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The Validity of Consumption Data
Are the Consumer Expenditure
Interview and Diary Surveys
Informative?

Adam Bee, Bruce D. Meyer, and James X. Sullivan

7.1 Introduction

The Consumer Expenditure (CE) Survey is a vital data source. Assessing
and improving the quality of the CE is a major policy and research issue
for several reasons. The CE is the source of weights for the Consumer Price
Index (CPI), which is used to index for inflation income tax brackets, govern-
ment transfer payments such as Social Security benefits, private labor con-
tracts, and other economic variables. The CE is also the only comprehensive
source of consumption information on the US population.! The survey is
used by government agencies for several purposes and has been extensively
used by outside researchers. The CE data have been used to address a long
list of research issues that would be difficult or impossible to address with
another source. The survey has been available in some form for almost a
century, and in its current form for over thirty years. This long history allows
researchers to examine changes over a long time period.

Adam Bee is an economist at the US Census Bureau. Bruce D. Meyer is the McCormick
Foundation Professor in the Harris School of Public Policy at the University of Chicago and a
research associate of the National Bureau of Economic Research. James X. Sullivan is associate
professor of economics at the University of Notre Dame.
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to thank Tom Crossley, Thesia Garner, Steve Henderson, Clinton McCully, William Passero,
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Kevin Rinz for research assistance. For acknowledgments, sources of research support, and
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1. There are recent efforts to gather comprehensive but less detailed expenditure data as part
of other surveys (see, e.g., Hurd and Rohwedder 2011; Li et al. 2010). An interesting aspect of
these papers, given the focus of the current paper, is that these efforts assess the quality of their
data by comparing it to that of the CE.
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Many previous studies have compared the CE to other data sources. Some
of these comparisons report alarming patterns. Several authors have pointed
out that the weight on housing is much higher in the CPI than in the per-
sonal consumption expenditure (PCE) deflator. Bosworth (2010) argues that
the housing weight is about twice as large in the CPI as the PCE because
of uneven underreporting in the CE. Other authors have emphasized that
the ratio of CE expenditures to PCE expenditures has declined from about
0.8 to just above 0.6 in recent decades (Attanasio, Battistin, and Leicester
2006). It is important to recognize that these earlier studies often compare
expenditures that are noncomparable.

There are important gaps in our knowledge from these comparisons. A
key gap is that comparisons of CE aggregates to national income account
data are generally done with the integrated data that are a confusing amal-
gam of the two components of the CE: the interview survey and the diary
survey. Researchers generally use one or the other of these components,
so the benchmarking of the amalgam cannot be applied to the data that
are typically used by researchers. A better understanding of the quality of
spending data in each of these surveys will also inform efforts to redesign
the CE, as the Bureau of Labor Statistics (BLS) is in the midst of a multi-
year redesign of the surveys. The first reason given for the CE redesign in
the BLS planning documents is underreporting of expenditures (Bureau of
Labor Statistics 2010). To evaluate the separate components of the survey,
it is necessary to compare them separately to outside sources.

In this chapter we examine comparisons of CE data to micro- and macro-
data from other sources. We examine the quality of reported expenditures,
which can be roughly thought of as outlays, as well as parts of consump-
tion, which can be thought of as a flow of resources used, including the
flow of resources from the ownership of durables. The rental equivalent of
owner-occupied housing, while not part of expenditures, is used to deter-
mine the CPI weights and is an appropriate measure of housing consump-
tion. In the case of vehicles, an expenditures measure would include pur-
chases, but consumption should be based on a flow of resources consumed,
which depends on the number and value of vehicles. These durable measures
are crucial in calculating consumption, but their reporting has not been
extensively validated. Keeping in mind that mean squared error is equal to
bias squared plus variance, we also examine the variance of the data and
the frequency of reports of no spending. Last, we examine the representa-
tiveness of the interview survey along a number of dimensions, including
income.

We begin by examining ratios of CE aggregate data to national income
account data, looking separately at the interview survey and diary survey.
We rely on information from the BLS and the Bureau of Economic Analysis
as to which expenditure categories are most comparable and we focus on
these. We find that most of the largest categories of consumption are mea-
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sured well in the interview survey, as the ratio to PCE data is close to one
and has not declined appreciably over time. These categories include new
vehicles, food and beverages at home, rent and utilities, the rental equivalent
of owner-occupied housing, gasoline and other energy goods, and com-
munication. Several other large categories are reported at a low rate or have
seen the ratio to the PCE decline over time. These categories include food
away from home, furniture and furnishings, clothing, gambling, and alcohol.
There are no large diary survey categories that are both measured well and
reported at a higher rate than in the interview survey. Overall, the categories
of expenditures that are not reported well tend to be those that involve many
small and irregular purchases. These poorly reported categories also tend
to be private goods (clothing), ones that one may not want to reveal that
one buys (alcohol, tobacco), and certain luxuries (alcohol, food away from
home). Large salient purchases like automobiles, and regular purchases
like rent, utilities, and groceries, seem to be well reported. We find that the
number and value of cars compare closely to outside sources, and the time
pattern of home values closely follows other data.

We also present evidence on the precision of interview and diary survey
data. Coefficients of variation are noticeably higher in the diary survey than
in the interview survey. Diary respondents are much more likely to report
zero spending for a consumption category, and a high and increasing frac-
tion of respondents report zero for all categories. For example, 11.9 percent
of 2010 diary survey respondents report zero spending for an entire week,
up from 4.5 percent in 1991.

We then compare the demographic characteristics and the income dis-
tribution reported in the CE and the Current Population Survey (CPS).
The results suggest that the CE interview sample is fairly representative
along many dimensions. However, Sabelhaus et al. (chapter 8, this volume)
provides strong evidence of underrepresentation at the top of the income
distribution and underreporting of income and expenditures at the top.
They find that low-income households are well represented. The underrep-
resentation of high-income households and their disproportionate under-
reporting of expenditures means that the aggregate reporting rates relative
to the PCE emphasized in the paper likely understate the underreporting
problem for high-income households, but overstate the problem for low-
income households.

These results have implications for the use of existing CE data and for the
redesign of the CE survey. The importance of the underreporting of expen-
ditures in the CE will depend on the purpose for which the data are used.
Uses of the data that rely on aggregates are likely biased. Our results suggest
the CPI is biased because the differential underreporting means that the
weights do not accurately reflect consumers’ purchases. However, a simple
comparison of PCE and CPI weights overstates the potential bias in con-
sumer prices because much of the PCE is not intended to be captured by the
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CPI. Given evidence that the CE may be more likely to miss spending near
the top of the distribution, underreporting is less of a concern for analyses
that do not rely on spending at the top, such as measures of consumption
poverty or median consumption. And, the high and fairly constant report-
ing rates for large categories of consumption in the interview survey suggest
that, for some purposes, researchers can rely on these categories to address
some of the concerns about underreporting.

The outline of the remainder of the chapter is as follows: In section 7.2
we describe the interview and diary components of the CE. Section 7.3
summarizes past work comparing the CE to other sources. In section 7.4
we provide our comparisons of the separate interview and diary surveys to
national income account personal consumption expenditure data. In sec-
tion 7.5 we provide comparisons of CE data on the ownership and value of
durable goods to those from other sources. In section 7.6 we examine the
precision of the data and the frequency of no reported expenditures in the
interview and diary surveys. In section 7.7 we consider the representativeness
of the CE survey. We discuss the implications of our results for uses of the
CE survey and for survey redesign in section 7.8, and conclude in section 7.9.

7.2 The Consumer Expenditure Survey

The Consumer Expenditure survey is a national survey designed to repre-
sent the noninstitutionalized civilian population of the United States. The
survey has two parts: the interview survey and the diary survey. Both com-
ponents are based on the same sampling frame, but they have different ques-
tionnaires that are administered to different samples. We examine the data
from both of these surveys.

The interview survey took its current form in 1980, though it began much
earlier. It includes about 5,000 families each quarter between 1980 and 1998
and about 7,500 families thereafter. It is a recall survey that collects infor-
mation from families (or consumer units) about their expenditures for the
previous three months. The survey is a rotating panel-—about 20 percent of
the sample is replaced each quarter. Consumer units remain in the sample
for up to five interviews—an initial bounding interview, followed by four
quarterly interviews. The bounding interview collects information on demo-
graphic characteristics and ownership of major durables. Data from the
bounding interview are not publicly available. The next four interviews col-
lect detailed expenditure information in addition to demographic, employ-
ment, and income data. The interviews are generally done in person, though
phone interviews have become more common in recent years. Starting in
2003, interviewers used a Computer Assisted Personal Interview (CAPI)
instrument. The interview lasts sixty minutes on average.

The diary survey collects consumer unit spending through direct record-
keeping. On a daily expense record, consumer units are asked to self-report
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spending for up to two consecutive one-week periods. This recordkeeping
format is designed to capture spending on small, infrequent purchases that
may be missed in a recall survey. The diary survey also includes a question-
naire that collects information on household characteristics. This question-
naire is administered by an interviewer. Since 2004, a CAPI instrument has
been used for this interview. The diary survey includes about 5,000 house-
holds annually. See US Bureau of Labor Statistics (2012) for more details.

Not all types of spending are collected in both surveys (US Bureau of
Labor Statistics 2012). For example, the interview survey does not collect
spending on housekeeping supplies, personal care products, and nonpre-
scription drugs, while the diary survey does not capture overnight trips
expenses or credit and installment plan payments. The diary survey also
does not collect information on the rental equivalent value of owned homes,
which is a major component of any total consumption measure, is one of
the largest PCE categories, and is weighted very heavily in calculations of
the CPI. While the diary survey is designed to capture other types of spend-
ing, in practice many important categories, such as new vehicle purchases,
are rarely reported.

The diary and interview surveys are also designed for different purposes
(US Bureau of Labor Statistics 2012). The interview survey is designed to
capture relatively large expenditures and those that occur regularly such as
rent or mortgage payments. The diary survey, on the other hand, is designed
to capture smaller spending categories and those purchased more frequently.
Often the level of detail is much greater in the diary survey. For example, in
the 2010 survey, the diary survey has more than one hundred detailed subcat-
egories that fall under the classification of food at home, while the interview
survey has only one spending classification for food at home.

7.3 Earlier Consumer Expenditure Survey Comparisons

The CE data have been compared to data from many sources, but the most
extensive and heavily cited comparisons are to the personal consumption
expenditure (PCE) data from the National Income and Product Accounts
(NIPA). Past research (Gieseman 1987; Slesnick 1992; Branch 1994; Garner
et al. 2006; Garner, McClelland, and Passero 2009; Attanasio, Battistin,
and Leicester 2006; Meyer and Sullivan 2011b) has emphasized a discrep-
ancy between CE and PCE data. In comparing the CE to the PCE data,
it is important to recognize conceptual incompatibilities between these
data sources.? Slesnick (1992), when comparing CE data from 1960-1961
through 1989, concluded that “approximately one-half of the difference
between aggregate expenditures reported in the CEX surveys and the NTPA

2. See Deaton and Kozel (2005) for discussion of noncomparabilities between survey and
national income account data for expenditures.
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can be accounted for through definitional differences” (593-94). Similarly
the General Accounting Office (1996), in their summary of a Bureau of
Economic Analysis comparison of the differences in 1992, reported that
“more than half was traceable to definitional differences.”

A key conceptual difference between PCE and CE spending is that the CE
measures out-of-pocket spending by households, while the PCE definition
is wider, including purchases made on behalf of households by institutions
such as employer-paid insurance or free financial services, and purchases
made by nonprofits. The magnitude of this difference in how spending is
defined has increased over time. McCully (2011) reported that in 2009 nearly
30 percent of the PCE was not intended to be captured by the CE, up from
just over 7 percent in 1959. In 2009, these differences include imputations
such as those for owner-occupied housing and financial services (but exclud-
ing purchases by nonprofit institutions serving households and employer
contributions for group health insurance) that account for over 10 percent
of the PCE. In-kind social benefits account for almost another 10 percent.
Employer contributions for group health insurance and workers’ compen-
sation account for over 6 percent, while life insurance and pension fund
expenses and final consumption expenditures of nonprofits represent almost
4 percent. Another important difference between the PCE and CE is that
the CE is not intended to capture purchases by those abroad, on military
bases, and in institutions.

It is also important to note that the PCE aggregates do not necessarily
reflect true total spending. The PCE numbers are the product of a great
deal of estimation and imputation that is subject to error.? One indicator
of the potential error in the PCE is the magnitude of the revisions that are
made from time to time (Gieseman 1987; Slesnick 1992). An indication of
this is the 2009 revisions to the PCE that substantially revised past estimates
of several categories. Notably, food at home, one of the largest categories,
decreased by over 5 percent after the 2009 revision.*

One of the first evaluations of the current CE is Gieseman (1987), who
reports CE comparisons to the PCE for 1980-1984.5 He reports separate
comparisons of interview survey and diary survey estimates, though the
diary estimates are only for food. In these early years, published tabulations

3. The PCE estimates come from business records reported on the economic censuses and
other Census Bureau surveys. These business surveys are subject to a number of sources of
error and are adjusted using input-output tables to add imports and subtract sales that do not
go to domestic households. These totals are then balanced to control totals for incomes earned,
retail sales, and other benchmark data.

4. The 2008 value for food at home was 741,189 (in millions of USD) prior to revision and
669,441 after, but the new definition excludes pet food. A comparable prerevision number
excluding pet food is 707,553. The drop from 707,553 to 669,441 is 5.4 percent. Thank you to
Clinton McCully for clarifying this revision.

5. Comparisons of expenditure survey data to national income accounts data go back at least
to Houthakker and Taylor (1970).
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separate interview and diary data, while published data for later years are
integrated.® Consequently, subsequent comparisons of CE to PCE almost
exclusively rely on the integrated data that combine interview survey and
diary survey data.” Gieseman found that the CE reports were close to the
PCE for rent, fuel and utilities, telephone services, furniture, transportation,
and personal care services. On the other hand, substantially lower reporting
of food, household furnishings, alcohol, tobacco, clothing, and entertain-
ment were apparent back in 1980-1984. In separate interview survey and
diary survey comparisons for food at home, he found that the CE/PCE
ratios for the interview survey exceeded that for the diary survey by 10 to
20 percentage points, but were still below 1. For the much smaller category,
food away from home, the diary survey ratios exceeded the interview survey
ratios by about 20 percentage points, but again were considerably below 1.
The current patterns have strong similarities to these from thirty years ago.

Garner et al. (2006) report a long historical series of comparisons for the
integrated data that begins in 1984 and goes up through 2002. Some cate-
gories are reported well. Rent, utilities, etc. and utilities, fuels, and related are
reported at a high and stable rate over time relative to the PCE. Telephone
services, vehicle purchases, and gasoline and motor oil are reported at a
high rate that has declined somewhat over time. Food at home relative to the
PCE is about 0.70, but has remained stable over time. The many remaining
categories of expenditures have low and generally falling rates of reporting
relative to the PCE, though some small categories such as footwear and ve-
hicle rentals show increases.

The authors ultimately argue that this historical series can be replaced by
a better series that focuses on categories that are the most comparable. “A
more detailed description of the categories of items from the CE and the
PCE is utilized than was used when the historical comparison methodol-
ogy was developed. Consequently, more comparable product categories are
constructed and are included in the final aggregates and ratios used in the
new comparison of the two sets of estimates” (22). The authors note that
aggregates from the two sources tend to be more different for noncompa-
rable categories. The new series is reported for every five years from 1992 to
2002 in Garner et al. (2006), and updated and extended annually through
2007 in Garner, McClelland, and Passero (2009).

When this new BLS methodology on categories that are comparable
between the CE and the PCE is used, and when the PCE aggregates are
adjusted to reflect differences in population coverage between the two
sources, the ratio of CE to PCE is fairly high, but still has tended to fall

6. In cases where the expenditure category is available in both surveys, the BLS selects the
source for the integrated data that is viewed as most reliable. See Steinberg et al. (2010) and
Creech and Steinberg (2011).

7. Exceptions include Meyer and Sullivan (2010; 2011b).
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over time. The ratio for 1992 and 1997 is 0.88, while in 2002 it is 0.84 and has
fallen to 0.81 by 2007 (Garner, McClelland, and Passero 2009). The share
of the PCE that is comparable to the CE has also tended to fall somewhat
over time, dropping from 0.57 in 1992 to 0.52 in 2007. A much larger share
of the CE is comparable to the PCE, slightly over 70 percent in all years.

For nine of the larger expenditure categories, Meyer and Sullivan (2010,
2011Db) report limited comparisons over time for the interview survey only.
They find that for most of these major categories reporting rates are high
and stable.

Some research has sharply overstated the discrepancy by comparing non-
comparable categories of CE and NIPA consumption and ignoring defi-
nitional differences. In addition, almost all comparisons are based on the
integrated data that combine CE diary and CE interview data, so the results
are not applicable to either the CE interview data or diary data alone, as they
are typically used in research. Some authors have argued that despite the
incompatibilities between the CE and PCE, in the absence of definitional
changes one would expect the differences between the series to be relatively
constant (Attanasio, Battistin, and Leicester 2006). This conclusion is not
at all obvious; one might still expect a gradual widening of the difference
between the sources given their rapidly growing incompatibility as reported
in McCully (2011).

There have been comparisons of the CE to many other sources. Most are
summarized on the BLS comparisons web page.® These comparisons include
utilities compared to the Residential Energy Consumption Survey (RECS),
rent and utilities compared to that reported in the American Housing Survey
(AHS), food at home compared to trade publications Supermarket Busi-
ness and Progressive Grocer, health expenditures compared to the National
Health Expenditure Accounts (NHEA) and the Medical Expenditure Panel
Survey (MEPS). With the exception of health expenditures, the comparisons
generally suggest that the CE does a fairly good job of reporting these types
of expenditures. However, except for health expenditures, these comparisons
are to categories for which the comparisons to the PCE have indicated high
and roughly stable reporting, though the reporting of food at home is at a
lower rate, especially in the diary survey. See Garner, McClelland, and Pas-
sero (2009) or Branch (1994) for summaries.

7.4 Separate Interview and Diary Survey
Comparisons to National Income Accounts

For the purposes of assessing CE survey quality, it is important to
examine the interview and diary surveys separately. Differences in spend-
ing across these two data sources provide evidence on how best to collect

8. http://www.bls.gov/cex/cecomparison.htm.
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spending data. For some important categories there are large differences
between the mean reported values in the interview and diary surveys. For
example, between 1998 and 2003, average spending on food at home in the
CE interview survey exceeded the average from the CE diary survey by more
than 20 percent.’

Recognizing that not all noncomparabilities can be removed, we examine
the ratio of CE interview and diary survey values weighted by population to
corresponding categories of PCE data for select PCE categories.!” We have
followed the approach of Garneret al. (2006), Garner, McClelland, and Pas-
sero (2009), and Passero (2011) who select categories in the PCE and CE that
are most comparable based on “concepts and comprehensiveness.” These
comparable categories are 56 percent of the PCE in 2010. To align each CE
spending subcategory with the comparable PCE category, we have heavily
relied on a concordance supplied to us by the BLS. The data appendix in Bee,
Meyer, and Sullivan (2012) notes the cases where expenditure subcategories
are not available in either the interview or diary survey, and appendix table
1 in that paper provides our concordance of Universal Classification Codes
(UCCs)in the diary and interview survey for each of these comparable PCE
categories. In tables 7.1 and 7.2, we report CE/PCE ratios for categories of
expenditures for which we can define reasonably comparable CE and PCE
categories for either the interview or the diary survey alone.!! Table 7.1 sum-
marizes the findings for the largest categories in 2010. Table 7.2 reports the
results for forty-six comparable categories for 1986 and 2010. Additional
years are available in appendix table 2 of Bee, Meyer, and Sullivan (2012).

Among the ten largest categories in table 7.1 (combining the BLS sub-
categories of clothing into one so that it is large enough to be in the top
ten), six are reported at a high rate in the interview survey and that rate
has been roughly constant over time. These well-measured categories are
the imputed rent on owner-occupied nonfarm housing, rent and utilities,
food and nonalcoholic beverages purchased for off-premises consumption
(food at home), gasoline and other energy goods, communication, and new
motor vehicles. These six categories are all among the eight largest. In 2010,

9. The fact that food at home from the interview survey compares more favorably to PCE
numbers than does food at home from the CE diary survey does not necessarily imply that the
former is reported more accurately. For example, the CE interview survey numbers may include
nonfood items purchased at a grocery store. Battistin (2003) argues that the higher reporting
of food at home for the recall questions in the interview component is due to overreporting,
but as Browning, Crossley, and Weber (2003) state, this is open to question. We stick to the
presumption that more is better, as the CE is almost always below the PCE and this criteria is
largely used by the BLS in selecting which source, interview or diary, is preferred for a particular
expenditure category (see Creech and Steinberg 2011).

10. We do not correct for differences in population coverage. Such corrections have aver-
aged 2 to 3 percentage points in past analyses (Garner et al. 2006; Garner, McClelland, and
Passero 2009).

11. A larger set of categories can be examined, of course, with the union of the interview
and diary data.
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Table 7.1 CE-PCE comparisons for ten large categories, 2010 (in millions of dollars)
PCE category PCE DS/PCE IS/PCE
Imputed rental of owner-occupied nonfarm housing 1,203,053 1.065
Rent and utilities 668,759 0.797 0.946
Food and nonalc. beverages purchased for off-

premises consumption (food at home) 659,382 0.656 0.862
Purchased meals and beverages (food away from

home) 533,078 0.508 0.528
Gasoline and other energy goods 354,117 0.725 0.779
Clothing 256,672 0.487 0.317
Communication 223,385 0.686 0.800
New motor vehicles 178,464 0.961
Furniture and furnishings 140,960 0.433 0.439
Alcoholic beverages purchased for off-premises

consumption 106,649 0.253 0.220

Notes: The PCE category name for food at home is “food and nonalcoholic beverages pur-
chased for off-premises consumption.” The PCE category name for food away from home is
“purchased meals and beverages.” DS = Diary Survey; IS = Interview Survey.

the ratio of interview survey to PCE exceeds 0.94 for imputed rent, rent
and utilities, and new motor vehicles. It exceeds 0.80 for food at home and
communication and is just below 0.80 for gasoline and other energy goods.
The 2010 ratios for both the interview and diary surveys are just over 0.50
for purchased meals and beverages (food away from home) and close to 0.43
for furniture and furnishings. For clothing and alcohol, the interview survey
ratios are both low and below the diary survey ratios, which are below half
themselves.

While the diary survey is designed to capture most types of spending,
in practice many categories are missed, including some of the largest cate-
gories. For example, no spending on new trucks, pick-ups, vans, or jeeps is
captured in the diary survey between 2007 and 2010. For this reason, we
do not report a diary survey/PCE ratio for new motor vehicles in table 7.1.
The diary survey/PCE ratio for imputed rental of owner-occupied nonfarm
housing (the largest PCE category we examine) is also missing because the
diary survey does not collect information on the rental equivalent of owned
homes.

Looking at the full forty-six categories reported in table 7.2, among the
remaining categories outside the top ten in size, only six in the interview
and five in the diary survey have a ratio of at least 0.80 in 2010. The largest
of these categories reported well in the interview survey are motor vehicle
accessories and parts, household maintenance, and cable and satellite tele-
vision and radio services. In the diary survey, household cleaning products
and cable and satellite television and radio services are reported well in 2010,
though the historical pattern for both exhibits substantial variation (also
see appendix table 2 of Bee, Meyer, and Sullivan [2012]). The remaining
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categories that are reported poorly in both surveys with ratios below one-
half include glassware, tableware, and household utensils, and sporting
equipment. Gambling and alcohol are especially badly reported with ratios
below 0.20 and 0.33, respectively, in both surveys in most years.

While the ratios for selected years are shown in table 7.2, the patterns
for the ten largest categories of expenditures can be more easily seen in a
series of figures. We discuss the categories in order of their size beginning
with the largest. Figure 7.1A reports the ratio of CE-to-PCE imputed rent
from 1984 onward!? and new motor vehicles from 1980 onward.!® These
two large categories are available for the interview survey, but not the diary
survey.'* Both categories compare favorably to the PCE—they have ratios
near one that have not declined appreciably over time. The imputed rental of
owner-occupied nonfarm housing in the interview survey typically exceeds
the PCE equivalent by about 10 percent, slightly more so in the most recent
years. While some analyses of CE-to-PCE aggregates omit housing because
the ratio exceeds one (Sabelhaus et al., chapter 8, this volume), we include
it because selecting only those categories with low ratios would necessarily
bias the overall picture. The CE/PCE ratio for new motor vehicles is overall
very close to one, approximately 1.05 in the 1980s, approximately 0.97 in the
1990s, and right around one in the first decade of the twenty-first century.

Figure 7.1B reports diary and interview comparisons for rent and utilities.
In the interview survey the CE/PCE ratio is just below 1, averaging around
0.95, while the diary survey ratio is about 10 percentage points lower. Food at
home in the interview and diary surveys is reported in figure 7.1C. Interview
food at home has a ratio just under 0.90 in nearly all years except the period
from 1981 to 1987, when a different wording of the food at home question
was employed.'® The diary survey ratio is about 20 percentage points lower
at 0.70. Food away from home is reported in figure 7.1D. This category has
a low ratio in both surveys and one that has declined since the 1980s. The
diary survey ratio is also about 10 percentage points higher than the inter-
view survey ratio, although the two surveys give similar numbers following

12. Information on the rental equivalent of the home is not available in the interview survey
in 1980 and 1981.

13. For the surveys administered in the fourth quarter of 1981 through the fourth quarter of
1983, the CE sampling frame only covered urban areas. For this reason, we exclude data from
the 1982 and 1983 surveys. In addition, the 1981 estimates we report are not entirely nationally
representative, because part of this spending comes from the fourth quarter of the 1981 survey
and the first quarter of the 1982 survey.

14. The diary survey does collect data on new vehicle purchases, but we do not report ratios for
this category for the diary survey because these data appear to capture a small share of purchases.
See the discussion in the data appendix in Bee, Meyer, and Sullivan (2012) for more details.

15. The effect of this change in wording has been known for a long time (see Gieseman 1987).
During 1980-1981, the interview survey asked usual weekly expenditure on food over the past
three months, while from 1982-1987 spending on food over the previous month was asked. In
1988, the survey returned to the earlier question. Because the January to March 1982 surveys
collected data for part of 1981, the change in questionnaire is partly reflected in the 1981 totals.



Are the Consumer Expenditure Interview and Diary Surveys Informative? 217

a change in the wording of the food away question in the interview survey in
2007.'6 The ratio for the diary survey is biased downward somewhat because
the diary survey does not collect data on food away from home spending
that occurs during out-of-town trips. The interview survey does collect these
data; in 2010 spending on food during out-of-town trips was about 6 percent
of the PCE aggregate for food away. Ratios for spending on gasoline and
other energy goods are displayed in figure 7.1E. The ratio is nearly always
above 0.80 in the interview survey and about 5 to 10 percentage points lower
in the diary survey. The interview survey ratio did fall over the 1980s. Cloth-
ing is shown in figure 7.1F, combining the categories of women’s and girls’
clothing, men’s and boys’ clothing, and shoes and footwear. This category
is the first one that is reported poorly. The reporting ratio has declined from
about 0.60 to less than one-half for the diary survey, with the interview sur-
vey consistently lower. The ratio for communication is shown in figure 7.1G.
The interview survey shows a ratio of about 0.80 for most years, though
there is a dip to nearly 0.70 for much of the 1990s and early in the twenty-first
century. The diary survey ratio has been 5 to 10 percentage points lower since
about 1996. Furniture and furnishings in figure 7.1H is badly reported with a
ratio in the interview survey that falls over time from about 0.75 to 0.45. The
ratio for this category is more variable in the diary survey, at about 0.50 in
the early years, high in the middle years, and then near the interview survey
numbers in the most recent years. Alcoholic beverages purchased for off-
premises consumption in figure 7.11 is a very badly reported category, with
both interview and diary survey ratios that drop from 0.33 to just over 0.20.
The overall pattern indicates much better reporting in the interview survey
than the diary survey. Household cleaning products is the only category among
the forty-six we report where the diary survey reports expenditures at a higher
rate than the interview survey and reports them well, that is, at a high absolute
rate that has not declined appreciably over time. This fairly small category has
aratio of 1.151in 2010 in the diary survey and has not declined appreciably in
the past twenty years. On the other hand, there are many categories of expen-
ditures, in particular most of the largest ones, that are reported at a higher rate
in the interview survey and have maintained high and roughly stable rates.
This finding of higher reporting in an interview survey is consistent with
other evidence. There is a long history of papers that have noted the pres-
ence of “diary fatigue,” meaning that respondents tire of completing the
diary and omit purchases. Evidence of this pattern in the CE diary survey
that is frequently cited is the fact that reported expenditures fall noticeably
in the second diary week (US Bureau of Labor Statistics 1983; Silberstein
and Scott 1991; Stephens 2003). See Crossley and Winter (chapter 1, this

16. Starting with the second quarter of 2007, the question on food away from home changed
from a query about usual monthly spending to usual weekly spending. This change resulted in
a noticeable increase in reported food away spending.



St
S
[ oroz m [or0z ; [ ovoz
| 600z = | 6002 { | 6002
[s00z 2 B | 800z = L | 800z
| 200z 2 s | 200z &) ; | 2002
g0z = B 9002 A ! 9002
[ sooz § m | s00z e ; [ so0z
[vo0z 5 & | vooz g ¢ | vooz
| €00z m g0 | eooz A i | €00z
(2002 3 | zooe ) ' | 2002
| ooz & O | 1002 28 : | 1002
[oooe g A |00z 5 W : | 000z
joseL £ S o661 2 .w ! [ 6661 .
| 8661 w5 |e66L 2 2 J | 8661
| 2661 T 8 | L661 _ ] ._\ | 2661
(o661 & & \ 9661 £ ' [ 9661
(660 3 2F ; | s661 3 : | se61
ve6l 3 S h 6L > o i 661
[t £ B \ - { [ e661
| 2661 _ m ; | ze61 | B | | 2661
| 1661 < . | 1661 = \ | 1661
| 086 g o= \ | 0661 = i | 0661
[ 6861 2 @ \ 6861 @ 2 Iy | 6861
[eser & & ; | es6l -5 Y | 8861
(60 8 O 5 ! 1861 o= { | 861
[ose £ 5 = i [ o861 €5 i | 9861
[ss6r 8 23 [ sesl 2 .m ! e
[ ve6L s 2 [ vesl g2 L [ vesl
86t 4 E E [ 1861 £5 h | 1861
T o 0861 S e L 0861 S = A R £
$ 3838 8¢9 8 8 3 ¥ - 3 8 3 g ° BE 22585329 ;3°
T T T opey30d@d =2 oney 304/30 = nm._ oney 30d/30
.2 .
28 o

—Interview

=== Diary
Fig. 7.1C Comparisons of CE diary and CE interview aggregates to PCE

aggregates, food at home



©
S}
oney 30d4/30

0.2 A

0.1

oLoz
6002
8002
2002
9002
§S002
002
€002
2002
1002
0002
6661
8661
1661
9661
5661
¥661
€661
2661
1661
0661
6861
8861
1861
9861
G861
861
1861
0861

Interview

=== Diary

Fig. 7.1D Comparisons of CE diary and CE interview aggregates to PCE

aggregates, food away from home

~

B )

[oLoz
| 6002
| 800z
| 2002
[ 900z
| sooz
| v00z
| €00z
| zooz
| 100z
[ 000z
| 6661
| 8661
1661
| 9661
| 661
| ve6L
[ c661
| ze61
| 1661
| 0661
| 6861
| 8861
| 2861
| o861
| se6L
| ve6L
| 1861
| 086l

© o %
o o o

oney 30d/30

—Interview

=== Diary

Fig. 7.1E Comparisons of CE diary and CE interview aggregates to PCE

aggregates, gasoline and other energy goods

=

[oi0z
| 6002
| so0z
| 200z
| 900z
| so00z
| vooz
| cooz
| zooz
| 100z
| 000z

| 8661
| 2661
| 9661
| se61
| v661

[ ze61
[ 1661
| o661
| 6861
8861
1861
9861
5861
| ve6L
| 1861
| 061

v @
o o o
oney 30d/30

6661 .

[ €661

—Interview

---Diary

Fig. 7.1F Comparisons of CE diary and CE interview aggregates to PCE

aggregates, clothing and shoes



0.9

0.8

0.7

5=l

©0.6

o

w ]

8().5

m 0.4

o

0.3

0.2

0.1 1
O -~ ¢ 10D O N 0O DO - N MIT W O 0DHDO = NMIT WO~V O
© 0 © W W W 0 W A AW NHNO OO0 OO0 O O O O O v«
DOm0 0000000 0000000000
- T T T - e e v e e e e e rrNNNNNNNNNN

=== Diary —Interview

Fig. 7.1G Comparisons of CE diary and CE interview aggregates to PCE

aggregates, communication

0.9 4

0.8

0.7

2

©0.6 A

4

w J

505

a

0.4

o

0.3

0.2

0.1

o+—/——m—mm—————F—T—7F—T—T—T—7T—T— T
O = ¥ D O VDO -~ N MITWOMNSNOOWMDO «—NMIT W OO O
0 O O O O OV PV DDDHDDODDDODDDDDODNDO OO OO0 OO0 OO O v
DDOOOODDOODODDDOODOODDOOON”DO OO0 00 OO0 O O O o
T T T T T T T T e el NNNNNNNNNN

=== Diary —Interview

Fig. 7.1H Comparisons of CE diary and CE interview aggregates to PCE

aggregates, furniture and furnishings

0.45 1

0.4

0.35 A

.90'37

=5

©

0 0.25 §

S

a 02

e

n

©0.15 4

0.1

0.05 -
 —mr—Dm—r—"—7""""TrTTT"T"TTT""T""T—T"T—T"T"T—T
O = ¥ N O 0 OO =~ AN MIT W OO O -~ NMT W ONMN~oD O
© @ W W W W W VO MDD DODDDHDO OO OO0 OO0 OO0 O «w
D OO0 0000000009
FrF rFrrrrrrrrrrrrrrr AN NANNNNNNA

=== Diary —Interview

Fig. 7.11 Comparisons of CE diary and CE interview aggregates to PCE
aggregates, alcoholic beverages



Are the Consumer Expenditure Interview and Diary Surveys Informative? 221

volume) for a nice discussion of diary fatigue and other problems with col-
lecting expenditure data with a diary.

This pattern of lower reporting in diary surveys than interview surveys
is also evident in other North American data. Statistics Canada conducted
in parallel two versions of the Canadian Survey of Household Spending in
2009. One version was a twelve-month recall interview survey, while the sec-
ond was the redesigned survey that gathers spending on many items through
two-week diaries. The interview spending on average exceeds the diary spend-
ing for comparable categories by 9 percent for frequent expenses and 14 per-
cent for less frequent expenses (Dubreuil et al. 2011). The authors believe the
difference between the modes is not due to other features of the survey that
changed, such as the elimination of balance editing. For example, balance
editing tends to affect income and savings rather than expenditures. Possible
reasons that this difference might arise are that insufficient motivation may
lead diary respondents to omit many items to reduce the burden of the pro-
cess. Consistent with this hypothesis, the Canadian Food Expenditure Survey
(Ahmed, Brzozowski, and Crossley 2010) finds that the second diary week
tends to have lower reported expenditures (by 11 percent) than the first, as
respondents tire of the process. A recall measure from this same survey has
food expenditures 14 percent higher than the two-week diary average.

In principle an attentive, motivated respondent could report better datain a
diary than in a recall survey, but the evidence shows that the typical respondent
does not fit this profile. The diary task also requires respondent effort at many
distinct times during the two weeks, whereas an interview survey requires a
single short (albeit taxing) interview. These results suggest that the presence of
an interviewer may be helpful in coaxing greater compliance with the survey.

The categories of expenditures that are not reported well tend to be those
that involve many small and irregular purchases. These poorly reported cate-
gories also tend to be private goods (clothing), ones that one may not want to
reveal that one buys (alcohol, tobacco), and certain luxuries (alcohol, food
away from home). Large salient purchases (like automobiles), and regular
purchases like rent, utilities, and groceries, seem to be well reported. These
patterns have been largely evident since the 1980s or even earlier. However,
over the past three decades there has been a slow decline in the quality of
reporting of many of the mostly smaller categories of expenditures in both
the interview survey and the diary survey.

7.5 Durables in the CE

Reporting ownership of houses and vehicles is very different from report-
ing the small, discretionary purchases that seem to be badly reported in the
CE. We begin by examining how the reported stock of cars matches that
from other sources. This information does not enter expenditures, but enters
consumption when we calculate a value of the services of owned cars. In
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table 7.3, we compare reported car and truck ownership in the interview
survey to administrative data on motor vehicle registrations.

These comparisons are complicated by a number of issues. First, the CE
is intended to capture only vehicles owned by households, but the registra-
tion data include commercial and publicly owned vehicles including farm
trucks. We were able to obtain an estimate of the number of two types of
commercial vehicles, taxis and rental cars, for four states. The taxi share
ranged from 0.04 percent (Arizona in 2003) to 0.68 percent (New York in
1998). The rental car share ranged from 0.30 percent (Mississippi in 2004)
to 1.54 percent (Arizona in 1998). We do not have an easy way to estimate
the prevalence of corporate cars and other commercial vehicles.

Second, the registration data include leased vehicles and motor homes
that are not included in the CE survey numbers. We were able to obtain
estimates of the motor home shares for seven states. The share of motor
homes ranged from 0.3 percent (Maine in 2007) to 1.8 percent (Oregon in
2000). The total number of leased cars and trucks in the CE survey for 2002
was 6.96 million, or about 3.75 percent of all cars and trucks. These first
two complications imply that we understate the share of vehicles owned by
households that are reported in the CE. Third, our survey count of vehicles
will not include those that have been disposed of by the household, but have
not been reported as disposed to the state or have not had their registrations
expire. Conversely, registrations will not include vehicles that have not been
registered. This issue, which is likely less important, could bias the measure
of reporting either up or down. Fourth, prior to 1985, personal passenger
vans, minivans, and utility vehicles were included in automobile registra-
tions, while subsequently they were included in trucks. For this reason, we
generally report comparisons for cars and trucks combined so that we have
a consistent concept over time.

Bearing these caveats in mind, ratios of cars and trucks in the CE to those
in the administrative records are reported in the bottom line of table 7.3. The
ratios are consistently well above 0.80. Given that a large share of cars and
trucks are commercially owned as the numbers in the previous paragraph
suggest, these numbers indicate a very high reporting rate. In similar com-
parisons (appendix table 3 of Bee, Meyer, and Sullivan 2012), we find that
the total number of reported trucks owned in the CE lines up closely with
data from the Vehicle Inventory and Use Survey (VIUS)—all of the ratios
of CE counts to VIUS counts are slightly over one.

We have also verified that the purchase price of vehicles in the CE inter-
view survey is reported fairly well. Purchase prices are directly part of expen-
ditures and also are used to determine the rental value of car ownership,
which enters flow consumption. We validate the reported purchase price of
new and used vehicles in the interview survey by comparing the reported
values to published values in National Automobile Dealers Association
(NADA) bluebook guides. For a sample of one hundred cars with a reported
purchase price in each of the years 1990 and 2000, we compare the reported
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Table 7.4 Correlation of reported vehicle purchase price in the CE interview survey
to NADA values
Survey year 1990 2000
Cars owned 6 months or less 0.956 0.912
Cars owned 12 months or less 0.937 0.790
Cars owned 24 months or less 0.879 0.779

Notes: For each of the survey years reported, we compute the correlation between the re-
ported purchase price of a random sample of vehicles from the CE interview survey and the
value of these vehicles reported in the NADA guides. Values from NADA guides were identi-
fied based on make, model, year, number of cylinders, and number of doors for each vehicle.
For each survey year, we select a random sample of one hundred new and used vehicles with
a reported purchase price from the CE interview survey.

vehicle values in the interview survey to bluebook data. We match these cars
from the interview survey to a bluebook price based on the reported make,
model, year, and number of doors for each car. We report the correlations
in table 7.4. The comparisons are probably most relevant for cars that have
been recently purchased. For those that have been owned six months or less
the correlations are very high, 0.956 and 0.912 in 1990 and 2000, respectively.
This is especially impressive given that there are many characteristics of cars
that are not reported in the CE or cannot be matched to bluebook features.

Some past work has found that respondents seem to report home values
fairly accurately in household surveys (Kiel and Zabel 1999; Bucks and
Pence 2006). We have compared the reported rental equivalent of homes to
the reported house values. The rental equivalent and home value are highly
correlated, at around 0.6 in a typical year. The ratio of the rental equivalent
to home value has been fairly stable, though it declined appreciably in the
middle of the first decade of the twenty-first century, as one might expect
during a period of rising home prices. To see whether the general pattern
over time in reported home values in the CE is sensible, we plotted in figure
7.2 the average home value reported in the CE interview survey compared to
the Case-Shiller house price index. The average CE rental equivalent has the
same qualitative time pattern as the Case-Shiller index, but it rises faster over
time. The Case-Shiller index holds housing characteristics fixed, while the
CE average does not. Because many characteristics of houses are improving
over time such as square footage, presence of air conditioning, and other
home amenities (see Meyer and Sullivan 2011a), the CE rise should be more
pronounced, which is what is evident in figure 7.2.

7.6 Precision and the Frequency of Reported Purchases
in the Interview and Diary Data

We next examine the precision of expenditure reports from the interview
and diary surveys. The precision of these estimates is of interest for several
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Fig. 7.2 Reported value of the home (CE interview) compared to Case-Shiller annual
housing price indices (base year = 1987)

Note: The CE data exclude the following states because they are not included in the Case-
Shiller index: AL, AK, ID, IN, ME, MS, MT, SC, SD, WV, and WI. In addition, the follow-
ing states are excluded because of limited state information in the CE data: DE, GA, MD,
and MN.

reasons. First, the precision of the consumer unit reports determines the pre-
cision of statistics calculated from the data. Second, by comparing the preci-
sion of the interview and diary components of the survey, one can determine
how many diary responses are needed to obtain the same precision as one
interview response. This point is important in choosing between interview
and diary forms of survey administration and the appropriate sample sizes.
Third, the dispersion of the various components of expenditures is infor-
mative if either of the CE survey components is going to be used to esti-
mate distributional characteristics of expenditures, as when one is using
the CE to assess inequality or poverty or in calculating percentiles for use
in setting poverty thresholds as is done with the new Supplemental Poverty
Measure.

To assess the precision of the CE, we examine the same forty-six cate-
gories of expenditures from table 7.2 that align closely with the PCE. We
use these categories because we have verified their consistency over time.
For thirty-five of these categories we have comparable data for both the
interview and diary surveys. In table 7.5 we report the coefficient of varia-
tion (CV) of the quarterly interview reports and the weekly diary reports
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228 Adam Bee, Bruce D. Meyer, and James X. Sullivan

for these categories of expenditures.!” CVs for additional years are reported
in appendix table 4 of Bee, Meyer, and Sullivan 2012. We focus on compari-
sons of quarters to weeks since a substantial share of respondents to both
surveys do not complete the entire four quarters or two weeks. For example,
typically about 10 percent of consumer units only respond for one of the
diary weeks. For a given year table 7.5 reports the diary CV, the interview
CYV, and the ratio of diary to interview. Several patterns are apparent. First,
the diary CVs tend to be much larger than those for the interview survey.
In 2010, the weighted average of the CVs across comparable categories is
1.58 times as large in the diary survey as in the interview survey. We expect
the interview survey to be more precise because it captures thirteen weeks
of expenditures, as compared to just one week for the diary survey. If we
make the extreme and implausible assumptions of no error in either survey,
that weekly observations are independent, and simple random sampling, we
would expect a ratio of CVs equal to the square root of 13 or 3.6.

Second, the diary/interview ratios vary sharply across expenditure cate-
gories. For 2010, the diary CV is over three times that of the interview CV
for accounting and other business services, but the diary CV is slightly lower
than the interview CV in the case of glassware, tableware, and household
utensils. The ratios vary considerably, even for some of the largest categories
of expenditures. For food and nonalcoholic beverages purchased for off-
premises consumption (food at home) the diary CV is nearly twice as large
as the interview CV, but it is smaller than the interview CV for purchased
meals and beverages (food away from home).

Third, there are also noticeable changes in the CVs over time. For the
diary survey, the weighted average for comparable categories falls slightly
throughout the period. For the interview survey, the weighted average falls
between 1987 and 1991 and then rises between 1991 and 2010. The CVs for
the largest categories—food at home, purchased meals and beverages, gaso-
line and other energy products, rent and utilities, and imputed rent—in the
interview survey tend to rise between 1987 and 1991 and then fall between
1991 and 2010, although the CV for rent and utilities rises throughout this
period and the CV for purchased meals and beverages falls between 1987 and
1991. All of these categories except food away were reported at a high rate in
the interview survey relative to the PCE, and these rates did not decline much

17. We calculate the CV as the square root of the sample size times the standard error of the
mean divided by the mean. The standard error is calculated following the Balanced Repeated
Replications (BRR) procedure used by the BLS to calculated standard errors for official CE
tables. This BRR procedure is used to account for the CE survey’s multistage sample selection
process. (See http://www.census.gov/srd/papers/pdf/rr93—6.pdf for details on this procedure.)
The CVs that we report are about 10 percent larger than those estimated, assuming simple
random sampling design for the diary survey, and about 40 percent larger for the interview
survey. We report CVs for 1987 instead of 1986 (the first year that data are available for most
spending categories) because a complete set of replicate weights is not available in the public
use version of the 1986 interview survey.
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over time. Looking at these same categories for the diary survey (except for
imputed rent, which is not available) the CVs tend to fall between 1987 and
1991, and then rise between 1991 and 2010, except for gasoline and other
energy products, which falls throughout this period.

To understand what is behind these differences in the coefficients of varia-
tion across expenditure categories, surveys, and time, we look at the share of
respondents who report no expenditures in a given category. It is first impor-
tant to note that a substantial share of diary respondents indicate that they
had no expenditures at all in a given week, and this share has been sharply
increasing over time. As recently as 1991 the share of valid respondents for
whom at least one of the week’s expenditures was zero was 4.5 percent, but
itreached 11.9 percent in 2010 (appendix table 5 of Bee, Meyer, and Sullivan
2012). In 2010, 9.4 percent of diary weeks have zero reported expenditures
for the entire week. There are three reasons why a family in the diary survey
would have zero expenditures for an entire week. First, the family may be
on a trip for the entire week and the diary survey explicitly does not capture
spending on trips. About three-quarters of the families with zero spending
for an entire week in the 2010 diary survey fall into this group. Second, the
family may truly have zero spending for that week, and third, the family may
fail to report actual spending that occurred during the interview week. As
we explain in section 7.8, regardless of the reason, the prevalence of zero
expenditures, and more generally the greater dispersion of spending in the
diary, has important implications for certain uses of the diary data.

In table 7.6, we report the share of reports that are zero for the forty-six
categories of expenditures that we have previously considered. For each year,
we report the share of zeros in the diary survey, the interview survey, and
the difference between the surveys. (See appendix table 6 of Bee, Meyer, and
Sullivan [2012] for additional years.) Looking at the thirty-five categories
of expenditures available for both interview and diary surveys, twenty-four
of the diary survey categories are zero more than 90 percent of the time,
while fourteen of these same categories in the interview survey are zero
for 90 percent or more of the consumer units. In 2010, 72 percent of diary
survey respondents reported no spending on rent and utilities, as compared
to 2 percent of interview survey respondents. Clearly these higher rates of
zero reports are one reason for the higher CVs for the diary survey. The
rate of reports of zero has also been rising for both surveys. Between 1986
and 2010 the majority of diary survey categories saw increases in the share
of zeros. While not as pronounced, the rise in zeros is also apparent in the
Interview Survey.

These results on CVs and frequency of period without any purchases have
several implications for distributional analyses. In particular, the greater
dispersion of weekly expenditures than quarterly expenditures, the extent
to which this varies across expenditure categories and time, and the chang-
ing frequency of purchases suggest that the use of diary data to examine
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poverty or inequality is problematic. We discuss these implications in more
detail in section 7.8.

7.7 Representativeness of the CE

There are concerns that the CE misses certain types of households. The
main method used in past studies that have assessed the bias due to unit non-
response in the CE is comparisons of respondents contacted through more
intensive methods to the remainder of respondents (Chopova et al. 2008;
King et al. 2009). These studies suggest little bias. However, these analyses
are not without their drawbacks, as those contacted through more intensive
efforts may not be representative of those who are never contacted at all or
are unwilling to respond.

To directly examine the representativeness of the CE, we compare the
distribution of household characteristics in the CE to those in the Cur-
rent Population Survey (CPS).!® While the distribution of characteristics
in the CPS does not necessarily reflect the true distribution in the US
population, the CPS is a large survey (about 100,000 households annually
in recent years) that is relied upon for many official statistics. Our results
indicate that the characteristics of those in the CE line up quite closely
with those of CPS respondents. These results do not necessarily confirm
that the CE is representative of the US population. Rather, they indi-
cate that any concerns about representativeness in the CE are shared with
the CPS.

In addition to a base weight to account for sampling probabilities, the CE
has two stages of poststratification adjustment to weights. The first stage is
a “noninterview” adjustment based on region of country, household tenure
(owner or renter), consumer unit size, and race of the reference person. The
second stage is a “calibration factor” that accounts for frame undercover-
age by adjusting the weights to twenty-four “known” population counts for
region, race, tenure, age, and urban/rural status. Thus, we do not focus on
these characteristics of households.

We report a number of demographic characteristics of the interview sur-
vey respondents for the years 1980-2010, as well as corresponding CPS
values in appendix table 7 of Bee, Meyer, and Sullivan (2012). We examine
characteristics at the individual level, rather than at the level of the family
or household to facilitate comparability. The educational attainment distri-
butions match quite closely, though the CE has slightly greater representa-
tion of those without a high school degree and this tendency has increased
slightly over time. Marital status, weeks and hours worked, and age match
very closely, though the CE has somewhat fewer young children. The share

18. For these comparisons we use the Annual Social and Economic Supplement, formerly
called the Annual Demographic File or the March CPS.
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that owns a home matches very closely, but that should not be surprising
given that housing tenure is used to weight the CE data.

One of the principal concerns about unit nonresponse is that the CE
may disproportionately miss households with either high or low income.
Sabelhaus et al. (chapter 8, this volume) examine the representativeness of
the CE interview survey by income. They match CE respondent and nonre-
spondent households to income at the zip-code level. They find that there is
a small underrepresentation of those from the top four or five percentiles of
zip-code-level income and no underrepresentation (maybe a slight overrep-
resentation) at the bottom of the zip-code-level income percentiles. Much
more important quantitatively, they find that the income reported in the
survey, either because high-income people are missing or because income is
underreported at the top, is much lower than that from other sources such as
the Survey of Consumer Finances and tax records. Furthermore, reported
spending relative to income is very low at the top.

This evidence suggests that much of the underreporting of expenditures
occurs at the very top of the income distribution, implying that the aggre-
gate underreporting statistics emphasized in this paper likely overstate the
weakness of the CE for a typical household. If much of the underreporting
is due to high-income households understating spending, then spending by
the vast majority of consumers is better than the averages that the aggregate
numbers indicate. These results combined with those in the current chapter
have several implications for various uses of the data that we discuss below.

7.8 Implications for Uses of the Current CE and for Redesign of the Survey

The results in this chapter have implications for the uses of existing CE
data. Underreporting of expenditures is a first-order problem, particularly
because it differs substantially across spending categories. In addition to the
level of underreporting, the changes in the extent of underreporting over
time have also varied across type of good. The result of these patterns is that
uses of the data that rely on aggregates are likely biased. In particular, the
CPI is biased since the differential underreporting means that the weights
do not accurately reflect consumers’ purchases. For example, as mentioned
earlier, one of the principal concerns about the CE is that it causes too much
weight is be put on housing in the CPI. The changes in the relative reporting
of different types of good means that changes in the CPI are likely biased
as well.

Fortunately, the quantitative importance of this problem may not be as severe
as it first seems. A simple comparison of PCE and CPI weights overstates the
potential bias in consumer prices because, as noted above, much of the PCE is
not intended to be captured by the CPI. There is also research that has directly
examined using PCE weights in a consumer price index (Blair chapter 2, this
volume), finding only a modest bias that goes in different directions depending
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on how the index is constructed. It should also be noted that much of the
bias may come from the plutocratic (dollar weighted as opposed to person
weighted) nature of the CPI. While dollar weighting is appropriate when
deflating national accounts, for many purposes of the CPI, such as index-
ing tax parameters and government benefits, person weighting may be more
appropriate. Much of the aggregate underreporting in the CE appears to
come from underreporting by high-income households who are underrep-
resented in the survey to begin with. While overall, the sample appears fairly
representative, the dollar-weighted nature of the CPI weights means that
potentially missing a small share of households that account for a large share
of expenditures could significantly bias the total expenditure-based weights.

The results also indicate that certain categories of expenditures are well
measured, on average, especially in the interview survey, and have not seen
their reporting deteriorate. For researchers, emphasizing well-measured
components may be a successful strategy to reduce bias when relying on the
CE. For example, Meyer and Sullivan (2012) examine consumption poverty
using “core consumption,” which is based on well-measured spending cate-
gories from the interview survey: food at home, rent plus utilities, transpor-
tation, gasoline, the value of owner-occupied housing, rental assistance,
and the value of owned vehicles. An important advantage of the interview
survey relative to the diary survey is that the former has many more large,
well-measured categories of expenditures.

One could reasonably estimate total expenditures or consumption from
these well-measured categories, relying on the constancy of the relationship
between these categories and total spending as measured in the 1980s, when
these categories in the CE were more comparable to the PCE. For example,
see Meyer and Sullivan (2010). Such a procedure will give a consistent series
over time, but is unlikely to deliver an unbiased measure of the level of con-
sumption because of underreporting that was present in the 1980s. Alterna-
tively, scaling up total expenditures using CE/PCE ratios for all categories
would be suspect given that so much of the CE is not comparable to the
PCE. Methods that use CE data recognizing the nature of underreporting
need to be further developed and validated.

Some uses of the CE survey rely on the distribution of expenditures. Ex-
amples include the construction of poverty thresholds for the new Supple-
mental Poverty Measure, and the calculation of poverty rates and inequality
measures. For most of these uses, the representativeness of the CE through
most of the income distribution and the concentration of underreporting
among the highest income households is largely favorable for the use of the
CE interview survey. Conversely, the data are ill-suited for examining the
highest income households. As a corollary, analyses of inequality using CE
data should focus on statistics that are not heavily dependent on spending
by the top few percentiles of the distribution such as 90/10 ratios rather than
variances, Gini coefficients, or spending shares at top percentiles.
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The interview survey is the more appropriate data source for studies of
consumption inequality or other distributional analyses. The goal of distri-
butional analyses is typically to measure consumption rather than expendi-
tures. Consumption differs from expenditures because one pays infrequently
for goods and services that one is continuously consuming like rent and
utilities. Durable goods like cars are purchased very infrequently, but their
services are received over a long period of time. Even much food is in cans
or boxes that may be purchased at a very different time from when it is con-
sumed. To closely approximate consumption, average spending over a long
period of time is needed. The much higher variability of weekly expendi-
tures than quarterly expenditures is an indication of the greater deviation
of weekly expenditures from consumption. The higher observed variability
of weekly expenditures than quarterly expenditures could be the result of
greater true variance or greater variance. Neither higher true variability nor
measurement error is helpful in approximating longer-term consumption.

One might think that even though one or two weeks of expenditures are
not ideal for measuring the longer-term distribution of expenditures or
consumption, they have a simple, maybe even time-constant, relationship
to longer-term distributions. However, such a relationship is unlikely for
several reasons. Because distributional measures such as percentiles, pov-
erty measures, and variances inherently depend on dispersion, the differing
dispersion in the diary survey spending relative to longer-term spending, the
differing relative dispersion across expenditure categories, and the changes
in the relative dispersion over time mean that both levels and changes in dis-
tributional measures based on weekly diary data are biased. Previous studies
have assumed a constant relationship between the weekly and quarterly data
in order to infer longer-term distributional patterns or have not addressed
the issue of the relationship between two weeks of expenditures and longer-
term measures of consumption (Attanasio, Battistin, and Ichimura 2007;
Attanasio, Battistin, and Padula 2012). The changing dispersion of the
weekly data relative to the quarterly data for many categories indicates that
this assumption is not valid. Furthermore, because aggregate spending is the
sum of spending in different categories, the relationship between a given per-
centile in the weekly data and that of longer-term expenditures will change
as spending shifts between categories with different degrees of dispersion.
That the distribution of weekly expenditures differs in complicated and
changing ways from the distribution of longer-term expenditures suggests
there is no simple, time-invariant way to convert one to the other.

That nearly 10 percent of diary survey respondents report no spending at
all in a week is also problematic. As discussed above, a family might report
zero expenditures for an entire week because they are on a trip for the entire
week, they have zero spending for that week, or they fail to report actual
spending. However, even if these zero reports of spending are accurate, such
spending is unlikely to reflect consumption accurately. The large fraction of
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families with zero total spending suggests that any inequality measure that
depends heavily on spending at low percentiles will be misleading.

The results also have implications for the redesign of the CE survey. In
deciding which type of survey, interview or diary, to emphasize in the future
itis important to recognize how the current versions perform. The interview
survey does well at recording many large categories of expenditures, but does
poorly at others. The diary survey does better than the interview survey for
some categories, particularly some small categories that the interview cap-
tures poorly, but rarely does the diary survey do well on both an absolute
basis and compared to the interview survey. These results are also consis-
tent with the evidence on diary and interview reporting from the Canadian
Survey of Household Spending as well as the Canadian Food Expenditure
Survey. Diary reporting seems to capture less spending than is obtained
through an interview.

The greater dispersion in the diary survey means that larger sample sizes
are required to obtain the same level of precision as in the interview sur-
vey. For categories of expenditures that can be compared across the two
surveys, the weighted average of the coefficients of variation in the diary
survey is 58 percent greater than that of the interview survey in 2010. In
terms of precision, this result indicates that about 2.5 independent weekly
diary survey observations approximately equal one quarterly interview sur-
vey observation.

7.9 Conclusions

In this chapter we examine the quality of consumption data in the CE
interview and diary surveys. While some categories of spending are sig-
nificantly underreported, our results indicate that the interview survey, in
particular, does quite well in terms of a high and roughly constant share
of expenditures relative to the national accounts for some of the largest
components of consumption. These components include imputed rent on
owner-occupied housing, rent and utilities, food at home, gasoline and other
energy goods, new motor vehicles, and to a lesser extent, communication.
The interview survey does poorly for food away from home, clothing, fur-
niture and furnishings, and alcoholic beverages. Our results are less encour-
aging for the diary survey, which does poorly overall. There is no major
category for which the diary survey has both a higher ratio to the PCE than
the interview survey and the ratio is high and stable. We also find that the
number and value of cars in the interview survey compares closely to outside
sources, and the time pattern of home values closely follows other data.

Overall, the categories of expenditures that are not reported well tend
to be those that involve many small and irregular purchases. These poorly
reported categories also tend to be private goods (clothing), ones that one
may not want to reveal that one buys (alcohol, tobacco), and certain luxu-
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ries (alcohol, food away from home). Large salient purchases like automo-
biles, and regular purchases like rent, utilities, and groceries, seem to be well
reported.

While the evidence on the relative bias of the interview and diary data is
compelling, the evidence on precision of the data also favors the interview
survey. Coefficients of variation are noticeably higher in the diary survey
than in the interview survey. We also find that diary survey respondents are
much more likely to report zero spending for a consumption category. In
2010, 72 percent of diary survey respondents reported no spending on rent
and utilities, as compared to 2 percent of interview survey respondents. The
rate of reports of zero has been rising for both surveys. For the diary survey,
we also find a high and increasing fraction of respondents reporting zero
for all categories; 11.9 percent of 2010 diary survey respondents report zero
spending for an entire week, up from 4.5 percent in 1991.

The CE interview sample appears to be representative along many
dimensions. However, Sabelhaus et al. (chapter 8§, this volume) provides
strong evidence of underrepresentation at the top of the income distribu-
tion and underreporting of income and expenditures at the top. They find
that low-income households are well represented. The underrepresentation
of high-income households and their disproportionate underreporting of
expenditures means that the aggregate reporting rates relative to the PCE
emphasized in the chapter likely understate the underreporting problem
for high-income households, but overstate the problem for low-income
households.

These results have implications for the use of existing CE data and for
the redesign of the CE survey. The importance of the underreporting of
expenditures in the CE will depend on the purpose for which the data are
used. Uses of the data that rely on aggregates are likely biased. Our results
suggest the CPI is biased because the differential underreporting means
that the weights do not accurately reflect consumers’ purchases. However,
we discuss several reasons why this problem might not be as worrisome as
it first appears.

The evidence that the CE appears to miss spending near the top of the
distribution implies that underreporting is less of a concern for analyses that
do notrely on spending at the top, such as measures of consumption poverty
or median consumption. And, the high and fairly constant reporting rates
for large categories of consumption in the interview survey suggest that, for
some purposes, researchers can rely on these categories to address some of
the concerns about underreporting.

The greater dispersion of spending in the diary survey data has important
implication for distributional analyses. The high and increasing fraction of
zero reported spending suggests that the use of diary survey data to assess
inequality trends and other distributional outcomes is likely to lead to biased
and misleading results. Also, the larger coefficients of variation in the diary
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survey suggest that larger sample sizes are required for the diary survey to
obtain the same information as in the interview survey. Furthermore, diary
data may not be appropriate to capture the longer-term distribution of
expenditures needed to measure consumption for distributional analyses.
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