a pat-
tern ending in two missed interviews for at
least one household member, and all house-
hold members respectively. Pctmis reflects
the proportion of interviews missed. All
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of these measures reflect the survey design:
Some sample elements were censored after
wave 4 and others after wave 8 Table 2
shows the probability associated with these
differing definitions of household missing in-
terviews and other descriptive statistics for
the validation sample. Later we will intro-
duce one more measure, defined for the first
year of the panel; Miss2-4 is an indicator for
any household containing an individual who
missed wave 2, wave 3, or wave 4.

The principal comment on regressors
used, is that per capita income includes Food
Stamp vouchers. Multi-variate analyses of
surveys show that Food Stamp participation
is inversely related to earnings. We need
to find a consistent estimator for the co-
efficient on earnings in future work. The
task in this paper is to determine whether
wave 1 response errors and subsequent wave
missingness are linked to a common, unob-
served source and systematically related to
observed attributes of households and their
members.

Results

Tables 3 and 4 give the estimates ob-
tained from (3). Table 3 displays estimates
of the coeflicient vector B;; Table 4 displays
B2, Bs,followed by p,, p.. The results for panel
missingness are an artifact of the aggregated
nature of the variable and the small size of
the sample, 2685 households. (Zabel 1996
has a much larger set of regressors for indi-
vidual panel missingness.) When the panel
missingness variable is defined by the ab-
sence of the last two interviews, individu-
als attrit from larger households at a higher
rate and larger households attrit at a lower
rate than small households. The probabil-
ity of false negative Food Stamp reports in-
creases as income increases (for every mea-
sure of panel missingness except the propor-
tion of interviews missed). The covariance
of panel missingness and omissions is sig-



nificantly positive, e.g. p, > 0. This last
finding suggests several possibilities: a ran-
dom event, such as illness, provokes both re-
sponse error and later missing waves. An
omitted attribute of the respondent may also
lead to poor cooperation (Eisenhower et al.
1991). For example, the respondent may fear
strangers or is unable to comprehend ques-
tions asked. Some aspect of the interviewer
could also lead to this finding.

The last column of Tables 3 and 4 show
a remarkably similar response to regressors
for the first year and the panel as a whole.
The error models are identical and the level
of missing waves is lower, as one would ex-
pect from the shorter period. We conclude
that timing of missing waves has little to do
with error, and that any missing wave gives
some evidence of a propensity to errors of
omission.

We conclude that missing waves in a
panel and response error can not be sepa-
rated. Weighting techniques are inadequate
tools for selection bias in the estimation of
models. Furthermore, estimation of non-
linear models, such as probits, must be spec-
ified to include information on predicted re-
SpONse €rrors.
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Table 2: Description of the validation sample
Variable Definition mean std dev

Dependent — missingness
Anymis At least 1 individual missed at least 1 interview 0.28 0.45

Fammis The household missed at least 1 interview 0.22 0.41
Twomis At least 1 individual missed at least 2 interveiw .22 0.41
Fammis2  The household missed at least 2 interview 0.16 0.37
Pctmis Percentage of missed interviews in household 0.14 0.28
Miss2-4 At least 1 individual missed wave 2, 3, or 4
Regressors

Perlnc Total HH income / household size ($/mo.) 949.  1431.
Gender F Female householder 0.29 0.45
Married Marrried householder 0.61 0.49
Ed Education of householder 12.1 3.2

Size Number of individuals in Household 2.65 1.54
Earn Total HH earnings/ size ($/mo.) 529. 720.
Proxy Other person reports for respondent 0.256 0.436
M*Gender Married - Gender interaction 0399 0.196

Table 3: Missingness in the tri-variate model
Missingness variable
Variables Anymis Fammis Twomis Fammis2 Pctmis Miss2-4
Constant -0.68** -0.86** -0.99** -1.17** 0.12** -1.26
(0.16) (0.17) (0.17) (0.18) (0.04) (0.18)
PerInc 0.007 -0.01 0.003 -0.02 -0.002  0.008
(0.02)  (0.02) (0.02) (0.02)  (0.004) (0.02)
Sex 0.06 0.11* 0.13* 0.18** 0.02* 0.054
(0.07) (0.07) (0.07) (0.08) (0.01) (0.076)
MS -0.21**  .0.08 -0.12 0.03 -0.009 -0.17**
(0.07)  (0.08) (0.08) (0.08)  (0.015) (0.08)
Ed -0.0005  0.005 -0.004 0.006  -0.0009 0.012
(0.008) (0.008) (0.009) (0.009) (0.002) (0.009)
Size 0.06** -0.02 0.06**  -0.05** -0.004 0.06**
(0.02)  (0.02) (0.02) (0.02)  (0.004) (0.02)
** significant at the 5% level; *significant at the 10% level

679



Table 4: Response error in the tri-variate model
Missingness variable

Variables Anymis Fammis Twomis Fammis2 Pctmis Miss2-4
Omission

Constant S1.30%F -1.20%*  J1.28%F  J1.20%*  _1.27%F  -1.27**
(0.13) (0.13) (0.13) (0.13) (0.13)  (0.18)
Earn ($-107%) 1.24%*  1.35%%  1.28%*  1.31**  1.20%% 1.25%*
(0.30) (0.32) (0.33) (0.32) (0.32) (0.32)

Comimission
Constant S2.45%% O AR¥* Q. 44%% 2. 44%%  _D.46**  _2.45%*
(0.15)  (016)  (0.15)  (0.15)  (0.15)  (0.16)
Earn ($-107%)  -0.90 -0.90 -0.94 -0.92 -0.88 -0.88
(0.73) (0.78) (0.74) (0.74) (0.73)  (0.79)

Correlation
Ro 0.28**  0.35%*  0.34** 0.30* 0.28**  0.35**
(0.13) (0.14) (0.14) (0.16) (0.10)  (0.15)
Re 0.083 0.06 -0.06 0.02 0.06 0.094
(0.16) (0.18) (0.17) (0.13) (0.09) (0.17)
Likelihood/N -0.6423 -0.5690 -0.5677 -0.4881  -.4881 -0.4960

** significant at the 5% level; *significant at the 10% level
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