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Unit nonresponse is a serious problem in the Survey of Consumer Finances (SCF). Inthe
area-probability (AP) part of the SCF sample, only about 70 percent of the selected respondents agree
to participate in the survey; in the relatively wedthy SCF list sample, the cooperation rate is much
lower.r Unsurprisingly in thislight, the study of nonresponse has long been a core area of research for
the project.? The survey isfortunate in having extensive frame data on income and some other
characterigics for the entire list sample, and this information has driven most of the project research on
nonresponse. Thiswork has contributed very substantialy to our ability to measure the behavior of
wedlthy households. However, until the 1995 survey, the only systemétic information available for the
AP sample has been the identity of the primary sampling unit.

This paper uses information newly available for the 1995 SCF to look more broadly at the
causes of unit nonresponse and the efforts expended to obtain completed interviews. The new data
used here include information about characteristics and attitudes of the interviewers, descriptive materia
about the first contact with the respondent, characteristics of the respondent’ s neighborhood, and the
adminigrative logs that interviewers keep to track actions for each case.

The paper focuses on two issues. Firg, following the research of Groves and Couper [1996]
on “tailoring” behavior by interviewers, the paper develops a set of reduced form models describing the
interaction of effects attributable to interviewers, respondents, and the contextud effects of
neighborhoods. An innovation in the gpproach here is the use of a discrete time hazard model of the
resolution of the sample casesinto complete or refused find digpositions. Second, | present information
on theinformationd gains from pursuing very difficult cases though alarge number of attempts.
Traditiondly, it has been argued that the vaue of this gpproach liesin abdief that such difficult cases
are more like the cases that ultimately refuse to participate than the cases that do participate. However,

1See Kennickell and Woodburn [1997] for a description of the SCF sample and more detail on
response rates. Other SCF information is available on the FRB webpages at
http://mww.bog.frb.fed.us/pubs/oss/oss?/scfindex.html .

2For example, see Woodburn [1991] and Kennickell and McManus [1993].
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such cases dso tend to be quite expensive. Here | look at the effects on some key wealth estimates of
truncating the efforts expended on cases.

The paper has four sections. Thefirst part gives some background on the design of the SCF
and provides a basic description of unit nonresponse in the survey. The second section develops a
multivariate model of nonresponse. The third section presentsinformation on the effects on wedlth
estimates of truncating the set of completed cases based on the number of contacts required to

completethem. The find section summarizes the findings of the research and outlines future work.

|. Background
Description of the Survey

The SCF isatriennia survey sponsored by the Board of Governors of the Federal Reserve
System, with the cooperation of the Statistics of Income Division (SOI) at the IRS. Datafor the 1995
survey, the bagis of this paper, were collected by the National Opinion Research Center at the
University of Chicago (NORC) between the months of June and December using computer-assisted
persond interviewing. There were 246 fina interviewers for the cases released to thefield. The
median interview required gpproximately 90 minutes, but some took aslong asthree hours. The
questionnaire focuses on households assets, liabilities, and financid rdationships. Dataare dso
obtained on employment history, pension rights, marita history, demographic characteristics, and
various attitudes and expectations.®

The SCF employs a dud-frame sample design, including an area-probability (AP) sample and a
lis sample* The AP sampleis amultistage design with equal probabilities of sdlection for each
household included.® Thelist sampleis drawn from a specia sample of tax returns selected and edited
by SOI for research purposes, the Individua Tax File (ITF). These dataare divided into seven dsrata
for sampling. Empiricdly, the firgt three srata overlap strongly with the AP sample in terms of their

3K ennickedll, Starr-McCluer and Sundén [1997] provide an overview of the data.
“See Kennnickell and Woodburn [1997] for details.
5See Tourangeau et a. [1993).



Table 1: Response Rates as a Per cent of Eligible
Respondents, 1995 SCF, for Various Parts of the
Sample

All AP sample cases

66.3

Northeast region 60.1

Northcentra region 70.9

Southern region

67.2

Western region

65.3

Largest urban areas 58.9

Other cities and towns 66.6

Non-urban areas

77.6
All list sample cases 30.4

Stratum 1 45.2

Stratum 2 39.5

Stratum 3 35.5

Stratum 4 35.0

Stratum 5 30.4

Stratum 6 23.9

Stratum 7 12.8
List sample participants as a % of
those not refusing by postcard
All list sample cases 38.7

Stratum 1 54.2

Stratum 2 54.7

Table easons for Noninterview, 19§§%CF
Percergtrg{ ﬁllbglbleSample Type 287

Stratum 6 9 List

Stratum 7 15.1
Postcard refusal NA 30.7
No contact 2.1 0.0
Unlocatable 0.1 3.9
Unavailable 0.3 3.0
Language problem 3.3 0.7
Tooiill 4.4 2.0
Refused by gatekeeper 2.8 3.6
Refused, too long 17.5 16.9
Refused, too personal 47.2

18.7

Refused, gov't involvement 7.6 2.8
Stopped work 5.4 15.2
Other incomplete 9.4 25

3

wedlth and the top four strata are generaly
substantidly wedthier. Casesin higher drataare
sampled a increasingly higher rates. List
respondents are treated somewhat differently from
AP respondents. by agreement with SOI, list sample
respondents are initidly sent a postcard offering them
achanceto refuse participation in the survey. All list
cases not returning apostcard and dl AP cases are
to be pursued with equa vigor. The AP sample
provided about 2,800 of the survey participantsin
1995, and the list sample about 1,500.
Unit Nonresponse

The generd experience over the hitory of
the survey isthat respondents fed that the survey is
long and thet it requests particularly sengtive
information. Consequently, it is not surprising that
response rates have been lower than those in many
other U.S. government surveys. Table 1 provides
information on nonresponse for different parts of the
sample. For the AP sample, nonresponseisa
particular problem in the northeast region and in
more urban areas. For the list sample, response
rates decline from the bottom stratum to the top
gratum. Even removing the postcard refusals from

the calculation, the response rates in the lower dtrata

are dill subgtantidly below those for the AP sample.  Thus, it seems that there may be some factors

affecting response for the list sample that are not as strong for the AP sample. Perhapsit isthe effect of
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being contacted more times than AP cases or being  Figure 1: ASH Plot of Number of Contacts, AP Sample
o ] ] and List Sample, 1995 SCF
contacted specificaly by name, ether of which

might arouse suspicion.®

Based on thefinal case digposition codes,
amost half of the final reasons entered for
nonresponse in the AP sample indicate that the
respondent thought the survey was “too persona”
(table

2). Thelength of the survey is dso an important
factor for the group. For thelist sample, the length of
the survey is about as important as for the AP sample; the lower proportion coded “too persona” and
“government involvement” may be explained by the dimination of the group that refused by postcard.
The data aso show that a sgnificant fraction of apparently digible observations cannot be
classfied as either complete or refused. About 8 percent of AP cases and about 22 percent of list case
have find completion codes of “no contact,” “unlocatable,” “unavallable,” or “stopped work.”
Moreover, it appears that even these figures understate the number of such “censored” cases. If we
take the set of incomplete cases and reclassify them as censored if the last recorded action in the record
of calsindicated that the case had not been contacted on that attempt, the proportion of such cases
rises to about 9 percent for the AP sample and 30 percent for the list sample. | suspect that the
proportion of such observationsin the SCF is high rdative to what might be found in other surveys, but
| know of no systematic investigation of such outcomes in other surveys.

Contacts

éCartwight and Tucker [1967] discuss an example where advance contact has negative effects.



Figure2: ASH Plot of Number of Contacts, by Final The project interviewers were diligent in
Disposition; AP Sample, 1995 SCF

pursuing the respondents. For each sample, figure 1

= | | showsan average shifted histogram (ASH)—atype

of kernel dendty estimate—plot of the distribution
of the number of contacts at the end of the fidld

period.” The results for both are remarkably similar.

The overdl median number of contacts was only 3

(mean of 4.1), but 10 percent of cases had eight or

Figure 3: ASH Plot of Number of Contacts, by Final more contacts, and one case had 34 contacts® As
Disposition; List Sample, 1995 SCF

shown for the AP and list sample respondents

==l | respectively, the results differ surprisingly little when
broken out by find disposition. The solid linesin the

figures show the digtribution for cases that were

resolved as completed, the dashed line those that

.| were resolved as refused, and the dotted line those

that were unresolved at the end of the field period.
For both samples, the didtribution of contacts for the refusalsis shifted to the right of that for the
completed cases. This outcome is expected, since efforts are expected to be made to convert refused
cases until it isjudged that such efforts are no longer productive. It is aso driking how much more
dike the digributions are for completed and refused casesin the list sample than in the AP sample. For
the cases that were unresolved at the end of thefield period, it isinteresting (the average of “a surprise’
and “ardief”) how smilar the digtributions are to those for the sample cases that had afind resolution:

"The number of contacts for the list sample exdludes the initia postcard mailing. The
interviewers reported that very many respondents had no recollection of having received any earlier
urvey maerias.

8For asmall number of cases, there were no recorded contacts: of the 385 cases with no
recorded contacts, 13 were complete cases, 2 were refusals, 179 were censored cases, and 191 were
indigible.
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both the median and mean number of contacts are virtualy the same, and the didtribution isno less
skewed. Thus, thereisno indication &t this level that there was any different effort expended on cases
that were never resolved.

Although contacts were monitored by the field supervisory staff, it wasimpossible to enforce a
grict protocol without more precise information than was available without greet effort. Extreme
numbers of calsto resolve a case have a clear monetary cost. It isaso possible that some interviewers
could also have ceasad trying to make contact with cases that might have been particularly stressful; the
potential cost of such behavior is harder to evauate.

New Datain the 1995 SCF

In the 1995 SCF, severa new sources of information were added with the goal of furthering
our understanding of unit nonresponse in the survey. First, new questions were added to the household
enumeration folder (HEF), a paper document interviewers use to determine the respondent and record
their actions on acase. The coded HEF data include a description of the firgt interaction with a person
in the selected units, some characteristics of the informant for theinitial household listing used to
determine the igible respondent, characteristics of the neighborhood surrounding the dwelling, and key
items from the record of cdls, aligting of dl attempts to contact respondents. Second, interviewers
completed a questionnaire about their own work and educationa background and their attitudes.
Third, ZIP code data were available for every case, and thisinformation was used to link socio-
demographic data derived from public files for the 1990 Census of Population.

Thereis no usable information on the record of cals for only 504 observations out of about
8,740.° The completion rate for the interviewer questionnaire was 100 percent, and missing
information problems there are fairly smal. There were minimd problems in maiching the geographic
variables by ZIP codes. Unfortunately, there are many cases with missing data among the variablesin

“The totals exclude the 1,070 list sample cases that refused participation by returning the
postcard. The cases with missing data are nearly equaly divided between the two samples; only about
30 were complete cases, about 70 were indigible, about 100 are in the censored group, and the
remainder were refusas. There are dso more minor problems with missing data within the record of
cdls.
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the HEF describing the structure of the sample household (about 4,100 cases) and those describing the
first contact with the HEF respondent (about 1,500 cases).™® Interestingly, these missing data problems
were widdly spread over the whole group of interviewers, rather than being concentrated in asmaller
group. Logit modding indicates interviews more likely to have substantid missing enumeration data
were in ZIP codes with higher proportions of college educated adults, and less likely when the
interviewer was older and more experienced and when the respondent was a list sample case sdected
from a dratum with high predicted wedth. Because of the severity of this missng data problem, the
models reported in the next section that use the enumeration and contact variables should only be taken

as suggestive.

1. Models of Unit Nonresponse
Background

The interactions between interviewers and respondents are at the heart of the survey process,
but very many of the events that occur at that level either are unmeasurable without severe disruption of
the interview, or are very difficult to define objectively. Mogt of the early research on these
interactions examined behavior during an interview. Study in this area dates at least to Rice [1929]
who studied the effects of interviewer beliefs (in his case aoout prohibition) on the answers respondents
give. Hanson and Marks [1958] focused on the relationship between interviewer characterigtics and
data qudity in an experiment using the 1950 Census of Population. Cannell et d. [1968] devised a
sophisticated study merging data from the Hedlth Interview Survey, aset of observations of interviewer
behavior, a questionnaire administered to respondents about the origind interview, and an interview
with the interviewers. Thelr resultsindicated thet attituding variables had a best aminima influence on
accuracy, but behaviora variables had strong effects.

19T he observations with missing enumeration data include about 1,300 completed cases, 1,700
refusals, and 1,100 cases that were neither complete nor refused at the end of the field period. Dataon
the firgt contact are missing in roughly equa numbers for completed, refused and censored cases.
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More recently, there has been much discussion of unit nonresponse in the literature (for
extensve citations see Bogestrom et &. [1981] and Holt and Elliot [1991]). However, mogt of this
research has dedlt with the effects of nonresponse in estimation and possible remedies through weight
adjustments (see, e.g., Little [1993]). Recent work by Groves and Couper [1993a, 1993b, 1996] has
developed atheory of response and assembled a variety of types of information to test aspects of the
theory. Because of the importance of their efforts for interpreting the research reported in paper, it is
useful to describe their work briefly.

Groves and Couper hypothesize that two factors should figure prominently in interviewers
drategies as they gpproach a meeting with a respondent: keeping the respondent engaged, and tailoring
their remarks throughout the interaction in a direction expected to avoid a permanent refusal.
Interviewers may differ in their abilities to generate responses to the subjects’ reactionsthat lead in a
positive direction, and in their ability to decode the cues respondents provide. The authors assembled
severd sources of data. Asa part of the National Survey of Hedlth and Stress, along interview on
physical and menta hedlth, interviewers obtained information describing the person with whom the
negotiation for the interview took place and the events that occurred during the interaction. The
interviewers also maintained arecord of calls for each sample dement, and they filled out a
questionnaire about their own backgrounds and attitudes. These data are brought together in a series
of modds describing the success of each of the firgt through fourth contacts with the sample households
aswell asan overdl mode of response.

In their modds, they find some strong effects, and a generd weeakening of effects with repesated
contacts with a respondent. For example, barriers to entry have a negative effect on completing a case,
but the effect fades with additional contacts. They find that successis less likely with one-person
households and male respondents, and more likely where the interviewer is confident. Interestingly,
interviewer experience has no effect. Initid negative satements and time delay satements made by a
respondent have a persistent negative effect over repeated contacts. A measure of the degree to which
interviewers tailored their interactions from one contact to the next has no significant effect, perhaps

because of the crude nature of the measure. There are problems with their model. Asin the SCF
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study reported here, interviewer assgnment was nonrandom, and many important variables are
unobserved.
Prior SCF Work on Nonresponse

Most prior work on nonresponse in the SCF has focused on the list sample. Research
reported in Woodburn [1991] investigated the effects of post-tratification for nonresponse adjustment
inthelist sample. Kennickell and McManus [1993] used more detailed information in the list sample
frame to develop models of nonresponse for this group.!* In these models, about three-quarters of the
explanatory power came from ameasure of financid income, with higher levels of this variable
corrdlaing with alower response propensity.’>  Other important contributing factors were non-taxable
income (pogitive effect on response); pension income (pogitive effect); red estate taxes (negative
effect); wage and sdary income (negative effect); edtate, trust or royadty income (negative effect); age
(negative effect), resdence in the Western or Southern regions (postive effects); resdencein Cdifornia
or any sdf-representing PSU (negative effect). The results of these models support the structure of the
nonresponse adjustments applied to the SCF weights for the list sample. Unfortunately, because the
variables available for modeling are so highly aggregated and abstract, it is difficult to extract much
indght into the behaviora mechaniams that underlie the decision to participate in the survey.
AnalysisUsing the 1995 SCF Data

Respondents and interviewers come together usudly with different information and perceptions
about each other, and with very different incentives. Their interaction is atwo-part behaviord game (or
more-parted, if we alow for the effects induced by supervisors, survey organizations, and principd
investigetors).

The intended role of the interviewer during the negotiation stage is to communicate information
to the respondent that will lead to an agreement to complete an interview. Interviewer behavior is
influenced by a number of factors. Aswith other workers, it isimportant that they perform sufficiently

"The variables congructed from the I TF include a number of income, tax, and other dollar
vaues, the age of the filer, geographic information, and other variables related to the SCF sample
design.

Financid incomeisindudes dl types of interest and dividend income.
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well to keep their jobs. There is monitoring of interviewers performance dong severd axes, including
the proportion of cases they complete, and some indications of the qudity of the data collected.
However, it seems likely that interviewers are driven by other lesstraditiond incentivesaswell. Itis
griking how frequently the SCF interviewers talk about the importance of the research that gets done
with the data they collect, the interest they have in the lives of other people, the adventure they find in
vigting strangersin unusud places, and the appreciation they have of the independence of their work.
Whileit is clear that they find most respondents enjoyable, there are sometimes very stressful and
unpleasant interviews. Potentiad SCF interviewers are made aware of the nature of the survey, and they
are selected based on their past performance and credentids, and at least implicitly on their ability to
dedl with strangers with areasonable lack of fear. Because thereis generaly other work that competes
in the same sdary range as interviewing, experience is likely to weed out people who do not fit the
desred profile. SCF interviewers are dso extensvely trained in order to minimize variationsin
technique. Nonethdess, many important variaions likely remain in this group.

Randomization in the SCF sample designs virtualy guarantees that respondents are more varied
than interviewers. Respondents are taken to have a set of preconceptions and an internd structure that
determines their responses to stimuli. Prominent among the factors that might influence respondentsin
their willingness to participate in an interview are: adesre for attention or company, a sense of the
competing uses or vaue of thelr time, their past experience with surveys, their sense socid integration
and the value of public service, their faith in government, their sense of their physica security, and their
fedings about privacy. Respondents reactionsto an interview may aso be shaped by their education
or sophigtication. 1t may aso be that respondents who understand a survey and who fed themselvesto
be particularly interesting in the context of the survey might dso be made particularly suspicious. No
doubt there are many other psychologica and demographic consderations that dso enter into a
decison to cooperate in an interview.

Although it would be interesting to modd separatdly the interviewers efforts and the
respondents’ receptivity, our ability to monitor what actualy happens during the negotiations between
interviewers and respondents is very limited. Thiswork reported here takes a reduced form approach,
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focusing on the factors influencing the resolution of casesinto “completes’ and “refusds” These
resolutions are taken to be indicators for a latent variable reflecting something one might cal the
respondents “enthusasm” — denoted E, where this varigble is a function of respondents’ pre-existing
attributes and their cumulative reactionsto the interviewer. If E rises above a certain upper level E”,
the respondent completes the interview, and if it falls below a certain lower level E, he refuses
“permanently.” Until arespondent passes up to or beyond either E* or E', heremains“at risk”: for
respondents at risk, dl we know isthat their leve of E liesbetween E* and E'.

We might gpproach modeling the outcomesin severd ways. One might smply mode overdl
response versus al other outcomes, as has been common in most of the literature, or the probability of
response a a given contact, asin Groves and Couper [1996]. An appendix to this paper provides a
st of estimates of a set of such mode s for comparison with such earlier results. This paper adopts a
different gpproach.

A respondent’ s decision at each contact to participate, refuse participation, or to stop short of
either fits within the framework of a discrete time hazard model.** A classic example of the gpplication
of ahazard modd isin the biometric literature where there is the possibility that a person under sudy
might die of anumber of causes over the period of observation or might continueto live at risk of dying
through the period of observation. For the model considered here, the exit states are completed status
and refused gtatus, and the population at risk at each contact consists of the cases that have not
received afina digposition as of the previous contact. Casesthat cease to be contacted before they

achieve afina resolution into complete or refused cases are treated as censored. The time dimengion is

BAnother possibility might be to modd the process incorporating the ordering implied by E
using, for example, averson of the ordered probit for repeated events.  Although, asmple two-date
hazard modd should be less efficient than a correctly specified mode incorporating the ordering, it is
aso amore flexible form than the ordered probit: the ordered probit estimates one set of coefficients
with an event-specific shift parameter, while the hazard mode alows afull separate set of parameters
for each outcome. Investigations not reported here suggest that the smple ordered probit model is
insufficiently flexible to capture the effects captured by the hazard modd!.
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taken to be indexed by contacts with the survey respondent.* The generd form assumed for the model
isaform of logit:
log%= B
i0e

where P, is the probability of outcome ] for casei at timet, P, isthe probability that casei remains a
risk after period t, X;; isavector of possbly time-varying covariatesfor casei a timet, and $; isa
vector of parameters conformable with X;;. Because the likelihood function is the product of the
probabilities at each period observed and $; is not time-varying, the modd can be estimated using a
standard multinomia logit procedure taking each period for each survey case that is il at risk at that
point as a separate observation. ™

Plots of the unconditiona discrete time hazards of resolving a case as a complete interview or a
find refusd are shown in figures 4 and 5 for the AP and list samples respectively.'® The generd shape
of each of the plotsis very amilar: thereisasharp initid rise in the hazard, followed by a sharp decline
and atralling off of therate. The fact that the hazard first rises and then declines most likely reflects two
factors. Firgt, many respondents express a desire to read the study materias, confirm the authenticity of
the study, or smply to think over the decision to participate. Second, reluctant respondents (even quite
reluctant ones) are given additiond information in subsequent attempts or exposed to different
interviewers until the respondent unequivocaly refusesto participate. In practice, the two effects are
entangled. As expected, the refusd hazard for the list sample casesisiinitidly much grester than that for

“There are other possible choices for the time dimension in the model, most notably attempts
onacase. The generd didtribution of contacts and attemptsis Smilar in shape. However, because the
coding of case actionsis insufficiently strong to distinguish trivid actions from serious actions, the
variable attempts appears to be too noisy an indicator to use in modeling.

15See Allison [1984, 1995] for adiscussion of the estimation of discrete time hazard models.
The SAS procedure CATMOD was used for estimation.

15The hazard for refusal is computed for each contact as the number of cases that resolve at that
point as refusds, divided by the number of cases ill “at risk” just before that contact |ess the number of
observations censored at that point. This caculation and those that follow exclude the list sample cases
that refused participation by returning the postcard.
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Figure 4: Hazard Rate over Contacts, by Final Figure 5: Hazard Rate over Contacts, by Final
Disposition; AP Sample, 1995 SCF Disposition; List Sample, 1995 SCF

by
s

the AP cases. Overdl, the shape of these plots reflects the smple intuition that “the easy cases resolve
firs.” The important question is, what are the systematic components of this process?

Although there are interesting new data available for modeling the hazards, the information is
dill limited relative to the task. 1t is particularly problematic that to understand unit nonresponse more
fully, we need information on the characteristics of the respondent, which are very likely to be
unavailable from the respondent in cases where that person wishes strongly to avoid giving the
interviewer information. The first column of table 3 shows the smplest mode incorporating varigbles
congtructed by matching sample observations by ZIP code with characteristics measured in the 1990
Census, and some terms describing the sample design. The matched Census variables are available for
amogt dl cases!’ The variables sdlected for modding here include the percent of non-whitesin the
neighborhood, the percent of residents older than age 65, the percent of adults who have at least some
college education, the percent of adult males working, the percent of adult femaes working, the

average household size, the median house vaue, the average commuting time, and the degree of

The ZIP code information for AP casesiis based on the actual sample address, but the code
for list sample cases is taken from the origina address from which their tax return wasfiled. Although
tax filers are required by law to use their home address on their tax return, it is clear from interviewers
remarks that many list respondents were, in fact, interviewed elsewhere. Thus, neighborhood
characteristics may be measured with error for such observations.
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urbanicity of the neighborhood.® These variables reflect three effects: (1) the pure effects of
neighborhood context, (2) indirect characteristics of respondents who choose to livein such aress, and
(3) other unobserved characteristics of the respondent that may happen to be correlated with the
vaiables. Some of these varigbles are included to dlow for obvious demographic variation. The
percent of workers, household size, and commuting time are intended largely to reflect characteristics
related to the value of time. Such effects are dso likely captured by the income and house vaue
vaiables. To dlow for some differences in the two samples, dl the modds shown aso include dummy
variables indicating whether an observation derived from the bottom three strata of the list sample or the
higher strata of that sample.

In this modedl and those that follow, the cases included are those that hed at |east one contact
and for which the varigbles in the models contain no missing data. Thefird line for each variable in the
table shows the estimated margina effect on the propensity to complete an interview compared to
remaining unresolved, and the third line shows the effect on the propengty to refuse compared to
remaining resolved. The second and fourth lines give standard errors for the coefficients above them.
A “+" indicates that an estimate is Sgnificant at the 1 percent leve, and a“*” indicatesthat it is
sgnificant at the 5 percent levd.

The pure geographic effects are limited, but interesting. Respondents living in centra areas of
the largest cities are more likely to refuse than people living in non-urban (on average subjected to
higher levels of simuli?), but they are not different in their response propengty. Thosein outside the
centra areas of the largest cities are not significantly different from those in non-urban aress.
Respondents in other cities are less likely than those in non-urban areas to give a complete interview
(smaller populations may make raise questions of privacy?), but are no different in their propengty to
refuse.

Most of the neighborhood variables have strong effects: Cases in neighborhoods that are
disproportionately white in their racia composition are more likely to be resolved overdl, but refusas

180ther variables, such as the median household income, are dso available, but failed to
account for significant additiona variation in other exploratory modeing.
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are the more likely outcome. Neighborhoods with greater concentrations of people over the age of 65
arelesslikely to give an interview (security issues or suspicion?), but are no different in thair refusal
propengties. Neighborhoods with higher proportions of college graduates are more likely to complete
an interview, suggesting that respondents who are more educated may be more likely to understand and
gppreciate the purpose of the survey. Two of the variables expected to proxy for the vaue of the
respondents time have significant effects. neighborhoods with higher proportions of working maes and
neighborhoods where people have longer commuting times to work are less likely to complete
interviews, though no they are different in terms of their refusal propensties. Consstent with earlier
SCF findings of awedlth effect in nonresponse, cases in neighborhoods with higher housing values were
ggnificantly lesslikely to complete an interview. As expected, relative to AP cases the observations
from the higher drata of the list sample are more likdly to refuse and less likely to complete an
interview; the cases from the lower drata are not significantly different from other cases in terms of their
edimated hazards. Generaly, these effects persst in the more complicated models below.

The hazard modd offers a convenient way of including contact-varying characterisics. The
modd in the second column of table 3 adds a variable indicating whether the interviewer a agiven
contact is a different one from the one who started the interview, and variables intended to capture time
effects, including the number of days elgpsed from the first contact to the current contact, the total
elgpsed number of attempts (including contacts), and the elgpsed number of contacts. Cases that have
been taken over by anew interview are strongly more likely to be resolved overdl, but such events are
sgnificantly more likely to be refusals; this outcome undoubtedly reflects the fact that most changes of
interviewer take place when a case has dready given arefusd just short of afind oneand it is believed
that adifferent interviewer might “convert” the case. Unsurprisingly, the greater the number of daysa
case has been “in play,” the more likdly it isto exit asarefusd and lesslikely as acomplete case. The
effect of “perastence’ is shown in the coefficients on number of attempts. more attempts correlate with
greater probability of exit in both Sates. Increasing numbers of contacts lessen the likelihood of exiting
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asarefusd; thisresult could be taken to suggest that the persondization of the process over repested
contacts makes it harder for a respondent to make a firm refusal.*®

The modd in the third column of the table adds variables obtained from the questionnaire
adminigtered to the project interviewers. The vaues entered into the model are based on the responses
of the interviewer who was working on each case a each contact. The variables included are selected
from amuch larger number through initid modeling with sSmpler estimation methods (e.g., probit modds
of overal response, or response given that a case was il at risk a a given contact).

Cases assgned to more experienced interviewers are more likely to resolve as refusds; this
result likely reflects atendency to assgn more difficult cases to more experienced interviewers.
Previous computer experience is associated with a higher completion propensity; perhaps such
interviewers appear more “professona” to respondents. Cases administered by college educated
interviewers do not differ sgnificantly in their reqponse hazards. Older interviewers are less likely to
have refusds, this result accords with survey “folklore’ that respondents find it harder to say “no” to
older interviewers. However, the propensity for completing an interview is not significantly different for
cases gpproached by older interviewers. Interviewers who are relatively confident thet they can
persuade reluctant respondents are actudly less likely to obtain elther find resolution, but refusds are
relatively less likely than completions. Outgoing interviewers are more likely overal to resolve their
ca=s. Interviewerswho think of themsalves as“hams’ are sgnificantly lesslikely to have refusds, this
group may be particularly good at tailoring their remarks to ded with respondents’ reservations. Those
who favor a strategy to emphasize engagement with the respondent on the first contact do not have
notably different outcomes. Interviewers who are relatively curious about other people are less likely to
have lower completion rates. Curioudy, interviewers who have rdatively gregter interest in the research
are dgnificantly more likely to have their cases resolve as refusas.

The fourth model adds variables based on data interviewers recorded about the respondents on
the first contact and about respondents neighborhoods on the first in-person attempt. Because, as

PAlternatively, the result may smply reflect unobsarved heterogeneity in the population
modeled. See Allison [1995].
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noted earlier, the missing data rate is very high for these variables, the mode estimates should be taken
as merely suggestive. Cases with barriers (either physica ones or gatekeepers) are not significantly
different from other cases; perhaps barriers are more important in determining the possibility of contact
a dl. Thereisa counterintuitive lower propendty for casesin “rich” neighborhoods to refuse; because
of the presence of the other economic controls, this may indirectly reflect characterigtics of
neighborhoods that have changed since the 1990 Census. Otherwise, the interviewers perceptions of
the relative prosperity of neighborhoods have little effect. Contrary to the cusomary presumption, mae
respondents appear less likely to refuse, though they are no different in their propensty to complete a
case. Younger respondents tend to be less likely to achieve afind resolution of their interviews. Not
surprisingly, single-person households were both more likely to refuse and less likely to complete an
interview; security concerns are likely to be important for such cases. Respondents who asked
informationa questions or questions about possible incentives to participate do not gppear to differ from
other respondents. However, those who made negative comments at the time of the first contact were
more likely to resolve as arefusds and less likely to resolve as a completed cases.  Respondents who
asked questions about the length of the interview were less likdly to refuse, but those who made
commentsindicating that they wanted to delay the interview were less likely to resolve as completed
cases.

The clearest problem in these moddsisthe fact that cases are not randomly assigned to
interviewers. Almost surdly, there are dso important dimensions of unobserved heterogeneity across
the sample cases, though the expected effect of such omissions should be to bias coefficients toward
zero. However, there are dso severa noteworthy potential problems that entail the condition of
“informative censoring,” which occurs when censored cases would have been more likdly to have
exited in one state or another had they been contacted a sufficient number of additiond times.

There are a least three mechaniams that might induce informative censoring in the SCF sample.

Firdt, unless arespondent refuses very strongly, he should be pursued until he does so or he agreesto

2Edimated standard errors and significance tests are not affected by unobserved heterogeneity
bias (Allison [1995]).



complete an interview. Given the tremendous pressures on interviewers to produce completed cases, it
would be very surprising if they attempted to contact every case with equd vigor, particularly those they
might have believed to have been more likdly refusas. Second, during the field period, a concerted
effort is made to avoid (to the degree feasible) large disparities in completion rates across PSUs, and
there are fairly hard targets for numbers of casesin the variouslist sample drata. Although this

ba ancing has some desirable effects (particularly on estimated variances), it may induce differencesin
effort sSnceit is clear that cases are not equaly difficult in dl areas. Third, some respondents may make
themselves hard to contact rather than have to dedl with an interviewer, and such people may be more
likely to have refused had they been contacted further.

Informative censoring may lead to complex biases, and there are no smple tests for bias.
However, senstivity tests excluding the censored cases from the modeling atogether suggest that
informative censoring may not be alarge problem.  Moreover, the distribution of effort in figure 4
showing very smilar patterns of effort across censored and fully resolved cases d o offers some

comfort.



Table 3: Discrete Time Hazard M odels of Completion and Refusal, 1995 SCF

0.03 0.10
INTROPT g fdl+ 35 3060 74 0o 9n
- - - - * " :
321 382+ o5 186 001 010
CCCMSA % 9% 09 94t BARR o 04
0.37+ 0.23+ 0.22* 0.17 011
0.08 0.08 0.09 033 00.3215
OCMSA -0 0P 0% 0% RHRES -0.08
0.06 0.04 0.04 -0.03 ou
0.06 0.06 0.07 0.24 O 05
MSA Q40+ Q42+ 088+ 048t pooR 018
0.04 -0.26* -0.16 -0.37 010
0.1 011 0.12 0.30 (3 3(?30
PWHITE Q.37+ 953t 933+ 93 RICH 012
0.54+ 0.56+ 0.80+ 0. 0.08
017 0.19 0.21 0.66 -%.2557*
- - - - *
PGT65 A L A MALE 0.02
-0.23 -1.21 -0.85 0.70 006
0.76 0.78 0.88 344 -(()) %3*
Ik
AHHSZ %43 Qs %49 924 ALE30 -0.33+
0.11 0.02 0.07 0.35 009
01 0.11 0.12 0.41 -00.3835+
Xk * X .
PCOLL 933 98t 952 22Y As1 40 031+
-0.12 014 0.03 -0.67 008
0.34 035 0.38 1724 -O0 2255
PMWK N v o <A A41_50 -0.20+
0.19 -0.84 -1.54* -1.07 007
0.65 0.66 0.72 251 —00 2233
PRWK %56 %08 i 0ot ONEP Q.77+
0.30 1.00 1.50% 145 015
0.61 0.64 0.69 234 %.2134+
ATRAV.  -Qale g2+ Qdor 4@ |yrog 000
0.09 0.01 0.07 0.11 008
0.06 0.06 0,07 0.24 (()) %5
MHVAL Qg2+ g 02+ 98 1iMEQ -0.10
0.11 0.00 -0.02 0.26 006
0.06 0.06 0.07 0.23 -00. 1596+
IEXP ' g R INCENQ 0.12
Q@+ 9% 122
)k *
|COMEX %% QA RNEG 047+
o 9% Q.51+
ICOLL 0% 9% RDELAY Q&+
9% 00 ) . } -0.05
IAGE 301 324 DAYS '. 003+ 003+ 001
082+ Q40 014+ oO 01l4+ 014+
- * - . X
ICONV 3% 988 NATT . 003+ QO3+ Q05+
- - % . X
928+ .20 Qg2+ 902" 004
% _ . . X
IOUTGO QY 993 NCON . 001 001 000
Qd2* Q24 ' 006+ Q04+ Q01
- - o3 . .
ICURIO 999+ %% NEWI . 018+ 009 (()) 0178*
092 092 109+ 102+ 0.86+
INEIGH 9% 998 LSSTGE4  -0.31+ -0.32+ -0.33+ 011
_003 0 19 0.03 0.03 0.03 0.06
0.04 013 (()).0140+ (3.949* (()).0141+ %.(%8
IRES Q03 e LSSTLT4 Q04 010+ 014+ 031
922+ 0% -0.02 0.10 0.05 0.08
| HAM _003 002 0.05 0.05 0.06 0.18
0.02 0.03
0.23+ 019




20

Variable definitionsfor table 3

INTRCPT: Model intercept.

CCCMSA: Dummy variable: R'sresidence in center city of a CMSA (1=included).

OCMSA: Dummy variable: R'sresidence isin anon-center-city CMSA (1=included).

MSA: Dummy variable: R'sresidenceisin aMSA (excluding CMSAs) (1=included).

PWHITE: Fraction of residents of R's ZIP code who are white.

PGT65: Fraction of residents of R's ZIP code who are age 65 and older.

AHHSZ: Average number of peoplein householdsin R's ZIP code.

PCOLL: Fraction of adultsin R's ZIP code with at least some college education.

PMWK: Fraction of adult malesin R's ZIP code who are in the labor force.

PFWK: Fraction of adult femalesin R's ZIP code who arein the labor force.

ATRAV: Average number of minutesworkersin R's ZIP code travel to get to work divided by 10.

MHVAL: Logarithm of the median dwelling valuein R’s ZIP code.

IEXP: Logarithm of years of interviewer’s experience.

ICOMEX: Dummy variable: interviewer experienced with computers (1=experienced).

ICOLL: Dummy variable: interviewer has at least some college education (1=college).

IAGE: Logarithm of the age of the interviewer.

ICONV: Scale variable: interviewer believes every R can be converted with enough effort (1=strongly disagree,
5=strongly agree).

IOUTGO: Scale variable: interviewer considers self outgoing (1=strongly disagree, 5=strongly agree).
ICURIO: Scale variable: interviewer curious about other people and what they do (1=strongly disagree,
5=strongly agree).

INEIGH: Scae variable: interviewer enjoys challenge of unfamiliar neighborhoods (1=strongly disagree,
5=strongly agree).

IRES: Scale variable: interviewer likes being part of aresearch project (1=strongly disagree, 5=strongly agree).
IHAM: Scale variable: interviewer thinks of self asabit of a“ham” (1=strongly disagree, 5=strongly agree).
ITALK1: Scale variable: interviewer believesit is better on the first contact to keep a conversation going rather
than press for aquick decision (1=strongly disagree, 5=strongly agree).

BARR: Dummy variable: barriers (including physical barriers and gatekeepers) to contacting R (1=barriers).
RHRES: Dummy variable: by observation, R's neighborhood mostly residential (1=residential).

POOR: Dummy variable: by observation, R's neighborhood is poor (1=poor).

RICH: Dummy variable: by observation, R's neighborhood is rich (1=rich).

MALE: Dummy variable: R for listing was male (1=male).

ALE30: Dummy variable: R for listing was aged 30 or younger (1=<=30).

A31_40: Dummy variable: R for listing was aged 31 to 40 (1=31 to 40)

A41 50: Dummy variable: R for listing was aged 41 to 50 (1=41 to 50).

ONEP: Dummy variable for R lives alone (1=alone).

INFOQ: Dummy variable for R asked for information about the survey as the first contact (1=asked).
TIMEQ: Dummy variable: R asked about the length of the interview at the first contact (1=asked).

INCENQ: Dummy variable: at the first contact, R asked about the possibility of monetary incentives (1=asked).
RNEG: Dummy variable: at the first contact, R made negative comments about the survey (1=made comments).
RDELAY: Dummy variable: at the first contact, R made comments to delay interview (1=made comments).
NOREF: Dummy variable: at the first contact, R did not refuse to do interview on first contact (1=did not refuse).
DAY S: Number of days elapsed since first attempt on case, divided by 10.

NATT: Number of attempts made on case including current contact.

NCON: Number of contacts made on case including current contact.

NEWI: Dummy variable: interviewer changed since case originally fielded. (1=changed)

LSSTGE4: Dummy variable: casein list sample strata 4 or higher (1=included).

LSSTLT4: Dummy variable: casein list sample strata less than 4 (1=included).
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[11. Investigation of Some Costs of Unit Nonresponse
Contact-Level Variation in Net Worth

Although thereis fairly strong evidence of systemdtic variation in unit nonresponse across the
sample, it is very difficult to look a a set of coefficients and integrate though to a sense of the overdl
effects on avariety of estimates based on the set of find complete cases. Unfortunately, by the nature
of the phenomenon, we cannat directly estimates the costs of unit nonresponse. Traditiondly, one
argument that is given for pursuing cases through many contacts is that the “ difficult” cases are the ones
that are most like the cases that are not eventually interviewed (e.g., see Holt and Eliot [1991]). If we
take this conjecture at face vaue, we can use some information from the sample cases to draw
inferences about the nonrespondents.

Although there are many important potential variables one might examine for bias, akey
variable in the SCF is net worth. To get a sense of the variation in wesalth data collected at each level of
contact, figures 7 and 8 plot some key Satistics of the distribution of net worth for cases completed
from the two samples at different numbers of contacts?* For each contact, the central linein the figures
give the median net worth, the shaded area indicates the inter-quartile range, and the outer lines show in
the minimum and maximum vaues® For the AP sample, the median and the interquartile range vary
little, though one might argue that the distances of the extreme vaues from the median decline
somewhat. For the list sample, between six and eleven contacts, the interquartile range bulges dightly;

overal the median varies alittle and the extreme vaues appear to move toward the center.

IThe plots are truncated at 13 contacts because the sample becomes too thin after that point to
make reasonable estimates. Plots showing gross assets instead of net worth, and plots arraying the data
by number of attempts rather than number of contacts, are extremdy smilar.

22To minimize the graphica weight of very large vaues, while preserving the Sign of the data, the
vaues plotted have been subjected to a transformation using the inverse hyperbolic snewith ascde
parameter of 0.0001 (see Burbidge, Magee, and Rob [1988]).
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Figure 7: Net Worth by Number of Contactsto Completion, AP Sample; Median, I nter-quartile Range,
Minimum, and Maximum
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Figure 8: Net Worth by Number of Contactsto Completion, List Sample; Median, I nter-quartile Range,
Minimum, and Maximum
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Shiftsin the Net Worth Distribution Over Contacts

To press the question further, | designed the following experiment. Artificial samples of
respondents were generated by deleting cases with numbers of contacts exceeding various levels, and
for each such sample, the nonresponse-adjusted wel ghts were recomputed using only data from the
survey and the frames for the samples® Given these samples and weights, the distribution of
household net worth was estimated. Figures 9-14 show quantile-quantile (Q-Q) plots of the
distribution of net worth from the full sample againgt net worth from each of the reweighted subsamples
deleting cases with more than eight contacts, five contacts, four contacts, three contacts, two contacts,
and one contact, respectively.?* Of the full sample of 4,299 completed cases, about 330 required more
than 8 contacts, 910 more than 5 contacts, 1,280 more than 4 contacts, 1,820 more than 3 contacts,
2,570 more than 2 contacts, and 3,580 more than one contact. Deleting cases with more than 8
contacts has very little effect on the estimated digtribution. Deleting cases with morethan 5 or 4
contacts causes remarkably little additional distortion. When cases having more than three contacts are
deleted, the estimated distribution begins to deviate alittle more noticeably from the full sample
esimate. However, even when the comparison is made between the full sample and those that were
interviewed on the firgt contact, it is surprising how well the distributions match outside of the tails.

Given the nature of the information available in the list sample frame for use in nonresponse
adjusments to the pooled sample weights, one might well wonder how this result would carry over to
other surveys where such information is not available. To illuminate this point, figures 16-21 show
corresponding plots for the area-probability sample aone, where the weights have been adjusted for
nonresponse using only smple PSU-levd ratio adjustments, and some post-siratification based on age,
home ownership, and the regiona distribution of households with control totals computed using data

ZImplicitly, some information from the full sample appearsin the truncated samples because the
data were imputed using information from the full sample (see Kennickell [1991]). It was much too
expensive an exercise to create separately imputed datasets for each experiment.

24Again, the data are transformed using the inverse hyperbolic sine. The verticdl linesin the plot
denote (reading left to right) the 90" percentile of the distributions, the 99" percentile, and the 99.5"
percentile.
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from the Current Population Survey. Two points are worth noting. Fird, it is clear that the estimates of
the percentile breaks shown are lower when the estimates are made for the AP sample alone; however,
this results turns dmogt entirely on the difference between the AP and list samples, not the experimenta
truncations. Second, the deterioration of the correspondence of the full sample with the truncated
distributions across the experiments is comparable to that for the full sample.
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Figure9: Q-Q Plot of Net Worth, Full Samplevs. Full Samplewith 8 or Fewer Contacts
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Figure 10: Q-Q Plot of Net Worth, Full Samplevs. Full Samplewith 5 or Fewer Contacts
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Figure 11: Q-Q Plot of Net Worth, Full Samplevs. Full Samplewith 4 or Fewer Contacts
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Figure 12: Q-Q Plot of Net Worth, Full Samplevs. Full Samplewith 3 or Fewer Contacts
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Figure 13: Q-Q Plot of Net Worth, Full Samplevs. Full Samplewith 2 or Fewer Contacts
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Figure 14: Q-Q Plot of Net Worth, Full Sample vs. Full Samplewith Only 1 Contact

oV
1

ou

A\

10K
1

10K

Networih (Full Sancpl)

-1ImK -'0<
1 1

-IM

-1av
1

="M =M =1MK =K 2 10< 1700< ‘M 1M

Nelnorh (<=1 Gor:sa)




28

Figure 15: Q-Q Plot of Net Worth, Full AP Samplevs. AP Samplewith 8 or Fewer Contacts
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Figure 16: Q-Q Plot of Net Worth, Full AP Samplevs. AP Samplewith 5 or Fewer Contacts
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Figure 17: Q-Q Plot of Net Worth, Full AP Samplevs. AP Samplewith 4 or Fewer Contacts
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Figure 18: Q-Q Plot of Net Worth, Full AP Sample vs. AP Samplewith 3 or Fewer Contacts
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Figure 19: Q-Q Plot of Net Worth, Full AP Samplevs. AP Samplewith 2 or Fewer Contacts
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Figure 20: Q-Q Plot of Net Worth, Full AP Sample vs. AP Sample with Only 1 Contact
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Figure 22: Q-Q Plot of Net Worth, Caseswith Morethan 3 Contactsvs. Caseswith 3 or Fewer Contacts, AP Sample Only
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Because the truncated samples are dso a part of the reference samplein dl these Q-Q plot
comparisons, the effects of differences in the different contact groups may appear understated.
Focusing more directly on the truncated sample and its complement would highlight the differences
btween the two groups, but sample size differences are extreme in some cases. Figure 22 compares
the net worth of completed cases requiring more than three contacts with that of the complementary set
of completed cases. Because the median number of contactsis three, here the numbers of casesin the
two groups are roughly balanced. Weights were constructed separately for both the groups and a full
st of replicate weights was computed for use in estimating confidence intervals

Clearly, theinformation in the figure is the same as in figure 12, but the differences are visudly
amplified. The distribution of wealth for the cases with more than three contacts lies a bit above that for
the complementary group in the range below about $100,000, and for most of the range above about
$10 million. To gauge the importance of these differences, the dotted lines show the boundaries of an
estimate of the pointwise 95 percent confidence interva around the central Q-Q plot.*® Tomy
knowledge, thisisthe first instance of a confidence interva in a Q-Q plot. The results underscore the

impression generated by the earlier Q-Q plots: The bounds clearly encompass the 45 degree line over

%See Kennickell and Woodburn [1997] for a description of the replicate weight procedure
used for variance estimation in the SCF.

%Because of the complexity of this cal culation some smplifications are invoked in computing
the confidence intervas. The Q-Q plot shows the wedlth points corresponding to the same percentile
points of the wedlth digtributions referenced on the two axes. For thisfigure, the 95 percent confidence
bounds are computed as pointwise bounds in wealth-wedth space for a selection of percentile points.
At each selected percentile of the net worth distribution (0, 2.5, 5, 15, 25, 35, 45, 55, 65, 75, 8-, 85,
90, 95, 96, 97, 98, 99, 99.5, 100), a distribution of wedlth values associated with that point over the
sample replicates (see Kennickell and Woodburn [1997]) is computed. This estimate is made
separately for the populations on the two axes of the Q-Q plot. Given the independence of the two
samples, the coordinates of the upper bound of the confidence interval for a selected percentile point
are given by the wedlth value corresponding to the 97.5™ percentile of the distribution of wedlth
estimates a that point for the population on the vertical axis, and the value associated with the 2.5
percentile of the wedth estimates at that point for the population on the horizontal axis. The lower
bound is defined amilarly.
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the range of the distribution above $100,000, and the 45 degree line is on the edge of the confidence
interval below that point.

Figure 23 provides the corresponding information for the AP sample done. In this case,
virtudly the entire digtribution for the group with more than three contacts lies above the digtribution for
the complementary set of cases, suggesting that the later casesin the AP sample were broadly more
weslthy than the early cases. However, the 45 degree line is contained in the 95 percent confidence
interva for mogt of the range of the digtribution. Nonethdess, it isat least visudly suggestive that the
lower bound of the interval straddles the 45 degreeline.

Although these results are highly suggestive, for severd reasons they cannot be definitive. We
do not know the characteristics of the true nonrespondents, only those of the “late” respondents. One
might also argue this type of pointwise confidence interva is not the most gppropriate choice: The path
outlined by the points of the confidence intervals may not correspond to any actua Q-Q plot.?’

Further, variations over contacts for variables other than net worth may be quite different. Nonetheless,
the results suggest we should at least think carefully about expending very large effortsto secure
extremdly difficult cases.

Even if we could take these results literdly, if we gpplied them in a strict way — say, by
designing an optima cost-variance-bias tradeoff — we would almost certainly induce new problems.
Had interviewers been told about a protocol involving a celling on the number of contacts or attempts, it
islikely their behavior would have changed from what we observe in the 1995 data. Some interviewers
might have been “too careful” budgeting the number of attempts on difficult cases o as not to risk losing
the case; others might have moved to fill the requirement with relatively empty gestures for particularly
difficult cases. Some degree of monitoring would be very important to ensure consstency. In the past,
the costs of monitoring at thislevel of detall would have been prohibitive. Perhaps automation of case

control records at the interviewer leve will dlow amore systemetic treatment of effort.

2'However, it is difficult to define a clear aternative because the underlying replicated Q-Q
plots intersect and there is not asmple criterion to rank order the individua plots to determine a
confidenceinterva.
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Variationsin Item Nonresponse Over Contacts

While the estimated didtribution of net worth does not vary dramaticaly with the number of
contacts required to complete the cases, it could still be that there is alarger fraction of missng
information in the cases that required more contacts and that imputation is driving the digtributiona

Table 4: Distribution of Values Reported as Complete, Range Responses, Don’t Know, Refused, or Blank, by
Number of Contacts

Variable Type of response: Memo item:
Num. contacts Complete Range DK Refuse Blank Inapplicable
Credit card balances
1-3 93.1 5.3 0.1 12 0.3 271
4-7 929 4.0 0.0 22 0.9 19.7
>=8 94.1 29 0.0 29 0.0 225
House value
1-3 89.0 9.3 0.0 18 0.0 36.0
4-7 88.9 94 0.0 17 0.0 28.0
>=8 88.9 8.7 0.0 24 0.0 27.0
Mortgage payment
1-3 91.8 5.3 0.1 2.3 05 61.5
4-7 92.6 4.4 0.0 25 0.6 52.3
>=8 90.9 21 0.0 4.8 21 52.8
Business value
1-3 59.8 275 0.2 11.6 1.0 76.0
4-7 60.9 24.4 0.2 13.0 15 69.5
>=8 66.9 16.2 0.0 14.7 22 65.7
Checking account balance
1-3 80.2 13.3 0.0 6.2 0.3 12.4
4-7 79.3 11.9 0.0 8.2 05 8.9
>=8 78.3 125 0.0 8.9 0.3 9.1
Stock mutual fund balance
1-3 58.8 19.9 05 13.3 75 829
4-7 56.5 19.5 0.3 13.3 104 79.3
>=8 58.6 17.2 0.0 8.1 16.2 75.0
Head' s sdlary/wages
1-3 825 11.6 0.1 51 0.7 30.9
4-7 79.0 12.1 0.0 7.9 1.0 19.7
>=8 79.0 10.7 0.0 85 19 19.4
Total income
1-3 70.7 18.2 0.0 11.0 0.1 0.0
4-7 67.0 18.2 0.1 14.7 0.0 0.0
>=8 64.7 16.9 0.0 18.4 0.0 0.0
Memo items:
Percent of completed cases with various numbers of contacts:
1to 3 contacts: 56.1; 4 to 7 contacts: 34.7; 8 or more contacts: 9.2
Total number of complete cases. 4,299
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results. If later cases have higher fractions of missing data and the imputation models are estimated
disproportionately using data from earlier cases, then imputation might tend to even out net worth over
contacts.

Asnoted earlier, it is not possible in this paper to ded completely with the role of imputation.
However, it is Sraightforward to examine patterns of missing data. Table 4 presents information for a
set of variables on the proportion gpplicable values that were complete answers, range responses,
“don’'t know” (DK) responses, refusds, and blanks (indicating that there was amissing vaue for some
higher-leve variable that determined whether the question was applicable).?® The variablesincluded —
balances on bank-type credit cards (Visa, Mastercard and Discover), value of most types of owned
resdences, amount of regular mortgage payments, amount in the main checking account, holdings of
stock mutua funds, the wages and salary earnings of the head of the household, total income — are
intended to span awide set of potentia response problems. The data gpparently exhibit no consistent
variation in the proportion of complete responses over contacts. However, the fraction of refusas
generdly rises, largdly at the expense of a declinein the proportion of range responses. More detailed
investigation shows no strong differencesin the AP and list samples

Interestingly, the fraction of responses indicating that the question did not apply to the
respondent (“inapplicable’) declinesfor al the variables except tota income (which is dways
goplicable) after 3 contacts, suggedting that the rdatively small shiftsin the overdl digtribution of wedth
over contacts may mask an increase in the complexity of theinterviews. The fact the declinein the
fraction of ingpplicable vaues does not change notably in the group of cases completed after 7 contacts
suggests that a cutoff at alevel of, say, 8 on the dlowed number of contacts would avoid most
information loss. However, other evidence suggests caution. More complex interviews should require
more time, and convincing a respondent to give sufficient time for an interview might require more

contacts.® Figures 23 and 24 provide information on the length of completed cases by the number of

28See Kennickell [1996] for a discussion of item nonresponse in the 1995 SCF and the use of
range responses.

2| nterview time could also increase if cases that required large numbers of contacts were also
cases that were completed in many sessons. Although the adminigrative detaiin the HEF indicate that
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Figure 23: Length of Interview in Minutesby Number  contacts required to complete AP and list cases,
of Contactsto Completion, AP Sample; Median and ] ] ]
Inter-quartlie Range repectively. For the list sample, the median

interview length (the dark centrd linein the plot)
rises strongly with contacts; the trend shown in
figure 24 for the AP sample is less strong and

: actually reverses between about 9 and 11 contacts.
The inter-quartile ranges (indicated by the shaded

areas) moves in about the same way as the medians.

The lengthening of interviews even after 8 contacts
suggests that other aspects of complexity may be

Figure 24: Length of Interview in Minutes by Number . ) ] ]
of Contactsto Completion, List Sample; Median and missed in the patterns of the ingpplicable responses

Inter-quartile Range . . .
shownintable 4. Theseitem response issues

#1 deserve further investigation than is possible in this

I
L

. paper.

(4
L

[ B
1

only 257 cases required more than one session to complete, the figure could be understated because of
noisein the event-level disposition codes a thisleve of detall.



38

V. Summary and Future Research

The discrete time hazard model developed in this paper suggests that there are previoudy
undetected dimensions of differentid nonresponse in the SCF. At the leadt, the ditinct response
patterns at the level of characteritics from Census data suggest that the design of nonresponse
adjustments should condider variation across sampled areas in factors such as house va ues, commuting
time, and the proportion of older people.

The results confirm the intuitive proposition that more effort leads to a greater likelihood that a
caseisresolved. Perhgps more importantly, the data suggest that the greeter persondization of the
relationship that comes with repeated contacts between respondents and interviewers lessens the
probability that a case will refuse.

Older interviewers are less likely to obtain outright refusals, though they are no different in their
propensty to gain complete interviews. Similarly, interviewers who view themsalves as being
somewhat like an actor are less likely to obtain refusals. Some other interviewer effects are
paradoxical. For example, experience as an interviewer seems to increase the likelihood that a case
will resolve asarefusd. This result may reflect the assgnment of more difficult cases to such
interviewers.

Although there are substantia problems of missing data at the level of information about the
initid contact with the respondent, there are some interesting findings. Barriers to entry, such as
doormen or locked gates, do not appear to have a direct effect on the resolution of a case, perhaps
because these obstacles make contact of any sort difficult. Contrary to normal survey folklore, mae
respondents are less likely to refuse participation. Among statements made by respondents on the
initial contact, two sorts seem to have a persistent effect over future contacts. Those who made
negative comments were, in fact, more likely to refuse. Those who made comments to delay the
interview were less likdly to resolve as ether arefusal or acomplete.

Partidly in response to the data problems encountered in this paper, the collection of the
ancillary data has been redesigned in eectronic form, and the use of parts of the information collected
for adminigrative purposes has dramaticaly raised the incentives to record correct and complete data.
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Because of the growing importance of nonresponse, | hope to continue this line of research with the
new data. | also hope that others will conduct similar work with other surveys to explore the generdity
of thefindings.

The data suggest that the gains from devoting substantia resources to pursuing the completion
of difficult cases through many contacts may have been overdated in the past. Nonetheless, we are lill
far from an “optimd rule” Based on the body of completed cases, there are not strong indications of
differences in the distribution of net worth for cases completed after alarge number of contacts
compared with those requiring fewer contacts. However, the data dso show signs that the cases that
required more contacts were more complex cases. Future work should consider further the
rel ationships between contacts and variables other than net worth. A related topic is the effects of
variationsin item response patterns over contacts on fina estimates; one gpproach might be to work
with reweighted subsamples as was done in the Q-Q plots presented in this paper.

A point outside the generd discussion of this paper deserves emphasis. | beieve strongly that
to improve response on surveys (or even to maintain current levels), we must account for the humanity
of both respondents and interviewers. Respondents are not filing cabinets to be rifled a will, but people
who face conflicting demands on their time. It is generous of respondents to share their time with
survey takers, and this fact should never be forgotten or taken for granted. Interviewers are paid for
their work. Nonetheless, in dmost every area of work, other factors than money appear to be
important determinants of superior performance. It is awasted opportunity when survey managersfail
to engage interviewers' interest beyond the level of pure production.  If interviewersfail to
communicate acompelling vison of asurvey and a deep respect for respondents generosity, response
rateswill suffer. We are fortunate in having been so successful with the dedicated SCF interviewers.



40

Bibliography

Allison, Paul D. [1984] Event History Analysis, Sage Publications, Beverly Hills CA.

[1995] Survival Analysis Using the SAS System: A Practical Guide, SAS Indtitute,
Cary, NC.

Bogestrém, Bengt, Monica Larsson, and Lars Lyberg [1981] “Bibliography on Nonresponse and
Related Topics,” mimeo, Nationa Central Bureau of Statistics, Stockholm, Sweden.

Burbidge, John B., Lonnie Magee, and A. Ledie Robb [1988] “Alternative Transformations to Handle
Extreme Vdues of the Dependent Variable,” Journal of the American Satistical
Association, v. 83, no. 401, pp.123-127.

Cartwright, Ann, and Wyn Tucker [1967] “An Attempt to Reduce the Number of Callson an
Interview Inquiry,” Public Opinion Quarterly, v. 31, no. 2, pp. 299-302.

Candl, CharlesF., Floyd J. Fowler, Jr., and Kent H. Marquis[1968] “The Influence of Interviewer
and Respondent Psychologicd and Behaviord Varigbles on the Reporting in Household
Interviews,” National Center for Hedlth Statistics, Series 2, Number 26.

Groves, Robert M. and Mick P. and Couper [1996] “Contact-Level Influences in Face-to-Face
Surveys,” Journal of Official Satistics, Vol. 12, No. 1, pp. 63-83.

and [1993b] “Households and Interviewers: The Anatomy of Pre-

Interview Interactions,” SMP Working Paper No. 11, Survey Research Center, University of
Michigan, Ann Arbor, MI.
and [19934] “Multivariate Anasysis of Nonresponsein Persond Visit

Surveys,” Proceedings of the Section on Survey Research Methods, 1993 Annua Meetings
of the American Statistical Association, San Francisco, CA.
Hanson, Robert H. and Eli S. Marks [1958] “Influence of the Interviewer on the Accuracy of Survey
Reaults” Journal of the American Satistical Association, v. 53, No. 283, pp. 635-655.
Holt, D. and Elliot D. [1991] “Methods of Weighting for Nonresponse,” The Satistician, v. 40, pp.
333-342.



41

Kennickdl, A.B. [1991] “Imputation of the 1989 Survey of Consumer Finances," Proceedings of the
Section on Survey Research Methods, 1990 Joint Statistical Meetings, Atlanta, GA.

[1996] “Using Range Techniques with CAPI in the 1995 Survey of Consumer Finances’
Proceedings of the Section on Survey Research Methods, 1996 Joint Statistical Meetings,
Chicago, IL.

and McManus, D.A. [1993] "Sampling for Household Financiad Characteristics Using
Frame Information on Past Income,” Proceedings of the Section on Survey Research
Methods, 1993 Annua Mestings of the American Statistical Association, San Francisco, CA.

Starr-McCluer, M., and Sundén, A. [1997] “Family Financesin the U.S.: Recent

Evidence from the Survey of Consumer Finances,” Federal Reserve Bulletin, vol. 83
(January), pp. 1-24.
. and Woodburn, R.L. [1997] “Consistent Weight Design for the 1989, 1992 and 1995

SCFs, and the Digtribution of Wedlth,” working paper, Board of Governors of the Federa
Reserve System, Washington, DC.

Little, Roderick JA [1993] “Pogt-Stratification: A Modeer’ s Perspective,” Journal of the American
Statistical Association, Vol. 88, No. 423, pp. 1001-1012.

Rice, Stuart A. [1929] “Contagious Biasin the Interview,” American Journal of Sociology, v. 35, pp.
420-423.

Tourangeau, Roger, Robert A. Johnson, Jahe Qian, Hee-Choon Shin, and Martin R. Franke [1993]
“Sdection of NORC's 1990 Nationd Sample,” working paper, Nationa Opinion Research
Center at the University of Chicago, Chicago, IL.

R. Louise Woodburn [1991] “Using Auxiliary Information to Investigate Nonresponse Bias,”
Proceedings of the Section on Survey Research Methods, American Statistica Association.



APPENDI X:
LOGIT MODELS OF NONRESPONSE AT THE CONTACT LEVEL
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Table Al: Logit Model of Response by Contact with Census
Variables, 1995 SCF

INTRCPT

CCCMSA

OCMSA

MSA

PWHITE

PGT65

AHHSZ

PCOLL

PMWK

PFWK

ATRAV

MHVAL

LSSTGE4

LSSTLT4

N_CASES

Overall

6.95+
0.73
-0.24+
0.08
-0.15*
0.07
-0.51+
0.09
-0.01
0.17
-1.93+
0.74
0.21*
0.11
0.95+
0.34
-0.41
0.63
-0.13
0.62
-7.57+
142
-0.32+
0.06
-0.97+
0.06
-0.41+
0.08

7524

Contact number:

1 2
3.90+  3.54+
125 1.06
0.15 0.23
0.16 0.13

-0.05 -0.02
0.15 011
-0.32+ -0.48+
0.12 011
0.30 0.50*
0.28 0.24
-0.92 -1.80
133 117
-0.04 0.18
0.19 0.16
0.25 -0.17
0.63 0.52
-1.90 -2.46+
101 0.88
1.39 2.03*
1.09 0.92
-1.09 -6.66+
237 1.96
-0.43+ -0.22*
0.12 0.09
-1.00+ -0.68+
0.14 0.10
-0.21 -0.01
0.14 011
7339 6405

3

1.88
1.20
0.03
0.15
-0.20
0.12
-0.52+
0.13
0.24
0.28
-1.92
1.28
0.20
0.18
0.41
0.59
-2.04*
101
124
1.03
-3.73
2.28
-0.14
0.10
-0.36+
0.11
0.01
0.13

4935

3.41*
1.40
-0.06
0.18
-0.12
0.14
-0.16
0.16
0.78*
0.34
-3.86*
152
0.17
0.22
115
0.69
-1.52
1.20
-0.10
121
-2.19
2.82
-0.34+
0.12
-0.37+
0.13
-0.10
0.15

3666
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Table A2: Logit Model of Response by Contact with Census Variablesand I nterviewer Variables, 1995 SCF

INTRCPT

CCCMSA

OCMSA

MSA

PWHITE

PGT65

AHHSZ

PCOLL

PMWK

PFWK

ATRAV

MHVAL

IEXP

Overall

4.82+
1.02
-0.25+
0.09
-0.20+
0.08
-0.49+
0.1
-0.10
0.19
-2.17+
0.81
0.10
0.12
0.76*
0.37
-0.10
0.68
-0.44
0.67
-6.46+
155
-0.27+
0.07
0.01
0.01

Contact number:

1 2 3
1.59 3.05¢ -2.09
1.73 145 168
0.03 015 011
0.18 014 016
0.01 0.05 -0.20
0.16 012 013

-0.12 -0.52+ -0.59+
0.13 011 014
0.23 033 022
0.30 026 031

-0.83 -199  -0.90
143 126 137
0.03 020 021
021 018 020
0.14 0.09 0.06
0.68 057 063

-1.73 -2.49+ -2.32*
1.08 094 110
0.66 171 177
115 098 111

-0.37 -5.49+ -2.75
2.58 210 245

-0.35+ -0.23* -0.07
0.13 010 o011
0.00 0.00 0.02
0.02 002 0.02

0.86
1.99
-0.07
0.19
-0.10
0.15
-0.11
0.18
0.76*
0.38
-4.44+
164
0.12
0.24
0.75
0.75
-1.82
1.29
-0.34
1.30
-0.88
3.03
-0.24
0.13
0.01
0.03

Overall
ICOMEX -0.08
0.07
ICOLL -0.10
0.08
IAGE 0.32*
0.14
ICONV 0.02
0.03
IOUTGO 0.10*
0.04
ICURIO -0.07
0.03
INEIGH 0.04
0.04
IRES 0.03
0.06
IHAM 0.00
0.03
ITALK1 0.03
0.02
LSSTGE4 -0.98+
0.07
LSSTLT4 -0.36+
0.09
N_CASES 6443

Contact number:

1 2 3 4
-0.17 003 031+ 025
0.12 010 012 013
-0.25 -0.22* -0.12 -0.36*
0.13 011 014 015
0.30 019 061+ 033
0.26 021 023 028
0.01 -0.01 -0.03 -0.06
0.05 004 005 0.06
0.09 -0.02 006 0.04
0.07 006 007 008
-0.23+ 002 004 -0.10
0.05 005 006 006
015 009 -006 0.06
0.07 006 007 008
0.01 -0.12 000 004
0.09 008 009 011
0.00 -002 003 0.06
0.05 004 004 005
0.07 005 003 008
0.04 003 004 005
-0.97+ -0.73+ -0.38+ -0.30*
0.15 011 012 014
-0.23 007 006 -0.13
0.15 012 014 017
6289 5463 4174 3070
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Table A3: Logit Model of Response by Contact with Census Variables, Interviewer Variables, and Contact-L evel
Variables, 1995 SCF

INTRCPT

CCCMSA

OCMSA

MSA

PWHITE

PGT65

AHHSZ

PCOLL

PMWK

PFWK

ATRAV

MHVAL

IEXP

ICOMEX

ICOLL

IAGE

ICONV

IOUTGO

ICURIO

INEIGH

Overall

14.04+
3.27
0.00
0.28
-0.15
021
-0.46
0.26
-0.47
0.54
-6.30*
2.68
-0.38
0.37
194
1.09
0.36
215
-2.39
198
-4.79
453
-0.43*
0.20
-0.07
0.04
0.19
0.19
0.10
0.22
-0.64
0.44
-0.16
0.09
-0.08
0.11
-0.09
0.09
0.13
0.11

Contact number:

1

3.72
2.78
0.22
0.27
0.12
0.24
0.03
0.19
0.40
0.48
-2.45
243
043
0.34
0.00
1.08
-1.47
1.70
0.13
167
-3.21
381
-0.34
0.20
-0.03
0.04
-0.22
0.18
-0.10
0.20
-0.05
0.40
0.02
0.08
0.08
0.10
-0.23+
0.07
0.04
0.11

2

6.82+
243
0.20
0.23
0.34
0.19
-0.44+
0.17
0.73
0.42
-2.18
2.09
-0.15
0.30
0.69
0.89
-1.94
152
0.52
1.45
-1.38
3.23
-0.23
0.16
0.04
0.03
-0.07
0.15
-0.09
0.16
-0.60
0.34
0.05
0.07
-0.17*
0.08
-0.06
0.07
0.17
0.10

3

-0.99
271
0.55*
0.26

-0.10
0.21

-0.69+
0.2
0.63
0.47

-4.04
240
0.09
0.33

-0.53
101

-3.32
1.73

-0.18
1.65
0.03
371
0.13
0.18
0.03
0.04
0.18
0.18
0.24
0.21
0.06
0.36

-0.10
0.08
0.05
0.10
0.10
0.08

-0.20
0.11

6.66*
3.39
0.91+
0.34
-0.30
0.26
-0.52
0.27
121
0.63
-2.80
2.98
0.33
0.43
2.75*
1.27
0.26
2.25
-4.17
214
4,94
5.04
-0.49*
0.23
0.06
0.04
0.42
0.22
-0.18
0.24
-0.71
0.44
-0.24*
0.09
-0.13
0.12
-0.06
0.09
0.04
0.13

IRES
IHAM
ITALK1
BARR
RHRES
POOR
RICH
MALE
ALE30
A31_40
A41_50
ONEP
INFOQ
TIMEQ
INCENQ
RNEG
RDELAY
LSSTGE

LSSTLT4

N_CASES

Overall

0.21
0.15
0.11
0.07
0.00
0.07
0.07
0.3
-0.21
0.35
0.23
0.29
0.21
0.23
0.21
0.15
0.15
0.26
-0.20
0.21
-0.18
0.19
-2.26+
0.23
0.03
0.17
0.34*
0.17
0.73
0.62
-1.06+
0.16
-0.51+
0.16
4 -0.49*
0.24
-0.22
0.24

2111

Contact number:

1

0.06
0.14
-0.02
0.07
0.08
0.07
0.15
0.30
0.06
0.28
0.39
0.21
0.09
0.23
0.08
0.14
-0.58+
0.21
-0.81+
0.20
-0.55+
0.19
-0.77
0.41
-0.17
0.15
-0.27
0.16
-0.10
0.46
-0.56+
0.20
-1.10+
0.22
-0.47
0.26
0.08
0.22

2109

2

-0.03
0.12
-0.03
0.06
0.01
0.05
0.18
0.23
-0.18
0.24
0.16
0.19
-0.31
0.19
-0.13
0.12
-0.51+
0.18
-0.36*
0.16
-0.42+
0.16
-0.87*
0.34
0.13
0.13
0.14
0.13
0.51
0.33
-0.81+
0.16
-1.18+
0.16
-0.32
0.21
0.19
0.19

1830

3

0.09
0.15
0.12
0.07
0.14*
0.06
-0.42
0.28
0.37
031
0.38
0.23
-0.28
0.21
0.16
0.14
-0.27
0.21
-0.41*
0.19
-0.09
0.18
-0.87*
0.36
0.07
0.15
0.07
0.15
0.80*
0.38
-0.52+
0.16
-0.44+
0.15
0.22
0.22
-0.10
0.23

1340

4

0.04
0.17
0.16*
0.08
0.11
0.07
-0.17
0.32
-0.27
0.35
0.07
0.31
-0.64*
0.25
0.23
0.17
-0.35
0.27
-0.06
0.23
0.09
0.21
-1.33+
0.49
-0.05
0.18
-0.02
0.18
0.12
0.55
-0.82+
0.20
-0.49+
0.18
0.61*
0.27
0.45
0.26

951
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Table A4: Logit Model of Response by Contact with Census Variables, Interviewer Variables, and Contact-L evel
Variables, 1995 SCF

Contact number: Contact number:
Overall 2 3 4 Overall 2 3 4
INTRCPT 1382+ 624 -100 6.75* IHAM 012 -002 012 016"
347 2.44 272 340 0.08 0.06 0.07 0.08
CCCMSA -0.01 0.21 0.55* 0.90+ ITALK1 0.01 0.00 0.14* 011
0.29 0.23 026 034 0.07 0.05 006 0.07
OCMSA 008 035 -010 -0.30 BARR 008 018 -042 -017
022 019 021 026 031 023 028 032
0.28 0.17 0.2 0.27 0.35 0.24 031 035
PWHITE -045 071 063 120 POOR 029 015 038 007
056 042 047 063 032 019 023 031
PGT65 -6.79¢* -208 -404 -2.85 RICH 017 -031 -028 -0.64*
2.83 2.09 24 208 0.23 0.19 021 025
AHHSZ 058 -014 009 0.32 MALE 020 013 016 023
0.39 0.30 033 043 0.16 0.12 014 017
PCOLL 1.84 0.58 053 275 ALE30 0.17 -0.5+ -0.27 -0.35
113 089 101 127 028 019 021 027
PMWK 092 -192 -332 026 A31_40 02 -036* -041* -0.06
223 152 173 225 022 016 019 023
PRWK -3.00 0.55 -018 -4.18* A41 50 -0.24 -042+ -009 0.09
2.07 1.45 165 213 0.20 0.16 018 021
ATRAV 446  -161 003 4.9 ONEP -213+ -0.87 -0.87* -1.33+
470 325 371 504 025 034 036 049
MHVAL 043 -021 0.13 -0.48* INFOQ 0.02 0.13 007 -0.05
021 016 018 023 018 013 015 018
IEXP -0.06 0.04 003 0.06 TIMEQ 0.33 0.13 0.07 -0.02
0.05 0.03 004 004 0.17 0.13 015 018
ICOMEX 021 008 018 042 INCENQ 114 051  080* 013
020 015 018 022 074 033 038 055
ICOLL 010 -011 024 -018 RNEG 099+ -0.75+ -0.52+ -0.83+
023 017 021 024 01 017 017 020
IAGE -0.63 -0.59 006 -0.72 RDELAY -0.45+  -1.19+ -0.44+ -0.49+
0.46 0.34 036 044 0.17 0.16 015 018
ICONV -017 006 -010 -0.24* NOREF 054 047 001 -0.09
010 007 008 009 021 021 021 025
IOUTGO  -012 -018 005 -0.12 LSSTGE4  -051* -034 022 062
012 008 010 012 02 021 022 027
ICURIO -003 -006 010 -0.06 LSSTLT4  -033 018 -010 046
009 007 008 0.0 0 019 023 026
INEIGH 014 017 -020 004
012 01 011 013 N_CASES 2111 1830 1340 951
IRES 017 -004 009 004
015 012 015 017




