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In urban China the Household Income and Expenditure Survey requires respondents to keep a daily
expenditure diary for a full 12-month period. This onerous reporting task makes it difficult to recruit
respondents, compromising the sample. This article uses monthly expenditure data from two urban
areas of China to see if data collection short-cuts, such as extrapolating to annual totals from expenditure reports in only some months of the year, would harm the accuracy of annual expenditure,
inequality and poverty estimates. Replacing 12-month diaries with simple extrapolations from either
one, two, four or six months would cause a sharp increase in estimates of annual inequality and poverty.
This undermines international comparisons of inequality statistics because no country other than
China uses such comprehensive 12-month expenditure records. But a corrected form of extrapolation,
based on correlations between the same household’s expenditures in different months of the year, gives
much smaller errors in estimates of inequality and poverty.

1. INTRODUCTION
China’s national statistical system, the largest in the world, is facing a crisis,
especially in its Household Income and Expenditure Survey (HIES) activities.
There are increasing reasons to worry about the quality of the data for urban
households, although existing analyses of quality problems are confined to the
rural sector (Ravallion and Chen, 1999). In the urban survey, each respondent is
required to keep a diary of all expenditures (disaggregated for hundreds of product
categories) for each day for a full year. In theory, an enumerator visits the household once or twice each month, reviews the records for accuracy and completeness, assists the household with questions, and takes away the household records
for data entry in the local State Statistical Bureau (SSB) office. The data are then
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aggregated into the annual expenditure estimates reported by the SSB for each
province.1
But in practice, the falling real value of payments made by local statistical
bureaus to households makes it almost impossible to convince selected households
to participate in some areas.2 In response, some statistics officials rely on less
random procedures, using personal, political, or patriotic pleas to solicit the
support of work units—both firms and government agencies—to assist in finding
respondents. Problems occur even once households are in the sample, with the
rising value of time causing some respondents to ignore daily recording and just
recall their previous month’s expenditures when the enumerator visits, thus losing
some of the perceived advantages of diaries. Larger survey budgets could
alleviate these problems, and also allow the survey to broaden in scope so as to
cover emerging issues such as urban migration and reform of urban pensions,
but the reality is one of budget shortfalls. Hence, the government needs accurate
survey estimates to help it track problems such as rising inequality and poverty
in cities, while at the same time minimizing the cost of data collection.
One potential solution to this dilemma would be to change to a system of
collecting data from households for shorter periods. In contrast to China’s
detailed, year-long data collection, surveys in many other countries observe households for a week, a fortnight, or a month, and estimates of income and consumption from these periods are annualized by multiplying by 52, 26, or 12. The
length of the recall period typically depends on the category of consumption, with
long reference periods used for costly and/or infrequently consumed items and
short reference periods for frequently consumed and minor items that would be
easily forgotten (ILO, 1994). Hence, the scaling factors that convert these short
duration observations into annual figures may vary, but the principle in all cases
is the same; an estimate of annual expenditures can be made by simple extrapolation from shorter observation periods.
While certainly less costly, such data collection shortcuts may come at a price.
Extrapolation to annual totals can give accurate estimates of mean annual expenditures for the population if the sample is spread evenly over the year, but dispersion across households may be overstated (Deaton, 1997). Random shocks that
occur during the observation period, but are subsequently evened out over the rest
of the year, get included along with the genuine between-households inequality in
annual expenditures, causing measures of inequality to be overstated. In any
setting where the poverty line is below the modal value of per capita expenditure,
the overstated dispersion will also lead to an overstatement of the poverty headcount and other measures of poverty.3
So, China’s statistical system finds itself facing difficult choices. Officials want
to maintain and increase the quality of the data. The scope of the data, already
1
It is important to emphasize that the purpose of the survey is to estimate annual expenditures.
The SSB does not report any monthly expenditure estimates, which highlights the unusual feature of
the data used in the empirical section of the paper.
2
The observations in this paragraph come from interviews with SSB personnel in four municipality districts. We also thank Shaohua Chen of the World Bank for verifying some of our observations
and adding some of her own.
3
Ravallion (1988) gives a proof of this proposition in the context of variability due to risk.
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narrow, is in great need of being broadened to provide analysts with more information on which to assess and create policies. Yet, at the same time, SSB budgets
have shrunk in real terms, staffing has fallen, and salaries have lagged far behind.
Local and national officials have begun debating the benefits and costs of their
options.
The aim of this paper is to assess whether China’s system of 12-month diaries
can be modified so that households report expenditures for only some months,
while not incurring loss of accuracy in measuring annual expenditures, inequality
and poverty. We consider several types of extrapolation from short observation
periods to annual totals, including a “corrected” method, suggested by Scott (1992)
and based on correlations between the same household’s expenditures in different
months of the year—correlations implicitly assumed to be 1.0 by simple extrapolation. Hence, the results of our study have wider application—beyond the case of
China—since they illustrate how well simple and corrected extrapolations work
against the benchmark of annual expenditures measured with 12-month diaries.
While the paper presents estimates of inequality and poverty in two cities for
one year, it should be stressed that our main contribution is not in the new estimates. There are many more recent and comprehensive studies on inequality
(Gustafsson and Li, 2001; Khan and Riskin, 2001; Riskin, Zhao, and Li, 2001)
and poverty (Gustafsson and Wei, 2000; Khan and Riskin, 2001; Park and Wang,
2001; World Bank, 2001). Instead our work should be considered as an illustrative experiment. We want to demonstrate how variance-based measures would
differ if China’s SSB collected data more like the rest of the world and how, if data
were, in fact, collected like they are in the rest of the world, what statistical adjustments can be used to create more accurate measures of inequality and poverty,
which maintain consistency with the previous estimates.
2. CHINA’S HOUSEHOLD INCOME

AND

EXPENDITURE SURVEY

In some respects, China’s HIES is one of the most comprehensive in the
world. The combined urban and rural sample includes more than 100,000 households surveyed over the course of a year, every year. Local statistical bureaus
collect China’s urban HIES data in selected municipalities, cities, and towns. In
theory, SSB officials work with a sample framework that is based on randomly
selected “neighborhood committees” ( juweihui) from throughout the city’s jurisdictional area, and randomly selected households from the comprehensive list that
is kept by each committee head. Households are expected to keep records on a
year-round basis and stay in the program for three years. Local enumerators,
employees of the local SSB, train the households in maintaining a monthly diary
form, assist households in completing their work each month, and collect the completed forms, returning them to their office for entering into a nationally designed
coding program. Households receive a minimal payment from the SSB for their
effort (between 3 and 5 yuan—around US$0.50 per month).
The survey instrument focuses mainly on collecting household expenditures
and incomes, but also contains sections covering some durable assets and household characteristics. The survey begins with a monthly accounting of the household’s demographic and employment situation, which is reconciled with a
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month-end income form that traces 25 types of income. The rest of the form is
devoted exclusively to recording detailed information about household expenditures. The household must dissaggreate its purchases of food into nearly 150 categories, recording both the quantity and total amount spent (information on prices
is not asked). Separate forms, centered on categories such as clothing, household
goods, health, transportation and communication, entertainment, and education
are broken into more than 150 individual items.
The system places considerable emphasis on avoiding recall error by encouraging respondents to record their expenditures on a daily basis. Each member of
each household is expected to record information on each day’s transactions on a
single household form. If one member is temporarily away from the house, or if
someone in the household does not know how to read or write, another household member records the information for that person. Because urban China’s
literacy rates are so high, enumerators in the cities that we visited claim that
they almost never encounter a case where everyone in a household is illiterate.
Fiscal problems in recent years have, however, exacerbated China’s HIES
problems. Budgetary restrictions have kept payments to trivial levels. Randomly
selected households increasingly have refused to accept the time-consuming task
of keeping diaries and meeting with enumerators up to 20 times per year. In
some areas local SSBs have begun to compromise the representative nature of the
sample, relying on personal friendships and connections and making pleas to sympathetic leaders of government agencies and work units to find willing households.
SSB officials at all levels are quite eager to discuss these matters, knowing that the
statistical system that they had fought so hard to re-build after its destruction
during the Cultural Revolution is facing its most serious crisis of the reform era.
3. DATA

AND

METHODS

In this study, we use data that were collected in 1997 on the expenditures of
households in two urban areas in Hebei and Sichuan Provinces. The data were
originally collected and aggregated into the statistics generated and reported by
China’s HIES. Rather unusually, for our study local SSBs provided us with the raw
data files and we were able to reconstruct a set of expenditure variables for each
of 232 households, for each month of the year. A deflator was formed from the
average prices (unit values) faced by the households in each town for eight broad
categories of food, with an allowance for differences in non-food prices calculated
from an Engel curve. This implied that expenditures in the smaller town (in
Sichuan) had to be inflated by 45 percent to put them into the prices of the larger
town.
We focus on non-durable consumption expenditures as our welfare indicator,
excluding purchases of furniture, motor vehicles and other durable goods.4 The
urban HIES lacks a full inventory of durable goods, so if durables expenditure
4
While a number of recent studies on China examine income inequality (e.g. Gustafsson and Li,
2001; Khan and Riskin, 2001; Riskin et al., 2001), we choose to work with consumption expenditures,
which are the more standard monetary measure of household welfare in other developing countries.
Moreover, even for China, some authors have argued that consumption expenditure is a better measure
of both current and long-term welfare (Park and Wang, 2001).
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was included there would be no way to estimate the value of services from durables
for non-purchasing households. The components of our expenditure aggregate are
food, clothing, rents, and other non-food daily necessities. In the context of China
these daily necessities include expenditures on transportation, communication,
travel, toiletries, stationary, education, and utilities. Two factors cause unusual
within-year variability in a household’s expenditure on these items. First, China’s
urban residents tend to pay far in advance for certain goods (e.g. semi-annual bus
passes), and second, ambiguities in some categories may cause respondents to
include larger expenditures, such as tuition payments, amongst daily necessities.
This must be borne in mind when interpreting our results in the context of other
countries.
We model the effect of replacing the current system of 12-month diaries with
a system where expenditures from shorter observation periods are extrapolated to
annual totals. Under this new survey design all of the components of non-durable
consumption expenditures are assumed to be measured with a monthly reference
period. However, in many surveys around the world a variety of reference periods
are used; typically shorter for food items and longer for non-food, infrequent
expenditures. Four types of simple extrapolation to annual totals are considered,
where in each case the fieldwork is spread evenly over the year:
(1) A single monthly observation of expenditures, annualized by multiplying
by 12 (to spread evenly, 20 households are observed per month for the
first four months and 19 per month for the last eight months: (20 ¥ 4) +
(19 ¥ 8) = 232).
(2) Two monthly observations (six months apart) on each household, with
expenditures for each month multiplied by six and then summed to give
an annual total.
(3) Four monthly observations on each household (with a gap of two months
between each), with expenditures from each month multiplied by three to
give an annual total.
(4) Six monthly observations on each household (a one-month gap between
each) with expenditures from each month multiplied by two to give an
annual total.
To the extent that repeated observations capture within-year variation in expenditures by the same household, we would expect to see estimates of annual inequality fall as the extrapolated annual totals use more months of data.
To cover the four simulated fieldwork designs with their varying frequency
of revisits to the household, eight months of data on 1997 expenditures were
extracted from the records for each household in the sample (Table 1). If there was
a natural ordering to the data we could do this just once, because the fieldwork
designs that we mimic would always put the same households in, say, the January
sample or the December sample. But the data were unordered, so in order to guard
against finding sample-specific bias, we draw 100 re-samples, each based on a
different randomized ranking of the 232 households in our sample. We report
summary measures from these 100 re-samples.
In addition to the four types of simple extrapolations, a corrected extrapolation to annual totals is made by multiplying the single monthly observation
(scheme (a) in Table 1) by a factor that depends on the average correlation, r̄
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TABLE 1
SAMPLING SCHEME FOR THE VARIOUS REVISIT FREQUENCIES
Observation
Number
1–20
21–40
41–60
61–80
81–99
100–118
119–137
138–156
157–175
176–194
195–213
214–232

Months that Household Expenditures are Observed Under Each Revisit Frequency
Jan

Feb

abcd

Mar

Apr

May

b

c
b

b
c
b

abcd
b
c
b

abcd
b
c
b

bcd
bcd
b
c
b

b
c
b

b
c
b

b
c
b

Oct

Nov

c
b

b
c
b

bcd
b
c
b

bcd
b
c
b

abcd
b
c
b

abcd
b
c
b

bcd
b

Sep
b

bcd

abcd

bcd
b
c

Aug

b
c
b

abcd

bcd
b
c
b

Jul
bcd

abcd
b
c
b

Jun

bcd

bcd
b
c
b

abcd
b
c

b
c
b

bcd
b
c
b

abcd
b
c
b

Dec

b
c
b

abcd
b

abcd

Notes:
(a) Observe each household’s expenditure in only one (staggered) month of the year.
(b) Observe each household’s expenditure every second (staggered) month of the year.
(c) Observe each household’s expenditure in one (staggered) month of each quarter.
(d) Observe each household’s expenditure in two (staggered) months of the year, with five month
gap.

between the same household’s expenditures in all pairs of months in the year. This
corrected extrapolation method is derived by Scott (1992) and is only briefly summarized here. Let xm refer to the average, and V(xm) the variance, of monthly
expenditures across all i households and t months in the year. Extrapolating to
annual expenditure totals by multiplying monthly expenditures by 12 gives an estimated variance of annual expenditures of 144 ◊ V(xm). This is likely to overstate
the variance in annual expenditures reported in 12-month diaries:
(1)

V (xa ) =

N

1
N

Â (x

i ,a

- xa )

2

i =1

where xi,a is annual diary expenditure by the ith household and xa is average annual
expenditures. Equation (1) can be expressed as:
12

(2)

V (xa ) =

Âr

t ,t ¢

s ts t ¢

t, t ¢=1

where rt,t¢ is the correlation between expenditures in month t and month t¢ and
st is the standard deviation across households in month t. This follows because
xi,a - xa in equation (1) can be expressed as the sum of the deviations of each
household’s monthly expenditure from the mean for that month, dit = xit - xt and
the dit terms are components of the correlation coefficient:
(3)

rt, t ¢ =

1
N

N

Âd

it

d it ¢ s ts t ¢ .

i =1

Assuming that the dispersion across households does not vary from month to
month, i.e., st = st¢ equation (2) can be expressed as:
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(4)

V (xa ) = [12 + 132 ◊ r ]V (x m ).

Hence the variance from simple extrapolation to annual totals, 144 ◊ V(xm), equals
V(xa) only in the special case of r̄ = 1.
The corrected extrapolation uses estimates of r̄ to scale the ith household’s
deviation from the overall monthly average, (xit - xm) up to an annual value, and
adding this to the annual average across all households, xa = 12 ◊ xm, gives:
(5)

xi ,A = (xit - x m ) 12 + 132 ◊ r + 12 ◊ x m .

For example, if the average correlation between the same household’s expenditures
in all pairs of months in the year is 0.25, the scaling factor is only 6.71 (= 45 ),
rather than the scaling factor of 12 implied by simple extrapolation. Thus, the
deviation of a household’s one-month expenditures from xm has a smaller effect
than under simple extrapolation, leading to a less dispersed distribution of annual
expenditures.
The most reliable estimate of r̄ would use the 66 correlation coefficients, rt,t¢
between all i π j pairs of months, but this requires observations on each household’s expenditures in every month in the year, yielding no savings over the current
fieldwork design. Instead, a sampling approach is taken, by estimating r̄ from only
a few of the possible correlation coefficients for expenditures in the various i π j
pairs of months. This sampling approach reduces the cost of fieldwork but relies
on the rt,t¢ having roughly the same value and varying little as the gap between t
and t¢ increases. Existing evidence demonstrates that this may be a valid assumption, with at least one survey finding that rt,t¢ fell by just 0.0078 for each month
that the gap between t and t¢ increased (CSO, 1995). In the survey designs simulated here, the rt,t¢ come from either a single revisit to the household six months
after the first expenditure observation (i.e., scheme (d) in Table 1), three revisits to
the household (i.e., scheme (c) in Table 1), or five revisits to the household (i.e.,
scheme (b) in Table 1).
Inequality and Poverty Measures
To compare the performance of the simple and corrected extrapolations with
the benchmark of the expenditure estimates from the existing 12-month diary
survey we use two inequality measures: the between-households standard deviation of expenditures and the Gini coefficient. We also use the Pa class of poverty
measures: Pa = 1/nSqi=1(gi/z)a where n is the total population, q is the number of
poor individuals, z is the poverty line, gi is the poverty gap, z - yi, where yi is expenditure per capita in the ith household and a is the poverty aversion parameter
(Foster, Greer, and Thorbecke, 1984). We use the three most popular members of
the Pa class: the head-count index (a = 0), the poverty gap index (a = 1), and the
poverty severity index (a = 2). The poverty gap index can show the resources
needed to eliminate poverty through perfectly targeted transfers, a feature used
below when comparing the costs and benefits of changing from 12-month diaries
to extrapolations from monthly observations. In the simulations, a relative poverty
line is set as the point in the distribution of per capita expenditures where 30
percent of the respondents have lower expenditures; this corresponds to a value
of Y2840 per year (in the prices of the larger town). While most previous research
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TABLE 2
COMPARISON OF STATISTICS CALCULATED FROM ACTUAL ANNUAL EXPENDITURES
VERSUS EXTRAPOLATIONS
Percentage Error when
Extrapolating

Using 12 months of
expenditure observations
Extrapolating to annual totals
One month’s expenditures
Two months’ expenditures
Four months’ expenditures
Six months’ expenditures

Meana

Standard
Deviation

Gini
Coefficient

10,524

3,807

0.197

from:
10,518
10,531
10,538
10,534

7,718
5,852
4,696
4,275

Corrected extrapolations to annual totals with r̄ from:
One revisit
10,518
3,599
Three revisits
10,518
3,778
Five revisits
10,518
3,854

Mean

Standard
Deviation

Gini
Coefficient

0.325
0.269
0.232
0.220

0.1
0.1
0.1
0.1

102.7
53.7
23.4
12.3

64.6
36.4
17.7
11.6

0.185
0.189
0.191

0.1
0.1
0.1

5.5
0.8
1.2

6.4
4.1
3.1

Note: Results are averages of 100 random draws of the various sampling schemes in Table 1.
a
Yuan per year.

on poverty in China has used absolute poverty lines, set lower than the line used
here, international research increasingly uses relative poverty lines, especially in
more developed countries (Zheng, 2001). The rapid rise in living standards in
urban China makes it more likely that relative poverty lines will become the norm
in future.
4. RESULTS
Replacing urban China’s current survey system of 12-month diaries with
some form of extrapolation from monthly observations to annual totals would not
affect measures of mean annual expenditures (Table 2, column 1). Extrapolation
from one month’s expenditures gives estimates of mean annual expenditure which
have an average value of Y10,518 across our 100 re-samples. This average is almost
exactly equal to the estimate obtained from using the full 12 months of observations on each household (Y10,524). Using more than one month’s expenditures
provides equally accurate point estimates (Table 2, rows 3 to 5). The corrected
extrapolations give the same results as simple extrapolation from a single month,
because the correction in equation (5) is designed only to affect measures of dispersion. Overall, the results in the first column of Table 2 emphasize the wellknown point that spreading a sample evenly over the year should lead to good
estimates of mean annual expenditures (Deaton, 1997).
In contrast to the results for the mean, simple extrapolation to annual totals
reduces the accuracy of measures of dispersion. When using all 12 months of data
on each household, the standard deviation of annual expenditure is estimated as
Y3,807 (Table 2, column 2). Multiplying one month’s expenditures by 12 to get
an estimate of annual expenditure increases the standard deviation by over 100
percent, to an average of Y7,718 over the 100 re-samples. Although the estimated
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standard deviation falls as more months of survey data are collected (rows 3 to
5), even extrapolating to annual totals from six months of data produces an estimate that is 12 percent larger than when the survey collects data for all 12 months
of the year. There is also an upward bias, although not as pronounced, in the Gini
coefficient: when using 12 months of data on each household, the Gini coefficient
is estimated as 0.197, but when one month’s expenditures are multiplied by 12 to
give an annual total, the Gini is 64.6 percent higher, at 0.325.
The overstatement of the Gini coefficient falls as annual totals are extrapolated from more monthly expenditure observations, but even when data are collected every second month, the average value of the Gini coefficient is 12 percent
higher than when using the 12-month diaries. Moreover, there was no instance
amongst the 100 re-samples of simple extrapolation producing an estimate of
the Gini coefficient that either equalled or was lower than the Gini coefficient
estimated on expenditures from the 12-month diaries. These results for the 100
re-samples are presented in the top panel of Figure 1 as smoothed densities, using
a Gaussian kernel. The relative error is shown, with values greater than one implying exaggeration when extrapolated measures of annual expenditures are used, and
a value of 1.0 implying zero error. With simple extrapolation from one month’s
expenditures, the estimated Gini coefficient is 1.39–2.10 times that found with the
12-month diaries, while with extrapolation from six months’ data, the Gini coefficient is 1.03–1.19 times the estimate from 12-month data. Hence, increasing the
intensity of fieldwork, by obtaining households’ expenditures in more months of
the year, reduces both the average level of error and the variance of that error.
The implication of these results is that replacing urban China’s current survey
system of 12-month diaries with simple extrapolations from either one, two, four
or six months would cause a sharp increase in measured inequality. Because one
of the concerns of the Chinese government is monitoring the trend in urban
inequality, this may be an undesirable result of any cost-saving change to less frequent data collection. In addition to issues of temporal comparability, the results
in Figure 1 have implications for the international comparability of inequality statistics. Household surveys in many countries use a design somewhat like the extrapolation from one month’s expenditures in our simulations, but with results often
reported on a monthly or shorter period basis rather than being annualized.
Hence, it is likely that measured inequality in other countries is higher than in
China due, in part, to the different periods over which expenditures are observed.
If measured on the same basis as in other countries, and combined with other
amendments suggested by Khan and Riskin (1998), China’s urban inequality levels
might approach if not exceed levels found elsewhere in the world.
In contrast to these largely negative findings about the performance of simple
extrapolation, the corrected extrapolations using equation (5) appear to perform
well (Table 2, rows 6 to 8). Whereas the average value of the standard deviation
of annual expenditures using simple extrapolations from one, two, four or six
months overstates the standard deviation from the 12-month diaries by 103
percent, 54 percent, 23 percent, and 12 percent, the overstatement using the corrected extrapolations is only between 0.8 percent and 5.5 percent (rows 6 to 8).
Similarly, the estimated Gini coefficients are much closer when using the corrected
extrapolations; if r̄ is estimated from a single revisit, the mean value of the Gini
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Figure 1. Errors in Gini Coefficient
Note: The figures show smoothed densities for 100 re-samples, using a Gaussian kernel, with
relative errors greater than one implying exaggeration when extrapolated measures of annual
expenditures are used, and a value of 1.0 implying zero error
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TABLE 3
COMPARISON OF POVERTY STATISTICS CALCULATED FROM ACTUAL ANNUAL EXPENDITURES,
NAÏVE EXTRAPOLATIONS AND CORRECTED EXTRAPOLATIONS
Percentage Error when
Extrapolating
Headcount
(a = 0)

Poverty
Gap
(a = 1)

Poverty
Severity
(a = 2)

30.47

6.02

2.01

Extrapolating to annual totals from:
One month’s expenditures
46.66
Two months’ expenditures
40.29
Four months’ expenditures
34.73
Six months’ expenditures
35.06

15.04
10.71
8.08
7.19

Using 12 months of
expenditure observations

Corrected extrapolations to annual totals with r̄ from:
One revisit
30.52
5.72
Three revisits
31.30
5.87
Five revisits
31.63
5.95

Headcount
(a = 0)

Poverty
Gap
(a = 1)

Poverty
Severity
(a = 2)

7.01
4.25
2.84
2.42

53.1
32.2
14.0
15.0

149.8
77.8
34.2
19.4

248.5
111.6
41.1
20.3

1.67
1.73
1.76

0.1
2.7
3.8

5.0
2.5
1.1

16.7
14.1
12.5

Note: Results are averages of 100 random draws of the various sampling schemes in Table 1 and
are based on a poverty line set at Y2840 per person per year.

coefficient is just 6.4 percent higher than the value from the 12-month diaries and
the error falls to 3.1 percent when r̄ is estimated from five revisits.
The smoothed densities for the error when the Gini coefficient is calculated
from the corrected extrapolations are shown in the bottom panel of Figure 1. In
addition to a lower expected level of error, there is also less variance in the error
when the corrected extrapolation method is used. The key to the correction is the
average correlation between the same household’s expenditures in different months
of the year, and this differed little across the varying revisit frequencies studied,
which accounts for the similarity of the smoothed densities for one, three and five
revisits. It is notable that this correlation averaged 0.18; far from the 1.0 assumed
by simple extrapolation. Moreover, because the only purpose of the revisits in our
simulations is to measure r̄, greater savings could come from revisiting just a subset
of the households and estimating r̄ from this subset.
Estimating Poverty
The Pa poverty measures are fully characterized by the poverty line, the mean
level of expenditures and the Lorenz curve representing the level of relative
inequality. The same poverty line is used in all simulations and because extrapolation gives accurate estimates of mean expenditures, the greater inequality found
with simple extrapolation will also raise the measured level of poverty. How large
is this bias? When one month’s expenditures are multiplied by 12 to give annual
totals, the average level of the poverty head-count index is 47 percent, rather than
the expected 30 percent (Table 3, column 1). Even extrapolating from either every
third or every second month produces substantial error, with the poverty headcount overstated by about 15 percent. The poverty gap and severity indices are
overstated even more, because raising the poverty aversion parameter, a makes the
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poverty index more sensitive to the greater dispersion in annual expenditures
induced by simple extrapolation.
The improvement when using corrected extrapolation is at least as impressive
as it was for the inequality measures (Table 3, rows 6 to 8). The head-count index
is almost exactly the same when using corrected extrapolation, with a single revisit
to estimate r̄, as when using the 12-month diaries (30.52 percent versus 30.47
percent). There is more error in the poverty gap and, especially, poverty severity
measures, but still much less than for any of the types of simple extrapolation
considered. Because most studies of poverty concentrate on the head-count and
poverty gap measures (despite their theoretical shortcomings), the results in Table
3 suggest that there may not be great loss of accuracy in replacing the system of
12-month diaries with corrected extrapolation to annual expenditure totals.
5. THE COSTS

AND

BENEFITS

OF

REFORM

How costly to Chinese society is the overstatement of urban inequality and
poverty when data collection shortcuts are used, and are these costs greater than
the savings made by replacing 12-month diaries with some form of extrapolation
from short observation periods? The answer depends on whether misguided policies are adopted on the basis of the overstated inequality and poverty estimates
and how much damage those policies do. It also depends on any offsetting advantages of a more representative sample, more diligent respondents and a broader
topic coverage if the burden of using 12-month diaries is removed.
As a start in assessing these costs and benefits we assume that the only goal
of the survey is to measure the total poverty gap, so that Chinese authorities can
budget the correct amount for eliminating poverty (using costless and perfectly
targeted transfers). We obtain this budgetary figure from the product of the
poverty gap index, the value of the poverty line and the size of the population.
The first column of Table 4 contains these estimates of the poverty gap for the
sampled households, under each of the different survey designs that we study. The
difference in the value of the total poverty gap between each potential survey
design and the current system of expenditure reports for 12 months is used to
calculate the excess size (or shortfall) of the poverty alleviation budget (Table 4,
column 2). For example, if annual expenditures are simply extrapolated from one
month’s expenditures, the aggregate poverty gap is overstated for the sampled
households by Y180,245, while if the corrected extrapolation is used (with r̄ from
one revisit), the total gap is understated by Y6,028.
To move from these sample estimates to a population total for the miscalculated poverty gap we assume that sampling is at a 1:1000 rate. We also assume
three levels of social loss from the payment of poverty alleviation funds to non
poor households: 100 percent loss, 50 percent loss and 25 percent loss (Table 4,
columns 3–5). Under the assumption of 100 percent loss, any money budgeted for
poverty alleviation that is greater than the amount required to close annual poverty
gaps is treated as being completely wasted, while the lower loss rates assume that
spending poverty funds on non-poor households still provides some social benefit.
We also assume that the loss function is symmetric, so that not spending enough
on poverty alleviation, due to an underestimation of the total poverty gap is
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TABLE 4
ESTIMATED TOTAL POVERTY GAPS, MISALLOCATED POVERTY FUNDS, AND THE COST OF SURVEYS
Excess
Assumed Social
Savings from
Estimated
(shortfall) in
Loss Due to MisReduced
Total
Size of Poverty allocating Poverty Fieldwork Costs
Poverty Gap
Budget for
Funds
for Sampled
Sampled
PostHouseholds
Households
100% 50% 25% Current reform
Using 12 months of
expenditure observations

120,340

Extrapolating to annual totals from:
One month’s expenditures
300,585
Two months’ expenditures
213,932
Four months’ expenditures
161,549
Six months’ expenditures
143,653

0
180,245
93,591
41,209
23,313

Corrected extrapolations to annual totals with r̄ from:
One revisit
114,312
(6,028)
Three revisits
117,320
(3,021)
Five revisits
119,001
(1,339)

Million Yuana
180.2 90.1 45.1
93.6 46.8 23.4
41.2 20.6 10.3
23.3 11.7
5.8
6.0
3.0
1.3

3.0
1.5
0.7

1.5
0.8
0.3

1.1
1.0
0.8
0.6

2.2
2.0
1.6
1.2

1.0
0.8
0.6

2.0
1.6
1.2

Note: Results are averages of 100 random draws of the various sampling schemes in Table 1.
a
The cost of mis-allocating (or Social Loss) is calculated by taking the “Excess Size of Poverty
Budget” (column 2—which is the budget that would have to be allocated to sample households that
were identified as being poor, when they really were not poor) and assigning the value to the entire
population. Since the sample is 1 in 1000, the figure in column 3 is just 1000 times the figure in column
2. These are measured in millions of current yuan.

equally as bad as spending too much. Under these assumptions, which are admittedly extreme, the social cost of overstating poverty by using simple extrapolation
from one month’s expenditures could be as high as 180 million yuan in our two
cities. Even with the lowest rate of social loss and extrapolation from expenditure
observations in every second month, the annual loss is 6 million yuan. But using
the corrected extrapolations to calculate the aggregate poverty gap does improve
these calculations considerably: social losses range from 6 million yuan (r̄ from
one revisit, 100 percent loss rate) to only 0.3 million yuan (r̄ from five revisits,
25 percent loss rate).
How do these social losses compare with the possible savings from replacing
12-month diaries with some form of extrapolation? The local statistical bureaus
in the two cities providing the data suggest that there are fixed costs of about 1
million yuan to collect the data, and marginal costs of 100,000 yuan per month
of fieldwork. However, with this budget the local SSBs have to let survey personnel pursue commercial practices on the side as a way of raising their salaries to
reasonable levels. So in addition to the actual marginal cost of 100,000 yuan per
month, we also consider a doubling in the salaries, to the levels thought necessary
to keep quality enumerators and professional statisticians, implying a marginal
cost of 200,000 yuan per month of the survey activities. The last two columns of
Table 4 contain estimates of the cost savings under these two salary schemes when
less frequent observations on household expenditures are made.
Few of the combinations of social losses and reduced fieldwork costs in Table
4 make the move away from 12-month diaries appear attractive. With simple
extrapolation, the minimum social loss is 5.8 million yuan but the reduction in
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fieldwork costs from observing households every second month is only 0.6 million
yuan (or 1.2 million yuan when salaries are doubled to market levels). But with
corrected extrapolation, and r̄ from three or five revisits, the loss to society is
smaller than the additional cost of collecting data for all 12 months under the
assumption that only 50 percent or 25 percent of misallocated poverty funds are
considered a social loss.
One might infer from these results that other national statistical systems
should follow China’s lead and go to more comprehensive 12-month expenditure
records. But few public expenditures are budgeted as exactly as the poverty alleviation fund that we model in our simulations. Moreover, the difficulties that
Chinese authorities have in recruiting households into a 12-month diary survey
show that this potentially more accurate data collection method may be, for all
practicable purposes, infeasible. An alternative interpretation of the results is that
other statistical systems should attempt to at least do repeat visits on a subset of
households in order to allow the analyst to get a measure of the correlation across
survey periods and adjust their measures of inequality and poverty using the
procedure outlined in equations (1) to (5). Our limited cost-benefit analysis has
also excluded several potentially important benefits from reducing the burden on
respondents, such as a more representative sample, more diligent respondents and
broader topic coverage. For example, questions that better capture the permanent
living standards of respondent households (e.g. child anthropometrics, wealth)
might be possible if less effort was spent collecting the expenditure data, and in
this way the ability of the Chinese authorities to target the urban poor might even
be improved. On the other hand, there may also be certain advantages in forcing
households to record their expenditures continuously rather than starting and
stopping (e.g. the elimination of “start-up bias” from all but one month’s expenditure data).
Streamlining China’s data collection system in order to allow SSB to collect
equally reliable statistics at a lower cost does not mean that all of its statistical
problems would be solved. There are other problems facing China’s statistical
system that would continue to affect the measured levels of urban inequality and
poverty (Bramall, 2001). For example, China’s data collection system systematically misses important segments of the population, including the richest cohorts
as well as migrants from rural areas (Park and Wang, 2001). While rectifying the
other problems is a separate matter, any data collection procedure that could free
up funds to be used in additional data collection activities potentially could help
improve China’s statistical system.
6. CONCLUSION
Our work in this paper shows that replacing the current data collection
method of 12-month diaries in urban China’s Household Income and Expenditure Survey with simple extrapolation to annual totals from expenditures in only
one, two, four or six months would cause a sharp increase in estimates of annual
inequality and poverty. Under the most extreme form of data collection shortcut—collecting only one month’s expenditure data on each household and annualizing these estimates by multiplying by 12—the standard deviation of annual
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household expenditures would be overstated by more than 100 percent, the Gini
coefficient of inequality by 65 percent and the poverty headcount by 53 percent.
Our limited cost-benefit analysis suggested that the loss to Chinese society from
these inaccurate poverty statistics more than outweighs the cost savings from a
reduced effort on data collection. However, we did not measure the potential
benefits of a more representative sample, more diligent respondents and a broader
topic coverage if respondents had to record only one month’s expenditures.
In contrast to these negative findings about simple extrapolation, the corrected extrapolation method introduced by Scott (1992) performs well. If the correlation between the same household’s expenditures in two different months of the
year is used when extrapolating one month’s expenditures to annual totals, the
standard deviation is overstated by 5.5 percent, the Gini coefficient by 6.4 percent
and the poverty headcount by just 0.1 percent. More frequent revisits to get a
better measure of this average correlation between expenditures in the months of
the year gives further small gains in accuracy. Hence, for many purposes it may be
sufficient to replace urban China’s current survey system of 12-month diaries with
a system where households’ expenditures are recorded in only two months of the
year. Moreover, further cost savings could be made by revisiting only a random
sub-sample of households and using the r̄ estimated from this group to correct the
expenditure estimates for the full sample.
One of the broader implications of our results is that international comparisons of inequality may be inconsistent, because no country other than China
uses such comprehensive 12-month expenditure records. Instead, household
surveys in many countries use a design somewhat like the extrapolation from one
month’s expenditures in our simulations, with results either annualized or reported
on a monthly basis. Hence, it is likely that measured inequality in these other countries is higher than in China due, in part, to the shorter periods over which expenditures are observed. Our results also illustrate the importance of data collection
methods in producing accurate estimates of variance-based measures. As the value
of households’ time rises with economic development, statistical agencies in many
developing countries may find that they need to shorten the period over which they
intrude upon households for observing expenditures or incomes. Such changes in
the observation period need not affect estimates of the annual mean if the sample
is spread over the year, but estimates of the annual dispersion across households
may be affected.
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