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* This paper is an extensive revision of the January 2000 version which adds estimates using a second panel
data set (the Mini-Susenas).  We thank Esther Duflo, Menno Pradhan, Martin Ravallion, David Levine, and
Angus Deaton for their valuable comments and suggestions on the earlier version.  We also thank Wenefrida
Dwi Widyanti and Yusuf Suharso for their research assistance.  We are grateful to BPS, UNDP, and UNICEF
for providing access to the data.
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1 In the developed countries context, Goodin et al (1999) find that much income instability is strongly associated
with ordinary lifecourse events.  In addition to traditional lifecourse events driven by age, people now have
increasingly to cope with new ones, in particular separation, divorce, and early retirement.
2 Examples of CCED measures of poverty are the FGT poverty indices from Foster, Greer, and Thorbecke
(1984) as elaborated in Ravallion (1994) and many World Bank Poverty Assessments.
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II)  Defining Vulnerability
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III)  Estimates from Indonesian Data
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3 An obvious extension is to estimate the variability as a function of a number of HH characteristics with a
multivariate procedure and then use the HH’s predicted variability in the vulnerability analysis.
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Notice this is the household specific variance, and hence a macroeconomic shock that left

all households incomes changed by exactly the same amount would not reveal any household

specific risk.  This is a limitation of the procedure for estimating household variability from

panels with only two observations.

However, there is an even more serious problem with this procedure, namely

measurement error.  In most CCED poverty analysis, households are classified by the

measured expenditures.  However, measured expenditures are only a very, very, rough

4 For more details on Mini-Susenas, see BPS (2000).
5 See Suryahadi and Sumarto (1999) for more description of the 100 Village Survey.
6 While the total sample size of Mini-Susenas is smaller than 100 Village Survey, the former is nationally
representative while the latter is not.
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measure of actual expenditures.  Observed household expenditures at time t can be

decomposed into the “permanent” (P) component of expenditures (the part which is time-

varying but is expected at time t to persist), a “transitory” (T) component of expenditures

(time varying and expected not to persist), and a measurement error term (v):

�7� t
h

tT
h

tP
h

t
h veee ++= ,,

If the three variances ( 2σ ) are uncorrelated, then ratio of measurement error (or “noise”) to

total variance is:

�2�
)/( 2222

vTPv σσσσ ++

How large is this noise to signal ratio in measured expenditures?  A wide variety of

evidence suggests that in cross sectional surveys measurement error is somewhere between

1/3 to ½ of the total variance (see appendix for evidence with these data sets).7

Measurement error is typically ignored in poverty analysis for two reasons. First,

since measurement error will tend to attenuate differences, and hence “flatten” poverty

profiles by lowering the gap between groups, the direction of the bias is known (unless of

course there are differences in measurement error across groups).  Second, and more

importantly, it is not clear what can be done about it.

7 The method used to estimate measurement error in the appendix is similar to that used by Luttmer (2000).
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However, there are two good reasons why measurement error cannot be ignored in

vulnerability analysis.  First, in estimating vulnerability, if the standard deviation of “true”

expenditures is less than the observed variability due to measurement error, this will imply

that the level of vulnerability faced by households will be overstated.  The analysis of

vulnerability using the estimates uncorrected for measurement error can be thought of as

measuring the likelihood a household will have an episode of appearing to be in poverty,

which could either be that they are actually in poverty or that there is measurement error in

their expenditures.

Second, taking of first differences exacerbates measurement error by reducing the

role of permanent expenditures in the total expenditure variability.  Assuming that the

variances of permanent, temporary, and measurement error are constant across time, then

the ratio of noise to noise plus signal in the changes in expenditures is:

In the special case in which permanent income is time invariant and the innovations in

temporary and measurement are uncorrelated with the previous period’s innovation, then

this implies that the measurement error problem in estimating changes is worse by eliminating

the permanent component by first differencing:

�03�
222

2

22

2

vTP

v

vT

v

σσσ
σ

σσ
σ

++
>

+

So, while we can estimate the latter expression from a cross section, to move to the former

requires some estimate of the permanent versus transitory innovations and the persistence

of “permanent” innovations to expenditures.

))22()22()22/(()22( 22222222

1,1,1,1, −−−−
−+−+−−

tttttttt TTpP νννν σσσσσσσσ
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As a provisional measure, we shall do two vulnerability calculations in the following

sub-sections.  First, using the estimate of the standard deviations of changes in expenditures,

in aggregate and for groups of households.  Second, using the estimate of the standard

deviation of incomes scaled back by the estimated measurement error from table A1 in the

appendix.

B) Estimating the Level of Vulnerability

In this sub-section we estimate VPLs and headcount measures of vulnerability in

both the Mini-Susenas and 100 Village Survey data.  Since the level of poverty at any point

in time is (more or less) arbitrary, we simply choose the poverty line so that the headcount

poverty rate in both data sets is 20 percent.8  Using this poverty line and the measured

standard deviation of expenditure changes, we can calculate the vulnerability for the total

sample.  If we take a 3 year horizon as the n and a vulnerability threshold of 0.5 for calculating

the households who are vulnerable, the VPL and the proportion of households who are

vulnerable are as presented in table 2.9

8 This rate of headcount poverty is not completely unreasonable.  For discussions on the poverty rates in
Indonesia around the time of data collections, see Suryahadi et al (2000).
9 All empirical vulnerability calculations using both Mini-Susenas and 100 Village Survey data sets, with the
results presented in tables 2 and 5, are based on May 1997 prices.
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10 This is a handy ratio, but it is not the “coefficient of variation” as this is the ratio of the standard deviation
of first differences to the average of the level. We call this ratio the “coefficient of variability.”
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11 One way of thinking about this vulnerability to poverty is a formalization of the concept of “near poor,”
which is often used to illustrate the sensitivity of poverty rates to the poverty line. Vulnerability defines “near
poor” using a normalization based on the variability of changes in expenditures. This eliminates the arbitrary
nature of defining near poverty line as simply a chosen percent above the poverty line.
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12 This indicates that female-headed households have higher expenditures variability across households than
male headed households.
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13 See Poppele et al (1999) and Sumarto et al (1998).
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IV)  Conclusions and Implications
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Appendix: Estimating Measurement Error
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Where “*” represents the total (noise plus signal).  If there exists an instrumental variables

estimate that is consistent, then one minus the ratio of the OLS to the IV estimate is an

estimate of the noise to total variance ratio.  In this case, table A1 suggests that roughly 30

to 50 percent of the measured variance across households is measurement error.  This is

very heuristic at this stage as this depends on classical measurement error, but since the

right hand side is a non-linear (i.e. natural log) transformation of a variable (total

expenditures) that is in the denomination of the left hand side, the classical measurement

error is not correct and one would have to apply the more advanced technique for non-

linear measurement error (a la Hausman, Newey, and Powell (1995)).
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