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Introduction

Consumer expenditures surveys, sometimes termed family budget studies, are
one of the older fields of statistical application. Zimmerman A¥ and
Stigler A% suggest that partial family budget data, taken from household
accounts or roles, date back to the thirteenth century. . However, the
systematic collection and inspection=surveying=of consumer expenditures
appears to have commenced in the late eighteenth century with David Davies
and Sir Frederick Morton Eden 2/ . By the late nineteenth century
Edouard Ducpétiaux, Frederic Le Play, Adolphe Quételet, Ernest Engel,
Herman Schwabe, and Carroll Wright (the first Commissioner of the U.S.
Bureau of labor Statistics) had all contributed to this rapidly growing
field. :

The main objective of the early work was generally on the disclosure of

the unfortunate economic and social living conditions, the welfare, of the
"working class." Three methodological factors distinguished this work:

(1) all families (consumer units) were selected on a purposive basis with
some researchers (e.g. Young, Davies, Eden, Le Play) selecting them because
of their destitution, (2) all data were collected by interviewers either
living with the family (e.g. Le Play) or living in close contact with the
consumer unit, and (3) the collection of the data was through a daily,
weekly, etc. account or diary.

Over time, as Lamale A®/ and others point out, the emphasis of consumer ex-
penditure surveys shifted from the welfare of the poor or working class to
the "cost-of-living" of the same groups, and finally to the broader topic of
general economic analysis of consumer behavior. Thus one can now list a
multiplicity of uses of consumer expenditure data; e.g. economic and social
welfare planning, construction of consumption for the national product
accounts, weights for price indices, evaluation of present economic policies,
and economic or market research.

l/ On Leave of absence from the Department of Statistics, Temple University.

2/ Davies, an English clergyman, published in 1795 /B/ family budget

T data for 127 agricultural laborer families which he and his fellow-
clergy collected in England, Wales, and Scotland. Two years later,
Eden /47, in his important three volume work on the English poor,
published family budgets for 60 agricultural families and 26 non-
agricultural families. Stigler /&Y presents the summarized budget
data for both studies.
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At the same time that the objectives or uses of consumer expenditure
data were growing, the methodology used in its collection and analysis
were also expanding until there were almost as many methods as there
were practitioners. However, the numerous methods (designs) have been
classified by Pearl AY/ into four basic categories; (1) the American
method, (2) the European method, (3) the panel method, and (L) the
split-panel or split-questionnaire method.

The American method is based on interviewer aided annual recall of

all expenditures, income, and asset changes for the preceding year
with an attempt at their reconciliation. The European method is based

on some interviewer collected retrospective information (typically

major and regular expenditures) from prior periods, but the main

emphasis is on a one-time accounting in a diary for all expenditures
during the observation period (typically one to four weeks). The panel
method, as the name suggests, relies on successive observations of
expenditures over time from a panel of consuming units. Both record-
keeping (diary) and personal interviews may be used. Finally, the
split-panel method is based on the idea that a series of special surveys
(food, travel, income, household furnishings, etc.,) would be coordinated
such that all expenditure categories would be covered and a summary of .
aggregate consumer expenditures could be constructed. Each of these
methods has its apparent advantages and disadvantages and both Lamale /%
and Pearl A% have commented on them. :

However, no matter which consumer expenditures survey design is followed
there are basic methodological problems that must be faced. é[ The
selection of a particular survey design implies particular answers to
each of these problems. This fundamental point often appears to receive
too little attention.

This paper will attempt to identify a number of basic methodological
problems encountered by consumer expenditures surveys, present evidence
of their magnitude (response bias and variance) and indicate possible
solutions with supporting evidence, if available. Because little mean-
ingful evidence is available on some of these methodological problems,
the paper will close with a brief discussion of some suggested research
studies which should provide useful guidance in resolving some of these
problems. Although the paper is directed at the methodology of consumer
expenditures surveys, much of the evidence and discussion is applicable
to other types of surveys.

3/ We have chosen to use a general definition of methodology, i.e.
~  a body of methods, rules, and postulates employed by a discipline.
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Methodological Problems

Numerous methodological problems arise in any survey, and the attention
given to them usually depends on }he subject matter, the time available,
and their estimated importance A . We have elected to classify the
basic methodological problems encountered in consumer expenditures surveys
into the following categories: conceptual, response error, sampling and
estimation, data collection, data processing, publication, and post
evaluation studies. , This paver will be essentially devoted to response

error problems with piwrotr attention given to some of the other problems.

Conceptual

Every survey design faces the problem of precisely defining the objects
(elements of a finite population) and dimensions that it desires to
measure. At times the task is relatively easy, so that little attention
is given to it. However, even in this situation a mistake at this stage
can alter the usefulness of the survey results.

For consumer expenditures surveys, the conceptual task is somewhat complex.
First there is the definition problem of what is the umit of o%ﬁ;rvation
(i.e. household, family, consuming unit, economic unit, etc.) 2/ . This
question includes the problem of how changes in the composition of the
observational unit due to marriage, divorce, death, etc. are to be handled.

Second, there is the problem of what observational units are within "scope"
for the survey. In short, what elements are in the target population?
Only the "urban worker" families which fall within a certain income range?
A certain age range? What about their teenage members? These questions
and others must be answered in light of the goals of the survey. Generally
the survey is focused on "working class" families. Of course this need not
be the case. Massey AI/ has reported on a consumer expenditures survey
undertaken in England in 1938-39 which focused on "middle class" public
officials.

J—

Q/ One of the authors A%/ in a paper on the "Essential Steps of Survey
Design," has attempted to account for the methodological problems
and decisions needed in the design of a survey.

5/ Pearl A% points out that although there are a number of different
definitions used in the world today, their differences "appear to be
more semantic than real." The U.S. Bureau of Labor Statistics defi-
nition is: "A group of persons usually living together who pooled
their income and drew from a common fund for their major items of
expense, or a person living alone or in a household with others but
who was financially independent, i.e., his income and expenditures
were not pooled " A¥.
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A third conceptual problem is what is meant by expenditures? Three
alternative definitions are generally cited AT/ which differ on whether
the goods and services are measured at the purchase, payment, or con-
sumption stages. The three definitions may produce different results,

- particularly if loss, waste, "goods" produced at home, and other
factors are not controlled for carefully.é/ The option of defining
expenditures in terms of sales (by the seller) also appears possible,
but_most surveys seem to use the "purchases" basis [

A fourth conceptual problem is what "commodities" are to be counted in
expenditures? If the answer is all commodities, then gifts, goods pro-
duced at home, goods and services in kind, business expenditures, stolen
goods, illegal goods (i.e. dope, prostitution, graft, some forms of
gambling, etc.), and public services (i.e. use of parks, libraries,
public concerts, etc.) must all be measured. Under this definition,

the consumer expenditures results should reflect all consumer activities.
However, most surveys do not attempt to collect expenditures on the last
four types of commodities, and their ability to colle¢t data on the first
three types is questionable.

Response Errors

One of the major areas of methodological problems in consumer expenditures
surveys is response (or measurement) errors. This is an area which often
receives far too little systematic attention.ﬁ/ln the design of experiments
vernacular, four factors and their interactions (eleven) are eligible to
produce response errors. These factors are; the respondent, the enumerator,
the instrument, and the environment of the interview. Each of these factors
will be examined with some of the interaction terms mentioned where appropriate.

1. Respondent - One of the major problems in consumer expenditures
surveys is the acquisition of "accurate" expenditures data from
the individual consumer units. Ideally, one would like to monitor
and record each and every purchase as it occurs. Practically, this
is probably too costly, and thus one mist settle for something less
than "on-line" recording. The forced compromise is to place the
recording burden on a member of the consumer unit (the respondent)
and at designated intervals attempt to retrieve the data via a
measurement instrument such as a written diary, a schedule, or a
tape recorder. The problems attributable to the respondent that
arise in this situation are essentially four-fold; will the res-
pondent "recall" the expenditures, will he place them correctly
in time, will he submit to the burden {workload) of the data acquisition
process, and who is the "optimum" respondent.

6/ Cornfield /&7 presents-an interesting example of where an attempt to
measure food expenditures via the consumption approach produced an
obvidus bias in the household reporting. P

Z/ A notable exception is the U.K. Family Expenditures Survey where the
"payment" basis is used for measuring expenditures. See Pearl AY
for further details.

8/ Two summaries of the response error literature (as it applies to
consumer expenditures surveys) which we found most helpful were the :
Neter and Waksberg A/ and the Neter AT/ papers. ?
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a. TRecall--The "recall" problem can be viewed as having two com-
ponents; (1) if an expenditure was made will the respondent
recall it, and (2) if an expenditure was not made will -
the respondent erronously recall one. The first case can
produce an underreporting problem and the second case an over-
reporting one. To investigate the magnitude of the recall
problem, we examined a number of "record check" studies on pro-
ducts or items that generally appear in consumer expenditures
surveys. 9/ Although record checks are not necessarily free of
problems,—ﬁe believe that they represent the best source for
estimating the presence and magnitude of the recall problem. 19/

In the food product category the well known Metz A delivered

milk expenditure study contained a record check. The study com-
pared respondent (preferably the housewife) answers on the quantity
of milk delivered in each of seven previous days with the corres-
ponding dairy records. Table 1 presents the results, and it is
seen that the percent of households correctly recalling their

milk deliveries decreases as the recall period increases. (74 per-
cent to 59 percent). It is interesting to note that this per-
centage sequence, or recall decay, does not appear to be linear 1}/.
Although the bias of the overreporting is larger than the under-
reporting in each of the seven recall periods, the recall decay

of the underreporting is more severe. It increases by 10 per-
centage points while the overreporting only increases by 5. The
net recall bias of 21 percent (overreporting) is suggested by Metz
to be due to "social standard" factors. These recall results are
rather impressive when one considers that most milk deliveries

are fixed orders. '

A record check study, involving mainly food items, was conducted

by Politz A% as a pretest to the Life Magazine sponsored consumer
expenditures survey. The study recorded customer expenditures at

the check-out counter of six supermarkets, and in the evening of

the same day called on the respondent at home and asked that she
record the days purchases in a "sample" diary. The study found

that respondents could recall approximately 91 percent of the pur-
chased items and approximately 9l percent of the dollar expenditures.
The evidence is that even within a day there is recall decay for food
items. ~

9/ We define a nrecord check" as a procedure in which a record
of an event exists and is checked against the respondents
report. As an example, a record of a consumer's credit purchases
could be checked against his reported expenditures.

19/ A brief discussion of the general problem of evaluating data,
with some comments on potential record check problems, has been
presented by Sagen, Dunham, and Simmons B1/.

11/ We have been able to locate only one study, Fisher M/ that
modeled the recall decay. To properly control for recall decay,
one must first understand its components and structure, and
?ence we believe that modeling of response error is an important

- P |
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A study by Sudman A% on the accuracy of consumer panel reporting was
also examined. The study compared fational estimates of consumer ex-
penditures, derived from diarys from the National Consumer Panel of

the Market Research Corporation of America, with manufacturers shipment
data (after adjustment for nonhousehold usage) for 55 food, 12 nonfood-
grocery and 5 nonfood-nongrocery products. The résults showed that LO
of the 55 food products had a negative bias (estimated expenditures less
than adjusted shipments) with the bias rising as high as approximately
-}i5 percent, all of the nonfood-grocery products had a negative bias with
bias rising to about -35 percent, and all of the nonfood-nongrocery
products also had a negative bias which ranged from about -15 percent to
-65 percent. It is interesting to note that the grocery products used
a weekly diary and the nongrocery products.a monthly diary.

An additional 15 products (8, 5, 2) were apparently available toward the

end of Sudman's research,and 6 of the 8 food products had a negative bias
and all of the 5 nonfood-grocery and the 2 nonfood-nongrocery products

also had negative biases. Thus both sets of data are suggestive of sub-
stantial recall problems for grocery and household items, even when employing
a diary.

In a second product area, consumer durable and semi-durable goods, two
studies using record checks were examined. The first study Jaeger and
Pennock A%7, compared the respondent's report of the year of purchase of

a new refrigerator against the manufacturer's production record. If the
two indicated the same year, the respondents report was considered correct.
Table 2 presents the results of this record check.for the "first collection"
(they actually performed the experiment twice on essentially the same set
of respondents) of the data. " The percent of respondents "cor-
rectly" placing the purchase data declines from 51.5 percent to 28 percent™
as the households (respondents) reported year of purchase" decreases. i2/
The evidence for recall decay is again present. The surprising result is
that only about 50 percent of the respondents who reported their purchase
data as within the last five years (0-l)) were correct on the year of purchase.
One would expect the purchase of a new refrigerator to be a major purchase
for most households. We will return to comment on the balance of the table
when we discuss the timing component of the recall problem.

The recent Sudggnjand Ferber research B% on recalling durable goods pur-
chases (which you}hopefully hear more about later) was the only other

- durable goods study we were able to uncover which had some
record check results. Table 3 summarizes the record check results for the
39 product classes of their study, and again as the recall period increases
the percentage of items correctly reported by the respondent decreases.

)

lg/ Because the year of production of a new refrigerator does not
necessarily . - correspond to the year of purchase, the relationship -
between the percentages is probably more important than their magnitude.
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Also, the underreporting increases by a greater amount than the over-
reporting, Jjust as in the Metz milk study (Table 1). However, in con-
trast to the milk study, the bias of underreporting 1s now approximately
twice that of overreporting. Thus although the evidence suggests that
respondent reported durable goods and grocery expenditures are both sub-
ject to recall bias, the composition of this bias may be rather complex.

Seven record check studies were located which pertained to the health
field Table | presents the record check results from the Health Insurance
Plan of Greater New York (HIP) study of 1957 &3/. A sample of 1400
families was selected from the HIP files, and after interviewing an
atterpt was made to match their reports for "chronic conditions", with

the HIP records. Of the L,648 chronic conditions inferred from the HIP
records, only Ll percent, 28 percent, and 20 percent of the three classes
of conditions (Table L) were reported. 13/ As the table shows the percent
of chronic conditions recalled decreases with length of recall for all
three classes. It is interesting to note that both the percentage levels
and their rate of decay over the three recall periods, are in direct
relation to the "clearity" of the probes. :

A second record check study in the health field, dealt with the incidence

of hospitalization, Cannell [37. A sample of 1,505 persons were interviewed
who were known to have been recently discharged from one of twenty-one
cooperating hospitals scattered over the continental United States. The

total underreporting was 12 percent, but as the recall period increased (wesk
between discharge and the interview, 1-20, 21-40, and l1-53)the percent of
underreporting increased (5, 9 and 2l percent). The results also showed

that self-respondents were less liable to underreport than other respendents.

Another record check study of incidence of hospitalization #07 was conducted
in the Detroit "urbanized" area in 1961 using records from 18 cooperating
hospitals. The results were similar to the previous study. Of the 431
useable interviews conducted with the standard Health Interview Survey
questionnaire, hospitalization for the previous year was underreported by

17 percent with the recall loss increasing from 6 percent (1-10 weeks recall)
to 32 percent (l1-53 weeks recall). :

A second record check study on the reporting of chronic medical conditions
was conducted on about 2,600 members of the Kaiser Foundation Health Plan,
Southern California Region A% . This study was on a nprospective basis" in
that the sample members were selected (on a probability basis) and "monitored"
by special records for a full year at the end of which they were interviewed.
Table 5 presents the record check results and again the evidence is strongly
indicative of recall loss and decay. About 55 percent of the overall recorded
chronic conditions were reported with 91 percent of the most recent (1-7 days)
™ and only I percent of the most distant (365 or more days) recorded conditions
reported. Again, the recall decay appears to follow an exponential
relationship over time.

12/ The three classes refer to the use of "checklist" probes in the inter-
view. Class 1 conditions (i.e. diabetes, asthma, high blood pressure,
etc.) were clearly probed by the checklists, class 2 conditions had

less clear probeés, and class 3 conditions had no "obvious" probes.
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 Two pretests A% of X-ray questions for the NCHS Health Interview Survey
questionnaire utilized record checks, and although the sample sizes were
rather small (92 and 169 completed interviews) the results were suggestive
of recall decay.

A record check of the recalling of motor vehicle accident injuries has
been reported by Cash and Moss /[47. Table 6 presents the record check
results and once again the recall loss and decay is sizable. The percent
of respondents recalling the event declined from 97 percent to 73 percent
over the 12 months with the percent correctly recalling declined from 92
percent to 61 percent in the same period.

Thus, the recall decay results for the health area appear to be rather
similar to those of the other consumer expenditures areas. The longer
the period of time since occurrance of the event, the less likely it
will be recalled.

Two related areas in which consumer expenditures surveys usually desire

to collect consumer unit data are income and assets. In the area of
income, three record check studiégigiamined{ David /7/ reported on the
interviewing of L6 families who had received public assistance for at
least 12 months prior to the interview. He found that respondents, on
average, underreported by 18 percent the amount of public assistance they
received (average of $2,33L), and that 26 percent underreported by more
than 30 percent. A Census Bureau study A%, using a larger sample of
people on public assistance (111), also performed a record check on re-
ported income. The study found that recipients underreported the magnitude
of assistance by about 27 percent with underreporting occurring about
twice as often as overreporting. Two additional findings are worth noting,
(1) the median amount of underreporting decreased as the amount of assis-
tance increased, and (2) the tendency to underreport increased with the
number of months on assistance. 1L/

The Census Bureau, as part of its 1960 Census Evaluation Program, performed
a record check between reported income on the Census and income reported to
Internal Revenue Service /8/. The results were rather good for wages and
salaries} net underreporting to census of about 3 percent with some diffi-
culties in the tails of the distribution, but rather substantial over-
reporting of self-employment income (+L3 percent) and income other than
earnings (+L8 percent).

The implication for consumer expenditures surveys of these income results
is that certain types of income may be difficult to "accurately" collect

. by the standard survey techniques. New approaches may be needed for
certain types of income.

Three record check studieé of asset reporting on household interviews
were examined. The first study,lansing, Ginsburg, and Braaten/d/,

1L/ Purposive misreporting could be viewed as a recall problem. The
naccurate recall" of an event would then have as one of its arguments
the "type" (socially desirable, illegal, etc.) of event.
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involved three small-scale (samples'of about 90 interviews) record checks

of saving account balances. The findings were that about 30 percent were
nonrespondents, underreporting was dominant, and recall decay was in evidence,
but trival.

A larger-scale record check study of savings account balances has been
reported by Ferber et al /7. The results were again, (1) nonreporting is
the principal source of error, about Ll percent, and (2) nonreporters
typically had larger balances. They found the mean balance was underreported
by about L6 percent. Ferber et al also performed a record check study of
common stock holdings AL/ and the results were similar to the savings accounts
study.

Thus, the asset reporting picture is not very bright for consumer expenditures
surveys. However, one might argue that respondents should be more willing

to report changes in assets, than levels of assets, but we are rather doubt-
ful. Accurate asset reporting on household interviews, as Feber and others
have long ago pointed out, is a tricky unresolved problem.

A second technique, the comparison of different recall periods, has been used
in a number of studies to investigate errors of recall. 15/ The Neter and
Waksberg Z¥/ and Neter X1/ papers summarize eight of these studies (Ghosh,
Lewis, Mafialanobis and Sen, Mahalanobis and Sen, Cole and Utting, Goldberg,
Kemsley, and Neter and Waksberg) pertaining to consumer.expenditures. In six
of the eight studies, covering numerous food and nonfood products, the results
showed that longer recall periods resulted in less purchases. 1In the seventh
study, only about one-half of the products indicated less purchases for the
longer recall period when compared to the weekly recall period. The eighth
study, a small scale preliminary study by Ghosh jﬁv, also indicated less
purchases (9 food items) for the longer recall periods (daily, weekly, annual),
but estimates of household food purchases based on shopping activity in- the same..
three villages were closest to the annual recall values. For 6 of the 9 items,
the daily recall values were above the estimated purchase values. :

Although there may be a timing bias present in this study, we feel that it is the
daily purchase estimation process which is suspect. For Ghosh also provides
daily purchase estimates based on three other villages which are "nearer the

city area" but were 'not accompanied by any household inquiry". He suggests °
that these results also "reveal close similarity in the estimates" and indicate .
"a general uniformity in the volume of purchase by villagers..... ", However,

if one compares the mean estimated daily purchases of these three (no household
interview) villages with the mean estimated daily purchases of the original
(household interview) three villages, 8 out of the 9 items have substantially
higher values for the '"no household interview" villages. Furthermore, if one
compares these '"no household interview" estimated daily purchases with the mean
daily purchases reported by the households in this first set of villages, 7 of
the 9 items now have reported mean purchases that are smaller than the estimated
mean purchases. Under this comparison, the observed decline in reported mean
purchases with increasing recall periods accords well with other recall results.

15/ This technique does not allow one to directly compute the magnitude of
. the recall error. However, the relative recall error and decay (possibly
confounded with a timing error) can be observed. ’
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The previously mentioned Sudman and Ferber study contained data on varying
periods of recall (1-12 months) and it too found substantial evidence of a recall
error and decay over time. '

Thus the results from the record checks and recall period comparisons are

both strongly suggestive of a recall error which increases (possibly exponentially)
with longer recall periods for virtually all consumer expenditure items.

The important question is the functional form of the recall error for the

various commodities in a consumer expenditures survey, and here the evidence is not
very clear. Although it is tempting to speculate on this functional form,

we will take the more cautious course and refrain (by a vote of 2 to 1) frem

so doing at this time.

Timing--The timing response error problem (sometimes termed telescoping) is
concerned with the respondents "dating" of the event. The options are to
shift the event forward in time, or backward in time, or time it correctly.
Tnterest is often placed on the net timing error which is the difference
between the forward and backward shifting. As before, we again place primzry
emphasis on the measurement of timing error through record checks.

The Jaeger and Pennock new refrigerator record check study A%/ also presents
some timing results. Returning to table 2, note that about L0 percent of the
respondents tended to shift the purchase date forward in time for both the 0-l
and 5-9 year '"recall periods", as opposed to 9 percent and 17 percent shifting
the event backward. For the longest recall period, 110 years or more", the
results are reversed, 52 percent shift.  the data backward in time and 20 per-
cent shift it forward. Even though the sample sizes are rather small, this
reversal is rather surprising. Aggregating over all three "recall" categories,
the net timing error is forward and about 17 percent.

The Detroit hospitalization record check study mentioned earlier also conteined
some timing results. Of those who recalled their hospitalization, 77 percent
reported their month of discharge correctly, 1l percent shifted it forward; and

9 percent shifted it backward. Again there is a net forward shifting (positive
timing error) of the event.

Lastly, the previously mentioned Cash and Moss /&7 record check study (moter
vehicle accident injuries) also contains some timing results. Table 6 presents
the evidence, but a word of caution is needed. .The timing results for the

1 {3 months" and "9-12 months" recall periods should probably be given little
attention because the interviewers bounded the recall period with two dates.
The remaining two recall periods both show a higher percentage of forward
shifting than backward shifting (by a magnitude of L) with the forward shifting
increasing with the length of the recall period.

Moving from studies that employed record checks to studies that relied on
comparing different recall periods, the Neter and Waksberg study A8/, through
its use of bounded recall, presents substantial evidence on timing bias. Tais
study, Survey of Residential Alterations and Repair (SORAR) mainly utilized
personal interviews of approximately 10,100 households, interviewed them at
most four times, and chiefly used bounded and unbounded one and three months
recall periods. ‘




-11-

The most impressive finding was the evidence of forward shifting of

both jobs and expenditures. Comparing unbounded one month recall with
bounded one month recall, they found a net forward shifting of LO
percent for reporting of jobs and 55 percent for reporting of total
expenditures. These timing errors were far beyond any sampling
variability, and they appeared to hold over all types of jobs (i.e.,
do-it-your-self, contract, paid help, etc.) and over all sizes of Jjobs.
There was also evidence that the net timing error was greater for larger
jobs than for smaller ones. The net error for reported jobs was about
56 percent for jobs over $100 and about 29 percent for jobs under $10.
The corresponding figures for total cost of the job (expenditures) were
Slipercent and 35 percent. Neter and Waksberg also compared unbounded and
bounded three month recall and although the results were not quite as
strong there was again evidence of a positive timing error of about U
percent for jobs and 19 percent for expenditures. The already mentioned
Neter paper L7 contains more discussion of these and other results.

In summary, with few exceptions, we find strong evidence of a forward
shifting of events (a positive time bias) when no controls (such as
bounding) are used. This has strong implications not only for one time
consumer expenditures surveys, but also for continuing expenditures surveys.

Workload--The respondent workload problem evolves from the question of .
how mich work (burden) the respondent will submit to during the data
acquisition process. Clearly, the more unremenerated work asked of the
respondent, the smaller the chances of full cooperation. The quality
of the elicitted data is, no doubt, also tied to the workload.lé/

However when one searches for evidence in the consumer expenditures field--
or any field-- in order to examine the above beliefs, the pickings appear
slim. The Neter and Waksberg study presents some evidence that suggests

when the reporting period 1s lengthened, the quality of the data deteriorates.
Neter AY summarizes this and a few other results.

If one is willing to use nonresponse rates as a proxy measure f