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1. INTRODUCTION

Poverty is a complex phenomenon involving multiple dimensions of deprivation, of which the lack of
goods and services is only one. Even so, there is a good deal of consensus on the value of using a consumption
aggregate as a summary measure of living standards, itself an important component of human welfare. In recent
years, in much of the World Bank’ s operational work as well as in applied research, consumption aggregates
constructed from survey data have been used to measure poverty, to analyze changes in living standards over

time, and to assess the distributional impacts of various programs and policies.

Despite this widespread use of consumption aggregates, there is little in the way of guidelines on how
to construct consumption aggregates from survey data. Researchers and analysts interested in using consumption
as a welfare measure must often work from whatever documentation exists from earlier exercises, and in some
cases, full descriptions are missing. In consequence, there has been a good deal of unnecessary replication with
each analyst working afresh through the underlying theoretical and practical issues. This paper seeks to fill the
gap by providing a brief theoretical introduction followed by practical advice on how to construct a consumption
aggregate from household survey data.

We recognize that there are severa distinct audiences for these guidelines, who will use different parts
of what follows, with different kinds of surveys, and for different purposes, so that it is useful to start with

something of aroad map:

Audience. We hope that these guidelines will be useful, not only to those whose immediate task isto use
asurvey (or surveys) to construct consumption aggregates, but also to statisticians, economists, or advisors who
are interested in why consumption aggregates might be useful and the general features of their construction. This
latter group includes those in Statistical Offices who might be considering ingtituting a new consumption survey,
or in modifying an old one. The arguments for and against consumption, usualy in comparison with income
aggregates, come up often enough that is useful to have guidelines on the main arguments, and on what is
involved in constructing a consumption aggregate. The first part of these guidelines, which outlines the underlying
theory, as well as the Summary Boxes, will be of most interest to this group. Issues of survey and questionnaire
design are not dealt with in these guidelines but are dealt with in the companion piece by Deaton and Grosh
(1998). At the same time, we have tried to discuss most of the detailed decisions that would have to be made by
our first audience, those actually doing the calculations. There is illustrative code in the Appendix covering much

of what has to be done, and there is discussion of most of the practical issues that have arisen over the years.



But it is important that the calculations not be done mechanically. Each survey is different from every other
survey, if only in detail, and each country has its own ingtitutions that need to be taken into account. Constructing
consumption aggregates without knowledge of the country and its institutions will not give useful results. In
conseguence, analysts need to be familiar with the theory in order to be able to make sensible decisions when a

new problem presents itself, as is always the case in practice.

Surveys. LSMS versus others? These guidelines have been prepared by and for the LSMS group in the
Bank, and the examples in the Appendix are drawn from LSMS surveys around the world. Whenever we require
a specific example, we take it from some LSMS survey, and we generally assume that some version of LSMS
protocols have been used. However, we believe that these choices should not compromise the usefulness of the
guidelines for those who are constructing consumption aggregates from other surveys. The theory is general, and
amost all of the details of the construction would have to be followed through in one form or another using any
consumption survey. It should also be noted that as the number of LSM S surveys has grown, there has been a
great deal of variation in survey design, so that there are very few consumption surveys around the world whose
design would not be represented in one or more LSM S surveys. A more serious issue is that many non-LSMS

surveys will lack at least some of the information used in constructing a comprehensive measure.

Purpose and context. In what follows, we typically assume that the consumption aggregates will be used
in poverty analysis, identifying the poor, and computing standard measures of poverty and inequality. Such
aggregates are also used for incidence analysis, to identify the position in the income distribution of those who
are likely to benefit or lose from some policy, such as subsidies or taxes, or the provision of a service. We discuss
the procedures that would normally be followed in constructing a consumption aggregate for such purposes.
However, we shall encounter a number of examples where procedures will have to be modified depending on the
context and purpose. For example, some of the theoretically ideal concepts are hard to implement, and because
the best is sometimes the enemy of the good, we will often recommend not trying to implement the theoretically
ideal solution. But there will always be cases where the purpose of the exercise is compromised by such a
decision, and attempts must be made. For example, it is very difficult to measure the welfare effects of public
good provision, and we recommend against the routine inclusion of such valuations in the consumption
aggregates. But if the aggregates are to be used to examine the effects of public good provision on (for example)
the regional distribution of poverty, then some attempt must be made. Again, the theoretical framework is the

ultimate guide as to what to do.

The rest of the paper is laid out as follows: The theoretica framework underlying the use of the



consumption aggregate as a welfare measure is briefly reviewed in Section 2, along with a discussion of some
issues pertaining to what such a measure should include. Specific guidelines on how to construct a consumption
based measure of welfare are then presented in Sections 3-5. The paper outlines a three-part procedure for the
construction of a consumption-based measure of individual welfare: the various steps involved in aggregating
different components of household consumption to construct a nominal consumption aggregate are laid out in
Section 3. The construction of the price index in order to adjust for differences in prices faced by households
is then reviewed in Section 4. The adjustment of the real consumption aggregate for differences in composition
between households is then presented in Section 5. Finally, Section 6 provides examples of some of the analytic
techniques that can be used to examine the robustness of the measure to assumptions and choices made at the

construction stage.

The consumption aggregates constructed in recent years from the Living Standards Measurement Study
(LSMS) survey data from eight countries. Ghana, Vietham, Nepal, the Kyrgyz Republic, Ecuador, South Africa,
Panama, and Brazil were reviewed for this paper (for a brief introduction to the LSMS project as well as a
description of the main survey instruments typically used in these surveys, please consult the appendix). In none
of the countries covered did we find the procedures followed to be fully in conformance with the
recommendations provided in this paper; nonetheless, these case studies provided the basis for much of the
practical advice and recommendations presented in the paper. The programs used to construct the consumption
aggregates in these countries are included in the appendix as they provide useful illustrations of the generd steps
involved in constructing the aggregates.



2. THEORY OF THE MEASUREMENT OF WELFARE

2.1 Introduction:

In this section, we discuss briefly the theoretical basis for the consumption-based measure of welfare
whose detailed construction is explained elsewhere in the report. Our concern here is a fairly narrow one,
focusing on an economic definition of living standards. We do not consider other important components of
welfare, such as freedom, hedlth status, life-expectancy, or levels of education, al of which are related to income
and consumption, but which cannot be adequately captured by any simple monetary measure. Consumption
measures are limited in their scope, but are nevertheless a central component of any assessment of living

standards.

One important concept here is money metric utility, Samuelson (1974), which measures levels of living
by the money required to sustain them. We start with this in Section 2.2 below. An alternative approach, based
on Blackorby and Donaldson’s (1987) concept of welfare ratios, whereby welfare is measured as multiples of
a poverty line, is presented in Section 2.3. Each of the money-metric and welfare-ratio approaches has its
strengths and weaknesses; both start from a nominal consumption aggregate, but adjust it differently. These first
subsections cover the basic ideas, and are followed by subsections on a range of theoretical issues that repeatedly
come up in practice. A fuller, and only dightly outdated, treatment is given in Deaton (1980) in one of the earliest
LSMS Working Papers (no. 7). Our treatment here skips theoretical developments that are of limited relevance
in practice given the data that are typically available, or that can be calculated. For example, we make no
systematic use of shadow prices, since in most of the relevant cases, it is difficult to calculate them with any

accuracy.

2.2 Money metric utility:

The starting point is the canonical consumption problem in which a household chooses the consumption
of individual goods to maximize utility within a given budget and at given prices. Consumer preferences over
goods are thought of as a system of indifference curves, each linking bundles that are equally good, and with
higher indifference curves better than lower ones. A given indifference curve corresponds to a given level of
welfare, well-being, or living-standards, so that the measurement of welfare boils down to labeling the indifference
curves, and then locating each household on an indifference curve. There are many ways of labeling indifference
curves. One possibility would be to take some reference commodity bundle and to label indifference curves by
the distance from the origin of their point of intersection with the bundle. In Figure 1, the reference quantity

vector is shown asthe line ¢° so that the two indifference curves |1 and JJ are labeled as OA and OB respectively.



Instead of a reference set of quantities, we can select a reference set of prices, and calculate the amount of
money needed to reach the two indifference curves; this is Samuelson’s money metric utility. In the Figure,
money metric utility is constructed by drawing the two tangents to the indifference curves, with slope set by the

reference prices, so that the costs of reaching the curves are OC’' and OD’ interms of ¢, or OC and OD in terms

of q,.

@) c D' q
Figure 1: Two ways of labeling indifference curves

To see how this works, we introduce some notation. Write x for total expenditure, and denote
byc( u, p) the cost or expenditure function, which associates with each vector of prices p the minimum cost

of reaching the utility level u. Since the household maximizes utility, it must minimize cost of reaching u, so that

c(u, p= x (2.1)

Denote by superscript h the household whose welfare we are measuring, and let p0 denote a vector of

reference prices, the choice of which we discuss below. Money metric utility for household h, denoted ., is



defined by
uh=c(u", p°) (2.2)

which is the minimum cost of reaching u' at prices p°. Note that, although utility itself is to a large extent
arbitrary, we can label indifference curves any way we choose, as long as higher indifference curves are labeled
with larger values of utility, money metric utility is defined by an indifference curve and a set of prices, is

independent of the labels, and is therefore well-defined given the indifference curves.

The exact calculation of money metric utility requires knowledge of preferences. Although preferences
can be recovered from knowledge of demand functions, we typically prefer some shortcut method that, even if
approximate, does not require the estimation of behavioral relationships with all the accompanying assumptions,
including often controversial identifying assumptions, and potential loss of credibility. The most convenient such
approximation comes from afirst-order expansion of ¢ ( ", pO ) in prices around the vector of prices actually
faced by the household, ph. The derivatives of the cost function with respect to prices are the quantities
consumed, a result known as Shephard’'s Lemma (or Roy’s Identity), see for example Deaton and Muellbauer
(1980, Chapter 2). In consequence, if we write g for the vector of quantities, we can approximate the cost

function as follows
c(u, p”)»c(u", p")+(p°- p")q" 2.3)

where the centered “ >”indicates an inner product. Since the minimum cost of reaching u" a ph is the amount

spent p" xq" , (2.3) can be written as
Up=c(u", p°)» p°xq" (2.4)

which is the household's vector of consumption items priced at reference prices. Note the convenient link with
National Income Accounting Practice, in which real nationa product would include real consumer’s expenditure,
which is the sum over al consumers of their consumption valued at base prices, i.e. the sum of the right hand

side of (2.4) over all agents.

This eguation is still not quite in convenient form for practice, since we rarely observe a complete set
of quantities for each household, and may not even have available a complete set of reference prices. The

Paasche price index comparing the price vectors ph and p0 is defined as



=——r (2.5)

A (2.6)

so that money metric utility can be approximated by adding up al the household's expenditures, and dividing by

a Paasche index of prices.

For readers who are used to thinking about price indexes as summarizing prices at different points of
time, it is perhaps useful to add a few words of explanation about our use of the Paasche (and later Laspeyres)
labels for the price indexes used here. When we are working with a single cross-sectional household survey, the
price variation is less temporal than spatial; people who live in different parts of the country pay different prices
for comparable goods. (If we have two surveys for the same country at different times, or if the survey is spread
over months or years, the variation will be both temporal and spatia.) In industrialized countries, where
transportation is easy and inexpensive, and there are integrated distribution systems for most consumer goods,
spatia price variation is small, housing being the major exception. But in many developing countries, spatia price
differences can be large, in both relative and absolute prices, and it is important to take them into account. In the
temporal context, a Paasche price index is one whose (quantity) weights relate to the current period, rather than
the base period. In the current spatial context, the “current period” is replaced by the “household under
consideration”, whose purchases are used to weight the prices it faces relative to some base or reference prices.
Perhaps the major practical point about (2.5) is that the weights for the prices differ from household to household
so that for example, two households in the same village, buying their goods in the same markets, and facing the
same prices, will have different price indexes if they have different tastes or incomes. At first sight, such a
situation may seem hopelessly complicated. But the transparency is restored if we think of money metric utility
as (2.4), the household' s consumption bundle priced at fixed prices, and if we recognize that (2.6), the deflation
of nominal expenditure by a Paasche index with household specific weights, as simply a means of calculating the

constant price total.

Deriving total expenditure and dividing it by a price index is our basic strategy for using LSMS

consumption data to measure welfare. In practice, there are myriad adjustments and approximations to be made,



and there are cases where the conceptual framework has to be (slightly) extended. We deal with the most
important of these in the rest of this section. Before doing so, however, we must discuss a potential problem with

money metric utility, and an aternative approach.
2.3 An alternative approach: welfareratios:

One of the important uses of measures of standard of living is to support policy, particularly policy
where distribution is an issue. In particular, much policy is conducted on the basis that transfers of money are
more valuable the lower in the distribution is the recipient. This may take the form of a focus on poverty where
the poor are given preference over the non-poor, or it may be more sophisticated, involving distributiona weights
that decline as we look at people with higher standards of living. Blackorby and Donaldson (1988) have shown
that the use of money metric utility can cause difficulties in this context. To see the problem, start by assuming
that total household expenditure (or income) x is a satisfactory measure of living standards, something that would
be true if everyone faced the same prices, and everyone lived aone, or at least in households that al had the same
size and composition. Monetary transfers then correspond exactly to changes in welfare, so that policymakers
who are averse to inequality can work under the assumption that increases in x have alower socid margina value
the higher in the digtribution is the recipient. But money metric utility isnot x, but afunction of x. AsFigure 1
makes clear, money-metric utility is higher the higher is x, so that more money corresponds to a higher
indifference curve and standard of living. But what Blackorby and Donaldson show is that, specia cases apart,
money metric utility is not a concavefunction of x, that the rate at which money metric utility increases with

X can be constant, decreasing, or increasing, and that, in general, which is the case depends on the choice of the
reference price vector po. This has the effect of breaking any close link between redistributive policy and the
measurement of its effects. For example, suppose that a change in policy—for example, a transfer policy—has
the effect of transferring money from better-off to worse-off households, so that the distribution of money
income has become more equal. But because we do not know exactly how money metric utility is linked to
money, there is no guarantee that the distribution of money metric utility has also narrowed. So we have lost the
ability to monitor the distributional effects of policy, and what we get when we try will be different at different
choices of reference prices p°. Since we are often forced to use whatever prices are available to us, we may

not even be able to control the outcome.

In order to avoid these problems, Blackorby and Donaldson (1997) have proposed the use of a “welfare
ratio” measure in place of money-metric utility; within the Bank, the use of welfare ratios is reviewed by Ravallion
(1998). The basic idea is to express the standard of living relative to a baseline indifference curve. In poverty

analysis, a natural (and useful) choice is the poverty indifference curve, the level of living that marks the boundary

10



between being poor and non-poor. The welfare ratio is then the ratio of the household's expenditure to the
expenditure required to reach the poverty indifference curve, both expressed at the prices faced by the household.
Once again, Figure 1 can serve to illustrate. If 11 is taken to be the poverty indifference curve, and JJ the
indifference curve we are trying to measure, then provided the two price lines are taken to illustrate current, not

reference, prices, the welfare ratio is OD/OC or (equivaently) OD’/OC'. In terms of the cost functions, the ratio

is given by
h h
wrh = C(UZ, IOh) (2.7)
c(u®, p")

where z isthe utility poverty-line, the utility corresponding to the poverty indifference curve.

Unlike money metric utility, which is a money measure—the minimum amount of money needed to reach
an indifference curve—the welfare ratio is a pure number—the standard of living as a multiple of the poverty line.
In practice, it is useful to convert the welfare ratio into a money measure, and again the obvious procedure is to
multiply the ratio by the poverty line, defined as the cost of obtaining poverty utility at reference prices,

c(u?, p°) . This gives the welfare ratio measure, which we denote by u" .

h h
ar =P o, pey (28)
cu®, p’)

Like the money metric utility measure, (2.8) is total expenditure X" divided by a price index, in this case
the true cost of living index ph versus p°computed at the poverty line indifference curve. This cogt-of-living

price index would normally be approximated by the Laspeyres index

0z hey o
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where in is the quantity of i consumed at the poverty line and the weights w{ are the shares of the budget at
the poverty line indifference curve and prices po. Putting (2.8) and (2.9) together, we get an expression for the

money version of the welfare ratio that corresponds to (2.6) for money metric utility

11
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If we compare (2.6) and (2.10), we see that money metric utility involves deflation of expenditure by
a Paasche index of prices, while the welfare ratio measure involves deflation of expenditure by a Laspeyres price

index. (The calculation of the poverty-line weightsin (2.9) will be discussed in Section 4.)

In some applications, such as in comparing national price indexes at two moments of time, Paasche and
Laspeyres price indexes are close to one another, either because the two sets of weights are similar in the two
periods, or because relative prices are smilar. In the current context, where we are most often interested in
comparing prices between different places, where both weights and relative prices are often quite different, the
Paasche and Laspeyres price indexes will aso be different, as will therefore be money metric utility and welfare
ratio measures. On the theoretical side, the point to note is that the Laspeyres index in (2.10) is computed at the
poverty indifference curve, so that its weights (see also 2.9) are unaffected by changes in total expenditure of
household h. As aresult, y!' is proportional to X", and there is adirect link between redistributive policy and the
measurement of its effects. Welfare ratios resolve the difficulties of using money-metric utility to monitor the
outcomes of distributionally sensitive policies. On the empirica side, the Paasche and Laspeyres indexes will be
close to one another when the price relatives are close to one another over different goods and services, or when
the weights applied to them are the same at the base, in this case the poverty line, as for other households in the
survey. But there is no reason to suppose that either will be true in cross-sectional surveys. Regiona price
differences are often markedly different across goods depending on agricultural zones or distance from the ocean,
and expenditure patterns differ sharply over households of different types, or even across households that have
much the same observable characteristics. In practice, as well asin theory, the money-metric and welfare-ratio

approaches are likely to give quite different answers.

How do we choose between the two approaches to welfare measurement? As we have presented it so
far, the balance seems to favor the welfare ratio approach. It is smpler to calculate, since the weights for the
price index are the same for everyone, and it has a straightforward theoretical link to total expenditure, which
facilitates distributional analysis. It is aso clear from conversations with Bank staff, that deflation of an
expenditure measure by afixed weight Laspeyres index is a procedure that is both simple and transparent and that
could be explained and defended to policymakers. For some, those benefits are likely to be decisive. Nevertheless,
the welfare ratio approach is not without its own Achilles heel. As Blackorby and Donaldson show, welfare ratios

do not necessarily indicate welfare correctly. It is possible for a policy to make someone better off, and yet to

12



decrease their welfare ratio. This cannot happen for money metric utility, no matter which set of reference prices
are used in the evaluation. So while money metric utility is more problematic for distributional calculations, the
welfare ratio approach throws out at least some of the baby along with the bath-water. Our own choice isto stick
with money metric utility, and we recommend at least trying to calculate the relevant Paasche indexes as
discussed in Section 4. If this appears to compromise transparency and simplicity, we recommend describing
money metric utility according to (2.4) where each household’ s bundle of goods and services is evaluated, not
at the prices they paid, but at a common set of prices. It is aso worth noting that, given the difficulties of
calculating prices and price indexes in practice, as well as the much graver conceptual and practical problems of
dedling with differences in household size and composition, see Section 5, the choice between money metric and

welfare ratio utility islikely to be only one of severa difficult decisions, and may not be of paramount importance.

2.4 Income ver sus consumption:

Among economic measures of living standards, the main competitor to a consumption-based measure
is a measure based on income. In most industrialized countries, including the U.S., living standards and poverty
are assessed with reference to income, not consumption. This tradition is followed in much of Latin America,
where many household surveys make no attempt to collect consumption data. By contrast, most Asian surveys,
including the Indian NSS and the Indonesian SUSENAS, have always collected detailed consumption data, and
are thus closer in spirit to LSMS surveys. There are both theoretical and practica reasons that must be considered

when making the choice to use income or consumption to measure living standards.

In the theory outlined in the previous subsection, the choice between income and consumption did not
arise because, in a single period model, there is no distinction; al income is consumed, and income and tota
consumption are identical. With more than one period, the difference between income and consumption is saving,
or dissaving, so that in terms of the theory, the choice between income and consumption istied to the choice of
the period over which we want to measure welfare. Over along enough period of time, such as alifetime, and
provided that we work in present value terms, the average level of consumption (including any bequests) must
equal the average level of income (including any inheritances), so that, if the concern is to measure lifetime
welfare, the choice does not matter. There is indeed a case to be made for working with a lifetime measure. Many
would argue that inequality is overstated by including the component that comes from the variation in living
standards with age. According to this view, there is no inequality if, over life, everyone gets their turn to be
relatively rich or relatively poor. But the argument for abolishing the concept of age-related poverty is weaker,
and policymakers (and their congtituents) frequently show concern about child and old-age poverty. Even so, few

would argue for very short reference periods for living standards; that someone is “poor” for a day or two is of
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little concern, since most people have ways of tiding themselves over such short periods. There is more concern
about seasonal poverty, especially in agricultural societies with limited or very expensive credit availability. But
most standard household surveys are not designed to capture seasona fluctuations in income or expenditure, and
most anti-poverty policies are directed at longer term levels of living. On balance, and for most purposes, there
is widespread agreement that a year is a sensible practical compromise for the measurement of welfare In
consequence, we must decide whether it is consumption, income, or wealth, or some combination of al three,

that permits the best measure of living standards over a year.

The empirical literature on the relationship between income and consumption has established, for both
rich and poor countries, that consumption is not closely tied to short-term fluctuations in income, and that
consumption is smoother and less-variable than income. Extreme versions of the smoothing story involve people
evening out their resources over a lifetime, something for which there is little convincing evidence. But there is
good evidence that consumers can smooth out income fluctuations in the short term, certainly over seasons, and
in most cases, over afew years. As a result, in circumstances where income fluctuates a great deal from year
to year—as in rura agriculture—the ranking of households by income will usually be much less stable than the
ranking by consumption, though exceptions can occur as discussed in Chaudhuri and Ravallion (1994). Even
limited smoothing gives consumption a practical advantage over income in the measurement of living standards
because observing consumption over arelatively short period, even a week or two, will tell us a great deal more
about annual—or even longer period—living standards than will a similar observation on income. Although
consumption has seasonal components—for example, those associated with holidays and festivals—they are of
smaller amplitude than seasonal fluctuations in income in agricultural societies. In such communities, it is usualy
not possible to get a useful measure of living standards based on income without multiple seasonal visits to the
household, something that has rarely been attempted within LSM S protocols. In seasons when people have little
or no income, their consumption is financed from assets, or from credit, so that an aternative way to measuring
living standards without consumption data would be to gather data on income and assets. But assets are typicaly

difficult to measure accurately, so that thisis not usually a practical aternative.

There are several other reasons why it is more practical to gather consumption than income data in most
countries where an LSMS is being run. Where self-employment, including small business and agriculture, is
common, it is notorioudly difficult to gather accurate income data, or indeed to separate business transactions
from consumption transactions. Income from self-employment is hard to measure in industrialized countries too,
but self-employment is rarer relative to wage income, so that, for most households, afairly accurate picture of

household income can be obtained from only a few questions covering different types of income. In the U.S,,
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it costs five times as much per household to collect consumption (and other) information in the Consumer
Expenditure Survey (CEX) asit does to collect income (and other) data in the Current Population Survey (CPS).
As aresult, the CPS can be much larger than the CEX, and it is the former that is used for poverty statistics
because of the greater regional and racial disaggregation that the larger sample can support. In developing
countries, the calculation of income often requires the measurement of al own-account transactions, sometimes
with multiple visits, as well as a host of assumptions about such matters as the depreciation of tools or animals.
Consumption data are expensive to collect in poor countries as in rich, but the concepts are clearer, the protocols
are well-understood, and less imputation is required. Perhaps in consequence, there is a long tradition of

successful and well-validated consumption surveys in developing countries.

One argument that can be made for income is that it is often possible to assign particular sources of
income to particular members of the household; for example, earnings from the market can be attributed to the
individual who did the work, and pensions are typically “owned” by an identifiable member of the household. By
contrast, consumption is only occasionally measured for individual household members. While many studies in
the literature have made good use of such income data to study allocation within the household, and to examine
the effects of who “owns” the income on purchases, it should be clear that there is no very clear link between
individual welfare and individual income. Earners or pensioners share their incomes with non-earners and non-
pensioners, so that the attribution of individual welfare from individual income requires some sort of imputation
scheme, just as it does for consumption. Although we shall discuss issues of how to adjust welfare for household
size and composition in Section 5 below, we provide no guidance on how to use survey data on either
consumption or income to study the alocation of resources within the household. Such alocations are often best
studied through other measures, for example anthropometric or educational status, though there is an extensive
(though only occasionally successful) literature on using household consumption data to make inferences about

intrahousehold allocation, see Deaton (1997, Chapter 3) for a review and discussion.

2.5 Durable goods:

Because durable goods last for several years, and because it is clearly not the purchase of durables that

is the relevant component of welfare, they require special treatment when calculating total expenditure. It is the
use of adurable good that contributes to welfare, but since use is rarely observed directly, it is typically assumed

to be proportional to the stock of the good held by the household. In consequence, when we add up total
household expenditures during the year, we add to expenditures on non-durables the annual cost of holding the
stock of each durable. This cost is estimated from a conceptual experiment in which we imagine the household

buying the durable good at the beginning of each year, and then selling it again at year's end. The costs of doing
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this depend on the price at the beginning of the year, p,, say, its price at the end of the year, p,,,, onthe
nominal interest rate, r, , which isthe cost of having money tied up in the good for the year, and on the extent
to which the durable good deteriorates during the year. Deterioration is modeled by means of the smple
assumption that the quantity of the good is subject to “radioactive decay” so that, if the household starts off the
year with the amount S, it will have an amount (1-d ) S, to sell back at the end of the year. Seen from the
beginning of the year, the sales at the end of the year must be deflated to put them on discounted present value
terms so that, in today’s money, the discounted present cost (negative profit) of the transaction is

1-d

e
S %pt - p“11+ " : (2.11)

Q:

Q-

so that the cost of maintaining the stock—which is what we need to add up total expenditure—is approximately
(provided the interest rate and depreciation rate are small)

Sp(re-pe+d) (2.12)

where p , isthe rate of inflation of the durable good price,( p,.,- B,)/ P,. If it is assumed that the rate of
inflation of the durable good is the same as that of other goods, the first two terms in the bracket give the real
rate of interest, so that the “price” for the use of the durable good for a year is its current price multiplied by the
sum of the real interest rate and its rate of deterioration. Thisis typicaly referred to as “user cost” or, since it
would be the rental charge for the durable in a competitive market, as the “rental equivalent.” In Section 3.4

below, we discuss how the elements of (2.12) are computed from the LSM S data.

Note that the approach based on user cost makes no alowance for the (often considerable) transactions
costs involved in buying and selling durable goods, particularly used durable goods. Such costs mean that
households cannot easily take advantage of temporarily high redl interest rates by reallocating their portfolios away
from durables and holding money or other assets. Given this, it isimportant not to make user cost too sensitive
to market fluctuationsin real interest rates, and this can be accomplished by using, not today’s real interest rate,

but some average computed over a number of years.

One of the most important durable goods for many households is housing itself. Many people rent their
accommodation, in which case the “rental equivalent” is actual rent, which is gathered in the surveys and added
into the consumption total. For those who own their housing, the method for other durables can sometimes be

used, if people have some idea of what their house is worth, or the rental rate can be imputed by observing the
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rental costs of similar units. In Section 3.5 below, we discuss how this is calculated from the data gathered in

LSMS surveys.

2.6 The evaluation of time and leisure;

It is often pointed out that peopl€e’s levels of living depend, not only on how much they spend, but also
on the amount of leisure they have, so that using a pure consumption measure could be misleading. For example,
if two people have the same income and expenditure, but one has a two hour daily commute to get to work, and
the other none, they are not equaly well off. Smilarly, single-parent households with children are likely to be short
of non-market time compared with two-parent households with the same income and expenditure. Adding in an

allowance for the value of leisure or of non-market work could eliminate these anomalies.

The theory in Section 2.2 can readily be extended to tell us what to do. In the single period model, where

work is available at a constant wage rate w, the budget constraint for goods and |eisure becomes

prg=w(T - /) +y (2.13)

where T is the total time endowment, ¢ istime spent in leisure, and y is income that is not associated with time

in the market. Rewriting this gives

p:q+ w/=wT + vy (2.14)

so that leisure takes its place with the other goods, with price w, and the budget constraint says that expenditures
on al goods, including leisure, must be no more than “full income,” defined as non-market income plus the value
of the time endowment. Leisure can then be incorporated into the welfare measure by working not with

expenditure on goods, X, but with expenditure on goods and leisure together.

Thisis correct as far as it goes, but if welfare measurement stops here, simply replacing expenditure
with full expenditure, a serious error will have been made. In the theory at the beginning of this section, money
metric and welfare ratio utility were measured, not by expenditures x, but by x divided by a price index. In those
situations where the prices of goods do not differ much across households, which apart perhaps from housing
is the normal situation in industrialized countries, a welfare ranking of households according to x will be very
similar to awelfare ranking according to x deflated by the price index. But once leisure is introduced, the situation
is quite different, because the price of leisure, the wage rate, differs across people. Rankings by full expenditure
are therefore very different from rankings by deflated full expenditure, where the deflator includes the wage as

one of the prices. By the failure to deflate, the welfare of high wage people is overstated, and the welfare of low
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wage people understated. A high wage rate not only makes the time endow ment more va uable—which is taken
into account in full income or full expenditure—but it also makes leisure more expensive—which is not. It is
incorrect to assess individual or household welfare levels using full income or full expenditure as a measure of

welfare.

Suppose that the error is avoided, and a price index including the wage is constructed which is then used
to deflate full expenditures. In some circumstances, the resulting welfare measure will be better than one based
on expenditures ignoring leisure. But there are also a number of problems that cause us not to recommend this
procedurein general. Thefirst is that the results are sensitive to the value assumed for the time-endowment, T;
should this be 24 hours for each day, or should it be something less, to alow for sleep and “minimal persond
maintenance?’ More serious till is the real possibility that the simple model of labor supply that underlies the
calculations may be at odds with the facts. For example, suppose that we find an adult in the survey who does
not work. According to the model, this person is voluntarily allocating resources to leisure, and although we don’t
observe that person’s wage—because he or she is not working—we can impute some value based on the
person’s education and experience, or using the wages received by other similar people who are working. But
this person might be unemployed, and unable to find work, or may be able to find work only at wages that are
much lower than those who are working, and whose wages we are using to value “leisure.” It adds insult to injury
to class unemployed people as well-off by imputing to them a value of leisure based on wages in a formal sector

to which they have no access.

Because of these dangers, we believe that the attempt to value leisure introduces more problems than it
islikely to solve, and may compromise the integrity and general credibility of the welfare measures produced from
the survey data. Of course, we are not disputing that leisure is valuable, nor that there will be specific cases where
assigning some value to it will generate useful supplementary evidence on levels of living. Indeed, time-use data,
when available, are a valuable complement to consumption aggregates for studying welfare. They alow us to
identify those—such as people who must travel long distances to work, or women who must combine childcare
with market work—whose welfare is incorrectly assessed by their consumption alone, and permit at least rough-

and-ready corrections in circumstances where such cases are a focus of interest.
2.7 Public goods and publicly supplied goods:

Another important contribution to living standards that is ignored by private consumption is that made
by publicly provided goods, the most important of which are education and health, but which also include such

things as police, water, sanitation, justice, public parks, and national defense. The major problem with including
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these is finding a set of prices (or shadow prices) that reflects what they are worth to each household. One
approach to estimating prices is to look for effects of the provision of public goods on the demand for private
goods. For example, we might be able to assess the value of a new public clinic by seeing how much less people
spend on private doctors or clinics. But it is clear that this line of investigation, although useful in some cases,

cannot work in general. If the publicly provided good is separable in preferences from private consumption, or
if part of it is separable, changes in the provision of the former (or in its separable part) will have no effect on
the latter. In consequence, there is no hope of computing the full shadow price based on observable behavior.

The other approach, which has recently become popular in the project evaluation literature, is to ask people how
much they would be prepared to pay for an additional unit of the good. Whether such “contingent valuation”

procedures yield useful numbers remains controversial among both economists and psychologists, see Hanemann
(1994) for the arguments in favor, and Diamond and Hausman (1994) for the (much more convincing) arguments
against. As with the imputation of leisure, we believe that imputations for public goods are likely to compromise
the credibility and usefulness of welfare measures in general. None of which gainsays the fact that the docu-

mentation of who gets access to publicly provided goods and services, and whether these people are poor or rich,

remains an important element in any overall assessment of living standards and poverty.

It should be noted that there are some cases where the necessity to make some allowance for public
goods cannot be avoided. The most obvious case is when making international comparisons where in one
country, some good—hedth and housing are the obvious examples—is publicly provided or subsidized, whilein
the other it is obtained through the market. Even within a country, urban residents may have access to subsidized
hospitals, clinics, or “fair pricg’ shops that are not available in the countryside. Given the difficulties of
measurement, and the variety of possible cases, it isimpossible to make useful general recommendations about
how imputations might be done. It will sometimes be enough to be aware of the problem and its implication for
certain types of welfare comparisons; in other cases, it will be necessary to try to revalue consumption at

international or unsubsidized prices, even if such imputations carry alarge margin of error.
2.8 Farm households:

Many households in developing countries are not only consumers of goods and services, but also
producers. Many people have small, own-account business, and many more are farm-households who produce
goods, sometimes for the market, and sometimes for their own consumption. The standard approach to these
mixed entities is to split them into a consumption unit and a production unit. This can be done under the
conditions of the “separation” property, see Singh, Strauss, and Squire (1976). If markets are perfect, so that all

factors are perfectly homogeneous and can be bought and sold at fixed prices in unlimited quantities, then a farm-
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household behaves exactly asif it were the sum of afarm, which maximizes profits at given market prices, and
a household, which chooses its consumption bundle so as to maximize its welfare at fixed prices and subject to
its income, including the profits from its farm. The assumptions of the separation theorem are more obviously
appropriate to the owners of an agribusiness who live in New Y ork city than to most subsistence farm households
in developing countries, or elsewhere. Family labor is not the same as hired labor, work may not always be
available at “the” wage, and the costs of transport to and from work may reduce the effective price of work on
the home farm. All of these issues can be dealt with by suitable modifications of the theory, but only at the cost
of introducing shadow prices that are even more difficult to observe and to calculate than the actual prices, the

collection of which itself imposes considerable difficulty.

In practice, it is difficult to do better than to treat the household and its business as conceptually distinct
units, and to value the sales from one to the other at some suitable prices. These prices are of course not observed
for the households for which they are required, but must be imputed from purchases of such goods by other
households, or from prices collected in the community questionnaire. This tends to be a very approximate
business, so that it is perhaps unreasonable to insist too strictly on abstract considerations. Nevertheless, it is
worth noting that market prices often include an element of transport and distribution costs that should not be
included when evaluating consumption from home production; “farm-gate” not “market” prices are appropriate
for imputation. It is aso necessary to be careful about quality comparability; home produce may (or may not) be

of lower quality, and water from the local pond is certainly different from L' Eau Perrier.

As we shall see below, imputations are typically rough and ready and subject to a good deal of
inaccuracy. In countries where a large fraction of food consumption comes from home production—see Table
3.1 for examples—imputations, and the role of the separation theorem, can generate considerable discomfort with
the resulting calculations. The methods of this paper make most sense where markets are active, and where the
standard neoclassical model is a good approximation to reality. For many non-monetized subsistence economies,
thisis hardly the case. In such economies, the ratio of measurement to imputation is often quite low, and there
isareal guestion about whether we are “measuring” or “assuming”. And even if imputations are accurate on
average—which would be assuming a great deal—they tend to be less variable than would be the true data, so
that their use tends to understate inequaity and (in most cases) poverty. Money metric and welfare-ratio measures
of welfare were developed to measure living standards for households who obtain their goods and services
through the market and make the best choices that their incomes will permit given the prices that they face. In
peasant economies, this neoclassical model is often a poor approximation to reality, and welfare measurement

based on a consumption aggregate is unlikely to be either accurate or useful. Once again, we have no useful
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counsel except to be aware of the issue, and sometimes to be prepared to concede defeat.
2.9 Differencesin tastes acr oss people and households:

The theoretical framework of Section 2.2 works with a single set of preferences, so that when we rank
different households according to their money metric utility, we are locating their different expenditures levels
on the same set of indifference curves. Since different people have different tastes, it is not clear why thisisthe

correct thing to do.

One argument is that there is little interest in evaluating any individual’s welfare according to his or her
own lights, but that we need to know about the welfare of a reference person given the circumstances of the
individual. Hence, we need a reference set of preferences, as well as a reference set of prices. The answer to the
question “How well-off would John Doe be with household h’s income?’ is of more genera interest than alowing
the idiosyncrasies of each person’s tastes to affect the evaluation of his or her resources. For example, greediness
makes a given income worth less, but we would hardly count someone as poor just because their income did not
match their greed. More serioudly, altruists are not deemed to be rich because their neighbors are rich nor, in the

same circumstances, are the envious deemed to be paoor.

Nevertheless, there are some taste factors that affect the trandation of money into welfare for everyone,
and that are usually recognized in assessing welfare. Health status is one such and a person who needs to spend
agreat deal of money for life-saving surgery or simply to stay aive would not be deemed to be rich because of
such expenditure. But in practice, the most important taste-like factor that must be allowed for is household size
and composition. There is a useful analogy here with prices; prices, like needs, moderate the way in which
expenditures on each good generate welfare. If the price of rice is three times as high, 50 rupees can only buy
athird as much rice. Similarly, 50 rupees worth of rice buys only athird as much per person in a household of
three persons as in a household of one. According to this analogy, expenditure must not only be deflated by a
price index that reflects variations in the costs of goods and services, but it must also be deflated by some
measure of household size in order to assess individual welfare. Section 5 is concerned with how to construct

the appropriate measures.

There is another issue about taste variation. Thisis the question of “regrettable necessities,” goods and
services that yield no welfare in their own right, but that have to be purchased, for example, in order to earn
income. Work clothes or transport to work are obvious examples, and the argument is that such items should be

deducted from income rather than included in consumption. If this is not done, individuals with different
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expenditures on regrettable necessities will not be correctly ranked if we rely only on their total consumption
inclusive of such expenditures. Again, the theoretical validity of such points should not blind us to the practical
difficulties. Transport to work is a regrettable necessity for someone who has little choice of where to work or
where to live, but is consumption for someone who chooses to live in a pleasant suburb. Out-of-pocket medical
expenses are a necessity for some, but a choice for others, as in curative versus cosmetic medicine. It is hard
to see how guidelines could be constructed that would allow one and not the other. The issue here is essentidly
the same as that facing a tax authority when deciding what expenses should be allowed as deductions against
income in the computation of income tax. While recognizing the occasional injustice, such authorities tend to take

a hard line on such deductions in order to avoid large scale abuse. Exactly the same arguments apply here.
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Box 1. Summary of Theoretical |ssues and Recommendations

Issue

Recommendation

Money Metric Utility (MMU) vs. Welfare Ratio(WR)

MMU isthe amount required to sustain alevel of living and requires that consumption
be adjusted by a Paasche price index that reflects the prices the household faces and
whose weights are different for each household.

WR is an indication of how much better or worse off a household isthan areference
household (usually at the poverty line) and requires consumption to be adjusted by a
Laspeyres price index that reflects the prices faced by the reference household but
whose weights are the same for all households.

The use of MMU can cause difficulties in analyzing the impact of redistributive policy
but, on the other hand, WR does not necessarily represent welfare correctly. The latter
is the more serious drawback in practice.

Attempt should be made to
use Money Metric Utility and
to calculate the Paasche price
indices with individual
household weights.

Income vs. Consumption
Consumption is atheoretically more satisfactory measure of well-being

Incomeisused inindustrial countries where self-employment isrelatively rare so that
most household income comes from a few sources, where annual income variationis
low, and consumption data are relatively costly to gather.

Consumption isless variable over the period of ayear, much more stable thanincomein
agricultural economies and makes it more reasonabl e to extrapolate from two weeksto a
year for a survey household. When self-employment is common, income datais at |east
as expensive and as difficult to collect as are consumption data.

In most developing countries
where LSMS and/ or
household expenditure
surveys are available,
consumptionisthe
appropriate measure to use.

Durable Goods and Housing

A measure of use-value, not purchase, of durable goods isthe right measure to include
in the consumption aggregate from awelfare point of view

Exclude expenditures—
instead, calculate arental
equivalent / user cost for
housing & durable goods
owned by the household.

Timeand Leisure

Households with more leisure time have a higher level of welfare than householdswith
no leisure. However, valuing leisure for each individual is problematic. Furthermore, it
isdifficult to distinguish between leisure, non-market work for the household, and
involuntary unemployment.

Omit time and leisure in the
calculation of consumption.
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Issue

Recommendation

Public Goods

Clearly presence of public goods such as hospitals and schools improves the welfare of
nearby households more than that of households without good access to these
services. However, estimating the value of those servicesis problematic. Households
may choose private services even if public services are available. Contingent valuation
of servicesthat don’'t exist are sometimes used but of questionable accuracy.

Do not include any
valuation of public goodsin
the calculation of the
household consumption

aggregate.

Farm Households

It is possibleto consider households as consumers separately from household
businesses or farms in economies with active markets. In subsistence economies, this
assumption is sometimes hard to justify; however trying to separate the producer from
the consumer using estimates of farm-gate pricesis the best strategy in practice. In
countrieswhere alarge fraction of consumption comes from home production, and
markets are less active, the evaluation of welfare becomes sensitive to difficult
decisions about imputations, and should be regarded with caution.

Treat the farm household as
abusiness selling to the
household. Attempt to
value produce at “farmgate”
rather than “market” prices.

Differencesin Tastes

Expenditure on regrettable necessities should, in theory, be excluded but in practiceitis
impossible reliably to distinguish between necessities and choices. Household size,
however, isimportant and affects the household welfare associated with agiven level
of expenditure.

Include expenditure on items
that may or may not be
regrettable necessities.
Adjust household
expenditure to reflect
household size.
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3. CONSTRUCTING THE HOUSEHOL D CONSUMPTION AGGREGATE

3.1 Introduction:

Following the discussion of the basic theoretical framework implicit in using consumption as a measure
of welfare, this section provides specific guidelines that the analyst can follow to construct a nomina
consumption aggregate from atypical LSMS household survey. For the purposes of this paper, the procedures
followed in constructing the consumption aggregate from recent household surveys in the following countries

were reviewed in detail: Vietnam, Nepal, Ghana, the Kyrgyz Republic, Ecuador, South Africa, Panama, and Brazil.

One important preliminary issue should be emphasized, though it is one where it is hard to give any very
precise guidelines. This is the issue of data cleaning. In most cases, analysts who are constructing consumption
aggregates will be using a“clean” set of data that has aready been subjected to the usual consistency checks and
elimination of gross outliers and coding errors. Nevertheless, experience has shown that every new exercise
reveals new problems with the data, and the construction of a consumption aggregate is no exception. As we shall
see, the construction of a consumption aggregate involves adding together a large number of items, many but by
no means al from the consumption section of the questionnaire. It is of the greatest importance that the analyst
check each of these items for the presence of “gross’ outliers, typically by graphing the data, for example using
the “oneway” and “box” options in STATA. For inherently positive quantities, it is often useful to do thisin logs
aswell asin levels. Aggregates and sub-aggregates should similarly be checked. Such checks often reveal, not
only isolated outliers, but groups of outliers, for example if the units have been misinterpreted for all observations
in a cluster. Sometimes, outliers can clearly be attributed to coding errors, as when the units have been
misinterpreted, or where zeros have been added, and in such cases it is routine to impute an average (or better
median) value for other households in the same cluster or region. In other cases, it is unclear whether the “outlier”
is genuine or not, and the analyst must make a judgment that balances the desirability of keeping any reasonable
number against the risk of contaminating the aggregate.

In Table 3.1, the components of consumption are aggregated into four main classes: (i) food items, (ii)
non-food items, (iii) consumer durables, and (iv) housing. The relative importance of each of these classesin the
overall consumption aggregate depends on many factors, including the average level of income in the country,
prevalent tastes and norms, as well as the types of data collected in the survey. In this regard, it should be noted
that there was considerable variation in the design of questionnaires across the various countries, so that the

aggregates do not always include the same items. Nonetheless, the table is indicative of the order of magnitude
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and relative importance of the sub-aggregates.

Table 3. 1: Main components of the consumption aggregate

Share of consumption aggregate (per cent)

Sub-aggregate Vietham Nepal Ghana Kyrgyz Ecuador S. Africa Panama Brazil 1996-
1992-93 1996 1988-89 1996 1994-95 1993 1997 97
Food 50.9 64.2 65.2 445 49.6 30.4 459 27.7
Purchases * 34.1 29.0 44.4 334 44.3 28.2 39.8 21.0
Home production ° 16.8 35.2 20.8 11.1 5.3 2.2 6.1 6.7
Non-food items: 28.7 19.4 28.0 225 29.1 451 45.8 32.0
Education 2.5 3.4 N/a 2.4 8.2 3.2 7.8 6.4
Health 5.7 3.2 N/a 1.0 . 1.7 0.9 45
Other non-foods 20.5 12.8 N/a 19.1 20.9 40.2 37.1 21.1
Consumer Durables 12.7 14 2.2 35 5.2 5.4
Housing 7.7 15.1 2.5 29.6 16.0 24.5 2.8 40.2
Rent 5.9 12.6 1.7 17.6 12.1 15.6 21 31.4
Utilities 1.8 2.5 0.8 11.9 3.9 8.9 0.7 8.8
OVERALL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
GNP per capita ($) ° 170 210 390 550 1,280 2,980 3,080 4,400

a Includes meals taken away from the home.

b Includesalso food received from other household members, friends, and in the form of in-kind payments.
¢ GNP per capitaistaken from internationa statistics for the same year of the survey, except for Panamawhere the latest available

estimateis for 1996.

In general, as we would expect from Engd’s law, the share of food items in the total tends to be

relatively more important the lower the level of income in the country. The share of home-production in the food

consumption aggregate tends to be higher in countries where relatively fewer transactions take place through the

market place (Nepal, Vietnam) compared to those countries where agricultural markets are relatively well-

developed (Ecuador, Panama, South Africa).

The share of consumption attributable to education and health also depends on the level of income of the

country, as well as the extent to which these services are purchased through the market, or else are provided

instead by the state at subsidized rates. A more detailed discussion of each of the main classes in the overall

consumption aggregate is taken up in the sections that follow:

3.2 Food consumption:

In principle, constructing a food consumption sub-aggregate is a straightforward aggregation exercise;

all that is needed are data on the total vaue of the various food consumed in the reference period, or else on the
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total quantities of different food items consumed as well as a reference set of prices at which to value them. In
practice, however, households consume food obtained from a variety of different sources, and so in computing
ameasure of total food consumption to include as part of the aggregate welfare measure, it isimportant to include
food consumed by the household from all possible sources. In particular, this measure should include not just
(i) food purchased in the market place including meals purchased away from home for consumption at or away
from home, but aso (ii) food that is home-produced, (iii) food items received as gifts or remittances from other
households, as well as (iv) food received from employers as payment in-kind for services rendered. In some
cases where food can be and is stored over long periods of time, and where the questionnaire permits it, “food
consumed” can be distinguished from “food purchased”. In principleg, it is the vaue of the former that should go
into the consumption aggregate. A household that stocks up on cereals once every few months, and whose
purchase is caught by the survey, should not be thereby counted as well-off, nor should someone who did not
stock up in the survey period be counted as poor.

The food consumption module of most LSMS questionnaires typically contains separate sets of questions
on (@) purchased and (b) non-purchased food items. As can be seen from Table 3.1, the relative importance of
these two components in the food consumption sub-aggregate varies considerably by country: in Nepal, home-
produced food items constitute more than half of food consumption, while in South Africa they comprise less
than 10 per cent of food consumption. It is even more obvious that the extent of non-purchased food varies
within countries, particularly between rural and urban sectors, but also within rural areas according to the level
of living. As aresult, failure to capture the value of consumption from home-production is likely to overstate both

poverty and inequality.

The food purchases module in LSM'S questionnaires typically contains questions on purchases of afairly
comprehensive list of food items (@) during arelatively short reference period, such as the last two weeks, and
/ or (b) during atypical month in which such purchases were made. Data are often collected on the total amount
spent on purchasing each food item, and sometimes also on the quantities purchased, during the specified
reference period. Calculating the food purchases sub-aggregate involves converting all reported expenditures on
food items to a uniform reference period—say one year—and then aggregating these expenditures across al food
items purchased by the household.

In surveys where information on food purchases has been collected for more than one recall period, the
guestion arises as to which of the two sources of information should be used. Note once again that, in these
guidelines, we are not concerned with how the data should be collected and what reference periods should be

used, but rather with the decisions that must be made by an analyst who is confronted with multiple measures
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in an aready collected survey. Consumption surveys—including LSMS surveys—have used several different
designs in collecting consumption data, from a single question about purchases over the last two weeks, to
multiple visits each with much shorter recall periods, to repeated visits over the year designed to capture seasonal
variations in consumption patterns. There is large (but far from decisive) literature on the benefits and costs of
these different designs, much of which is reviewed in the context of LSMS surveys in Deaton and Grosh (1998).
If any given survey has collected data in more than one way, so that there is a choice, analysts should choose
the alternative that is likely to provide the most accurate estimate of annual consumption for each household, not
for households on average. In perhaps the ideal (but most expensive) case, where in each “season” the household
has been visited on severa occasions, estimates should be made of consumption in each of the seasons, and the
seasona totals added to get annual consumption. In most surveys, this will not be an option, and in many actual
LSMS surveys, there is either no choice or choice is limited to either a “last two weeks” (or shorter period)

measure, and a “usual month” measure. The literature reviewed in Deaton and Grosh leads to a recommendation
in favor of the latter over the former, at least for the present purpose. The former tends to be biased by

progressive forgetting, as well as the occasiond intrusion of (especially well-remembered) purchases from outside
the period. The latter has the advantage of being closer to the concept that we want—usual consumption is a
better welfare measure than what actually happened in the last two weeks, which could have been unusual for

any number of reasons—and reduces problems with seasonality, but will suffer from measurement error if

respondents find it difficult to calculate a reasonable answer. In any case, and whenever possible, data from very
short reference periods should be avoided. Over a period of a day or two, purchases are quite unrepresentative
of consumption. Averaged over alarge number of households, mean purchases will still be accurate for mean
consumption, but dispersion will be exaggerated, with consequent exaggeration of inequality and (in normal cases)
poverty. Consumption measures based on very short recall are not suitable for the construction of consumption

aggregates for welfare purposes.

The total value of meals consumed outside the household (restaurants, prepared foods purchased from
the market place) should aso be included in the food consumption aggregate, as should the value of meals taken
by household members at school, work, during vacations, etc. Almost all LSMS surveys ask explicitly about the
total value of meds taken outside the home by all household members; this amount should also be included in the
food consumption aggregate. In some cases, however, it isimpossible to disentangle expenditure on some meals
taken outside the home from other related (and more aggregate) non-food expenditures such as miscellaneous
schooling expenses, total expenditure on vacations, etc. reported elsewhere in the questionnaire. This need not
be cause for concern as long as these expenditures are included in the overall aggregate household consumption

measure in one form or the other.
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Almost dl LSMS questionnaires contain a separate set of questions or module on consumption of home-
produced food items. Here it is more common to find questions only on the amount of home-produced food items
consumed in atypical month (rather than in the past 2 weeks), as well as the number of months each food item
istypically consumed in ayear. Data are often collected on both the total value and quantity of consumption of
each home-produced food item. The home-production food sub-aggregate can thus be calculated by adding the
reported value of consumption of each of the home-produced food items in a manner analogous to that followed

in the case of food purchases.

In principle, it is possible to calculate the food home-production sub-aggregate using data on reported
guantities consumed in conjunction with prices from the food purchases section. However, as pointed out in
section 2.8 above, and to the extent possible, “farm-gate” prices should be used when imputing values to home-
produced food items. Moreover, home-produced food items consumed by the household may not be comparable
in quality to items traded in the market place. Households' own valuation of the amount they would expect to
receive (pay) if they had sold (bought) the home-produced food items that they consume are therefore likely to
be a much better approximation to their true “farm-gate” value, rather than estimates derived using prevailing

market prices from the food purchases section.

In most LSMS questionnaires, food received as payment in-kind, as well as in the form of gifts,
remittances, etc., are usually lumped together into one set of questions (usually on total value of consumption
from this source), or are subsumed under the questions on home production. Consumption of food derived from
these sources should be added to the overall food aggregate, if it is not already implicitly included in the home-
produced food sub-aggregate described above.

In some cases, however, it may be that questions on consumption of home-produced food items are not
included in the questionnaires explicitly, so that data are available for consumption of purchased food items only.
In such cases, it may till be possible to use data from the agriculture section to derive an estimate of the total
value of home-produced food items. The section on crop production of most LSM S surveys typically includes
a question of the type: “How much of ..[crop].. did your household keep for consumption at home?’ as well as
guestions on dairy and other livestock products that the household consumed from its own production, so this
information, in conjunction with data on prices, can be used to calculate the total value of home-produced food

consumption.
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For instance, in the case of the 1996 Kyrgyz Republic LSMS, consumption of home-produced crops and
animal products was calculated from the “Agro-Pastoral Activities’ section of the questionnaire, because the
section on “Food Expenditure and Consumption” collected data on food purchases only. Exclusion of these items
from the food consumption aggregate would have resulted in underestimating average food consumption by 30
per cent. Furthermore, because the share of home-produced food in rural areas was much higher than in urban
areas, excluding it from the aggregate consumption measure would have resulted in seriously under-estimating

the welfare of rural compared to urban households.

Because all LSMS surveys collect information on total value of the food item consumed (for both pur-
chased and non-purchased foods), the question of assigning monetary values does not arise. However, in surveys
where data are collected on both value as well as quantity of food item consumed, it may be that due to
interviewer error—or a variety of other reasons—we find households consuming non-zero quantities of a
particular item, but where data on the total value of consumption may be missing. In such instances, the question
arises as to what prices to use to value food consumption of these items — (i) average or median prices calculated
from the survey data for other households, (ii) prices from the price (community) questionnaire, or else (iii) prices

from some other external source?

Faced with a choice of prices, the best choice is usually the one that offers the closest approximation
to the amount actually paid. Except where there is a large choice of quality, the values reported by the household
are likely to be better guide than market prices, if only because they record actual, not hypothetical transactions.
When such data are not available, the analyst can construct prices from the data for other households, and use
the median (in preference to the mean, which is more sensitive to outliers) price paid by other households in the
same cluster. When these data are not available, there is no choice but to use prices reported by other households
in the same sub-region, district, division, or province, depending on whichever is the next higher level of
aggregation for which price information is available. When making such substitutions, great care must be
exercised, particularly through checking that the prices being imputed are reasonable. Mechanical imputation can
result in the matching of prices for goods that are in fact very different, with catastrophic consequences for
consumption aggregates. In one famous example, a survey imputed a value for water collected by households
from local wells by using the geographically nearest price for purchased water, which in this case turned out to
be imported bottled water from a French spa. By this remarkable imputation, rural households were given living

standards well in excess of their urban counterparts.
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3.3: Consumption of non-food items:

LSMS questionnaires typically collect information on consumption of a wide range of non-food items.
For example, data are collected on consumption of daily-use items such as soap and cleaning supplies, kerosene
and petrol, newspapers, tobacco, stationary and supplies, recreational expenses and miscellaneous personal care
items, as well as other less frequently purchased items such as clothing, footwear, kitchen equipment, household
textiles such as sheets, curtains, bedcovers, etc., and other household use items. Data are aso collected on
education and health expenditures for all household members. Expenditures on household utilities are typicaly
collected in the housing module, and for households that have small business enterprises, that module can provide
information on non-food items that were produced for home consumption. Finally, these questionnaires typically
also solicit information on other infrequent expenses such as legal fees and expenses, home repair and

improvements, taxes and levies, as well as expenditure on socia ceremonies, marriages, births, and funerals, etc.

The actual computation of an annua non-food consumption aggregate is straightforward. The difficulties
lie in the choice of which items to include. The choice depends not only on which data are available, but aso on
the analytic objectives of the study being undertaken. However, there are afew general issues that apply to most

LSMS survey data and for the standard welfare analyses; these are taken up later in this section.

Unlike many homogeneous food items, most non-food goods are too heterogeneous to permit the
collection of information on quantities consumed—exceptions are some fuels, like kerosene or electricity, and
some transportation items—so that LSM S surveys collect data only on the value of non-foods purchased over
the reference period. Data on purchases of non food items are often collected for different recall periods, for
example over the past 30 days, the past 3 months, or the past 12 months, depending on how frequently the items
concerned are typically purchased. Constructing the non-food aggregate thus entails converting al these reported

amounts to a uniform reference period—say one year—, and then aggregating across the various items.

As far as singling out which non-food “expenditures’ should be excluded from the consumption
aggregates, some choices are straightforward. Expenditures on taxes and levies are not part of consumption, but
a deduction from income, and should not be included in the consumption total. An apparent exception can
sometimes be argued for some local taxes, such as property taxes, that are used to provide local services, such
as schools, policing, or garbage collection. In some locations, these taxes bear no relation to services provided
and so should not be included in the consumption aggregate. But where such taxes are closely related to services
provided, households that are paying more tax are receiving more services, are better off as a result, and the

inclusion of the tax will do something to capture the regional differences in public good provision between
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different households. Commodity taxes are included in the prices of goods, and so (correctly) find their way into
the consumption aggregate through the prices—though it is also possible to imagine using reference prices for
money metric utility that exclude commodity taxes. In any case, no specia treatment is required for commodity
taxes. As we have aready argued, expenditure on “regrettable necessities’, such astravel to work or work-related
clothing, are best included, though business expenses associated with the operation of own-account business
must be excluded. These distinctions are much more easily enunciated than implemented; the welfare analyst
faces much the same difficulties as does a tax inspector! Some surveys list as “expenditures” items that are
clearly capital account transactions, such as expenditures for a “saving club”. All purchases of financia assets,

as well as repayments of debt, and interest payments should be excluded from the consumption aggregate.

More complex is the case of “lumpy” and relatively infrequent expenditures such as marriages and
dowries, births, and funerals. While aimost all households incur relatively large expenditures on these at some
stage, only arelatively small proportion of households are likely to make such expenditures during the reference
period typically covered by the survey. For instance, in the case of the LSMS survey conducted in Pakistan (1991
PIHS), less than 8 per cent of households reported having made a dowry payment during the past 12 months;
however, such expenses constituted 20 per cent of their total annual consumption, Howes and Zaidi (1994).
Ideally, we would want to “smooth” these lumpy expenditures, spreading them over several years, but lacking
the information to do so—which might come, for example, by incorporating multi-year reference periods for such
items—we recommend leaving them out of the consumption aggregate. Note the analogy with measurement error.
Although transitory expenditures are real enough, consumption aggregates that include them can be thought of
as “noisy” measures of the longer-run averaged totals that we would really like to measure. In this sense,
measurement error and lumpiness can be thought of together, and the techniques we discussin Section 6.4 below

can be applied to bath.

Expenditure on health is an often lumpy expenditure where a decision aimost dways has to be made. One
argument for exclusion is that such expenditure reflects a regrettable necessity that does nothing to increase
welfare. By including health expenditures for someone who has fallen sick, we register an increase in welfare
when, in fact, the opposite has occurred. The fundamental problem here is our inability to measure the loss of
welfare associated with being sick, and which is (presumably) ameliorated to some extent by health expenditures.
Including the latter without alowing for the former is clearly incorrect, though excluding health expenditures
altogether means that we miss the difference between two people, both of whom are sick, but only one of which
pays for treatment. It is also true that some heath expenditures—for example cosmetic expenditures—are

discretionary and welfare enhancing, and that it is difficult to separate “necessary” from “unnecessary”
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expenditures, even if we could agree on which iswhich. It isaso difficult without special hedlth questionnaires
to get at the whole picture of health financing. Some people have insurance, so that expenditures are only “out
of pocket” expenditures which may be only a small fraction of the total, while others have none, and may bear
the whole cost. Simply adding up expenditures will not give the right answer. Y et another approach is a pragmatic
one that recognizes that measured health expenditures are a noisy approximation to what we would idedly like
to have. As we shall seein Section 6.3 below, the decision about whether to include them in the total depends,
not only on the extent of the measurement error, but also on elagticity of health expenditures with respect to total
expenditure. The higher the elasticity, the stronger the case for inclusion.

Table 3. 2 Elasticity of Health and Education Expenditures

Health Expenditures Education Expenditures
Country Year Egtim. t- R Egtim. t- R
elagticity statistic squared casticity Statistic squared

Vietnam 92-93 0.86 332 0.19 135 46.8 043
Nepal 1996 0.75 209 0.15 165 435 048
Kyrgyz Republic 1996 0.74 143 0.14 0.68 131 013
Ecuador 94-95 - - - 138 46.6 0.37
South Africa 1993 114 58.7 040 132 67.2 045
Panama 1997 0.80 292 0.25 124 54.9 049
Brazil 96-97 0.85 310 0.26 125 47.9 0.45

The elasticity of expenditure on health was estimated from the LSMS data from the seven countries
reviewed for this paper. With the exception of South Africa, the eladticities of health expenditures are estimated
to berdatively low (see Table 3.2), aresult that should be contrasted with the estimated eladticities for educationa
expenditures, which are al'so shown in the table. Given these numbers, and given the measurement problems, we
think that there is a relatively good case for excluding health expenditures in the consumption aggregate. Table
3.2 also shows elasticities for educational expenditures, for which similar issues arise as for health. Although
educational expenses are not as irregular as health expenditures, they are located at a particular point in the life-
cycle, so that, even if all households paid the same for education and had the same number of children, some
would appear better-off than others simply by virtue of their age. In this sense, educational expenditures, like
health expenditures, would ideally be smoothed over life. There is also the argument that education is an
investment, not consumption, and should be included in saving, not in the consumption aggregate. But we follow

standard national income accounting practice and recommend that it be included in the consumption aggregate.

Another important group of items to consider are items such as consumer durables and housing whose
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useful life typically spans a time-period greater than the interval for which the consumption aggregate is being
constructed. As discussed in Section 2.4 above, the relevant component of the total is not the expenditure on such
items but a measure of the flow of services that they yield. How to calculate this measure of “user-cost” for

consumer durables and for housing is taken up in more detail in Sections 3.4 and 3.5 respectively.

Another group of expenditures are gifts, charitable contributions, and remittances to other households.
A case can be made for including gifts to others based on the fact that they must yield as much welfare to the
transmitting household as do other consumption expenditures that could have been made with the funds.
However, their inclusion in the consumption aggregate would involve double-counting if, as one would expect,
the transfers show up in the consumption of other households. Average living standards could be increased
without limit if each household were ssimply encouraged to donate its income to another household, and so on;
nothing would have changed except our measure of welfare. We therefore recommend excluding gifts and

transfers, counting them as they are spent by their recipients.

Finally, there are various miscellaneous non-food items that are worth mentioning. Expenditures at
weddings and funerals are another lumpy and occasional item. In some countries, these expenditures are really
transfers—to the bride and groom, or to their parents—and should probably be treated as such and excluded from
the aggregate. Their transitoriness would lead to the same conclusion. Some households own small enterprises
which produce goods for own-consumption; such items should be treated analogously to home-produced food,
priced as well as is possible in the circumstances, and added to the total. There are also a number of non-foods
received as payment in kind; housing subsidies, transport to work, and education are probably the most important
examples. In principle, al such items should be valued and included though, as aways, thought should be given
to the tradeoff between comprehensiveness on the one hand, and measurement error on the other, again see
Section 6 below. Expenditures on utilities, water, gas, electricity, or telephone can also be problematic if some
households are subsidized and some are not. For example, some households may receive high quality piped water
at little or no cost, while others have to buy expensive, inconvenient, and lower quality water from loca vendors.
In some cases, making accurate regional (and certainly international) welfare comparisons will make it necessary

to make corrections to (by repricing) the reported expenditures.

3.4 Consumer durables:

From the point of view of household welfare, rather than using expenditure on purchase of durable goods
during the recall period, the appropriate measure of consumption of durable goods is the value of services that

the household receives from all the durable goods in its possession over the relevant time period. As discussed



earlier in Section 2.5, the “user cost” or “rental equivalent” for durable goods is approximately:

S pt(l’t “pe t d) (3.1)

where S P, is the current value of the durable good, r; - p; the read rate of interest, and d the rate of
depreciation for the durable good. Although in theory, r; is the general nomina rate a time t, and p is the
specific rate of inflation for each durable good at time t, in practice it is best to collapse the two into a single real

rate of interest, taken as an average over severa years, and to use that rea rate for all durable goods.

Almost al LSMS surveys collect data on the stock of durable goods currently owned by the household.
However, the amount of detailed information collected about each durable good varies quite considerably across
surveys. Therefore, depending on the type of data available, the analyst must choose between a number of

different strategies when using (3.1) to estimate the durable goods consumption sub-aggregate.

In the case of the Vietnam and Nepal LSMS surveys, the “Inventory of Durable Goods” module of the
questionnaire collected information on (i) the current value of each durable good ( S; ;). (ii) the age of the item
T inyears, aswell as (iii) the value of the item when purchased ( S p,.; ). Using (3.1), consumption of durable

goods was then calculated as follows:

First the depreciation rate d for each type of durable good was calculated using:

i 9% (3.2)

d-p=1- o
Per o

For instance, estimates of d - p calculated from the survey datain Nepal ranged from 13 per cent for
television sets, 17 per cent for radio-cassette players and electric fans, to 22 per cent for bicycles. These
estimates were then used, in conjunction with data on the real rate of interest r; - p, and the current value of
durable goods owned by each household S p,, to calculate the durable goods consumption sub-aggregate. In
order to minimize the influence of any outliers in the data, the median value of depreciation rates were used for
each of the 16 items for which data were collected (i.e. rather than using household-specific values of d s

calculated from the data).

In the case of the Ecuador and Panama data sets, information was available only on (i) current value of

durable goods owned by the household S, p, aswell as (ii) the age of theitem T in years. As the value of the
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item when new was not available in the data sets (i.e. S P, 1), (3.2) could not be used to calculate the d s;

instead, an estimate of consumption of durable goods was calculated as follows:

First, the average age for each durable good, T , is caculated from the data on the purchase dates of the
goods recorded in the survey. We then estimate the average lifetime of each durable good as 2T under the
assumption that purchases are uniformly distributed through time. (In some cases, for example where a good has
only recently been introduced, some other guess would have to be made.) The remaining life of each good is then
calculated as 2T - T ; in this case, and somewhat arbitrarily, this estimate is “rounded up” to 2 years when the
estimate was less. A rough estimate of the flow of services is then derived by dividing the current replacement
vaue S P, by its expected remaining life. For the countries, the interest component in the flow of services was

ignored.

Taking logs and rearranging the terms somewhat, (3.2) can be rewritten as:
In(p;) =In(p.7) - TIN(1- d +p) (3.3)

thus, in cases where data are available on the current value and age of the durable good only, using (3.3)
d - p can be estimated by regressing the current value of the durable good on a constant and T (i.e. by assuming

that the current value of the durable good when new is a constant).

In the LSMS survey for the Kyrgyz Republic, data were available only on the total current value of the
stock of durable goods owned by each household. In this case, (3.1) was estimated directly assuming a value of
10 per cent for (r, - p,+d ), a number that seemed reasonable given the prevailing real rate of interest and
plausible values of d . Finally, in the case of the Brazil and South Africa data sets, consumption of durable goods
was not included in the overall consumption aggregate because of unavailability of data. Whenever good data are
available on the total stock of durable goods owned by the household, we would recommend incorporating in the

overall consumption aggregate a measure of the flow of services accruing to the household from these goods.
3.5: Housing:

Of al components of the household consumption aggregate, the housing sub-aggregate is often one of
the most problematic. The underlying principle is the same as for other consumer durables; what is required is
ameasure in monetary terms of the flow of services that the household receives from occupying its dwelling.
Because house purchase is such a large and relatively rare expenditure, under no circumstances should

expenditures for purchase be included in the consumption aggregate. In the hypothetical case where renta
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markets function perfectly and all households rent their dwellings, the rent paid is the obvious choice to include
in the consumption aggregate. Whenever such rental data are available, and provided the rents are a reasonable
reflection of fair market value, they should be used for constructing the housing sub-aggregate and the

consumption total.

In many cases, however, households own the dwelling in which they reside and do not pay rent as such.
Others are provided with housing free of charge (or at subsidized rates) by their employer, afriend, arelative,
government, or other such entities. In many LSMS surveys, non-renter households are asked how much it would
cost them if they had to rent the dwelling in which they reside, and this “implicit rental value’ can be used in place
of actual rent. Such measures must be treated with caution and carefully inspected prior to use. Implicit rent is
a hypothetical concept, perhaps to the interviewer as well as to the respondent, and the numbers reported may
not always be credible or usable. Even when people are apparently confident about their estimates, they may do
avery poor job of reporting market rents. Rents known to them may be subsidized, out of date, or in some way

unrepresentative of the general run of property in their area.

The hardest cases arise when there are data on neither actual nor imputed rent. In the case of the South
African LSMS, in addition to information on rents, data were collected on the total property value (i.e. current
sale value) of the dwelling. For households who reported property values but neither actual nor imputed rents,
the local median of the ratio of rental to property value was used to calculate an imputed rental. In cases where
the property value of the dwelling was aso missing, a median property vaue per room was used in each locality
to assign a property value to the dwelling based on the total number of rooms, and the estimated property value
used to estimate its rental value.

In the Nepal and Kyrgyz Republic LSM S data sets, hedonic housing regressions were used to impute a
value of housing consumption wherever information on rents was missing. The idea behind this approach is to
estimate an econometric model in which rents reported by a subset of the population (either actual or reported,
as the case may be) are regressed on a set of housing characteristics including, for instance, the number of rooms
and measures of quality of the dwelling such as type of roof, floors, construction material of walls, type of
sanitation, etc. as well as regional dummies. The parameter estimates obtained from this model are then used to

calculate rents for that segment of the population for which data on rents are missing.

In cases where data on imputed rental value for non-renting households are not available, or where such

estimates are deemed to be unreliable or difficult to estimate because rental markets are thin (as is the case, for
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instance, in rural areas in some countries), the hedonic regression approach can also be used to impute rents for
such households. The regression model is first estimated using rent paid by renter-households as the dependent
variable; the results of the model are then used to impute rents for the rest of the population. Because there may
be systematic differences in characteristics between renters and non-renter households, the Heckman (1976) two-
stage estimation method is also sometimes used when estimating such hedonic models, see for example Lee and

Trost (1978) and Malpezzi and Mayo (1985).

Finally, in cases where data on rental value are not available for both renters as well as non-renters, or
where the percentage of the population renting their dwelling unit is so small as to make estimation of a hedonic
housing model unfeasible, data on property values can be used to estimate the value of housing consumption.
Following an approach similar to that used for consumer durables outlined earlier in Section 3.4, the value of the
flow of services received by the household from housing can be calculated by using an appropriate guesstimate
of the user cost per unit to derive a measure of housing consumption from the total property or “stock value” of

the dwelling. This was the approach used in the case of the Vietham LSMS data set.

Once again, it is necessary to warn against the mechanical application of these (and other related)
procedures. In some countries, housing and rental markets are not well enough developed to permit any serious
estimate of rental value, and attempts to repair the deficiency using data from a small number of households are
unlikely to be effective, however sophisticated the econometric technique. Even if there is information on rents
in some parts of the country, it is obvioudy hazardous to apply it to other areas, and econometric fixes sometimes
do no more than disguise the problem. In extreme cases, the best avail able solution may simply be to exclude the

housing component for all households.
Note finaly that data related to expenditures on water, electricity, garbage collection, and other such

utilities and amenities are usually collected in the housing module of LSMS questionnaires. They should also be

included in the housing sub-aggregate, and in the measure of total expenditure.
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Box 2. Recommendations for Constructing the Consumption Aggregate

Food Consumption

Food purchased from market: amount spent in the typical month x 12 (or number of months typically consumed)
Food that is home-produced: quantity in typical month x farmgate price x number of months typically consumed
Food received as gift or in-kind payment: total value for ayear
M eals consumed outside the home:

Amount spent in restaurants

Amount spent on prepared foods

Amount spent on meals at work [here or in work-related expenditures)

Amount spent on meals at school [here or in education expenditures]

Amount spent on meals on vacation [here or in vacation expenditures]

Issues: Missing pricesor unit values, first choiceis price (unit value) reported by the household; if not available, useasa
proxy the median — not mean — price paid by ‘similar’ households in the neighborhood, subject to checks that such prices are
plausible. Check datafor outliers; miscoding or misunderstanding of unitsfor quantities causes errorsin unit values.

Non-Food Consumption

Daily use items, annualize the value

Clothing and housewares, annualize the value

Health expenses should only be included if they have high income elasticity in relation to their transitory variance or
measurement error.

Education expenses: Typically measured quite accurately in most surveys -- our recommendation isto include them.
Work-related expenses: To the extent possible, purely work-related expenditures should be excluded. This recommendation
does not include transport to work or work clothing.

Exclude taxes paid, purchase of assets, repayment of loans, expenditure on durable goods and housing, as well as other lumpy
expenditures such as marriages and dowries. To the extent that local property taxes bear arelation to services rendered, we
recommend their inclusion.

Durable Goods

Calculate an annual rental equivalent using an appropriate real rate of interest and median depreciation values for each item
calculated across all households owning that item.

Housing

If ahousehold pays rent, annualize the amount of rent paid. Even if the dwelling is owned by the household or received free
of charge, an estimate of the annual rental equivalent must be included in the consumption aggregate. In countries where few
households pay rent, rental equivalents are potentially inaccurate, and the benefits of compl eteness need to be weighted
against the costs of error.

Weightsor Raising Factors

If households interviewed in the survey had differing probability of being selected in the survey sample, household
“weights” (also known as expansion araising factors) should beincluded in the data. Remember to use these when deriving
representative statistics for the entry under consideration.
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4. ADUSTING FOR COST OF LIVING DIFFERENCES

4.1 Introduction:

In this Section, we lay out some of the practical issues involved in calculating the price indexes that are
used to deflate the nominal consumption aggregate. As we saw in the theory section, the calculation of money
metric utility requires that the nominal aggregate be deflated by a Paasche price index, in which the weights vary
from household to household. If the analyst prefers to work with the welfare ratio approach to measurement, the
deflator is a Laspeyres index whose weights are the same for al households. We present the price indexes in that
order, which follows our recommendation in favor of the money metric approach. We note that these price

indexes are of independent interest beyond their roles in deflating expenditures, smply for measuring prices.

Price indexes are used to aggregate a large number of individual prices into a single number, so that
individual prices are the raw material for the indexes. In LSMS and other surveys, there are severa possible
sources for the prices, see Deaton and Grosh (1998) for further discussion of how prices can be collected and
for an analysis of some of the differences between them. In brief, there are three possible sources. The first
source is the survey itself, and the reports of purchases by the households surveyed. In many (but not al)
surveys, households report both quantities and expenditures for most of the foods they purchase (three kilos of
rice for 5 rupees) as well as for afew non-food items where quantities are well-defined, fuels being the obvious
example. Dividing expenditures by quantities gives “unit values”. These are affected by quality choices; someone
who buys better cuts of meat will pay more per unit, but experience shows that the spatia variation of unit values
is closely related to price variation. As a result, unit values provide good price information, especially when

averaged over households in a cluster.

The second source of price information is a dedicated price questionnaire, often administered in each
cluster as part of a community questionnaire. The price questionnaire seeks to measure prices in the markets
actualy patronized by survey households and in principle, provides a direct measure of what we need. In practice,
there may be some compromise of data quality from the fact that the investigators do not actually make
purchases. There are also sometimes problems of locating a wide enough range of homogeneous goodsin all the
relevant markets, so that it may be hard to match prices from the questionnaire with the expenditure patterns of
the households in the survey. But this is the preferred source of price information when quantities are not
collected from each household, and the only source for those goods, such as most non-food items, and food

eaten away from home, where quantity observation is not possible in principle.
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The third source of price data is ancillary data, for example from government price surveys. Thisis
typically a source of last resort. Such data are often thin on the ground, and there will often be many households
whose nearest observed price is so far away as to be irrelevant. Nevertheless, such data are sometimes the only

information available, and it is usually better to use them than to make no correction at all.

Note finally that the situation is somewhat different depending on whether we need to compute price
indexes over space or over time. In the latter case, for example when we are comparing two surveys for the same
country some years apart, there will usually be available some national consumer price index that tells us by how
much the general price level has changed between the two surveys. In the absence of spatial data on prices, the
temporal index should be used to deflate all nomina expenditures to ensure that welfare comparisons between the

two periods are not being driven by inflation.

Before turning to the details, it is useful to begin by recalling the formulas for money-metric and welfare-
ratio utilities, whereby each is expressed as total expenditure deflated by a price index. For money metric utility,
we have from (2.6) that

P9 _X (4.1

(4.2)

Here, the weights for the price index are the quantities consumed by the household itself and therefore differ from

one household to another. By contrast, welfare-ratio utility uses a Laspeyres index so that, from (2.10)
h

X
uh= - (4.3)
PLZ

where, if we are using the poverty line as the base, the Laspeyresis given by (2.9)

ph xqz g z0 a)ih 0
P = - = W, = (4.4)
“ p°xq 91 g?ioz
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Most of past practice has been based on using Laspeyres indexes for adjustment, though not always with
weights tailored to the poverty line asin (4.4), and relatively little attention has been given to the calculation of
the Paasche index. In this section, we focus on the calculation of (4.2) and (4.4) using the data from a typical

LSMS survey.
4.2 Paasche price index:

It is useful to express (4.2) in a manner that makes it easier to see how the Paasche index could be
calculated from the type of data typically collected in an LSMS survey. Equation (4.2) can also be rewritten in

the form:
p=(aw(psp)))* (45)

where W is the share of household h's budget devoted to good k. This formula can be calculated from

expenditure data and price relatives alone. The following approximation may also be used:

h e
&2

é?ﬁé (4.6)

Note that these indexes involve, not only the prices faced by household h in relation to the reference

INnpit»a w In

prices, but also household h's expenditure pattern, something that is not true of a Laspeyresindex. The distinction
is an important one; to convert total expenditure into money metric utility, the price index must be tailored to the
household's own demand pattern, a demand pattern that varies with the household's income, demographic

composition, location, and other characteristics.

The reference price vector po isinevitably selected as a matter of convenience, but should not be very
different from prices actually observed. A good choice is to take the median of the prices observed from
individual households (for foods and fuels, if unit values are collected) or from the community questionnaire
(otherwise). Especially when using the unit values from individual records, there will be some outliers, not only
for the usual reasons, but aso because there are often misunderstandings about units—such as eggs being
reported in dozens instead of in units. Use of medians rather than means reduces sensitivity to such accidents.
The use of a nationa average price vector ensures that the money metric measures conform as closely as possible
to national income accounting practice, as well as eliminating results that might depend on a price relative that

occurs only rarely or in some particular area.
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In generd, even if quantities and unit values are available at the household level, this will only be the case
for alimited set of goods, typically foods and perhaps some fuels. For nonfoods, and perhaps some foods, price
relaives will come from community questionnaires or even other regiona sources, and will not be available at the
household level. In such cases, we must use the price relative that seems most appropriate for each household,
in which case (4.6), for example, becomes
nPh= A wiln( P/ P )+ & wiin( P/ p; ) @7

kTF kT NF
where F denotes the set of goods (foods) for which we have individual household price relatives, and NF is the
set where we do not (nonfoods), and the superscript ¢ denotes a cluster or regional price. One further refinement

is likely to be useful. Because the household level unit values are likely to be noisy, and to contain occasional

outliers, it is wise to replace the individual p[: by their medians over households in the same PSU or locdlity.

Analysts often want to use LSMS data for purposes other than deflating nominal consumption for each
household, and calculate some indicator of regional price levels, or of regional price levels at different times
through the survey year. This can be done using either the Paasche indexes of this subsection, or the Laspeyres
indexes discussed below. The most straightforward procedure is simply to take means (or better, medians) within
the relevant region or season of the individual Paasche indexes as calculated above. Such indexes could be made
more relevant to the poor by averaging the individua household price indexes only over those at or below the
poverty line, see the next subsection for discussion of procedures. Note that when all households within aregion

R face the same prices, so that
Inpi=awin(p;/p ) (4.8)

the average of the (log) pricesis given by

np. =8 w, In(p;/p)) (4.9)

so that the appropriate weights for the average index are the means of the budget shares over all (or
poor) households. Note that is not the same as using the weights defined as the share of aggregate purchasesin
aggregate total expenditure, weights that are typically used in computing consumer price indexes by statistical
offices. These aggregate weights effectively weight each household, not on a “democratic” basis, with one
household or individua getting equal weight, but on a “plutocratic” basis in which each household is weighted

according to its total expenditure. Because better-off households have, by definition, larger total expenditures,
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the weights of plutocratic indexes are representative more of rich than of poor expenditure patterns, a bias that
causes problems when relative prices change in away that affects the poor and the rich differently. For example,
if the relative price of a staple food rises, a plutocratic price index will rise by less than a democratic price index

if the staple is a necessity, and the poverty-increasing effects of the price change will be understated.
4.3 Calculating laspeyres index:

For researchers who wish to follow the welfare-ratio rather than money-metric approach to measuring
living standards, the relevant price index is not the Paasche index (4.2), but the Laspeyres index (4.4). Because
this index uses the same weights for all households, it is typically more straightforward to calculate than is the
Paasche, though in both cases, the hardest task is finding the price relatives, not calculating the weights. Once
again, it is often useful to write the Laspeyres in terms of budget shares and price relatives so that, corresponding

to (4.5), we now have

h z h =
0
pr=C =4 ?ig: (410
p g Pv g
which corresponds to (4.4) or, alternatively, corresponding to (4.6),
2, 0
InpPl»& we® In &= (4.11)
P g

The discussion of measuring price relatives for foods and non-foods, and of aggregation over households
goes through as before, though when we average the Laspeyres indexes, only the price relatives are being

averaged, not the weights, though the principle of averaging price indexes over households remains unchanged.

The welfare ratio approach requires comparison of actual indifference curves with a basgline indifference
curve, here taken to be the poverty-line indifference curve, and the theory requires that the weights for the
Laspeyres index used for deflation be calculated at that indifference curve. In practice, it may not be obvious how
to do this. There are usually many households near the poverty line, though rarely many (or even any) exactly at
it, so we lack the data for the quantity or budget share weightsin (4.10) and (4.11). A useful solution to this
problem is to calculate weights by averaging over the expenditure patterns of households near the poverty line,
with those closer to it given more weight than those further away. Weights with this property are conveniently
provided by a “kernel” function, here denoted K (. ) and the weightsin (4.4), (4.10) or (4.11) are calculated

from



=34 K (X-z)w (4.12)
=1

This sum is a weighted average over all households in the sample of the budget shares wf using the
kernel weights. There are a number of suitable choices for the kernel function which must be positive, must sum
to one over al households, and which must be smaller the larger is the absolute difference between )(h and the

poverty line z One convenient choice is the “bi-square” function

2
2 20 -
Ko(x-2)= = 1. 8202 ¢ X2 gy (4.13)
t et gB t
and
K (x-2=0, otherwise. (4.14)

The number t is a “bandwidth” that controls how many households are included in the sample. The
larger ist, the more households are used, which makes the average more precise, but can cause bias by including
households a long way from the poverty line. In practice, setting t so as to include a few hundred households
around the poverty line will usually be satisfactory. These equations are also likely to work better if X" and zin
(4.12) to (4.14) are replaced by their logarithms, so that distances from the poverty line are measured
proportionately, not absolutely.

Note finally, that although different price indexes will sometimes be similar, it is dangerous to assume
that this will always be true. Because of poorly developed infrastructure, relative prices sometimes vary a good
deal from one place to another, and when this is the case, price indexes are sensitive to the weights used to
construct them. Note again that the weights for the Paasche indexes are household specific weights, so that
because household level demand patterns are quite variable, the (appropriate) deflation of total expenditure by the
household level Paasche index will generaly give different money metric utility rankings than will (the inappropri-
ate) deflation by loca (e.g. Laspeyres) indexes that do not vary from household to household. Even when price
data are sparse, and only available for afew regions, it is still desirable to calculate the househol d-specific indexes,

not because prices vary from one household to another within the same region, but because the weights do.

Our recommendation here follows from our original recommendation for the use of money metric utility.

Money metric utility is calculated by deflating nominal consumption expenditures by the Paasche index (4.5) and
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(4.6), and that is what we recommend using . Calculation of the Laspeyres index might be marginaly more
convenient—though given the other household specific calculations, constructing household specific price indexes
should pose no additional computational burden.
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5. ADUSTING FOR HOUSEHOLD COMPOSITION

5.1 Introduction:

Sections 3 and 4 have presented guidelines on how to use LSMS data to construct a nominal measure
of total household consumption and of how to adjust it to take into account cost-of-living differences. However,
we are ultimately interested in individual welfare, not the welfare of a household, something that is hard to define
in any very useful way. If it were possible to gather data on consumption by individual family members, we could
move directly from the data to individual welfare, but except for afew goods, such data are not available, even
conceptually—think of public goods that are shared by al household members. Asit is, the best that can be done
isto adjust total household expenditure by some measure of the number of people in the household, and to assign

the resulting welfare measure to each household member as an individual.

Equivalence scales are the deflators that are used to convert household real expenditures into money
metric utility measures of individual welfare. If a household consists entirely of adults, and if they share nothing,
each consuming individually, then the obvious equivalence scale would be household size, which is the number
of people over which household expenditures are spread. Even when households consist of adults and children,
welfare is often assessed by dividing expenditures by household size, as a rough-and-ready concession to
differences in family size. However, such a correction does not allow for the fact that children typically consume
less than adults, so that deflating by household size will understate the welfare of people who live in households
with a high fraction of children.

Moreover, smply deflating household expenditures by tota household size aso means implicitly ignoring
any economies of scale in consumption within the household. Some goods and services consumed by the
household have a *public goods’ aspect to them, whereby consumption by any one member of the household
does not necessarily reduce the amount available for consumption by another person within the same household.
Housing is an important household public goods, at least up to some limit, as are durable items like televisions,
or even bicycles or cars, which can be shared by several household members at different times. Because people
can share some goods and services, the cost of being equally well-off does not rise in proportion to the number
of the people in the household. Per capita measures of expenditure thus understate the welfare of big households
relative to the living standards of small households.

In this Section we discuss equivalence scales in general and outline some of the main approaches to their
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calculation. But before doing so, it is worth emphasizing that we do not recommend abandoning the use of per
capita expenditure. Twenty years ago, per capita expenditure was itself something of an innovation, and many
studies worked with total household expenditure or income without correction for household size. In the years
since, deflation to a per capita basis has become the standard procedure, and athough its deficiencies are widely
understood, none of the alternatives discussed have been able to command universal assent. As a result, no
calculation of welfare or poverty profile should ever be done without the calculation of per capita expenditure as
at least one of the alternatives. In part, this recommendation reflects the burden of the past; results are almost
always compared with previous analyses for the same country, or with smilar analyses for other countries which
use per capita expenditure. But it is also true that 20 years of experience with per capita expenditure has given
analysts a good working understanding of its strengths and weaknesses, when it is sound (in most cases), and
when it islikely to be mideading (for example, in comparisons of the average living standards of children and the
elderly.)

5.2 Equivalence scales:

To make welfare comparisons across households with different size and demographic composition, we
need some way of adjusting aggregate consumption measures to make them comparable across households. In
this regard, just as a price index is used in order to make comparable consumption levels of households with
different cost-of-living, equivalence scales are a way to make comparable consumption aggregates of households
with different demographic composition. While many different methods have been proposed in the literature to
calculate the exact conversion factors used in each particular set of equivalence scales, the underlying principle
is often the same: the basic idea is that various members of a household have “differing needs’ based on their age,
sex, and other such demographic characteristics, and that these differing needs should be taken into account

when making welfare comparisons across households.

The costs of children relative to adults and the extent of economies of scale are of the first-order of
importance for poverty and welfare calculations. Indeed, the direction of policy can sometimes depend on exactly
how equivalence scales are defined. Larger households typically have lower per capita expenditure levels than
small households but until we know the extent of economies of scale, we do not know which group is better off,
or whether anti-poverty programs should be targeted to one or the other. Rural households are often larger than
urban households, and we are sometimes unable to compare rural with urban poverty without an accurate
estimate of the extent of economies of scale. Another frequent comparison is between children and the elderly,
and both groups have claims for public attention on grounds of poverty. Children tend to live in larger households

than do the elderly, and (obvioudly) live in households with a higher fraction of children. As aresult, comparisons
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of welfare levels between the two groups are often sensitive to what is assumed about both child costs and about
economies of scale, see the calculations in Section 6 below. Issues involving comparison between children and
the elderly have acquired a new salience in work on the transition economies of Eastern Europe which, compared
with developing countries of Africa or Asia, have relatively large elderly populations which receive state support
through pensions and health subsidies. As a result, the two groups are in competition for welfare support, and

an accurate assessment of their relative poverty has become an important issue.

Unfortunately, there are no generally accepted methods for calculating equivalence scales, either for the
relative costs of children, or for economies of scale. There are three main approaches to deriving equivalence
scales: (i) one relying on behaviora analysis to estimate equivalence scales, (i) one using direct questions to obtain
subjective estimates, and (iii) one that simply sets scales in some reasonable, but essentially arbitrary, way. Each
of these is discussed in turn in the sections that follow. Our recommendation, apart from the continuing use of

per capita expenditure, is the arbitrary method, and we offer some suggestions for its practical implementation.
5.3 Behavioral approach:

The behaviora approach has generated a large literature, much of which is reviewed in Deaton (1997).
While there are methods for calculating the costs of children that are relatively soundly based -- though not all
would agree even with this -- there are so far no satisfactory methods for estimating economies of scale. Many
of the standard methods, such asEngel’s procedures for calculating both child costs and economies of scale, are
readily dismissed, see again Deaton (1997) and Deaton and Paxson (1998). One idea that seems correct, and that
can sometimes give a useful if informal notion of the extent of economies of scale, is that shared goods within
the household, or household public goods, are the root cause of economies of scale. In the simplest case, there
are two sorts of goods in the household, private goods, which are consumed by one person and one person only
and where consumption by one person precludes consumption by another, and public goods, where there is an
unlimited amount of sharing, and where consumption by one member of the household places no limitation on
consumption by others. In this case, Dréze and Srinivasan (1997) have shown that, in a household with only
adults, the elasticity of the cost-of-living with respect to household size is the share of private goods in tota
household consumption. If all goods are private, costs rise in proportion to the number of people in the household,
while if all goods are public, costs are unaffected by the number of people. This sort of argument supports the
intuitive notion that, in very poor economies with a high share of the budget devoted to food— which is amost
entirely private—the scope for economies of scaleislikely to be small. In other settings, where housing—which
has a large public component—is important, economies of scale are likely to be larger. Unfortunately, attempts

to extend this sensible approach to a more formal estimation of the extent of economies of scale have not been
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successful, Deaton and Paxson (1998).

5.4 Subjective approach:

The subjective approach to setting equivalence scales has attracted increased attention in recent years.
One widely used technique is the “Leyden” method pioneered by van Praag and his associates, see van Praag and
Warnaar (1997) for a recent review. In the household survey, each household is asked to provide estimates of

the amount of income it would need so that their circumstances could be described as “very bad,” “bad,”

LU LU

“insufficient,” “sufficient,” “good,” and “very good.” Suppose that the answer to the “good” question by
household h is ¢". From the cross-section of resilts, ¢" is regressed on household income and family size (or

numbers of adults and children) in the logarithmic form
Inc"=a + blnp"+ giny" (5.1)

This equation is used to calculate the level of income y" which this household would have to have in order to
name its actual income as “good.” Evidently, thisis given by
~h_ @ b
Iny"'=—=—+ —Inp" (5.2)
1-9 19

If 37“ is interpreted as a measure of needs in that it would be regarded by a household receiving it as
“good,” then the quantity b / (1-g) can be interpreted as the elasticity of needs to household size, and thus (a
negative) measure of economies of scale. van Praag and Warnaar report an estimate of b / (1-g) for the
Netherlands of 0.17, 0.50 for Poland, Greece, and Portugal, 0.33 for the US. Taken literaly, these numbers

indicate very large, not to say incredible, economies of scale.

Even if we accept the general methodology, it is hard to take these estimates serioudly. In particular, if
the costs of children, or more generally the costs of living together, vary from household to household, the
estimation of (5.1) will lead to downward biased estimates of b . To seethis, rewrite (5.1) including the error

term as
Inc'=a + binp"+ glny"+ (" (5.1a)

Theterm y" varies from one household to the next, and represents the idiosyncratic costs of living for
that household, the amount that household needs above the average for a household with its income and size. The
trouble with this regression is that households choose their size n", partly through fertility, but more importantly
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by adults (and some children) moving in and out. People who like living with lots of other people will livein large
households (high nh) and will report that they need relatively little money to live in alarge household (low T ).
As aresult, the error termy" will be negatively correlated with household size n" and estimates of b will be
biased downward, consistently with what van Praag and Warnaar report.

5.5 Arbitrary approach:

Given the current unreiability of either the behaviora or the subjective approach, there is much to be said
for making relatively ad hoc corrections that are likely to do better than deflating by household size. One useful
approach, detailed in National Research Council (1995), is to define the number of adult equivalents by the

formula

AE=(A+a K Y (53)

where A is the number of adults in the household, and K is the number of children. The parameter a is the cost
of achild relative to that of an adult, and lies somewhere between 0 and 1. The other parameter, g, which also
lies between 0 and 1, controls the extent of economies of scale; since the elasticity of adult equivalents with
respect to “effective” size, A+a K isq,(1-q ) isameasure of economies of scale. When both a and g are
unity—the most extreme case with no discount for children or for size—the number of adult equivalentsis ssimply
household size, and deflation by household size is equivalent to deflating to a per capita basis. An aternative
version of (5.3) is frequently used in Europe, whereby the first adult counts as one, and subsequent adults are
discounted, so that the A in (5.3) is replaced by 1 + b (A-1) for some R less than unity. This is realy an
aternative treatment of economies of scale so that, if this scheme is used, the parameter ? would normally be set

to unity.

A case can be made for the proposition that current best practice is to use (5.3) for the number of adult
equivalents, smply setting a and q at sensible values. Most of the literature -- as well as common sense --
suggests that children are relatively more expensive in industrialized countries (school fees, entertainment, clothes,
etc.) and relatively cheap in poorer agricultural economies. Following this, a could be set near to unity for the
US and western Europe, and perhaps as low as 0.3 for the poorest economies, numbers that are consistent with
estimates based on Rothbarth’s procedure for measuring child costs, Deaton and Muellbauer (1986) and Deaton
(1997). If we think of economies of scale as coming from the existence of shared public goods in the household,
then g will be high when most goods are private and low when a substantial fraction of household expenditure
is on shared goods, see Section 5.3 above. Since households in the poorest economies spend as much as three-

quarters of their budget on food, and since food is an essentialy private good, economies of scale must be very
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limited, and g should be set at or close to 1. In richer economies, g would be lower, perhaps in the region of 0.75.

In Section 6 below, we argue that it is important to assess the robustness of poverty comparisons using
stochastic dominance techniques, and we sketch out a simple methodology for doing so. When the results are
not robust, for example when the comparison of poverty rates between children and the elderly is sensitive to the
choice of a and g within the sensible range for that country, there is probably not much aternative to facing
failure squarely. Certainly the behaviora approach is unlikely to provide estimates that would be sufficiently
precise and sufficiently credible to support such fine distinctions. In such situations, it might be better to turn to
other indications of well-being, such as mortality or morbidity. When the analyst is not concerned with situations
in which everything depends on the choice of a and q—for example in comparing the poverty of children and
the elderly—our recommendations are straightforward. At the first round, calculate per capita expenditure for
each household by deflating the expenditure aggregate by household size. As an alternative, and likely more
accurate supplement, use the arbitrary method, with valuesof a and q set according to the level of development.
In poor economies, we recommend setting a low, perhaps 0.25 or 0.33, and setting q high, perhaps 0.9.
Children are not very costly in poor, agricultural economies, and when the budget share of food is high, thereis
not much scope for economies of scale. As we move to richer economies, children are relatively more expensive,
and economies of scale larger. NRC (1995) recommended setting both parameters to 0.75 for the US, and others
have noted that the official US poverty lines are quite well approximated by setting a to be 0.5 and g to be unity.

To some extent, these parameters are substitutes for one another; alow a goes with ahigh g, and vice versa.
For those actually constructing these measures, there is an important technical point that is discussed

in the second paragraph of Section 6.4 below; expenditure measures divided by equivalence scales need to be

normalized prior to use.
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Box 3. Adjustments for Cost-of-Living Differences and Household Composition

I ssue

Recommendation

Cost-of-Living Differences

Nominal consumption aggregate must be adjusted to take into account
differences in cost-of-living in different parts of the country

Often a variety of aternative sources for price data, including (i) unit values
from the survey itself, (ii) prices collected in the price (community)
questionnaire, and (iii) ancillary data, for example, from govt. CPI surveys

Different types of prices indexes:

Paasche Index: A useful approximation in calculating the (log of the) index is
to take a weighted average of (the log of) the ratio of prices faced by the
household relative to a set of reference prices, where the weights of each price
relative are the budget share devoted by the household to the good concerned;

in practice, because prices are rarely if ever available at the household level for
each and every good consumed by the household, prices obtained from the
community questionnaire can be used as a proxy for the prices faced by the
household for some of these goods

Laspeyres Index: As above, the Laspeyres index can be approximated by a
weighted average of (the log of) the relative prices, though in this case the
weights used are the average (in a democratic, not plutocratic, sense) budget
shares devoted to the good concerned in the sub-group of interest. Once
again, price relatives for a subset of good may need to be taken from the
community (or price) questionnaire instead

Use price indexes to adjust nominal
consumption

Use within-survey prices
supplemented by prices from the
price questionnaire, if available

The Paasche index is our preferred
price index to use to adjust for
cost-of-living differences faced by
different households.

Household Composition

Household aggregate needs to be adjusted to take into account differencesin
size and composition amongst households

Different methods of deriving deflators, including the behavioral approach, the
subjective approach, and the arbitrary approach

Choice of parametersa and q

Need to deflate household
aggregate by appropriate measure
of size/composition

Continue using PCE supplemented
with measures based on the
arbitrary approach

Uselow a and high g in poor
countries, and the reverse in richer
countries
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6. METHODSOF SENSITIVITY ANALYSIS
6.1 Introduction:

Although the general procedures for calculating money metric utility are well-defined in theory, in
practice, compromises have to be made, and difficult choices have to be made between imperfect aternatives.
Isit better to add in a poorly measured component of consumption—such as imputed rent, or a component that
is lumpy and transitory—such as health expenditures—and sacrifice accuracy for an attempt at completeness?
Decisions about equivalence scales are almost always controversial, and even if we use the formulas (5.3) or
(5.4), how do we know that the results are robust to the choice of parameters that control child costs and
economies of scale? Even with perfect estimates of money metric utility, poverty analysis is subject to its own
inherent uncertainty associated with the difficulty of choosing a poverty line. Although there is much to be said
for making the best decisions one can, picking a sensible poverty line, and pressing ahead, it is often informative
to examine the sensitivity of key results to aternatives. In recent years, much use has been made of stochastic
dominance analysis to examine the sensitivity of poverty measures to different poverty lines, and this work has
led to a much closer integration between poverty measurement and welfare analysis more generally. Stochastic
dominance techniques can also be useful in examining the sensitivity of poverty analyses to the way in which
money metric utility is constructed, including the construction of equivalence scales. In this Section, we explore

some of these issues.

6.2 Stochastic dominance;

Suppose that we have a money metric utility measure which, for the moment and to reduce notational
clutter, we denote by x Suppose too that we are interested in the headcount ratio (HCR), the proportion of people
whose money metric utility is below the poverty line z If F(.) is the cumulative density function of x in the
population, F(2) isthe fraction below z and thus is the HCR. The sensitivity of the HCR to changesin z can
be assessed simply by plotting the HCR as a function of z i.e. by plotting the cdf F(2) as a function of z
Suppose then that we have two measures of money metric utility, x, and x;, corresponding to two different
decisions about construction. Suppose that these decisions are such that it makes sense to use the same poverty
line for both -- this will be the case if both are unbiased for the true money metric utility, and neither is more
precise than the other. We discuss what happens when this is not the case in the subsections below, though it
is sometimes obvious how to adapt the poverty line in moving from one situation to the other. Then if the two
cdfsare F,(.) and F,(.), thetwo HCRsare F,(2) and F,(2). Plotting both of these functions against zon
a single graph shows which gives the higher HCR, and how the difference in HCRs varies with the choice of the

poverty line z Figure 2 illustrates the lower part of the cumulative distribution
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Figure 2: Cumulative distribution functions of two measures of welfare

functions for two (imaginary) measures of welfare. If the horizontal axis is thought of as the poverty line, each
line tells us the fraction of people in poverty corresponding to that poverty line. Putting the two graphs on the
same figure tells us how robust the head count ratio will be to the choice of measure at different poverty lines.
For any low enough poverty line below z,, the headcount ratio will be higher for measure 2. Between choice
of poverty line between z,, and z,, measure 1 gives the higher poverty count, reversing again above z,,. Given

some idea of the relevant poverty line, such figures tell us how the choice of measure affects the headcount.

This rather mechanical exercise becomes more interesting when we come to construct poverty profiles,

for example for different groups, such as children and the elderly, or households in dif ferent regions. Suppose
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that we have two groups G and H, and that the conditional cdfs of the two measures are now F;( .|G ) and
F,(.]G) for Gwith similar expressions for H. What we are typically concerned about is whether the relative
poverty rates of G and H are sensitive to the choice between the two measures, and to what extent the conclusion
depends on the choice of the poverty line. For poverty line z and measure i, for i equal to 1 or 2, the difference

in poverty rates between the two groupsis

D@=Fi(2G) - F(zIH) (6.1)

Plotting D ( 2 ) against z for a given i, and seeing whether it ever cuts the horizonta axis, tells us
whether the poverty ranking of the two groups is sensitive to the choice of poverty line. Plotting the two D
functions on the same graph tells us whether, at any given poverty line, the ranking is sensitive to the construction
of the utility measure, and whether that sensitivity (or lack of it) depends on the choice of poverty line. A worked

example of this kind of analysisis given in Section 6.3 below.

Senditivity caculations for the head-count ratio involve the comparison of the cdfs of two distributions.
Similar calculations are possible for other poverty measures; for example, the sensitivity of the poverty gap
measure to the poverty line can be examined by plotting the areas under the cdfs, see Deaton (1997) for areview
of the literature and for examples. These higher order stochastic dominance comparisons can be used in the same

way as above to examine the effects of construction on higher-order poverty measures.
6.3 Using subsets of consumption and the effects of measurement error:

It is often clear from the data collection exercise or from the subsequent analysis of the data that some
components of consumers expenditure are much better measured than others. Food is sometimes thought to be
easier to measure than non-food, if only because in households that eat from a common pot, thereis a single well-
informed individual who can act as respondent. Imputations are often quite suspect, for example, those for
imputed rent for owner occupiers in an economy where house tenancy is very rare. As aresult, most analysts
who have had to work through an LSMS survey, writing code to make the imputations, tend to be rather
unwilling to make much use of the subsequent numbers. Whether it is better to use a subset of well-measured
expenditures to assess poverty is an important question that has been raised by Lanjouw and Lanjouw (1996).
As we have aready seen, essentially the same issues arise in deciding whether or not to include an expenditure
item where there are large, occasiona expenditures. Transitory expenditure around a longer run mean is
effectively the same as measurement error. In the rest of this subsection, we sketch out some results that are
useful in thinking about measurement error and transitory expenditure. While we follow the lead of Lanjouw and

Lanjouw, there are some differences in the analysis, both in methods and in results.
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Before going on, it is worth noting that instrumental variable techniques for measurement error that are
standard for making imputations, or for correcting regression analysis, are of more limited use when we are
concerned with measuring poverty or inequality. The essential problem is that poverty and inequality depend on
dispersion, not means, or even conditional means. If we are trying to estimate the mean expenditure of the
population on some item, and some households have missing or implausible values, it is standard practice to
impute an estimate, often from the mean of similar households, or more generaly, from a regression using
instruments, variables that are thought to be correlated with the missing information. But because such
regressions only capture a fraction of the variation in the true variable, the fitted values will be less variable than
the actuals, and imputation will tend to reduce inequality and poverty (if the poverty line is low enough.) Of
course, for transitory expenditures and for measurement error, variance reduction is exactly what we want. But
imputations are likely to eliminate not only the measurement error, but also the genuine variation across

households, something that we need to preserve.

Start by assuming that there is a subset of total expenditure, such as food, expenditure on which is

denoted by e, and that, conditional on total expenditure, x, we have
E(el x)=m(x); V(e|x)=s?. (62)

The regression function m( X ) can be thought of as an Engel curve, or as the true value of x when x
is measured with error, or the long-run value of x when x has a large transitory component. The poverty linein
terms of xis, asbefore, z and the cdf of xis F(.), so that the head count ratio is F( z ). Suppose that, instead
of defining the poor in terms of low X, we define them in terms of low €; to do so, we must select an appropriate
poverty line for e, and one obvious choice is to take the level of e on the Engel curve where total expenditure is

equa to the poverty line, i.e. m( z ). The headcount ratio using e is then given by

Pe=Fe(m(2z)) (6.3)

where F.(.) isthe cdf of e. If we assume that m( X ) is monotone, and therefore invertible, it can be shown

that P, isrelated to the “true” headcount ratio P, by the approximation

s?f(z)eflg mex)0 (6.4)

PP T2 12 &1 (2) )

where f (X) isthe pdf of x. (Thisresult is closely related to those derived in a somewhat different context by
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Ravallion, 1988.)

Note first that when the Engel curve fits perfectly (or there is no measurement error, or no transitory
expenditure), so that S = 0, the two poverty lines coincide, a result that is exact. Otherwise, the two poverty
counts will diverge in away that depends on the slope of the density of x at the poverty line, and on the convexity
or concavity of the Engel curve. When the Engel curve is linear or when we are dealing with transitory
expenditures or measurement error, the second term in brackets is zero, so that “food” poverty will overstate
“true” poverty if f( z) > O, which will occur if the density of x isunimodal and the poverty lineis below the
mode. If this condition holds, the overstatement will be exacerbated if the Engel curve is concave, and moderated

if itis convex.

These results are a useful starting point, but are not directly practical. If we knew both x and its
component €, there would be no need to use the latter. Nevertheless, there are two immediate corollaries that are
more useful. The first isthe case where m( X ) = X, sothat eisjust an error ridden measure of x, so that (6.4)

becomes
Pe»Px+s?2fq z) (6.5)

which gives us a guide about how measurement error inflates (or deflates) the poverty measure. This formula
is particularly useful when we have some idea of the variance of the measurement error which, for example,
could be estimated from two error-ridden but independent measures of x Note aso that (6.5) is the basis for the
(often somewhat mysterious) result that for unimodal distributions, where f(X) is first positive and then
negative, adding measurement error increases the head count ratio if the poverty line is below the mode, so that

f(2) > 0, and decreases it when the poverty line is above the mode, where f(zZ) < 0. Except in the very

poorest areas, we would expect the poverty line to be below the mode.

The approximation formulais aso useful when considering whether or not to include a poorly measured
component in the total. To simplify, suppose that e is the noncontroversial component of the total x, so that
adding in the controversial component would, in principle, take usto the total x. Suppose that the Engel curve for
eislinear, so that the derivative m((X) is constant, equal to 3 say. To avoid confusion, rewrite its variance around
the regression line as s 2, where the subscript e identifies the noncontroversial component. From (6.4), the

poverty count using the comprehensive, but noisy measure is

P.»P,tsi fqz) (6.6)
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where s 2 is the measurement error in the comprehensive (but noisy) total; ¢ is for comprehensive. From (6.4),

the poverty count using the non-controversial component alone is

s; fqz)
b2

Pe» Py + 6.7)

Sinceit is normally the case that the poverty line is below the mode, we can assume that f '(Z) is positive, in

which case the poverty count based on the comprehensive but noisy measure will be closer to the truth if

b<3e (6.8)
Sc

Note that 3 is the share of the marginal rupee devoted to the non-controversial good, and that 1- b is
the share going to the controversial good, so that the case for inclusion of the controversial item is strong if, at
the margin, a large share of total expenditure is devoted to it, while the case is weaker the larger is the ratio of
variance in the comprehensive measure to the noncontroversial measure. This result is perhaps not surprising.
A grong link to total expenditure is a case for inclusion, while making the total noisier is a case against
conclusion. Note finally that (6.8) can be written in terms of the total-expenditure elasticity of the non-

controversial component. e, and the relative measurement errors as:

ze_é (6.9)
%

Since the (weighted) sum of the controversial and noncontroversial elasticities is unity, (6.9) is a

e, <

prescription of including controversial items if their total expenditure elagticities are large, provided they do not
add too much measurement error. Ofcourse, neither s . nor s . can actually be observed in practice, but the
formulas (6.8) and (6.9) tell us what to look for and what to think about when making the decision to trade off

comprehensiveness versus precision.
6.4 Sensitivity analysis with equivalence scales:

Suppose that we are working with the formula (5.3) that links adult equivalents to the number of adults

A and the number of children K according to

EA=(A+ aK ) (6.9)
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and that we do not know a or q, though we may be prepared to commit to a range of values for each. Given
values for the two parameters, we can compute money metric utility values for everyone so that, armed with a
poverty line, we can calculate poverty rates for any groups. In this context, groups that we are particularly likely
to be interested in are children, adults, and the elderly, as well as other groups where households have different
sizes and compositions, such as rural versus urban households. Sensitivity analysis to different valuesof a , q,

and z proceeds in very much the same way as discussed in Section 6.1 above.

However, asin Section 6.2 but in contrast to Section 6.1, we cannot simply change the parameters and
leave the poverty rate unchanged. For example, supposethat a isset at 1, and q isreduced from 1 to 0.5. As
aresult, EA would be reduced for all households except those with only a single person, so that, if the poverty
line were held constant, poverty would be decreased. But this is not what we want changes in the parameters of
the equivalence scale to do. Instead, we want to ater the relative standings of large households relative to small
households, or households with large numbers of children relative to those with none. A straightforward way to
do thisisto select a particular household type as “pivot,” and to choose the equivalence scale in such away that
the money metric utility of people in such households are unaffected by changes in the parameters. Denote the
number of adults and children in the reference or pivot household by ( Ay, Ko ); in practice this should be
chosen as the modal type, for example, a two adult and three child household. We then define money metric
utility, not as x divided by AE, but as

= X (AtaKo)®
(A+aK)?  AtKo

(6.10)

At any given valuesof @ and ¢, x isjust ascaled version of X/ AE; but for the reference household, X

is always equal to per capita expenditure, and is unaffected by changesin a and .

An aternative procedure, not pursued here but equally useful in practice, is to alter the poverty line for
use with equivalent expenditure so as to hold constant the measure of interest, for example the head count ratio.
Thisis most simply done by trid and error. Calculate per equivalent expenditures for each household by dividing
total expenditure by equivalent adults calculated using the chosen values of a and q . For a tria poverty line,
calculate the head count ratio, and continue adjusting until the head count ratio returns to its value using per capita
expenditure. Equivalently, the ratio of the new to the old poverty lines can be used to deflate expenditure per

equivalent, at which point the original poverty line can be used.

Figures 3—5, reproduced from Deaton and Paxson (1997), show what happens to the relative poverty
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of children, non-elderly adults, and the elderly in South Africa using the 1993 South African LSMS. These
calculations are done on an individual basis whereby when money metric utility is assigned to a household, it is
assigned to each person in that household. When we are doing population calculations, such as a mean or a
measure of dispersion, the money metric utility of the household is weighted by the product of the number of

people in the household and the household’ s sampling weight or inflation factor. Figure 3 shows the cdfs for the
three groups, for arange of possible poverty lines, and for nine combinations of valuesfor @ and . Irrespective
of the values chosen, and irrespective of the poverty line, non-elderly adults aways have a lower headcount ratio
than do children or the elderly. The poverty profile of the elderly versus that of children depends on the values
of the parameters. In the top right of the figure, where children are cheap, and economies of scale are large,

children do better than the elderly, who benefit relatively little from either economies of scale or inexpensive
children. At the bottom left of the picture, where there are no discounts for children or for large size, so that
money metric utility is expenditure per capita, the children are more likely to be poor than the elderly at al poverty

lines.

Figures 4 and 5 show plots of the difference between the cdf for the elderly and the cdf for children for
the same range of the poverty line, but with plots for different values of a and ( on the same graph. By
discarding the automatic increase in the cdf with the level of the poverty line, and looking only at differences,
these graphs permit greater focus on the differences of interest, here the elderly versus children. Figure 4 shows
the movement on Figure 3 from top right to bottom left, and shows how children become relatively poorer, and
that, in the middle configuration, with @ = q = 0.75, the relative poverty rates depend on the value of the
poverty line. Figure 5 shows the progress through Figure 3 from top left to bottom right, and shows a more
muddied picture. All three graphs show that the relative poverty rates of the two groups depend on the poverty

line, with children tending to be less poor at higher values.
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What should we conclude from sensitivity analyses like these? Much of the time, the desired result from
a sengitivity analysis is to find that the results are robust, so that clear conclusions can be drawn. This will
sometimes be the case, but rarely for the analysis of equivalence scales, where we know from a large body of
work that some important issues are not robust. Indeed, Deaton and Paxson show similar sensitivities between
the relative poverty rates of children and the elderly, not only for South Africa, but also for Ghana, Pakistan,
Taiwan, and Thailand, but not Ukraine. In the absence of a breakthrough in behavioral and or subjective methods
of measuring equivalence scales, it may ssimply be necessary for policy to be conducted in ignorance of the

relative poverty of some groups.

This section is somewhat more speculative (as well as more technical) than the other sections in these
guidelines. Nevertheless, there are a number of general points and recommendations that should be drawn from

the analysis.

First, to the extent that the welfare measures are to be used for poverty analysis, and in particular the
calculation of headcount ratios, the first order stochastic dominance techniques of Section 6.2 (illustrated for
equivalence scales in this Section) are easy to use and often provide useful insights. That said, these techniques
should not be used to check out the results of every controversial decision in constructing the consumption
aggregates. There are so many points where judgment calls have to be made, and they combine with one another
to produce an impossibly large number of alternatives. Decisions have to be made for better or worse. But there
are often critical decisions, of which that about equivalence scales is one, and the inclusion of a noisy item of
expenditure is often another, where we know in advance that the decision is going to matter for the poverty
analysis, and where it is important to have more information on exactly how it matters. For this, stochastic

dominance analysisis idedlly suited.

Second, we have no recommendation about how to “correct” measurement error, a topic that is more
a question of survey design. The crucial point is aways to be aware of it existence, and to ask, every time a
decision is made, whether or not that decision would be different depending on the extent of measurement error.

We hope that the formulas in Section 6.3, although no panacea, will be helpful in that enterprise.
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APPENDI X
An Introduction to Living Standards M easurement Study (LSMS) Surveys.

The Living Standards Measurement Study (LSMS) was established by the World Bank in 1980 to
improve the availability of high quality household survey data collected by datistical offices in developing
countries. One of the main purposes of surveys is to provide data on a number of different dimensions of
household welfare, to better understand household behavior, and to evaluate the impact of various government
policies and programs on living conditions. To-date, LSMS surveys have been conducted in over 40 countries
throughout the world, and in a number of countries these surveys are now carried out at regular intervals by the
statistical offices as part of their routine data collection activities. For a more comprehensive introduction to the

World Bank’s LSMS surveys, see Grosh and Glewwe (1998).

LSMS surveys typically use a number of different survey instruments to collect data: (i) a household
guestionnaire, (ii) a community questionnaire, (iii) a price questionnaire, as well as (iv) a school or hedth facilities
guestionnaire. The household questionnaire is usually administered to arelatively small sample of about 2,000—
5,000 households, and typically collects data on a wide range of topics, including household demographics,
economic activities, consumption of goods and services, housing conditions, access to services and amenities,
as well as data on the health and educational status of al household members. In each of the localities throughout
the country in which households are interviewed, a community questionnaire is also administered. This
guestionnaire collects information on the quality of infrastructure as well as on access to various services and
amenities in the locality. A price questionnaire is aso typicaly administered in each community, and this
instrument collects data on prevailing prices of awide range of goods and services on sale in the locdity. Finally,
a school and health facilities questionnaire is sometimes also administered in all school and health facilities that
fall within the locality; this questionnaire typically collects information on staffing, the quality of infrastructure

and range of services provided at the facility.
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An Introduction to the Programs:

In the pages that follow, the programs used to construct the consumption aggregates from data collected
in LSMS surveysin Nepa as well as afew other countries is presented. For each of the major set of calculations
discussed in the paper, the relevant section of the stata code used to construct this particular sub-aggregate is
listed, along with copies of the relevant pages of the questionnaire as well as notes to guide the analyst through
the syntax. These programs are included in the paper to provide “templates’ for the user, rather than a set of
programs that can be immediately executed as such to construct the consumption aggregate in a given country.

Each survey is at least alittle different from every other, so that the code that follows would—at a minimum—
have to be modified for each country to take into account differences in structure of the questionnaire as well as
to give due consideration to each country’s unique circumstances and institutions, types of data collected in the

survey, etc.

A1l includes the 6 Stata programs used to construct the consumption aggregate from the Nepal Living
Standards Survey (NLSS) data, the LSM S conducted in Nepd in 1995. A2 provides an example of the Stata code
used to construct the Paasche price index based on the NLSS data set (the programs provided in A1 construct
a Laspeyres price index). A3—A5 present examples of the code used to construct the durable goods
consumption sub-aggregate in Vietnam, Panama, and the Kyrgyz Republic respectively—in each of these
countries, the type of data collected varied in terms of detail. Finally, A6 and A7 include the Stata code used to
construct the housing consumption sub-aggregate in South Africa and Vietham respectively.
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SECTION 5

FOOD EXPENSES AND HOME PRODUCTI ON

FOOD PURCHASES HOVE PRODUCTI ON I N- KI ND
1. 2. 3. 4. 5. 6. 7. 8.
Have you consuned ..[FOOD].. during the How many In a typical How nuch How many In a typical How much What is the
past 12 nont hs? nmonths in nmont h during woul d you nonths in nmont h during woul d your total value
the past 12 | which you normal |y t he past whi ch you ate househol d of the
nont hs did pur chased have to 12 nont hs ..[FOOD].., how | have to .. [FOOD] . .
PUT A CHECK () I N THE APPROPRI ATE BOX you ..[FOOD]. How spend in did you nuch did your spend in consuned
FOR EACH FOOD I TEM | F THE ANSWER TO pur chase much did you total to consune househol d t he nmar ket that you
Q 1 1S YES ASK Q 2-8. .[FOOD]. ? pur chase? buy this . [FOOD] . consune of to buy this received in-
quantity? that you ..[FoOD] . .7 quantity of ki nd over
grew or . [FOOD] . the past 12
produced (i.e. the nont hs
yoursel f? anount (wages for
| F NONE consuned in work, etc.)?
WRI TE ZERO I F NONE a typical
AND =5 VWRI TE ZERO nmont h) ? I F NONE
AND =28 WRI TE ZERO
[ NO T YES] cooE MONTHS QUANTITY | UNIT RUPEES MONTHS QUANTITY | UNIT RUPEES RUPEES

T GRAITS & GEREALS o | (D I
Fine rice 011

Coarse rice 012

Beaten/flattened rice 013

Mai ze 014

Mai ze fl our 015

Weat flour 016

M1 et 017

O her grains/cereals 018

2. PULSES AND 020

LENTI LS:

Bl ack Pul se 021

Masoor 022

Rahar 023

G am 024

Qher pulses 025 I — I —

upt o code 132
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A1l. 1995 Nepal Living Standard Survey (NLSS) Stata Code

PROGRAM 1:

* This program conputes the annual househol d food consunption expenditure in
* three different conponents: purchased, received and hone produced.
* wwhh is a 5-digit code that uniquely identifies each househol d.

IR R R SR EEEEEEEEEEEEEEREEEREREEEREEEEREEEEREEREESEERESEREESE]

* *
* Food consunption expenditure *
* *

IR R R SR EEEEEEEEEEEEEEREEEREREEEREEEEREEEEREEREESEERESEREESE]

use data\sect05, clear
* See Section 5 fromthe questionnaire on the facing page

gen purchase = v0502 * v0504
* v0502 and v0504 are variables with data from question 2 and 4 respectively
* of section 5

drop v0502 v0503a v0503b v0504
gen hproduct = v0505 * v0507
drop v0505 v0506a v0506b v0507
renanme v0508 i nkind

* Taki ng out tobacco

egen tobacco=rsunm(purchase hproduct inkind) if fooditm >=121 & fooditm <=124
repl ace purchase=. if fooditnmr=121 & fooditnk=124

repl ace hproduct=. if fooditnmr=121 & fooditnk=124

replace inkind=. if fooditnmr=121 & fooditnmk=124

col | apse (sum purchase hproduct inkind tobacco, by(wwhh)
egen food= rsumpurchase hproduct inkind)

| abel var wwwhh "Househol d code"

| abel var purchase "Food purchases”

| abel var hproduct "Food home production”
| abel var inkind "Food in-kind receipts"
| abel var food "Food consunption”

| abel var tobacco "Tobacco consunption®
sort wwhh

save consunption\food, replace
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SECTION 7.

EDUCATI ON PART C [

CURRENT ENROLLMENT (ALL PERSONS 5 YEARS AND OLDER) ( CONT.)

Z0~"H>»0O0"TM——HzZmMmoO —

mooOo

9.
How much has your househol d spent during the past 12 nmonths for your schooling?

I'F NOTH NG WAS SPENT, WRI TE ZERO.

I F THE RESPONDENT CAN ONLY G VE A TOTAL AMOUNT OF EXPENSES AND NOT THE BREAKDOWN PER TYPE, WRI TE DK (DON' T

KNOW IN COLUWNS A TO G AND THE TOTAL AMOUNT | N COLUWN H.

A B. C D. E. F.

Adni ssi on, Exam na- Transpor -
Regi stratio tion fees tation fees witing supp
n and and costs stationery
Tuition etc

Text books, Private Boar di ng

tutoring fees

G

O her
fees and
expenses

TOTAL

Rs. Rs. Rs. Rs. Rs. Rs.

Rs.

10.

Did you receive
a schol arship
to help pay for
your

educati ona
expenses?

(>NEXT PERSON)

11.
How rmuch did you

recei ve over the
past 12 nont hs?

RUPEES

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15
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PROGRAM 2:

* This program conput es annual expenditure for education, health and other
* non food consunption.
* wwhh is a 5-digit code that uniquely identifies each househol d.

R I R Rk b R b S O SR I S S R R

* *
* Non Food expenditure *
* *

R R I R R Rk I b R b O O SR I S I

L T EDUCATI ON EXPENSES - ---==--==----- * ok

use data\sect07, clear
* See Section 7, Part C of the questionnaire on the facing page

* The total expenditure on education is taken to be either the sum of the

* reported education expenditure sub-categories (a — g) or the total reported
* in colum h, whichever is greater

egen toteduc= rsum v07c09a v07c09b v07c09c v07c09d v07c09e vO07c09f v07c09g)
repl ace toteduc= v07c09h if (toteduc < v07c09h) & toteduc~=. & v07c09h~=.

* Addi ng in value of scholarship

egen educatn= rsum(toteduc v07cll)

col | apse (sum educatn, by(wwhh)

| abel var educatn "Education expenditure"

sort wwhh

save consunption\educatn.dta, replace
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SECTI ON 6.

NON- FOOD EXPENDI TURES AND | NVENTORY OF DURABLE GOCDS

PART A

| FREQUENT NON- FOOD EXPENDI TURES

1.

Were any of the following itens purchased or

received in-kind over the past 12 nonths?

PUT A CHECK (v) I N THE APPROPRI ATE BOX FOR ALL

What

is the noney

val ue of the anount

purchased or

recei ved

i n-kind by your
househol d during the

1.

Were any of the following itenms purchased or

received in-kind over the past 12 nonths?

PUT A CHECK () I N THE APPROPRI ATE BOX FOR ALL

What is the noney
val ue of the anpunt
purchased or

recei ved in-kind by
your househol d

ITEMS. | F THE ANSWER | S YES, ASK Q 2-3. past: | TEMB. IF THE ANSWER | S YES, ASK Q 2-3. during the past:
AMOUNT | N RUPEES AMOUNT | N RUPEES
2. 3. 2. 3.
YES CD 30 DAYS 12 MONTHS YES CD 30 DAYS 12 MONTHS
21. FUELS: 210 23. OTHER FREQUENT EXPENSES: 230
Wood (bundl ewood, | ogwood etc.) 211 Public transportation (buses, 231
taxis, train tickets etc.)
Ker osene oi | 212 Petrol, diesel, notor oil for 232
personal vehicle only
Coal , charcoal 213 Entertai nment (cinema, radio tax, 233
cassette rentals, etc.)
Cyl i nder gas 214 Newspapers, books, stationery 234
supplies
Mat ches, candles, flint, 215 Pocket noney to children 235
lighters, lanterns, etc.
22. APPAREL AND PERSONAL 220 Educati onal and prof essi onal 236
CARE | TEMS: servi ces
Ready- made cl ot hi ng and appar el 221 Moder n nedi ci nes&hl th. services 237
(fees, hospital charges etc.)
Coth, wool, yarn, and thread for 222 Traditional nedicines and heal th 238
maki ng clothes and sweaters services
Tai l ori ng expenses 223 Wages paid to servants, nalie, 239
chowki dars, etc.
Foot wear (shoes, slippers, 224 Li ght bul bs, shades, batteries, 241
chappal s, etc.) etc.
Toi |l et soap 225 Househol d cl eaning articles 242
(soap, washi ng powder, etc.)
Toot hpaste, tooth powder, 226
t oot hbrush, etc.) TOTAL: (210 + 220 + 230) 250
O her personal care itens 227
(shanpoo, cosnetics, etc.)
Dry cl eaning and washi ng expenses 228 ASK RESPONDENT TO ESTI MATE AVE. MONTHLY & ANNUAL
Personal services (haircuts, 229 260 EXPENDI TURE ON FREQUENTLY PURCHASED NON- FOOD

shavi ng, shoeshine, etc.)
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L T HEALTH EXPENDI TURE - ---=--==----- * ok

use dat a\sect06ab, clear

keep i f nfooditm==237 | nfooditm==238
gen hnont h=12*v0602

recode hnonth .=0

gen hannual =v0603

repl ace hannual =hnonth i f hannual ==.
col | apse (sum heal th= hannual, by(wwhh)
sort wwhh

save consunption\health, replace

FAEE - OTHER NON- FOOD EXPENSES ------------ * ok
use dat a\sect 06ab, clear

* Drop subtotals

drop if int(nfooditm 10) == (nfooditnf 10)

* Drop expenditure on firewood

drop if nfooditnm=211

* Drop education

drop if nfooditnm==236

* Drop health

drop if nfooditm==237 | nfooditnm==238

* Drop taxes, etc.

#del imt ;

drop if nfooditm==312 | nfooditm=313 | nfooditnm=317 | nfooditnm==318
nf oodi t m==319;

#delimt cr

* Drop misc. expenses

drop if nfooditnr=321 & nfooditm=328

* Drop durabl e goods except 411 (crockery, cutlery and kitchen utensils)

* and 413 (pillows, nmattress, blankets,..)

drop if nfooditnmr 400 & (nfooditm=411 & nfooditm=413)

* Drop fuels

drop if nfooditn=211 & nfooditnk=215

gen nfood_m = 12*v0602

recode nfood_m.=0

gen nfoodl= v0603

repl ace nfoodl= nfood_mif nfoodl== 0 | nfoodl==.
col | apse (sum nfoodl, by(wwhh)

| abel var nfoodl "Non-food expenditures"

keep wwhh nf oodl

sort wwhh

save consunption\nfoodl, replace
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SECTION 2. HOUSI NG PART A | TYPE OF DWELLI NG

1. 1s this dwelling unit occupi ed by your household only?

2. How many roons does your househol d occupy?

TOTAL
KI TCHEN

TO LET/ BATHROOM

BEDROOVS

LI'VI NG DI Nl NG ROOVB

BUSI NESS

M XED USE

OTHER

I NTERVI EMER: PLEASE PROVI DE THE FOLLOW NG | NFORMATI ON
ON THE RESPONDENT HOUSEHOLD' S DWELLI NG UNI T

3. 1S THERE A KI TCHEN GARDEN?

4. MAI N CONSTRUCTI ON MATERI AL OF OUTSI DE WALLS:

76

CEMENT BONDED BRI CKS/ STONES. 1
MUD BONDED BRI CKS/ STONES. . . . 2

WOOD/ BRANCHES. . .. ........... 3
CONCRETE. . .................. 4
UNBAKED BRICKS. . ............ 5
OTHER PERVANENT MATERIAL....6
NO QUTSIDE VALLS. ........... 7

5. MAIN FLOORI NG MATERI AL:

EARTH. ................. ... ... 1
WOOD. . ... 2
STONE-BRICK. . ................ 3
CEMENT/TILE. ................. 4
OTHER . ....... ... .. ... 5

6. MAIN MATERI AL ROOF | S MADE CF:

STRAW THATCH................ 1
EARTHMID. . .................. 2
WOOD, PLANKS................. 3
GALVANI ZED TRON. .. ........... 4
CONCRETE, CEMENT............. 5
TILES/SLATE. . ................ 6
OTHER . ....... ... . .. 7

NO W NDOWS/ NO COVERING. . . ... 1
SHUTTERS. . ................... 2
SCREENS/GLASS. . .............. 3
OTHER . ....... ... . .. 4

8. HOWBI G |'S THE HOUSI NG PLOT?
SQ FT.

9. HOWBIG I S THE I NSI DE OF THE DWELLI NG?
SQ FT




1995 Nepal Living Standards Survey (NL SS) Stata Code
PROGRAM 3:

* This program conput es housi ng annual consunption in two different
* conponents: rent and utilities
* whh is a 5-digit code that uniquely identifies each househol d.

EE R S I S R I O I R R R R I R O

* *
* Housi ng consunption *
* *
R R I I S S S R I I I S R O
R RENT EXPENDI TURE --------------- *xE

use data\sect 02, clear

* Renane and prepare variables used to inmpute rents
drop vO02d*

gen housrent = v02b03

repl ace housrent = v02b07 if v02b06==2 | v02b06==3 | v02b06==4
repl ace housrent = v02b09 if v02b06==

gen rstatus=1 if v02b06 ==

replace rstatus=2 if v02b01l ==

replace rstatus=2 if v02b06 > 1

gen r ooms v02a02a - v02a02b

gen Kkitchen (v02a02b >= 1.)

gen dwel si ze v02a09

gen wal l's = (v02a04==1 | v02a04==4)
gen floor = (v02a05==3 | v02a05==4)
gen roof = (v02a06==4 | v02a06==5)
gen wi ndow = (v02a07==2 | v02a07==3)
gen wat er = (v02c02==1)

gen sanitatn = (v02c02==1)

gen garbage = (v02c05==1 | v02c05==2)
gen toilet = (v02c07==1)

gen light = (v02c08==1)

gen tel ephon = (v02cll1l==1)

#del imt ;

keep wwhh www rstatus housrent roons kitchen dwel size walls floor
roof wi ndow water garbage sanitatn toilet |ight tel ephone;

#delimt cr

sort wwhh

mer ge wwhh usi ng dat a\ group

drop _nerge

gen kat hmand = (group==1)
gen ot hurban = (group==2)
gen rwhills = (group==3)
gen rehills = (group==4)
gen rwerai = (group==5)
gen I nrent = | n(housrent)
gen |nrooms = I n(roons)

gen | ndwsi ze I n(dwel si ze)
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SECTION 2. HOUSI NG PART B HOUSI NG EXPENSES |
1. Is this dwelling yours? 7. If someone wanted to rent this dwelling today, how nuch noney
woul d they have to pay each nonth?
YES. ... 1
NO ..ot 2 (=26)
RUPEES
2. If you wanted to buy a dwelling just like this today, how nuch
noney woul d you have to pay? > PART C
RUPEES
I NCLUDE VALUE OF HOUSI NG PLOT
3. If someone wanted to rent this dwelling today, how nuch noney
woul d they have to pay each nonth? 8. From whom are you renting?
RUPEES PRI VATE | NDI VI DUAL. . . .. 1
RELATIVE. .............. 2
EMPLOYER. . ............. 3
4. Did you rent out part of this dwelling unit? OTHER .. ............... 4
YES. ... 1
NO ..o 2 (2PART O
9. What is the rent per nonth? (cash plus value of in-kind
paynent s)
5. How much do you receive as rent per nonth?
RUPEES
RUPEES
> PART C 10. Does the rent include:
ELECTRI CI TY
YES..... 1
6. What is your present occupancy status? NO. ..... 2
WATER
RENTER. . ............... 1 (=28)
PROVI DED FREE OF CHARGE
BY RELATI VES, LANDLORD TELEPHONE
OR EMPLOYER ......... 2
SQUATTING . ............ 3
OTHER .. ... 4
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1995 Nepal Living Standards Survey (NL SS) Stata Code

sort wwhh
save consunption\housing, replace

* Add information on access facilities and durable assets
use data\sect06¢c

col | apse (sum durasset=v06c06, by(wwhh)

sort wwhh

save tenpl, replace

use data\lsect03, clear

keep if fcode == 104 | fcode == 105 | fcode == 106
gen proad (v0302 == 6 & fcode == 104)

gen ot hroadl (v0302 == 6 & fcode == 105)

gen ot hroad2 (v0302 == 6 & fcode == 106)
col | apse (sum proad ot hroadl ot hroad2, by(wwhh)
sort wwhh

save tenp2, replace

use consunpti on\ housi ng, clear

mer ge wwwhh using tenp2

drop _nerge

sort wwhh
mer ge wwhh using tenpl
gen | nasset = | n(durasset)

drop _nerge durasset
save consunption\housing, replace

* Predicting rents for househol ds

#del imt ;

reg I nrent kathmand othurban rwhills rehills rwerai |nroons | ndwsize
| nasset kitchen proad walls floor roof w ndow water garbage toilet
light telephon if Inrent> 0O;

#delimt cr

replace I nroons=In(3) if |nroonms==.
repl ace | ndwsi ze=I n(500) if |ndwsize==
recode | nasset .=0

recode kitchen .=0

recode proad .=0

recode walls .=0

recode floor .=0

recode roof .=0

recode wi ndow . =0

recode water .=0

recode garbage .=0

recode toilet .=0
recode |ight .=0
recode tel ephon

1
o

predi ct renthat
gen hhr ent
repl ace hhrent

exp( Inrent)*12 if Inrent >0
exp(renthat)*12 if hhrent ==
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SECTION 2. HOUSI NG PART C UTI LI TIES AND AMENI Tl ES

1. Where does your drinking water come fron® 5. How does your househol d di spose of its garbage?
Pl PED WATER SUPPLY. .. ... 1 COLLECTED BY GARBAGE TRUCK...... 1
COVERED WELL/ HAND PUMP. .2 (=3) PRI VATE COLLECTOR. .............. 2
OPEN VELL............... 3 (23) DUVPED. .. ... \oiieiieeeein 3 (27)
OTHER WATER SOURCE. . .. .. 4 (=23) BURNED/ BURIED. .. ................ 4 (D7)
DUMPED AND USED FOR FERTILIZER.. 5 (=27)
OTHER. ...t 6

YES. ... 1 6. How much do you pay for garbage di sposal over the last 12
NO ... 2 nmont hs?

I'F NOTH NG, WRI TE ZERO

RUPEES

3. How much did you pay for water over the last 12 nonths?

( EXCLUDE WATER USED FOR | RRI GATI ON)
7. What type of toilet is used by your househol d?

I'F NOTH NG, WRI TE ZERO
HOUSEHOLD FLUSH ( CONNECTED

RUPEES TO MUNICI PAL SEVER) .. ......... 1
HOUSEHOLD FLUSH ( CONNECTED

TO SEPTIC TANK) . .............. 2

HOUSEHOLD NON- FLUSH. . ......... 3

COMMUNAL LATRINE. ............. 4

4. Are you connected to a sanitary systemfor |iquid wastes? NOTOLET..........coviii.. 5
YES, UNDERGROUND DRAINS. ....... 1
YES, OPEN DRAINS. .............. 2
YES, SOAK PIT.............o .. 3
NO .. 4
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keep wwwhh hhrent
sort wwhh
save consunption\hhrent, replace

erase tenpl.dta
erase tenp2.dta

L CONSUMPTI ON OF UTILITIES =--------

use data\sect06ab, clear

keep i f nfooditnp=211 & nfooditnk=215
gen fuel _nm= 12*v0602

recode fuel _m.=0

gen fuel = v0603

replace fuel=fuel_mif fuel==0 | fuel==.
col | apse (sum fuel, by(wwwhh)

| abel var fuel "Fuel expenditures”
keep wwwhh fue

sort wwhh

save consunption\fuel, replace

use datalsect02, clear

keep wwhh v02c06 v02c10 v02c12
rename v02c06 garbage

rename v02c1l0 electric

rename v02cl2 tel ephon

sort wwhh

mer ge wwhh usi ng consunption\fue
drop if _nerge==2

drop _nerge

egen utility= rsum(fuel garbage electric tel ephon)
keep wwhh utility

sort wwhh

save consunption\utility, replace
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SECTION 6. NON- FOOD EXPENDI TURES AND | NVENTORY OF DURABLE GOODS PART C I NVENTORY OF DURABLE GOODS
1. 2. 3. 4. 5. 6.
Does your household own any of the How many How many years ago Did vyou purchase it, How rmuch was it if you wanted to sell
followi ng itens? LI TEM .. did you acquire receive it as a gift or worth when you this ..[ITEM..
does your L IITEM .. ? payment for services, or acquired it? today, how nuch noney

PUT A CHECK (v) I N THE APPROPRI ATE BOX FOR

ALL | TEMB.
2-6

IF THE ANSVER | S YES, ASK Q

househol d own?

I F MORE THAN ONE
| TEM OMNED, ASK
ABQUT MOST RECENTLY
ACQUI RED | TEM

receive it as dowy or
i nheritance?

PURCHASE ............. 1
G FT/ PAYMENT . ........ 2
DOARY/ | NHERI TANCE ... .3

woul d you receive for
it?

I F MORE THAN ONE | TEM

OMNED, ASK ABOUT
TOTAL VALUE CF ALL

| TEMS

| TEM YES | COD No: YEARS RUPEES RUPEES
E
Radi o / cassette player 501
Caner a/ cancor der 502
Bi cycl e 503
Mot orcycle / scooter 504
Mot or car etc. 505
Refrigerator or freezer 506
Washi ng machi ne 507
Fans 508
Heat er s 509
Tel evision / VCR 510
Pressure |anps / petronax 511
Tel ephone sets / cordl ess 512
Sewi ng nachi ne 513
Furni ture and rugs 514
Kitchen utensils 515
Jewelry (incl. watches) 516
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1995 Nepal Living Standards Survey (NL SS) Stata Code
PROGRAM 4:

* This program conputes a consunption val ue for durables

EE R I R I I I R I R R R R O R O

* *
* Dur abl es consunpti on *
* *

EE R I R R I R I R I R R R O R O

use dat a\ sect 06¢c

gen nunber =v06c02
gen age=v06c03
gen ol dval =v06¢c05
gen curval =v06c06

* update old val ue

gen presval =ol dval *nunber if age==0

repl ace presval =ol dval *1. 08*nunber if age==
repl ace presval =ol dval *1. 17*nunber if age==
repl ace presval =ol dval *1. 27*nunber if age==
repl ace presval =ol dval *1. 39*nunber if age==
repl ace presval =ol dval *1. 68*nunber if age==
repl ace presval =ol dval *1. 84*nunber if age==
repl ace presval =ol dval *2. 05*nunber if age==
repl ace presval =ol dval *2. 18*nunber if age==
repl ace presval =ol dval *2. 42*nunber if age== 9
repl ace presval =ol dval *2. 75*nunber if age==10
repl ace presval =ol dval *3. 31*nunber if age>=11

O~NO O WNPR

gen deprate=1-(curval/presval)”(1/age)
sum deprate, d

sort durbcode

egen neddepr =nedi an(deprate), by(durbcode)
tab durbcode, sunm(meddepr)

gen durabl es= (nmeddepr +0. 01) *curval / (1- meddepr)
sort wwwhh durbcode

col | apse (sum durables, by(wwhh)

keep wwhh dur abl es

| abel var durabl es "Durabl es consunption”
sort wwhh

save consunption\durables, replace
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1995 Nepal Living Standards Survey (NL SS) Stata Code
PROGRAM 5:

* This file aggregates all the consunption expenses: food, non-food, housing
* durabl es and cal cul ates total nominal consunption per household and per
* capita

%% FOOD

use data\hhlist, clear

keep wwhh hhsi ze wei ght group urbrura
sort wwhh

mer ge wwhh usi ng consunpti on\food
drop _nerge

recode food .=0

sort wwhh

save consunption\aggcons, replace

%% NON FOOD

mer ge wwwhh usi ng consunpti on\ educatn
drop _nerge

recode educatn .=0

sort wwhh

mer ge wwwhh usi ng consunption\health
drop _nerge

recode health .=0

sort wwhh

mer ge wwhh usi ng consunpti on\ nfoodl
drop _nerge

recode nfoodl .=0

sort wwhh

save, replace

*** HOUSI NG

mer ge wwwhh usi ng consunpti on\ hhrent
drop _nerge
recode hhrent
sort wwhh

1
o

mer ge wwwhh usi ng consunption\utility
drop _nerge

recode utility .=0

sort wwhh

save, replace

*** DURABLES

mer ge wwhh usi ng consunpti on\ dur abl es



drop _nerge

recode durables .=0
sort wwhh

save, replace

*** PUT ALL THE EXPENSES TOGETHER

gen totcons= food+ nfoodl+ tobacco+ educatn+ durabl es+ hhrent+ utility
| abel var totcons "Total household consunption”

gen pcapcons = totcons/ hhsize

| abel var pcapcons "Per-capita annual consunption”

sort wwwhh

save, replace

* generating main shares

gen foodp=purchase

recode foodp .=0

egen foodh=rsumhproduct i nki nd)

recode foodh .=0

gen nf ood=t obacco+educat n+heal t h+nf cod1l

gen housecon=hhrent+utility

gen foodpsh=foodp/totcons

gen foodhsh=foodh/totcons

gen foodsh=food/totcons

gen educat sh=educat n/totcons

gen ot hnf osh=(nf oodl+t obacco)/totcons

gen nf oodsh=nf ood/t ot cons

gen housesh=housecon/t ot cons

gen rentsh= hhrent/totcons

gen utilsh= utility/totcons

gen durabsh=dur abl es/totcons

gen wei ght 1=t ot cons*wei ght

#del imt ;

col | apse (nmean) foodpsh foodhsh foodsh educatsh ot hnfosh nfoodsh
housesh rentsh utilsh durabsh [wei ght=wei ght 1];

#delimt cr

save consunption\totshare, replace
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1995 Nepal Living Standards Survey (NL SS) Stata Code
PROGRAM 6:

* This program generates a | aspeyres regiona
* food prices and housing prices

price index using information on

EE R S I S R I O I R R R R I R O

* *
* LASPEYRES PRI CE | NDEX *
* *

EE R S I S R I O I R R R R I R O

FOOD PRI CE | NDEX

* preparing weights
use data\hhlist, clear

keep wwwhh wei ght

gen sunctode=1

col | apse (sum swei ght =wei ght,
sort suncode

save consunpti on\swei ght,

by(suntode)
repl ace
* generating prices per standard units

use data\sect05, clear

sort wwhh

mer ge wwhh usi ng dat a\ group
drop _nerge

* Elimnating itens for which we do not have information on quantities

drop if fooditm=018. | fooditnm=025. | fooditm==026. | fooditm=036.
drop if fooditm=044. | fooditnm=055. | fooditm==056. | fooditm=067.
drop if fooditm=068. | fooditnm=075. | fooditm==082. | fooditm=083.
drop if fooditm=084. | fooditnm=085. | fooditm==086. | fooditm=094.
drop if fooditm=103. | fooditnm=104. | fooditm==111. | fooditm=112.
drop if fooditme=113. | fooditnm=114. | fooditm==124. | fooditm=131.
drop if fooditm=132. | fooditnm=102. | fooditm==033.

drop if fooditme=121. | fooditnm=122. | fooditm==123.

* Converting all purchased quantities into grams

gen granyrp = v0503a* v0502*1000 if vO0503b==

repl ace granyrp = v0503a* v0502 if v0503b==2

replace granyrp = v0503a* v0502*37500 if v0503b==3

replace granyrp = v0503a* v0502*1000 if v0503b==4

replace granyrp = v0503a* v0502*72000 if v0503b==5

replace granyrp = v0503a* v0502*3600 if v0503b==6

repl ace granyrp = v0503a* v0502*1000/2.2 if v0503b==7

replace granyrp = v0503a* v0502*3600 if v0503b==8

* Converting eggs into grans (purchased)

repl ace granyrp = v0503a* v0502*60 if v0503b== 9. & fooditm ==31
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repl ace granyrp = v0503a* v0502*60*12
* Converting bananas into grams

repl ace granyrp = v0503a* v0502*127
repl ace granyrp = v0503a* v0502*127*12
* Converting pineapples into grans

repl ace granyrp = v0503a* v0502*500
repl ace granyrp = v0503a* v0502*500*12
* Converting papayas into grams

repl ace granyrp v0503a* v0502*500
repl ace granyrp v0503a* v0502*500*12

drop if gramyrp==0 | granyrp==.

if
if
if
if
if
if

* Converting home-produced food quantities

v0506a* v0505*1000
v0506a* v0505

v0506a* v0505*37500
v0506a* v0505*1000
v0506a* v0505*72000
v0506a* v0505*3600

gen granyrh
repl ace granyrh
repl ace granyrh
repl ace granyrh
repl ace granyrh
repl ace granyrh
repl ace granyrh
repl ace granyrh

v0506a* v0505*3600

v0506a* v0505*1000/ 2. 2

if
if
if
if
if
if
if
if

* Converting eggs into grans (home-produced)

repl ace granyrh = v0506a* v0505*60
repl ace granyrh = v0506a* v0505*60*12
* Converting bananas into grams

repl ace granyrh = v0506a* v0505*127
repl ace granyrh = v0506a* v0505*127*12
* Converting pineapples into grans

repl ace granyrh = v0506a* v0505*500
repl ace granyrh = v0506a* v0505*500*12
* Converting papayas into grams

repl ace granyrh v0506a* v0505*500
repl ace granyrh v0506a* v0505*500*12

egen gramy=rsunm(gramyrp gramyrh)
drop if gramy==0 | grany==.

* Cal cul ating an average price per gram
gen val ue = v0502*v0504
gen price = val ue/granyrp

* Setting extrenme values in price to m ssing

if
if
if
if
if
if
if
if

v0503b==10.
v0503b==
v0503b==10.
v0503b==
v0503b==10.
v0503b==
v0503b==10.
nto grams
v0506b==1
v0506b==2
v0506b==3
v0506b==4
v0506b==5
v0506b==6
v0506b==7
v0506b==8
v0506b==
v0506b==10
v0506b==
v0506b==10
v0506b==
v0506b==10
v0506b==
v0506b==10

egen avgprice = nean(price), by(fooditm group)
price < 0.1*avgprice)

replace price=. if (price > 10*avgprice
| abel var price "price per standard unit"

keep wwhh fooditm gramy price group
sort wwhh

mer ge wwhh usi ng data\ hhli st

keep i f _nmerge==3

drop _nerge

gen pricew=price*wei ght

sort wwwhh fooditm

save consunption\fdprices, replace
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* generating the average quantities to use as weights for the price index

gen gO=granmy*wei ght/ hhsi ze

col | apse (sum @O, by(fooditm

gen sunctode=1

sort sunctode

mer ge suncode usi ng consunpti on\ swei ght
drop _nerge

repl ace q0=q0/ swei ght

| abel var O "average quantities”

sort fooditm

save consunption\ g0, replace

use consunption\fdprices, clear

drop if pricew==. | pricew==0

sort wwwhh fooditm

col | apse (sum regprice=pricew swei ght=wei ght, by(fooditm group)
repl ace regprice= regpricel/ swei ght

* there may be sone items in a particular region for which we have not
* prices. W need to exclude them

gen one=1

egen chk=sum(one), by(fooditm

drop if chk<=5

drop one

save consunption\fdprices, replace

sort fooditm

nmer ge fooditm using consunption\q0

keep i f _nmerge==3

drop _nerge

gen regexp=regprice*q0

| abel var regexp "regional expenditure for the sane food basket"
save consunption\fdprices, replace

* Create food item shares

egen totfood=sumregexp), by (group)
gen share=regexp/totfood

col | apse (nmean) share, by(fooditm
save consunption\fshares, replace

use consunption\fdprices

col | apse (sum regexp, by(group)

egen avg=sun(regexp)/ 6

gen findex=regexp/avg

gen one=1

gen regi on=sun{one)

drop one

| abel define KathmOt hur Rwhil Rehil RwterReter 1 Kathm 2 OQthur 3 Rwhil 4 Rehil 5
Rwter 6 Reter

| abel val ues regi on Kat hm hur Rwhi | Rehi | Rt er Ret er
keep region findex

sort region

list findex
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save consunption\findex, replace
R HOUSI NG PRI CE | NDEX --------------- *xx
* Regi onal housing price index using the hedonic regression as the basis

use consunpti on\ housi ng, clear
sort wwhh

mer ge wwhh usi ng data\ hhli st
drop _nerge

* generating output that would hel p calcul ate the housing price index

#del imt ;

reg I nrent kathmand ot hurban rwhills rehills rwerai |nroons | ndwsize
| nasset kitchen proad walls floor roof w ndow water garbage toil et
light telephon if Inrent> O;

#delimt cr

replace I nroons=In(3) if |nrooms==.
repl ace | ndwsi ze=I n(500) if | ndwsize==
recode | nasset .=0

recode kitchen .=0

recode proad .=0

recode walls .=0

recode floor .=0

recode roof .=0

recode wi ndow . =0

recode water .=0

recode garbage .=0

recode toilet .=0

recode |ight .=0

recode tel ephon .=0

#del imt ;

col | apse (nmean) | nrent kathmand othurban rwhills rehills rwterai (nedian)
I nroons | ndwsi ze | nasset kitchen proad walls floor roof w ndow water
garbage toilet light tel ephon [weight=weight];

sumn

gen av_rent= _b[_cons] +kat hmand* _b[ kat hmand] +ot hur ban* _b[ ot hur ban] +
rwhills* b[rwhills]+rehills* _b[rehills]+rwerai* _b[rwerai]+
| nroons*_b[ | nroons] +l ndwsi ze* _b[ | ndwsi ze] +l nasset*_b[ | nasset] +
kit chen* _b[ ki t chen] +pr oad*_b[ proad] +wal | s*_b[wal | s] +fl oor*_b[fl oor] +
roof *_b[ roof ] +wi ndow* _b[ wi ndow] +wat er * _b[ wat er ] +gar bage* _b[ gar bage] +
toilet* b[toilet]+light* _b[light]+telephon*_b[tel ephon];

gen reter_r=av_rent-kat hmand*_b[ kat hmand] - ot hur ban* _b[ ot hur ban] -
rwhills* b[rwhills]-rehills* _b[rehills]-rwerai* _b[rwerai];

#delimt cr

gen kathm r=reter_r+_Db[ kat hmand]

gen ot hur _r=reter _r+_b[ ot hurban]

gen rwhil _r=reter_r+_b[rwhills]

gen rehil _r=reter_r+_b[rehills]

gen rwter_r=reter_r+_b[rwterai]

repl ace av_rent=exp(av_rent)

89



replace reter_r=exp(reter_r)
repl ace kathm r=exp(kathmr)
repl ace ot hur_r=exp(othur_r)
replace rwhil _r=exp(rwhil _r)
replace rehil _r=exp(rehil _r)
replace rwter_r=exp(rwer_r)

keep av_rent reter_r kathmr othur_r rwhil _r rehil _r rwer_r
expand 6

gen one=1

gen regi on=sun{one)

drop one

| abel define KathmOt hur Rwhil Rehil RwterReter 1 Kathm 2 OQthur 3 Rwhil 4 Rehil 5
Rwter 6 Reter

| abel val ues regi on Kat hm hur Rwhi | Rehi | Rt er Ret er

gen hindex=kathmr/av_rent in 1

repl ace hi ndex=othur_r/av_rent in 2

repl ace hindex=rwhil _r/av_rent in 3

repl ace hindex=rehil _r/av_rent in 4

repl ace hindex=rwer_r/av_rent in 5

repl ace hindex=reter_r/av_rent in 6

keep regi on hi ndex

sort region

save consunpti on\ hi ndex, replace

KRRl TOTAL PRI CE | NDEX ---=---==--==-- * ok

use consunption\totshare

expand 6

gen one=1

gen regi on=sun{one)

drop one

| abel define KathmOt hur Rwhil Rehil RwterReter 1 Kathm 2 OQthur 3 Rwhil 4 Rehil 5
Rwter 6 Reter

| abel val ues regi on Kat hmt hur Rwhi | Rehi | Rt er Ret er

sort region

mer ge region using consunption\hi ndex

drop _nerge

sort region

mer ge region using consunption\findex

drop _nerge

* we have information on prices on sone conponents only of the tota
* expenditure. the food price index is therefore used as a proxy for all but
* rent prices

gen pi ndex=rent sh*hi ndex+(1-rentsh)*findex

list findex hindex pindex

keep regi on pindex

sort region

save consunpti on\ pi ndex, repl ace

R PRI CE- ADJUSTED CONSUMPTION ------------- *xx
use consunpti on\aggcons

gen regi on=gr oup
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| abel define KathnmO hur Rwhil Rehil RwterReter 1 Kathm 2 O hur

Rwer 6 Reter

| abel val ues regi on Kat hmt hur Rwhi | Rehi | Rt er Ret er
sort region

mer ge regi on using consunption\ pi ndex

drop _nerge

gen rtotcons=t ot cons/ pi ndex

| abel var rtotcons "real household consunption”
gen rpccons=pcapcons/ pi ndex

| abel var rpccons "real per capita consunption”
sort wwwhh

save consunption\raggcons, replace

3 Rwhi

4 Rehi

5
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A2. Paasche Price Index: Stata Code for Nepal

* This program generates a paasche price index using data on food prices

LR R RS EEREEEEEEEEEREEEEREEEREEEERESEEREEEREEREEEEREESEEEESE]

* *
* PAASCHE PRI CE | NDEX *
* *

LR R RS EEREEEEEEEEEREEEEREEEREEEERESEEREEEREEREEEEREESEEEESE]

* 1. Calculating the budget shares for each itemin file0Ol

use data\ Sect 05.dta, clear

* Total consunption by household of each item
drop if fooditnm=120 & fooditnm=130

drop if fooditnm=130

gen purch = v0502* v0504

gen hcons = v0505* v0507

egen tcons = rsum purch hcons v0508)

drop purch hcons

| abel var tcons "Total consunption of itent
egen totcons = sum(tcons), by(wwhh)

| abel var totcons "Total household consunption”
gen wi = tcons / totcons

| abel var wi "Budget share of itent

keep wwwhh www foodit m wi

sort wwwhh fooditm

save file0l, replace

* 2. Calculating cluster-level nmedian prices in file02

use data\ Sect 05.dta, clear

* |ldentifying which code is reported nmost frequently for each food item
keep if v0502 > 0 & v0502~=. & v0503a>0 & v0503a~=. & vO0503b>0 &
v0503b<=10 & v0504>0 & v0504~=.

drop if fooditm= 10 | fooditm= 18 | fooditm= 20 | fooditnF= 25
drop if fooditme= 26 | fooditm== 30 | fooditme= 36 | fooditn= 40
drop if fooditm= 44 | fooditm= 50 | fooditm== 55 | fooditn= 56
drop if fooditm= 60 | fooditm== 67 | fooditme= 68 | fooditnm= 70
drop if fooditme= 75 | fooditm== 80 | (fooditnmr=82 & fooditnk=90)
drop if fooditm= 94 | fooditm=100 | fooditm=103 | fooditn=104
drop if (fooditnr=110 & fooditm=120) | fooditn,r=124

col | apse (count) ncases=wwhh, by( fooditm v0503b)

egen maxfreq = max( ncases), by(fooditm

keep if ncases== maxfreq

keep fooditm vO0503b

sort fooditm

ren v0503b code

save templ, replace

use data\ Sect 05.dta", clear
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sort fooditm

nmerge fooditm using tenmpl
keep i f _nmerge==3

drop _nerge

erase tenpl.dta

keep i f v0503b== code

drop if fooditme= 10 | fooditme= 18 | fooditm== 20 | fooditnm== 25
drop if fooditme= 26 | fooditme= 30 | fooditm== 36 | fooditnm== 40
drop if fooditme= 44 | fooditm== 50 | fooditm== 55 | fooditnm== 56
drop if fooditme= 60 | fooditme= 67 | fooditm== 68 | fooditm== 70
drop if fooditme= 75 | fooditm== 80 | (fooditnr=82 & fooditnk=90)
drop if fooditme= 94 | fooditm==100 | fooditm==103 | fooditnm==104
drop if (fooditnm=110 & fooditnk=120) | fooditnm=124

sort www

Mer ge WWw usi ng group

drop _nerge

gen ph = v0504/ v0503a

egen pc = nedi an(ph), by(ww fooditm

egen pg = nedi an(ph), by(group fooditm

egen p0 = nedi an(ph), by(fooditm

keep wwwhh www fooditm ph pc pg pO

col | apse (nmean) pc pg pO, by(ww fooditm
sort www fooditm

| abel var pc "Cluster Price"
| abel var pg "Group Price"

| abel var pO "Overall Price"
replace pc = pg if pc==.
replace pc = p0 if pc==.
drop if pc==. | pc==0

save file02, replace

* 3. Food itemprice nissing: l eve

* (Food Group) in file03

Repl ace with next of aggregation

* [temwithin food group reported nost frequently

use data\ Sect 05.dta, clear

keep if v0502 > 0 & v0502~=. & v0503a>0 & v0503a~=.
v0503b<=10 & v0504>0 & v0504~=.

gen foodgrp = int(fooditm 10)
col | apse (count) ncases=wwwhh,
egen maxfreq = max( ncases),
keep if ncases== maxfreq
keep foodgrp fooditm

sort foodgrp

ren fooditm code

save tenmpl, replace

& v0503b>0 &

by(foodgrp fooditm
by(f oodgrp)

use data\ Sect 05.dta", clear
keep wwwhh www f oodi t m

gen foodgrp = int(fooditm 10)
sort www fooditm

mer ge ww fooditmusing file02
drop _nerge
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| abel var foodgrp "Food G oup"
sort foodgrp

nmer ge foodgrp using tenpl
drop _nerge

erase tenpl.dta

sort www

Mer ge WWw usi ng group

drop _nerge

gen pcgrp = pc if fooditm=code

gen pggrp = pg if fooditm=code

gen pOgrp = p0 if fooditm=code

egen pc2 = nean(pcgrp), by(ww foodgrp)
egen pg2 = nean(pggrp), by(group foodgrp)
egen p02 = nmean(p0grp), by(foodgrp)
replace pc = pc2 if pc==.

replace pc = pg2 if pc==.

replace pg = pg2 if pg==.

replace p0 = p02 if p0==.

keep wwhh ww f ooditm f oodgrp pc pg pO group
sort wwwhh fooditm
save fil e03, replace

* 4, Calculating the index itself
use file01

mer ge wwhh fooditmusing fil e03
drop _nerge

sort wwwhh fooditm

gen pratio = pc/p0

| abel var pratio "Cluster Price / Overall Price
gen Inprice = |log(pratio)

| abel var I nprice "Log pratio"

gen | npindex = wi *| nprice
col | apse (sum | npindex, by(wwhh)

gen pindex = exp(l npi ndex)
drop | npi ndex
| abel var pindex "Househol d Paasche | ndex"

save pindex, replace
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A3. Durabales Consumption Subcomponent: Stata Code for Viet Nam

LR R R R R R SRR E RS R R R RS RS EREREEREREEEREEEREEEREEEREREEEREESEERESE]

* *
* OBJECTI VE: This programinmputes a consunption *
* val ue from data on consuner durables (section 12c) *
* *

LR R R R R R SRR E RS R R R RS RS EREREEREREEEREEEREEEREEEREREEEREESEERESE]

version 4.0
cl ear
set nmaxobs 130000

use data\sectl12c

* CORRECTI ONS

oo consuner durable corrections

repl ace goodacy=82 if hi d==25320 & goodcd==202

repl ace goodcv=. if hid==27902 & goodcd==202 & |ine==2
repl ace goodacy=78 if hi d==20015 & goodcd==203

repl ace goodcv=1450 if hi d==19616 & goodcd==203

repl ace goodcv=1100 i f hi d==20809 & goodcd==205

repl ace goodcv=800 if hid==24712 & goodcd==218 & |ine==10
repl ace goodbuy=110 if hi d==20813 & goodcd==207

repl ace goodbuy=1000 if hi d==14817 & goodcd==224

*

save resul ts\nfdcdurb, replace
cl ear

*---Depreciation rates cal cul ations
* Age of each item cal cul ated, taking into account the survey date

* Work out the date of the survey
set maxobs 5000

use dat a\ sect 00a

keep hid datel

gen svyyear=nod(datel, 100)

gen svynont h=nod(i nt (datel/ 100), 100)
tab svynmonth svyyear, m

drop datel

sort hid

save results\svydate, replace

cl ear

set maxobs 32000
use resul ts\nfdcdurb
sort hid

merge hid using results\svydate
tab _merge
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drop if _nmerge<3

*---these cds are producer durables
drop if hid==8716 & goodcd==219
drop if hid==8714 & goodcd==219
drop if hid==13011 & goodcd==216
drop if hid==25501 & goodcd==216

*----cal cul ati ons based on acquisitions since 1985-- they only consider

* durabl es acquired after 1986 because earlier inflation indices to update
* the purchase price do not exist.

keep i f goodacy>85 & goodacy<94

drop if goodbuy==0 | goodbuy==.

*----generating an inflator variable to make all past values real : 1993=100

gen inflator=52423.1/321.1 if goodacy==86

repl ace inflator=52423.1/1514.4 if goodacy==87
repl ace inflator=52423.1/7181.7 if goodacy==88
repl ace inflator=52423.1/14059.7 if goodacy==89
repl ace inflator=52423.1/19177.9 if goodacy==90
repl ace inflator=52423.1/35038.2 if goodacy==91
repl ace inflator=52423.1/48240.7 if goodacy==92
repl ace inflator=52423.1/52423.1 if goodacy==93

gen real purp=goodbuy*i nfl at or

*---determning duration for which household has had cd

* "hadformm' is the age of the durable expressed in nonths
repl ace goodacmesvynon if goodacne=.

gen hadf orm=(svyyear-goodacy)*12 + (svynon-goodacm

sum hadf ormm, d

| hid goodacy goodacm svyyear svynon if hadform<0

repl ace hadf orrm=0 if hadf or m<0

gen depnrate=1-((goodcv/real purp)”~(1/ (hadf ormm/12)))
sum depnrate, d

tab goodcd, sun{depnrate)

sort goodcd

keep hid goodcd depnrate real purp goodcv hadf orm
save results\depnrate, replace

oo cal cul ate a nmedi an depreciation rate for each cd

* in order to mininmze the influence of errors they prefer to take the
* medi an val ue instead of the average

col | apse depnrate, by(goodcd) nedi an(neddeprt)

sum nmeddeprt, d

sort goodcd

save results\nmeddepn, replace

I cal cul ati on of use val ue of consumer durable
use resul ts\nfdcdurb

sort goodcd

mer ge goodcd usi ng results\nmeddepn
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drop _nerge

*---these cds are producer durables
drop if hid==8716 & goodcd==219
drop if hid==8714 & goodcd==219
drop if hid==13011 & goodcd==216
drop if hid==25501 & goodcd==216

oo assunes real interest rate of 5 %

* Originally there was a mstake in the fornula, that has been corrected:
* goodcv*(1+neddeprt) * (0. 0O5+nmeddeprt) is:

gen xnfdl2megoodcv* (0. 05+meddeprt)/ (1- neddeprt)

sum xnfdi2md

renanme goodcd expcode
keep hid expcode xnfdl2m

col l apse xnfdl2m by(hid) sun{(totnfdx2)

sum t ot nf dx2, d

| abel variable totnfdx2 "Consuner durable - use val ue"
sort hid

save results\totnfdx2, replace
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A4. Durables Consumption Subcomponent: SPSS Code for Panama

** This program cal cul ates a flow of services from consuner durables **.

** Open the file with the information on consunmer durables **.
get file 'c:\nmecovi\data\equipo.sav'.

** select the households with have conplete information.
sele if (estado=0).
execute.

** Run a frequency of the variables used to see the range of val ues.
** check if they have m ssing or extrene val ues.
freq f1 f2 f3 f4.

f1 do or do not have the durable good?.
f2 how many?.

f3 age of the durable good?.

f4 purchase price of the durabl e good?.

* Xk F

** |f age or value is mssing, replace with nmean value for area and type
of good.
sort cases by area equi po.

** generate a file with average age and val ue by geographic area.
aggregate outfile 'c:\necovi\sal man\ aggr. sav'

/ break area equi po

/edad. m = nmean(f3)/v.dura. m = mean(f4)
execut e.

match file/file*/
table 'c:\mecovi\sal man\aggr. sav'/
by area equi po.

execut e.

freq f1 f2 f3 f4.
sort cases by equipo f3.

** generate a file with average val ues for each good by age.
aggregate outfile 'c:\necovi\sal man\aggr. sav'/

break equi po f3/

v.du.a. m= MEAN(f4).
execut e.

match files/file*/
table 'c:\mecovi\sal man\aggr. sav'/
by equi po f3.

execute.

** recode m ssing values with —1.
recode f4 (mss=-1).

98



execut e.

if (f4= - 1&v.duuam>0) f4 =v.du.a.m.

execut e.

** still have 50 cases with missing values — for these, use the average
val ues by geographi c region.

if (f4 = - 1 &v.duraam>0) f4 = v.dura.m.

execut e.

freq f4.

recode f4

(0 thru 50=1) (50.00000001 thru 100=2) (100.000001 thru 500=3)
(500. 000001 thru H ghest=4) into grupo.va .

execut e.

vari abl e | abel grupo.va ' G ouped val ue of durabl e good'

sort cases by equipo (A) grupo.va (A

** generate a file with average val ues.
aggregate outfile 'c:\necovi\sal man\aggr.sav'/
break equi po grupo.va/
edad. g ' Age by group' = MEAN(f3).
execut e.

match files/file */
tabl e 'c:\necovi\sal man\ aggr. sav'/
by equi po grupo. va.

execut e.

recode f3 (miss=-1)
execut e.

if (f3 = - 1 & edad.g > 0) f3 = edad. g
execut e.

** Average age for cars (5.8) and boats (4.2).
** do not appear to be representative of values we'd expect for Panana
** jnstead, we used Car=20, boats=15.

if (equipo = 21) edad.m= 10

execut e.

if (equipo = 22) edad.m= 7.5

execut e.

** Calculate total remaining useful life of each durabl e good.
conput e edad. que = (edad. m* 2) - f3.

execut e.

vari abl e | abel s edad. que 'Total remaining |life of durable good

** Assign a mninmumuseful life of 2 years.
recode edad.que (lowest thru 2=2)
execut e.
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** Assign a nininmumuseful life of 4 years for

$5, 000.

val ue.

do if (f4 >= 5000)

recode edad. que (Lowest thru 4=4)
end if.

execut e.

** |n 4 cases, change mininumw th 4 years.

conpute V.USO = f4 / edad. que
execut e.

recode f2 (9=1) (sysm s=1)

execut e.

conpute v.equipo = f2 * v.uso

execut e.

vari abl e | abel v.equipo 'Valor de uso anua

sort cases by form

** Cenerate an output file with ID code of

al

goods with a value >

de equi pos'

househol d and consunpti on

aggregate outfile 'c:\necovi\sal man\ gasto5. sav'/presort/break form
v_equi po 'Use val ue of durable goods' = sum(v.equipo).
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AS5. Durables Consumption Subcomponent: Stata Code for Kyrgyz Republic

LR R RS EEREEEEEEEEEREEEEREEEREEEERESEEREEEREEREEEEREESEEEESE]

* *
* Dur abl es consunpti on *
* *

LR R RS EEREEEEEEEEEREEEEREEEREEEERESEEREEEREEREEEEREESEEEESE]

use fall 96\ sect12c, clear

col l apse (sum v12c04, by(hhid)

* Assuming a i =10%to attribute a consunption flow to stock of durables
gen durables = 0.1*v12c04

recode durables .=0

| abel var durables "Annual durables consunption”

keep hhi d durables

sort hhid durables

save resul ts\durables, replace
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A6. Housing Consumption Subcomponent: Stata Code for South Africa
#delimt ;
* The cal cul ati on of the housing cost

neasur enent s:

1) The actual value of the rent paid or
the rental value of the house if it
by sonbody el se.

2) Estimate of the rental

i s obtained using the follow ng

an estimte of the
is provided for free

val ue based on the ratio of property val ue

and rental value in the sane area for al
the resal e value of their hones.

3) Estinmate of the value of the hones for all the poeple that do not
provi de the cost of rent nor the value of their homes, so as to use
the sane ratio to estimate the rental val ue.

version 4.0;

cl ear;

| og using results\clcexp04,repl ace;
set log |linesize 200;

LR R RS EEEEREEEEREEEREEEEREEEREEEREESEEREEEREEREEERE SRR EEEEEREEEREESEERSE N

t he people that report

* Name CLCEXPO4. DO V: 01
* Dat e AUGUST 5, 1994
* Infile S4_HSV1, STRATA2

* Qutfile :

HHEXPO4

* OBJECTI VE: Cal cul ate Actual and | nputed Housing ;
* Expendi ture *

LR R RS EEEEREEEEREEEREEEEREEEREEEREESEEREEEREEREEERE SRR EEEEEREEEREESEERSE N
l

set nore 1,

**  CGet the files * ok
use dat a\s4_hdef;

keep hhi d;

sort hhid;

mer ge hhid using data\s4_hsvi,
tab _merge

drop _mnerge

sort hhid;

mer ge hhid using data\strataz;
tab _merge

drop _mnerge

sort hhid;

gen cl ust nunwi nt (hhi d/ 1000);

*xx ACTUAL OR ESTI MATES RENTAL EXPENDI TURE
gen rentexp=rent_a if rent_a>10;
replace rentexp=rent_mif rent_mnm10 & rentexp==.

(use val ues above R10) ***;

| ab var
gen int
| ab var
repl ace

rentexp "Actual Renta
mar ker 04=0;
mar ker 04 " Mar ker";

marker04=1 if rentexp>0 & rentexp~=

Expenses”;

& rent_a>10; *Have actua
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rent ;

rent ;

negat i

repl ace marker04=2 if rentexp>0 & rentexp~=. & rent_npl1l0; *Have market
repl ace marker04=3 if marker04==0 & sal e>0 & sal e~=.; *Have Val ue;
replace roons_to=. if roons_to<O0; ** To avoid
ves;

*x ESTI MATE THE VALUE OF THE HOUSE FOR ALL THE PEOPLE W TH NO VALUE
*x OR NO RENT AND NO VALUE

** Get nunber of roons for those with missing - use cluster and race;
egen ndroormenmedi an(roons_to), by(clust race);

repl ace roons_t=nmdroomif roonms_t==. & nmdroon>0 & ndroom-=.;

sort hhid;

save stex01, repl ace;

** Get the median val ue by cluster *k

gen val roonrsal e_val / roons_t o;

egen ndval r menedi an(val roonm) if val roonk0, by(clust);
col | apse ndval rm max(ndval rm) by(clust);

des;

sum

sort clust;

save stex02, repl ace;

** By New province netro and race *k

use stex01;

gen val roonrsal e_val / roons_t o;

egen ndval rm2=nedi an(val room) if val roonr0, by(newp nmetro race);
col | apse ndval rn2, max(ndval rnm2) by(newp nmetro race);

des;

sum

sort newp metro race;

save stex03, repl ace;

** put the nedian values back in the file **;
use stex01;

keep hhid clust marker04 roons_to newp netro race;
sort clust;

nmerge clust using stex02;

tab _merge

drop _nerge

sort newp metro race;

nmerge newp netro race using stex03;

tab _merge

drop _nerge

gen ndval =ndval r m*roons_t o;

repl ace mdval =ndval rm2*roons_to if ndval ==.

des;

sumn

keep i f marker 04==0;
sort hhid;

save stex04, repl ace;
use stex01;
mer ge hhid using stex04;
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VALUE

area,

tab _merge

drop _nerge

repl ace sal e=ndval if marker04==0

tab newpro i f marker04==0, sun(sale);

tab newpro if marker04==1, sun(sale);

tab newpro if marker04==2, sun(sale);

tab newpro if marker04==3, sun(sale);

repl ace marker04=4 if marker04==0 & sal e>0 & sal e~=.
lab def mar 0 "M ss"

1 "Rent_a"

2 "Rent _nt

3 "val "

4 "No Re/Vval"
5 "Il npute”;

| ab val marker04 nmar;
save stex01, repl ace;

***  Check the ratio: value to rental by province netro and race **;
use stex01;
egen val med = nedian(sale_val) if sale_val>0 , by(newpr nmetro race);

egen rentnmed= nedi an(rentexp) if rentexp>0 , by(newpr nmetro race);
egen nunrent= count (rentexp) if rentexp>0 , by(newpr metro race);
egen nunval = count(sale_val) if sale_val>0 , by(newpr nmetro race);

col | apse rentnmed val ned nunrent nunval ,
max(rentmed val nmed nunrent numval) by(newpr netro race);
gen ratio = rent*1200/val if rent>0 & val >0;
egen ndratio=nedi an(rati o), by(metro race);
col |l apse ndratio , max(ndratio) by(metro race);
des;
list;
save stex05, repl ace;

*** CALCULATE | MPUTED VALUE OF RENT USI NG REPORTED AND ESTI MATED SALE
OF THE PROPERTY AND RENTAL RATI O BY LOCATI ON AND RACE

use stex01;

sort nmetro race;

nmerge metro race using stexO05;

tab _merge

drop _nerge

gen rentinp=sal e*ndrati o/ 1200

replace rentinp=. if marker04==1 | marker04==2;

lab var rentinp "Inputed Rental Expenses";

*** REPLACE REMANI NG VALUES W TH CLUSTER MEDIANS - In three clusters
they are still missing because nobody has a value of the house
in which they are, because everybody else is renting. ;
gen rentroonFrent exp/ roons_t;
egen ndrtronmenedi an(rentroom), by(clust race);
replace mdrtrom = 20 if clust==40 &
mdrtrom==. ; * Median for 2 Coloured in African

gen mdrt=ndrtrontroons_t;

repl ace marker04=5 if marker04==0 & ndrt>0 & ndrt ~=.
replace rentinp=ndrt if marker04==5;
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**  SAVE THE RESULTS IN A FILE *~*;

keep hhid rentexp rentinp marker04;

| ab data "Rental Expenditure”

egen nxtrent=rsum(rentinp rentexp);

replace mxtrent=. if marker04==0;

| ab var mxtrent "Total Housing Expenditure"
sort hhid;

des;

sun

save results\hhexp04, repl ace;

** DELETE UNECESSARY FI LES *E
I del stex01.dta;
I del stex02.dta;
I del stex03.dta;
I del stex04.dta;
I del stex05.dta;

| og cl ose;
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A7. Housing Consumption Subcomponent: Stata Code for Viet Nam

LR R R R R R SRR E RS R R R RS RS EREREEREREEEREEEREEEREEEREREEEREESEERESE]

* *
* OBJECTI VE: calculate rents *
* *
EIE R R I L I I R R R R R R I R R R I R I I R I I I R R R R R I R R I R I R I I I I I I I I I I I I I I I I I I I

This programinputes rents. The huge majority of people live in their
own dwelling (94% and only 17 out of 4800 households rent their dw ling
from private persons. The value of housing consunption taken to be

3% of the current value of the house

The housing value is predicted with a regression of housing val ue on
various housing characteristics.

* 0%k X % %

version 4.0

cl ear

set matsize 150
set maxobs 5000

use data\sect 06
T region & |l ocation variables

*----comune nunber used to distinguish urban and rural areas, specific
* cities and mmj or regions

gen cunrround( (i nt(hid/100)/2),1)

repl ace cume68 if cum=151

| abel variable cum " Comune nunber™

*----dummy variables for Hanoi & Sai gon
gen hanoi =cun»123 & cunxl127
gen sai gon=cunm>138 & cunxkl45

gen byte urban=0 if l<=cum&cunk=120
repl ace urban=1 if 121<=cum&cunk=150

gen int region=1 if (cunp=1l&cunx=12)| (cunmr=22&cun<=28)
replace region=1 if (cunp=121&cunm<=123)| cunF=127
replace region=2 if (cunp=13&cunmk=21)| (cunm>=29&cunmx=51)
repl ace region=2 if cunmr=124&cunk=130&cun~=127

repl ace region=3 if cunmr=52&cunx=69

repl ace region=3 if cum=131| cumF=132

replace region=4 if (cunmr=70&cunk=79&cum-=73)| (cun>=82&cunx=84)
repl ace region=4 if cunm=133&cunk=137

repl ace region=5 if cum=73| cun=80| cunF=81| cum==85
repl ace region=6 if (cunP=86&cunm<=89)| (cunm>=92&cunm<=97)
repl ace region=6 if cunmr=139&cunk=145

repl ace region=7 if cum=90| cum==91| (cunm>=98&cunx=120)
repl ace region=7 if cunmr=138| (cunP=146&cunx=150)

| abel define region 1 "NU'" 2 "RR" 3 "NC' 4 "NC" 5 "CH' 6 "SE" 7 "MD"
| abel val ues region region
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| abel define urban 0 "Rural"” 1 "Urban"
| abel val ues urban urban

tab regi on, gen(region)
* ----Housing characteristics
gen el ectrcy=light==

tab bul tyear, gen(dwel age)
tab dwater, gen(dh2osrc)

tab walls, gen(walls)
tab fl oor, gen(floor)
tab roof, gen(roof)

oo dummy vari ables for repair condition of dwelling
egen repair=group(dw wcond dwl f cond dw rcond)
#del imt ;

| abel define repair 1 "AII3" 2 "WF" 3 "WR' 4 "Wall" 5 "F+R"
6 "Floor" 7 "Roof" 8 "Al'l Ok";

#delimt cr

| abel values repair repair

*----recode sone categories to create dumy vari abl es
replace light=5if |ight==
repl ace wi ndow=5 if w ndow==3

tab door, gen(door)

tab wi ndow, gen(w ndow)
tab toilet, gen(toilet)
tab repair, gen(repair)

gen roongp=r oons
repl ace roongp=5 if roons>5
| abel variable roongp "Room groups: > 5=5"

tab roomgp, gen(roongp)

gen | oghval =l og( sal eval )

#del imt ;

st epwi se | oghval dwel age2-dwel age6 roongp2-roongp5 el ectrcy
dh2osr cl- dh2osrc7 wal |l sl-walls8 floor1-floor7 roof1-roof7
toilet2-toilet5 wi ndow2-w ndows door 2-door4 repairl-repair?
regi on2-regi on7 urban hanoi saigon uar |ar, backward;

#delimt cr

predi ct | nhval ht

gen houseval =exp(I| nhval ht)

repl ace houseval = saleval if hid == 27815 /* house with fifteen roons */
| abel variabl e houseval "Predicted house val ue"

* estimated rental expenditures - two scenarios: 2 and 3 percent
(annual | y)
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* of predicted sale value of dwelling - multiplied by 1000 because sale
* value info in mllions of dongs. For the consunption aggregate the 3%
* will be used.

gen rent exp2=0. 02*houseval *1000

gen rent exp3=0. 03*houseval *1000

| abel variable rentexp2 "Inputed rent - interest rate=2%
| abel variable rentexp3 "Inputed rent - interest rate=3%
sum rent exp*, d

keep hid rentexp* sal eval houseval region urban cumrentby vrentc rentuc
replace vrentc = vrentc * 2 if rentuc ==

repl ace vrentc vrentc * 4 if rentuc ==

replace vrentc = vrentc * 12 if rentuc ==

gen ratio_rs = vrentc/ (1000 * saleval) if rentbhy ==

| abel variable ratio_rs "Rent/Sale if rented fromprivate agency"

tab ratio_rs

drop rentby vrentc rentuc ratio_rs

sort hid

save results\rentexp, replace

T://ph/imswp/135/english/consumption paper-final01.doc

108



