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I ntroduction

The Consumer Expenditure Survey is a
household survey which provides part of the
“ market basket” of consumer expenditures which
are the basis of the CPl as wdll as other indices.
Selected housing units remain in sample during a
5 quarter period. The households are
interviewed for 5 consecutive quarters. These
interviews are referred to as “time-in-sample’
(TIS)1to5.

Matching households between quarters allows
an anaysis of the rdationship between
nonresponse and estimates of the proportions of
expenditures. Since change in expenditures may
be related to the household's participation, the
estimates of the “market basket” may be
affected. A recent studies of a different survey
by Tucker and Kojetin (1997) and Dixon (2001)
showed that unemployment rates were related to
nonresponse in the CPS. “Converts’
(households that do not participate in the prior
month) do not completely make up for the
number of “Attriters’ (households that do not
participate in the following month), so their
relative effect may not be offset. Moreover, they
may differ on important characteristics, eg.;
race, age, or gender. The current study examines
the nature of this relationship through an analysis
of demographics and nonresponse and their
resulting effect on estimates of the proportions of
expenditures in the Consumer Expenditure
Survey.

Gross Flows

In this study “gross flows’™ uses the
availability of information on one month to
contrast the estimates from another month. For
example, expenditure estimates in quarter 2 are
contrasted based on whether a household
responded in quarter 1, and smilarly are
contrasted based on whether a household
responded in quarter 3. This alows an
examination of the effect of “attrition” and
“conversion”. For example; if the expenditure
pattern for quarter 2 is different for households
who continued to respond in month 3 compared
to those who did not respond, and this was not
balanced by a difference in the other direction

for those who responded in quarter 2 but did not
respond in quarter 1, then some the estimates
would be biased due to nonresponse.

Design

The CEQ is a the household expenditure
survey for the United States conducted by the
U.S. Census Bureau for the U.S. Bureau of
Labor Statistics. Approximately 8,910 eligible
addresses are sampled each quarter, with 6,160
completed interviews typical. Households (or
more correctly: consumer units) were matched
for the years 1997 through 1999. The response
rate is usualy in the range of 80-83 percent. In
this study 5112 households were matched across
the 5 quarters.

The measures of consumer expenditure are
divided up into 12 categories: Housing, Food,
Transportation, Personal Insurance,
Entertainment, Apparel, Education, Tobacco,
Personal Care, Miscellaneous, Alcoholic
Beverages, and Reading. Medical expenditures
were |eft out of the analysis.

Analysis

The estimates used are based on the
proportions of monthly expenditures for a
household. Since the proportions add up to
100%, the data is of a “compositional” nature
(Aitchison, 1986). The centered log transform is
used with these data to make the assumptions of
linear models morerealistic. The analysisbegins
with a multivariate analyss of variance
contrasting TIS 2 households which consistently
responded to thase which had nonresponse in the
prior or subsequent quarter. Univariate analyses
examine which consumer categories contributed
to the overall test. The nonresponse is further
broken into refusal and noncontact, attrition and
conversion, and the analyses repeated. The type
of nonresponse is indicated by “II” for
respondents in  both months, “IR” for
respondents who subsequently refused (attrition),
“IN”  (noncontact attrition), “RI” (refusal
conversion), and “NI” (noncontact conversion).
Covariates and interactions are added to the
model to see what household characteristics may
be related to bias effects.
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Results

Table 1 in Appendix A shows the mean
proportions for the 2" quarter of the CEQ by
those who were interviewed compared to those
who were converted from the 1st quarter and
those who dropped out in the 3 quarter. The
overall Manova was sdignificant (p<.0001)
indicating that the pattern of expenditures was
different for the nonresponders compared to the
responders. The manova and the univariate
anovas were based on the centered logs, but the
table shows the mean proportions for ease of
interpretation. The “housing” category showed
the largest effect, with nonresponders having
higher expenditures. Other categories which had
higher expenditures were “transportation” and
“acoholic beverages’. This  was
counterbalanced by lower expenditures in
“personal insurance’, “entertainment”, and
“food”.

Table 2 shows the same effects separated by
type of nonresponse. “*” indicates a significant
difference between response status. Bold
indicates the higher value different from the
lower italicized value. The higher proportions
for “housing” came from refusals(IR and RI vs.
[ and NI) and “food” (RI vs. IN and NI), while
for “transportation” it was limited to converted
refusals(RI vs. 11). The lower proportions came
from converted refusals for “personal insurance’
and “entertainment” (RI vs. NI).

Household Characteristics

Consumer unit dSize, respondent age,
expenditure amount, tenure, children present,
respondent gender, race, population density,
respondent education, income, length of
interview, and multi-unit structure were
examined in aseries of 13 Manovas. The results
for nonresponse can be seen in Tables 3 and 4.
All of the covariates were related to expenditure
patterns (the covariate effect in Table 3, but only
those which affected interview status either
through an interaction or by making the
interview status non-significant  (suppressor
effect) will be discussed in this paper.

Total expenditures interacted with interview
status. Nonresponding households with higher
total expenditures had reativdy higher
entertainment  expenditures, and  personal
insurance was relatively lower (Figures 1 and 2).

There were several measures of income
available. The “Consumer Unit Income”’
measure with 14 ordered categories showed no
interaction effects, but a more continuous

estimate showed some interactions. This
suggests the analysis may be sensitive to the
digtribution of income. Family income
interacted with interview status for transportation
where nonresponding higher income households
had relatively lower transportation expenditures
(Figure 3).

Multiple unit structures (such as apartments)
interacted  with  interview  status  for
nonresponding households in multiunit structures
having relatively higher expenditures for apparel
and entertainment, and reatively lower for
alcohol. Overall multiunit households had lower
entertainment expenditures.

Homeowners spent more on appard, housing,
and transportion. Ownership interacted with
interview status such that for nonresponding
households which owned their home spent
relatively less on apparel and transportation but
more on housing.

Urban/Rural interacted with interview status
for nonresponding rural households having
relatively lower entertainment, education and
alcohol expenditures. Overal rural had higher
entertainment and lower alcohol expenditures.

Education and race of the respondent
suppressed the effect of interview status,
suggesting that they were related to any bias
differences from nonresponse. Age of
respondent and CU size also showed dight
suppressor effects.

Type of Nonresponse

Table 5 shows the p-values from manovas
with covariates contrasting the 5 types of
nonresponse. The three models which show no
effect for “Interview Status’ or theinteraction
but show a covariate effect are examples of
suppressors. The education and race of the
respondent were similar to the effects found for
overall nonresponse, and age of respondent also
showed an effect.

Table 6 shows four models; one with
response status (5 levels) by itself and three
models with on of the covariates associated with
suppression. This should indicate which
expenditures may be related to the bias
measures. The effects wererelated to all the
variables associated with bias (food, housing,
apparel, transportation, and entertainment).
Personal care was less of afactor for the
education and race covariates. Age showed a
stronger effect for personal care, but less of a
suppressor effect for personal insurance.

Table 7 shows the interaction effects for
“Structure type’ and “Urban/rural”. Consistent

Any opinions expressed in this paper are those of the author and do not constitute policy of the Bureau of

Labor Satistics.



respondents (1) had higher expenditures for
apparel, entertainment, and reading. Reading
was different from the others because the
converted refusers (Rl) were in the same
direction asthell group. The converted refusals
and attrition refusals were in opposite directions.

Urban househol ds tended to spend less on
entertainment, except for refusal attrition (IR).
They spent more on alcohol, except for the
converted groups (NI, RI). The urban
nonresponse groups (IN, IR, NI, and RI) all
spent relatively more on education.

The interactions between the continuous
covariates (total expenditures and income) are
shown in Figures 4 though 9. Appard had
higher expenditures associated with higher total
expenditures for the refusal groups (IR, RI) but
less of areationship for the noncontact groups
(IN, NI). Thereverse effect was found for
miscellaneous expenditures. Personal insurance
showed a higher expenditure pattern for
responders and refusers, but less of arelationship
for the noncontact groups. Income was related to
relatively higher expenditures for personal care
for the attriting noncontact group (IN) but lower
for the converting noncontact (NI) and attriting
refusal (IR) groups. The noncontact effect
reversed for education expenditures, and
personal insurance expenditures increased with
income, but at a slower rate for converted
noncontacts.

Timein Sample

Timein Sample effects are shown in Figure
10. Theindicator of relative bias isthe sum of
the absol ute difference between the estimates for
respondents and the different types of
nonresponse. Thisisavery crude estimate, but
it may serveto stimulate further research. The
converted nonrespondents generally had larger
differences than the attritions (although there
were more attritions, so the impact on estimates
wouldn't be as great. There seemed to beadrop
in bias for the noncontacts, and a mixed pattern
for refusals. T1S 3 showed refusal conversions
different from the other types of nonresponse.

Discussion

The nonrespondents had higher relative
expenditure estimates for housing and
transportation, offset by lower expenditures for
personal insurance and entertainment. The
magnitude of the bias depends on how similar
the attrition and conversion groups are to those
who never responded. Swanson (2002) found
that “the nonresponses of the intermittent
responders appear to have arelatively small

effect on the CEQ’s published expenditure
estimates.” The methods of this study differed
from Swanson’sin that the relative expenditure
between categories was examined, rather than
the expenditure amount.

This study found the age of the reference
person was related to dight bias due to
nonresponse. Swanson (2002) found “the
average age of the reference person in complete
responder CU’sis greater (50.6 versus 40.9)".
This agreed with Groves and Couper (1998) for
refusal, but older households had greater
noncontact. Since the CEQ has proportionately
morerefusal thisisconsistent. Similarly, Tucker
(1992) found younger respondents had more
item nonresponse in the Consumer Expenditure
Diary survey. This study also had younger
nonresponders.

Swanson also found for complete responders:
“the average quarterly expenditure per CU on all
itemsis greater ($8981 versus $7,504), and the
average expenditure per person is greater ($3,442
versus $3,212) than for intermittent responders’.
This study found the rel ative expenditure for
entertainment was lower for complete
responders, offset by relatively higher insurance
expenditures. Income should have been related
to this variable, but family income was related to
relatively higher expenditures for transportation.
Further bias research would be useful to
determine if they measure of the source of the
income, it’soverall amount, household
composition, and age interact. A much larger
sample size would be necessary.

“Completeresponder CU’s are also more
likely to have both husbands and wives present
in the household (57.2% versus 39.8%), less
likely to be single consumers (25.3% versus
37.5%)" (Swanson, 2002). Groves and Couper
(1998) and Tucker and Dixon (2000) found
larger households were more likely to be
nonresponders (due to noncontact), which would
seem to disagree with the finding for single
consumer units. Since much of the nonresponse
in the CEQ isdueto refusal rather than
noncontact, the difference in household
characteristics may not be so different. This
study found size of household may be dightly
related to nonresponse bias, with nonresponding
households being smaller. This may be related
to the age effect.

Swanson found complete responders were
“more likely to be homeowners (73.2% verus
41.0%), and more likely to have only one CU
living in the household (98.3% versus 87.3%).”
Similar to household size, Groves and Couper
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found homeownerslesslikely to have
noncontact, but more likely to haverefusal. This
study found that homeowners spent more on
apparel, housing, and transportation. Ownership
interacted with interview status so that
responders spent relatively more on apparel and
transportation, but less on housing. Thismay be
related to income.

Children present was related to complete
respondersin Swansons' (2002) study, and lower
refusal and noncontact in Groves and Couper
(1998, p.92) The effect may disappear or reverse
if adjusted for other variable ( p.113). Tucker
and Dixon (2000) found lower probability of
noncontact even adjusting for other variables
(although the model was different).

The gender of the respondent didn’t relate to
nonresponse biasin thisstudy. Although there
seemed to be a difference in expenditures ( Table
3) therewasn't either a suppressor effect or an
interaction with nonresponse. Tucker and Dixon
(2000) found males more difficult to contact and
more likely to refuse.

Race showed a suppressor effect in terms of
nonresponse bias. “ Asian/Pacific Idander”
(Asian) and “ American Indian/Eskimo/Alaska
Native’ (Al) had higher nonresponse than White
or Black respondents, but comprised a very small
part of the sample. Both Asian and Al showed
suppressor effects, while White and Black did
not. While the sample sizes make any
conclusions tentative, the significant effects for
response status disappeared in the presence of
either Asian or Al analyses.

References:

Multi-unit structures had been associated with
higher refusal and nonresponse by both Groves
and Couper (1998) and Tucker and Dixon
(2000). In this study multi-unit househol ds spent
less on entertainment, but nonrespondents from
those households spent relatively more on
entertainment as well as apparel, making up for it
by spending relatively less on alcohol. With a
larger sample size it would be interesting to see
if thereis an interaction with age.

The type of nonresponse seemed to make a
difference. Attrition noncontact showed little
biasing effects. The effects of refusal were
strongest in housing and transportation. The
other effects tended to counterbalance one
another (for example: apparel had lower
expenditures for refusal attrition but higher for
refusal conversion).

Limitations and Future Resear ch

There are two methodol ogical issues future
research should address. A larger sample size
would allow more study of interactions. The
distributions of several of the expenditures
(tobacco and medical in particular) and
covariates need to be further explored. While the
“compositional analysis’ method was
interesting, it didn’t adjust for all the features of
the data.

The effect of time in sample should be
examined. Since attrition and conversion occur
at relatively high rates there is some rotation of
the sample between interview periods. The bias
doesn’t seem to change overall, but refusals
seem to have a varied pattern.
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Apendix A: Table 1 Gross Flows due to nonresponse for 2" guarter of the CEQ.

I ntervi ew NonResponse Al P-val ue
Phousi n2 | Mean 0. 384 0. 393 0. 385 <. 0001
St dErr (0.002) (0.007) (0.002)
Pfoodt o2 | Mean 0. 202 0. 197 0. 202 0. 0484
St dErr (0.002) (0. 005) (0.002)
Ptranpr2 | Mean 0.163 0. 186 0. 166 0. 0016
St dErr (0.002) (0. 008) (0.002)
Pperlin2 | Mean 0. 092 0. 079 0. 090 0. 0067
St dErr (0.001) (0. 004) (0.001)
Pentrmm2 | Mean 0. 054 0. 049 0. 053 0. 0142
St dErr (0.001) (0. 003) (0.001)
Pappare2 | Mean 0.042 0. 040 0.042 0.1123
St dErr (0.001) (0.002) (0.001)
Peducat 2 | Mean 0.011 0. 010 0.011 0. 8069
St dErr (0.001) (0.002) (0.001)
Pt obacc2 | Mean 0.014 0.011 0.014 0. 3481
St dErr (0.001) (0.001) (0. 000)
Ppercar2 | Mean 0.012 0.013 0.012 0. 1000
St dErr (0. 000) (0.001) (0. 000)
pmiscl_2 | Mean 0.011 0. 008 0. 010 0. 3561
St dErr (0.001) (0.001) (0.001)
Pal cbev2 | Mean 0. 009 0. 010 0. 009 0. 0484
St dErr (0. 000) (0.001) (0. 000)
Preadi n2 | Mean 0. 006 0. 005 0. 006 0. 3407
StdErr (0. 000) (0.001) (0. 000)
All N 4557 555 5112 <. 0001
Table2
* Lanmbda p<. 0001 Il I'N IR NI RI Al
Phousi n2 | Mean 0. 384 0. 394 0.414 0. 357 0. 389 0.385 *
St dErr (0.002) | (0.019) (0.012) | (0.016) | (0.014) | (0.002)
Pfoodt 02 | Mean 0.202 0. 180 0. 205 0.182 0. 203 0.202 *
StdErr (0.002) | (0.011) (0.009) | (0.013) |(0.009) | (0.002)
Ptranpr2 | Mean 0. 163 0.188 0. 168 0.191 0. 204 0.166 *
St dErr (0.002) | (0.024) (0.011) | (0.018) |(0.017) | (0.002)
Pperlin2 | Mean 0. 092 0. 082 0. 077 0. 106 0. 064 0. 090 *
StdErr (0.001) | (0.010) (0.007) | (0.010) | (0.006) | (0.001)
pentrmm2 | Mean 0. 054 0. 054 0. 046 0. 057 0. 045 0. 053 *
St dErr (0.001) | (0.008) (0.003) | (0.006) | (0.005) | (0.001)
pappare2 | Mean 0. 042 0. 046 0. 034 0. 046 0. 040 0.042 *
StdErr (0.001) | (0.007) (0.003) | (0.005) |(0.005) | (0.001)
peducat 2 | Mean 0.011 0.011 0. 009 0. 010 0.011 0. 011 -
StdErr (0.001) | (0.005) (0.003) | (0.005) |(0.004) | (0.001)
pt obacc2 | Mean 0.014 0. 015 0. 009 0. 012 0.011 0.014 -
StdErr (0.001) | (0.003) (0.002) | (0.002) |(0.002) | (0.000)
ppercar?2 | Mean 0. 012 0. 009 0. 014 0. 013 0. 012 0.012 *
StdErr (0.000) | (0.001) (0.001) | (0.002) |(0.001) | (0.000)
prmiscl_2 | Mean 0.011 0. 007 0. 009 0. 004 0. 008 0. 010 -
St dErr (0.001) | (0.003) (0.003) | (0.001) |(0.003) | (0.001)
pal cbev2 | Mean 0. 009 0. 010 0. 008 0. 013 0. 009 0. 009 -
StdErr (0.000) | (0.003) (0.001) | (0.003) |(0.002) | (0.000)
preadi n2 | Mean 0. 006 0. 005 0. 006 0. 006 0. 004 0. 006 -
StdErr (0.000) | (0.001) (0.001) | (0.001) |(0.001) | (0.000)
Al l N 4557. 0 71. 000 210. 00 109. 00 165. 00 5112.0
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Table 3 — MANOVA p-val ues for nonresponse & covari ates

Covariate |Interview | Covariate | Interaction
name St at us

Ztotal 2 0.0006 <.0001 0.0149
Nsi ze2 <.0001 <.0001 0.1994
Neducr e2 0.1445 <.0001 0.2139
Ager ef 2 0.0258 <.0001 0.1153
Qcusi ze2 0.0253 <.0001 0.7900
Finc2 <.0001 <.0001 0.0391
Ki d2 <.0001 <.0001 0.5483
mul <.0001 <.0001 0.0009
Ti me2 0.0016 <.0001 0.4721
Oan2 0.0018 <.0001 0.0318
Ur ban <.0001 <.0001 0.0072
Sexr ef 2 <.0001 <.0001 0.1309
Qcur ace2 0.5095 <.0001" 0.8031
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Table 4 — Means and standard errors for interactions.

Appar el
Structure type Education
Single Multiple Urban/Rural
1 378.8 328.8 Urban Rural
(10.80) | (16.78) " 131.1 155.9
NR [ 362.1 [ 400.3 (13.11) | (28.15)
(29.26) | (39.01) NR | 224.3 14.79
Dif | 16.7 -71.5 (72.63) | (7.141)
Entertainment Dif | —93.2 141.11
Structure type Apparel
Single Multiple Ownership
1 559.2 349.6 Rent own
(25.80) | (15.56) 1 302.4 391.4
NR | 528.1 | 427.6 (14.57) | (11.33)
(47.48) | (62.68) NR 342.0 393.6
Dif | 31.1 -78.0 (32.35) | (32.00)
Alcoholic beverage Dif | -39.6 -2.2
Structure type Housing
Single Multiple Ownership
]| 75.73 79.37 Rent Oown
(3.504) | (7.435) 1 2314 3220
NR | 97.49 91.41 (40.80) | (50.31)
(13.34) | (18.61) NR 2446 3609
Dif | -21.76 | -12.04 (106.4) | (160.4)
Entertainment Dif | -132 -389
Urban/Rural Transportation
Urban Rural Ownership
1 490.9 555.8 Rent own
(14.19) | (70.72) 1 1236 2149
NR | 484.9 536.7 (88.66) | (83.23)
(40.79) | (97.28) NR | 1830 2667
Dif 6.0 19.1 (269.3) | (299.4)
Alcoholic beverage pif | -504 -518
Urban/Rural
Urban Rural
1 81.33 61.17
(3.985) | (4.342)
NR 99.84 78.39
(13.11) | (13.85)
Dif | -18.51 | -17.22
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Table 5 — MANOVA p-values for covariates (type of nonresponse)

Covariate |Interview | Covariate | Interaction
name St at us

Ztotal 2 <.0001 <.0001 <.0001
Nsi ze2 <.0001 <.0001 0.1142
Neducr e2 0.2126 <.0001 0.2260
Ager ef 2 0.1065 <.0001 0.1990
Qcusi ze2 0.0002 <.0001 0.2204
Finc2 <.0001 <.0001 <.0001
Ki d2 <.0001 <.0001 0.3560
mul <.0001 <.0001 0.0167
Ti me2 <.0001 <.0001 0.1514
Oown2 <.0001 <.0001 0.4668
Ur ban <.0001 0.0005 0.0010
Sexref 2 <.0001 0.0241 0.3171
Qcur ace2 0.0364 <.0001 0.3207

Table 6: Suppressor effect on Type of Nonresponse

Variable Status Pvalue | with Education | with Ageref | with Race
Food2 0.0002 0.5521 0.1163 0.6261
Alcohol2 0.2131 0.9539 0.0481 0.3946
Housing2 <.0001 0.7215 0.0454 0.1548
Appard2 0.0051 0.4745 0.0668 0.1149
Trangport2 | 0.0009 0.0202 0.6051 0.0992
Entertain2 | 0.0085 0.7764 0.5352 0.5528
PersCare2 | 0.0011 0.0888 0.1968 0.0794
Reading? 0.1790 0.3237 0.7089 0.0145
Educat2 0.5728 0.1505 0.8439 0.6772
Tobacco2 0.7276 0.5069 0.3990 0.9514
Miscl 2 0.4322 0.1353 0.8505 0.1375
Perlin2 0.0007 0.3833 0.0150 0.1118
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Table 7: Type of Nonresponse and Covariates

Appard Entertainment
Structure type Urban/Rural
Single Multiple Urban Rural
I 378.8 328.8 I 490.9 555.8
(10.80) (16.78) (14.19) (70.72)
IN 464.5 394.5 IN 511.7 774.8
(109.4) (79.49) (121.9) (390.5)
IR 315.3 314.2 IR 457.6 253.7
(41.56) (53.61) (68.38) (37.21)
NI 448.9 387.1 NI 672.1 944.4
(75.92) (58.36) (103.3) (307.9)
R 344.7 517.5 R 3724 664.8
(52.49) (109.0) (58.90) (2313
Entertainment Alcoholic beverage
Structure type Urban/Rural
Single Multiple Urban Rural
I 559.2 349.6 I 81.33 61.17
(25.80) (15.56) (3.985) (4.342)
IN 684.5 438.2 IN 126.6 59.67
(219.3) (111.9) (48.58) (28.79)
IR 414.7 396.9 IR 80.32 36.10
(63.16) (100.6) (13.56) (9.153)
NI 893.7 4225 NI 151.1 179.9
(145.7) (94.71) (42.38) (65.14)
R 424.5 459.6 R 75.17 97.60
(65.05) (174.4) (17.39) (25.74)
Reading
Structure type Education
Single Multiple Urban/Rural
I 44.42 34.90 Urban Rural
(1.327) (1.806) I 131.1 155.9
IN 34.47 46.00 (13.11) (28.15)
(12.56) (7.820) IN 194.1 3.083
IR 35.46 71.58 (101.5) (2.227)
(4.782) (36.15) IR 139.4 20.47
NI 68.52 54.69 (59.00) (14.71)
(12.51) (16.87) NI 387.1 37.50
R 33.49 31.32 (293.2) (20.95)
(6.507) (9.965) R 226.8 0.486
(100.3) (0.486)
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Figurel

CEQ treating zercs as log of small proportions of

tokol expenditures
Compositionol onolysis using centered proportions
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Figure 2

CEQ treating zercs as log of small proportions of

tokol expenditures
Compositionol onolysis using centered proportions
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Figure 3

CEQ treating zercs as log of small proportions of

tokol expenditures
Compositionol onolysis using centered proportions
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Figure 4

CED treating zercs as log of small proporticns of total expenditures
Compositionol onolysis using centered proportions
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Any opinions expressed in this paper are those of the author and do not constitute policy of the Bureau of
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Figure5

ICEQ) treating zeros as log of small proportions of total expenditures
Compositionol onolysis using centered proportions
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Figure 6

ICEQ) treating zeros as log of small proportions of total expenditures
Compositionol onolysis using centered proportions
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Any opinions expressed in this paper are those of the author and do not constitute policy of the Bureau of
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Figure7
ICEQ treating zercs as log of small proportions of total expenditures
Compositionol onalysis using centered proporktions
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Figure 8

ICEQ treating zercs as log of small proportions of total expenditures
Compositionol onalysis using centered proporktions
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Figure 9

ICEQ treating zercs as log of small proportions of total expenditures
Compositionol onalysis using centered proporktions

gperlin?

‘-i
-5 14

:JI
_E_I"'"""|'""""|"""'"I""""'I""""'I
Y AHH Y H CLOLLL 4CLCO0OO GOOCOL BCOCCO
finc?

skotus —— || ===~ |rr e R

=== —=R

Figure 10: Relative bias by type of nonresponse
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