
PPP Exchange Rates  

for the Global Poor

The first of the Millennium Development Goals targets global poverty.1 The global poverty 
number is estimated by the World Bank as a worldwide count of people who live below a com-

mon international poverty line. This line, loosely referred to as the dollar-a-day line, is calculated 
as an average over the world’s poorest countries of their national poverty lines expressed in inter-
national dollars; the average is then converted back to local currency to calculate each country’s 
counts of those living below the line. The counts come from household surveys, the number and 
coverage of which have steadily increased over the years. The conversion of national poverty lines 
to international currency and the conversion of the global line back to local currency are both done 
using purchasing power parity (PPP) exchange rates from the various rounds of the International 
Comparison Program (ICP). These PPPs, unlike market exchange rates, are constructed as mul-
tilateral price indexes using directly observed consumer prices in many countries. This chapter is 
about the construction of the PPPs and their effect on the poverty estimates.

In the first dollar-a-day poverty calculations, the World Bank (1990) used price indexes for 
gross domestic product (GDP), but this practice was later improved by the use of price indexes for 
household consumption. Yet even this may be misleading if the price indexes for national aggregate 
consumption are different from those relevant for people who live at or around the global poverty 
line. Price indexes are weighted averages of prices, and both weights and prices could be wrong. 
The prices collected by the ICP, which are average national prices, may be different from the prices 
faced by those at the poverty line, and the expenditure patterns at the poverty line are certainly 
different from the aggregate expenditure patterns in the national accounts that provide the weights 
for the consumption PPPs published by the ICP. This chapter is concerned with the second of these 
issues, the recalculation of purchasing power parity exchange rates using the expenditure patterns 
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of those at the global poverty line, as well as the effect such rates have on estimates of global poverty. 
We shall refer to the poverty-weighted purchasing power parities as PPPPs or P4s, as opposed to 
the aggregate-weighted PPPs or P3s. We recognize the possible importance of the first issue, but 
our procedures and calculations use the national prices of goods and services collected by the ICP 
so that our P4 indexes differ from the P3s published by the ICP only in the methods that we use 
to turn these prices into national price indexes.

Although our objectives are relatively modest, there are substantial technical issues to be 
faced. First, in order to calculate the appropriate weights in each country, we need to identify those 
who are close to the local currency equivalent of the global poverty line. But to convert the global 
line to local currency, we need the P4s, so that the P4s and their weights need to be simultaneously 
calculated. Second, the global poverty line is itself calculated from the local lines converted to 
international units using the P4s, so that our calculations need to solve simultaneously for weights, 
price indexes, and the global poverty line. Third, the current standard procedure uses aggregate 
data from the national accounts to calculate the PPPs and the global poverty line in international 
dollars, but then takes the global poverty line to household survey data to calculate the numbers of 
poor people in each country. In the calculations in this chapter, we examine what happens when 
we use household survey data throughout. We use (1) local currency prices (or more accurately 
“parities” or commodity-specific PPPs) for 102 basic headings of household consumption from the 
2005 round of the ICP, (2) nationally representative household surveys from 62 poor countries, 
and (3) national poverty lines in local currency for 50 countries, and combine (1), (2), and (3) to 
calculate a set of poverty-weighted purchasing power parity exchange rates for consumption, a 
global poverty line, and a set of global poverty counts for each country and the world as a whole. 
The 62 countries for which we have survey data represent 83 percent of the population of the coun-
tries included in the global poverty counts; the 50 poverty lines cover 79 percent of the population 
of poor countries. Fourth, when calculating P4s, we cannot follow the usual practice with P3s of 
taking the United States as base because there are no households in the United States at a poverty 
line in the vicinity of a dollar a day whose expenditure patterns can be used to calculate the price 
indexes. Our calculations use only information from the much poorer countries included in the 
global poverty count, and we calculate a set of P4s for those countries alone. This has the great 
advantage that neither prices nor expenditure patterns in rich countries have any effect on either 
P4s or the global poverty count, and that we are not using a “global” poverty line at which much 
of the (rich) world could not survive.

Perhaps surprisingly, our main result is that, for the poor countries of the world, their P4s 
are very similar to the P3s. What differences exist come less from using expenditure patterns of 
the poor to reweight the price indexes and more from data inconsistencies between data from 
household surveys and data from national accounts. Our poverty counts, however, are considerably 
lower than the World Bank counts, not on account of differences between P3s and P4s, but because 
of the way we average the national poverty lines to derive the global line. Our counts are close to 
those published by the World Bank before the revision that was done subsequent to the 2005 ICP.

This chapter is laid out as follows. In section 1 we review the theory of the P4 indexes and 
the differences between P3s and P4s. We work with three different types of multilateral indexes: the 
Fisher and Törnqvist versions of the Éltetö-Köves-Szulc (EKS) index, and the weighted Country 
Product Dummy index. We show that the P3 and P4 indexes for any pair of countries will differ 
according to the cross-commodity correlation between relative prices and income elasticities. If 
food is relatively expensive in poor countries, this will raise the P4 relative to the P3 for a poor 
country relative to a rich country, but these differences will be muted within poor countries as a 
group. We also explain how we handle the simultaneous determination of the P4s and the global 
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poverty line, as well as a number of alternative procedures for setting the line. Finally, we discuss 
the construction of standard errors for our price indexes. One concern is with the sample size of 
some of our household surveys, so that we need to ensure that using samples, as opposed to popu-
lations, does not compromise the precision of the estimates. Another concern is related to the fact 
that, in a world where relative prices are different in different countries, different index number 
formulas give different answers, and we develop a standard error concept that captures the degree 
of uncertainty from this cause.

Section 2 discusses practical issues. We discuss how the ICP constructs the prices for the 
basic headings of consumption, and how we need to modify those procedures. We discuss the 
matching of consumption categories in the household surveys to the basic headings of consump-
tion in the ICP and note that there are several categories—rent and health being perhaps the most 
important—that are not adequately represented in the surveys. Beyond that, some surveys contain 
imputations for the use value of durables, as opposed to expenditures on those items in the national 
accounts and the ICP. As a result, even when we calculate P3s as opposed to P4s, our estimates 
will not coincide with those in the ICP. A final practical issue is that, for some countries, the ICP 
collected only urban prices, and we have good evidence from many countries that urban prices are 
higher than rural prices, so that an adjustment is necessary.

Section 3 presents our results. One major conclusion is that, provided we use household survey 
data in both calculations, the reweighting to a poverty basis makes little difference, so that our P3s 
are close to our P4s. However, our P3s are somewhat further away from the P3s in the ICP, in part 
because of our different aggregation procedures (definitions of the indexes) and in part because the 
survey-based estimates of aggregate expenditure patterns differ from those presented in the national 
accounts. As is often the case, data discrepancies are more important than conceptual issues. We use 
our P4s to calculate poverty counts, by region and for the world as a whole; our poverty count is a 
good deal lower than the official count because of the way that we construct our global poverty line.

1. Poverty-Weighted Purchasing Power Parity 
Exchange Rates: Theory
Purchasing power parity exchange rates are multilateral price indexes designed to summarize price 
levels in each of a group of countries relative to an arbitrarily selected base country. Here, we are 
interested in price indexes for household consumption, and wish to depart from the standard 
practice of calculating indexes for aggregate national consumption. Instead, our aim is to calculate 
indexes using weights for people that are at, or at least close to, the global poverty line.

1.1 Definition of the Multilateral Price Indexes
We have M countries, labeled using the index c. In each, there is a vector of prices for N items of 
consumption, labeled using the index n, so that pc

n is the price of good n in country c. Associated 
with those prices is a pattern of consumption, which we shall typically measure in terms of the 
shares of the budget devoted to each good, denoted s cn. The sum of these non-negative budget shares 
over n is unity for each country c, so that they can be thought of as weights. They are defined as the 
expenditure on each good divided by the total expenditure on all goods; we shall separate aggregate 
from poverty line budget shares below.

There are two different types of PPP indexes that we shall compute, the Gini-Éltetö-Köves-Szulc 
(GEKS) type, and the weighted Country Product Dummy (CPDW) type. GEKS indexes begin from 
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a set of superlative price indexes (Diewert 1976) calculated for each pair of countries. We work with 
two standard superlative indexes, the first of which is the Törnqvist index, defined as

(21.1) ln P cdT  =   1 _ 
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We adopt the convention that the reference country, here c, comes first in the superscript on the 
index, followed by the comparison country, here d. The Törnqvist index is a weighted geometric 
average of the price relatives of each good, with the weights the average of the two budget shares in 
c and d. The second index is the Fisher ideal index, defined as the geometric mean of the Paasche 
index and the Laspeyres index so that, in logarithms,
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The first term in brackets on the right-hand side is the Laspeyres index for d relative to c, while the 
second term in brackets is the Laspeyres for c relative to d, which is identical to the reciprocal of the 
Paasche for d relative to c. The log Fisher and Törnqvist indexes in (21.1) and (21.2) give a skew-
symmetric M by M matrix of index numbers comparing each country with each other country. In 
practice, a matrix of price indexes is less useful than a vector of price levels, or multilateral indexes, 
one for each country relative to a numeraire country, with each representing a purchasing power 
version of exchange rates. In order to compress the information in (21.2) into this form, the matrix 
is converted into a set of international PPP exchange rates by applying an (essentially atheoretical 
but convenient) adjustment first proposed by Gini (1924) and later rediscovered, so that it is here 
referred to as the GEKS procedure. The GEKS PPP price index for c in country 1’s units is

(21.3) P cF =  
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for the GEKS-Fisher, with an identical formula, with T replacing F, for the GEKS-Törnqvist. 
Country 1 is the arbitrarily selected base country whose currency is taken as the numeraire; the 
choice simply defines the scale, leaving the ratios of indexes between countries unchanged. Each 
index inside the brackets in (21.3) is the price level of c relative to 1 computed via country j, so 
that the GEKS index comes from taking a geometric average of these indexes over all possible 
intermediate countries, and this adjustment converts the matrix of country by country indexes 
into a single vector of price levels, one for each country.

We also work with PPP indexes using the weighted Country Product Dummy method; 
an unweighted version of this traces back to Summers (1973), with the weighted version  developed 
by Prasada Rao—see, for example, Selvanathan and Rao (1994), and Rao (1990, 2005). The 
CPDW method projects prices onto a set of country and product dummies by running a weighted 
 regression of the form

(21.4) ln pc
n = ac + bn + c

n

where the weights are the budget shares of each good in each country s cn. The estimated ac (with the 
base country omitted from the regression and a1 = 0) are the logarithms of the estimated PPPs. The 
argument for the budget shares weights is the same as for other price index calculations: goods with 
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large (small) budget shares should count more (less) in the calculations. Equation (21.4) defines the 
projection and should not be taken as a model of prices.

We make no use of the Geary-Khamis (GK) system of PPPs as used, for example, in the Penn 
World Table. The GK method prices all goods at a set of world prices that are quantity-weighted 
averages of individual country prices, so that countries with the largest physical volume of consump-
tion of a good get greatest weight in the construction of the composite world prices. The use of such 
prices has the effect of overstating the level of consumption—and underestimating poverty—in the 
poorest countries. The official PPPs from the 2005 ICP that are published in World Bank (2008a) 
are hybrid indexes; all but the Africa region used GEKS indexes for their internal PPPs, but the 
regions are assembled into a global system using specially developed formulas, so that the ICP’s global 
numbers differ from what would come out from a single global calculation like those we use in this 
chapter—see World Bank (2008a) and Deaton and Heston (2010) for explanations and discussion.

1.2 Budget Shares and How They Matter
The GEKS and CPDW formulas allow us to calculate a set of PPPs given prices and budget shares; 
the difference between P3s and P4s comes from the choice of the latter. In the calculations for 
poverty-weighted PPPs, we use the budget shares for households at or near the global poverty line, 
measured from household surveys. The ICP, by contrast, uses budget shares that are the shares 
of aggregate consumers’ expenditure on each good in the aggregate of consumers’ expenditure 
in total. If s chn  is the budget share on good n by household h in country c, the aggregate budget 
shares that go into the ICP indexes, which are the ratio of aggregate expenditure on n to aggregate 
expenditure on all goods, can be written in terms of household expenditures as the expenditure 
weighted average

(21.5) s̃ c
n =   

 ∑ 
h =1

   
H 

   x ch  s chn 
 _ 

 ∑ 
h =1

   
H 

   x ch 
  

where x ch is the total expenditure of household h. Price indexes using weights such as (21.5) are 
referred to as plutocratic indexes (Prais 1959), because the budget share of each household is 
weighted by total expenditure and those who spend more are weighted more heavily. Note that 
(21.5) can be estimated either from household survey data by aggregating across households or, 
because it is a ratio of aggregates, from national accounts data. In principle but not in practice, 
these are identical.

The weights that we shall use for the poverty PPPs are not (21.5), but
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where nch is household size and z c is the poverty line in local currency, so that according to (21.6), 
the budget shares for poverty weighting are the average budget shares of households at the poverty 
line z c, which is indexed by the country c because it is the common global poverty line expressed 
in local currency of c.

A main concern of this chapter is the difference between plutocratic multilateral indexes, 
which use (21.5), and poverty-weighted indexes, which use (21.6). Useful insights can be obtained 
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from the two-country case, and from a simple specification of the way that budget shares differ 
with total expenditure. Suppose that the budget shares in each country are linear functions of the 
logarithm of total expenditures, a functional form that often fits the data well and that is consistent 
with choice theory—see, for example, Deaton and Muellbauer (1980, chap. 3.)

(21.7) s cnh =  c
0n +  c

1n ln x~h +  v  nh  
c  

where c is the country, vnh is a disturbance term, and c
0n and c

1n are commodity- and country- 
specific parameters. For each country, the c

1n parameters add to zero over all the goods in the 
budget, while the  c

0n parameters add to one. If we use (21.7) to calculate the Törnqvist indexes 
for two countries, the poverty-weighted price index can be calculated explicitly, and the difference 
between it, P 12

T , and the plutocratic Törnqvist index, P~12
T , can be written as
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where z1 and z 2 are the two local currency poverty lines, and y c is an (entropy) inequality-adjusted 
measure of mean expenditure
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and where y c is measured in local prices. These equations tell us that if the effects of income on the 
budget shares, as measured by the   1n  c   parameters, are orthogonal, for each country, to the loga-
rithms of the price relatives, the plutocratic and poverty-weighted indexes will be the same. When 
these orthogonality conditions fail, the plutocratic and poverty-weighted indexes will differ by an 
amount that depends on the correlation between the   1n  c  ’s and the relative prices, on the inequality-
adjusted levels of living in the two countries, and on the poverty line.

To illustrate with an important case, if we are comparing a rich(er) country with a poor(er) 
country, and if food in both is mostly traded, then food will be relatively expensive in the poor 
country, as is typically the case. Suppose that there are only two goods, food f and nonfood n, and 
that the Engel curve parameters 1f  = −1n are the same in both countries (1f  is typically estimated 
to be around −0.15.) Then (21.8) becomes
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which is positive if food is relatively more expensive in the poor country, and if the poverty lines 
are less than inequality-adjusted mean expenditure in both countries. In this example, the P4 index 
for the poor country relative to the rich country will be higher than the corresponding P3 index, 
essentially because the food share is declining in income and the relatively higher food price gets 
more weight in the P4 index than in the P3 index. The size of the effect will be larger the larger the 
Engel effect and the larger the distance between the poverty lines and inequality-adjusted mean 
expenditures in both countries. It is a good deal harder to think of any such systematic effects 
between countries at similar levels of development, which, as we shall see, is the relevant case here 
where we calculate P3s and P4s for a set of relatively poor countries.
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The above argument is specific to the Törnqvist and to the two country cases. But the argu-
ment about the correlation between Engel patterns and the structure of relative prices is clearly a 
general one, and should serve as a rough guide to the way in which we would expect P4 indexes 
to differ from P3 indexes. The extension to multiple countries is harder to derive formally, but 
practical experience (at least where relative prices are not too dissimilar) has been that the GEKS 
adjustment of the matrices of Fisher and Törnqvist indexes is typically not very large, so that the 
final index is likely to be dominated by the pairwise indexes, not by the final GEKS adjustment.

1.3 Defining the Poverty Lines and Dealing with Simultaneity
The global poverty line is an average of national poverty lines each converted to a common cur-
rency using P3s or P4s, which are also used to convert the global line back to its local equivalents. 
The budget shares used in the P4s, (21.6), depend on these local equivalents of the global line, so 
that the global line, the budget shares, and the P4s must be calculated simultaneously. If the global 
poverty line were known in the base international currency—we use Indian rupees—and if the 
Engel curves satisfy (21.7), there is a closed-form solution for the Törnqvist P4s. This is derived in 
Deaton and Dupriez (2009), and we use this, together with the Indian national poverty line, as the 
starting point for a set of iterative calculations. From the closed-form solution, we calculate a new 
global line and its local currency equivalents, which are then used to define new budget shares by 
(21.6), and new P4s, and so on. The budget shares, (21.6), are themselves a local (kernel) weighted 
average of budget shares for households near the local poverty line, and a bandwidth parameter 
allows us to trade off sample size, on the one hand, against focus on households near the poverty 
line, on the other.

In general, it is not possible to guarantee that there exists a unique solution for the set of 
poverty-weighted PPP indexes. However, we know that uniqueness is guaranteed for the GEKS–
Törnqvist when the Engel curves satisfy (21.7). It is also straightforward to show that in the case 
where all countries have the same tastes, and the price indexes are cost-of-living indexes, there is 
a unique solution.

We consider three different choices of global poverty line. The first variant, and our base-
line case, calculates a global poverty line from 50 countries that are included both in our set of 
household surveys and in the compilation of local poverty lines in Ravallion, Chen, and Sangraula 
(2009), henceforth RCS. At each iteration of the P4 calculations, we convert these 50 lines to 
world rupees (our international numeraire currency) and take a weighted average using as weights 
the numbers of people below the line in each of the countries. The second variant is the same as the 
first, but with the 50 local poverty lines multiplied by two before we start; this is similar in spirit to 
looking at one and two dollars a day. Our third variant follows RCS and calculates the international 
line as the simple average of the world rupee value of the local poverty lines of Chad, Ethiopia, 
The Gambia, Ghana, Malawi, Mali, Mozambique, Nepal, Niger, Rwanda, Sierra Leone, Tajikistan, 
Tanzania, and Uganda. (RCS also include Guinea-Bissau, for which we lack survey data.) Deaton 
(2010) discusses further the advantages and disadvantages of focusing on these specific countries.

1.4 Standard Errors for the Estimated Purchasing  
Power Parity Indexes
Our calculations of P4s use household surveys whose sample sizes vary from country to country, 
and sample sizes are further restricted when we focus on households close to the poverty line. 
To assess the effects of these finite samples, we calculate standard errors for our estimated price 
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indexes. All of the P4s (and survey-based P3s) are functions of sample means from the surveys, 
whose designs—sample sizes, weighting, stratification—we know. The formulas are derived in 
detail in Deaton and Dupriez (2009) and can be implemented using any software that handles 
complex survey design.

We also provide a second kind of standard errors, which we refer to as the “failure of arbi-
trage” standard errors (“failure of the law of one price” would be an alternative). These come from 
the following conceptual experiment. Suppose that we write the price of good n in country c in 
the form (21.4) in which the logarithm of price is the sum of a country effect, a commodity effect, 
and an error. In a world of perfect arbitrage, where relative prices were the same in all countries 
and absolute prices differed only according to the currency unit, the error terms in (21.4) would 
be zero, and the ac would be the logarithms of the PPPs, of the exchange rates, or of any reason-
able index of prices in the country. Because perfect arbitrage does not hold, the c

n are not zero, 
and different index number formulas will give different answers. It is this variability across indexes 
that is captured by the “failure of arbitrage” standard errors. This measure of model uncertainty is 
similar in concept to the use of the Paasche and Laspeyres Spread, another measure of the extent 
to which different price formulas give different answers when relative prices differ across countries.

In calculating our “failure of arbitrage” standard errors, the conceptual experiment is one in 
which we think of c

n as drawn repeatedly, which generates stochastic prices according to (21.4), 
which are then combined with nonstochastic expenditure weights to generate stochastic P3s and 
P4s whose standard errors are calculated. Note that these standard errors are conditional on the 
budget shares which we take as fixed. It is easy to imagine an alternative set of standard errors 
which models the dependence of the weights on the prices—for example, through a cross-country 
model of consumer behavior. We do not consider that extension here, in large part because we do 
not want to commit to any such model, instead regarding the failure of arbitrage standard errors as 
descriptive measures of the dispersion of the c

n—not directly but through the PPP indexes. Once 
again, the formulas are developed in Deaton and Dupriez (2009).

2. Practical Issues: Linking ICP Prices  
to Household Survey Data
In this section, we discuss how to bring together the prices of goods and services from the ICP and 
the budget weights from the household surveys. There are some immediate differences between 
the two projects. First, the ICP covers all of the countries in the world, at least in principle, while 
our interest is confined to the countries that are included in the global poverty count. As we shall 
see, this necessitates some prior screening and processing of the ICP price data. Second, not all of 
the relevant countries in the ICP have household surveys, and some do not allow them to be used 
for poverty-related analysis. Third, the surveys that we use were not collected for the purpose of 
calculating international price indexes. In particular, the categories of consumption for which we 
have data are not uniform across countries, and none match exactly the list of consumption goods 
that is used for the ICP itself, some of which are not covered in the surveys at all. We discuss each 
of these issues.

At its heart, the ICP is a large-scale price collection effort in which a list of commodities 
is priced in many countries. In practice, it is impossible to use a single list for all countries of the 
world, and for this and for management reasons, the 146 countries that were included in the 
2005 round were broken up into six geographic regions. At a first stage, each region carried out 
its own regional calculations in which PPP indexes were calculated for all of the countries in each 
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region, with a separate numeraire currency in each region. At a second stage, these regional esti-
mates were linked to give a global set of PPPs with the (international) U.S. dollar as the unit of 
account. At the first stage in each region, the prices for the detailed regional list in each country are 
combined to give prices for 155 “basic headings” of GDP, 110 of which are items of “individual 
consumption expenditures by households.” These are then linked through a set of “Ring” coun-
tries, strategically placed in each region, to give a global list of basic heading parities in a single 
numeraire currency—the process was developed by Diewert (2008), which contains a full account; 
see also Hill (2007a, 2007b). Deaton and Heston (2010) explain the procedure in more detail and 
discuss some of its strengths and weaknesses.

For the calculations here, we recalculate the global list of parities for basic headings but 
excluding the Organisation for Economic Co-operation and Development (OECD) region because 
we want our calculations to exclude price data from the rich countries. Our global P4s are developed 
entirely from information from the countries whose poverty is being measured, and neither the total 
number of global poor nor of the globally poor in any poor country should depend on commodity 
prices or expenditure patterns in rich countries. In practice, this change makes very little difference, 
and the prices we use for each basic heading in each country are almost identical to those used by 
the ICP. Given those prices, and the 62 ICP non-OECD countries for which we have survey data, 
we calculate our P3 and P4 indexes, treating all countries simultaneously irrespective of their region.

When the survey categories are finer than the basic headings for consumption in the ICP, 
they can be aggregated up to match. The harder case is when the categories are larger in the survey 
than in the ICP, or are neither larger nor smaller but different. For example, one basic head in the 
ICP consumption is “butter and margarine”; a survey might have these two separate, or part of a 
larger group, “butter, margarine, and edible oils,” or have two categories, one of which contains 
butter together with other items, and one of which contains margarine together with other items. 
In the two last cases, our procedure is to aggregate the survey categories until we have a category 
that contains multiple whole basic headings, and then to split the aggregate according to the pro-
portions in the national accounts on a household by household basis. Following the same example, 
if we have a survey category “butter, margarine, and edible oils” and if the country’s national 
accounts show that, in aggregate, two-thirds of the category is edible oils, we then go through 
the survey data, household by household, and allocate two-thirds of each household’s recorded 
expenditure to edible oils and one-third to butter and margarine. There are clearly other and 
potentially more sophisticated ways of synchronizing the two lists, some of which might be worth 
experimental calculations. However, the example of butter and margarine was chosen to illustrate 
a typical case. All of the surveys used here have many categories of consumption, and there is no 
case in which we were forced to allocate large groupings, such as cereals, let alone all food.

In all cases, we used the latest national household survey that was available to us. In the 
worst cases (Argentina and Djibouti from 1996 and Burundi from 1998), weights calculated 
from the survey were almost a decade older than the ICP prices (2005). All of the other surveys 
used here are post-2000, with 2003 the modal year; the countries, survey names, and year of data 
collection are listed in appendix A4 of Deaton and Dupriez (2009). While it would be ideal to be 
able to match expenditure weights to the year of survey prices, we would expect the expenditure 
patterns— especially those of the poor—to change slowly enough that even a lag as long as a decade 
is unlikely to invalidate the procedure. Indeed, most statistical offices around the world construct 
their domestic consumer price indexes with weights that are several years (in extreme cases several 
decades) older than the prices themselves.

There are a number of cases where consumption items that are basic headings in the ICP 
do not appear in the survey. Indeed, there is considerable diversity in survey questionnaires and 
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 methodology. The number of consumption items covered in questionnaires varies from 39 in 
Djibouti (recall method, with 64 out of the 105 basic headings omitted) to 6,927 in Brazil (diary 
method, with only 7 basic headings not covered). On average, 23 of the 105 basic headings are 
“missing” in survey questionnaires. In most cases, these are basic headings that represent very 
limited consumption shares (e.g., animal-drawn vehicles). It is clear that there is an urgent need to 
improve and harmonize practices of household consumption measurement in surveys.

It is useful to separate items that are indeed consumed, but are not collected in the survey, 
from items that are not consumed but still appear in the ICP lists. The most important example 
of the former is owner-occupier rents. Such imputed flows are rarely collected directly (though 
in places where there is an active rental market, it is sometimes possible to ask owners how much 
their home could be rented for), but are imputed ex post from housing characteristics weighted up 
according to the coefficients in a hedonic regression estimated on the (selected) subset of rented 
houses. This method is probably good enough to give an average for the national income accounts, 
but we doubt that it gives adequate answers at the individual level, and we were not successful 
in calculating satisfactory estimates to add back into our surveys. One major concern with any 
attempt to do so is that rental markets are mostly urban, so that a hedonic regression will primarily 
reflect the value of housing amenities in towns and cities. To take those coefficients and use them to 
impute rents to rural housing runs the risk of attributing consumption to the poor that bears little 
relationship to the real rental value of their homes. The situation is further compromised by the fact 
that, in many of our surveys, we do not have adequate documentation of how the rental category 
was constructed. Given this, and some unsatisfactory early experiments, we eventually dropped 
the rental category from all the surveys, so that our P3s and P4s exclude this category; note that 
“ dropping” a category is equivalent to assuming that its P3 or P4 is the same as the overall P3 or P4 
for the country. This is clearly unsatisfactory but is probably the best that can be done, especially 
once we recognize that the ICP parities for this category are also problematic—see Deaton and 
Heston (2010) and Deaton (2010) for discussion.

An even more extreme case is financial intermediation services indirectly measured (FISIM). 
According to current national accounting practice, the profits of banks and insurance companies, 
which in competitive markets would be equal to the value of financial intermediation and risk-
bearing services to their customers, are added into the estimates of consumption by households. 
Once again, these items do not show up in the surveys. While we can imagine imputing FISIM 
to survey households according to some formula, we have chosen not to do so, in part reflecting 
our skepticism about the extent to which households around the global poverty line receive much 
benefit from these services.

There are also a number of items that (almost) never appear in surveys, and which in some 
cases do not appear in the ICP price surveys, including purchases of narcotics and prostitution, 
as well as “purchases by non-residential households in the economic territory of the country.” 
Together with rent and FISIM, we drop these items from the lists. A number of other expenditure 
items are also excluded—namely purchases of animal-drawn vehicles, the maintenance and repair 
of major durables used for recreation and culture, and purchases by residential households in the 
rest of the world (though some of these items are probably included in other basic headings). 
After all of these exclusions, our calculations are based on 102 out of the 110 consumption basic 
 headings in the ICP.

There are also items that are included in the ICP but are not purchased in some countries, 
and where the ICP has no prices. Two notable examples are pork and alcohol in Muslim countries. 
We do not want to drop these items, however, because there are valid observations on both prices 
and expenditures for the majority of the countries in the groups, and we do not want to discard that 
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information. For such cases, our procedure is to impute the missing price using the CPD regres-
sions (21.4) so that, for example, we impute a price for pork in Bangladesh using the country effect 
for Bangladesh (which essentially gives us the exchange rate for Bangladesh) and the “pork effects” 
from the other countries, which give us a typical relative price for pork. We then leave the item in 
the survey expenditure files, but assign zero expenditure to all households.

One aspect of the surveys that cannot be defended is measurement error. There are good  studies 
for a number of countries that compare national accounts and survey estimates of comparably defined 
items, and they frequently find large differences. For example, Triplett (1997) has found such dif-
ferences for the United States, even for items that are almost certainly well measured in the national 
accounts. Studies in India tend to favor the accuracy of the survey estimates over those from the 
national accounts, at least for food and apart from some special cases, such as Kulshesthra and Kar 
(2005). Note that we are not concerned here with the increasing divergence in many countries between 
total expenditures in the surveys and the national accounts, documented, for example, in Deaton 
(2005). That discrepancy is important for the measurement of poverty (and of GDP), but price 
indexes are invariant to the scale of consumption and depend only on its distribution.  Unfortunately, 
the plausible accounts of the survey error—selective nonresponse by the richest or poorest households, 
or item-based nonresponse—will also affect the distribution over commodities. In consequence, dif-
ferences in indexes—even aggregate plutocratic indexes—according to whether they are constructed 
with national accounts or survey weights, will reflect both deliberate choices about the definition of 
goods and accidental choices that come from poorly understood measurement errors.

Another important issue is the treatment of China. China collects household survey data 
from both rural and urban households and publishes summary tables annually in the Statistical 
Abstract of China. However, the household-level data were not made available to us for this work. 
Adding China to the list of countries without data is unattractive given its importance in the 
poverty calculations, and to avoid this we use the published data in a way that allows us to esti-
mate the pattern of expenditures for Chinese households at various levels of household per capita 
expenditure, essentially by creating a synthetic survey that is consistent with the Engel curve and 
other information in the published tables. An account of our procedures is given in appendix A2 
of Deaton and Dupriez (2009).

A final issue in matching ICP prices to the surveys is the treatment of rural and urban 
 sectors. All of our surveys are nationally representative and cover both rural and urban households. 
In contrast, the ICP collected only urban prices in a number of countries, including most of Latin 
America, but also in China, while in India urban outlets were overrepresented in the price surveys. 
For the urban-only countries, we need a measure of the price of consumption in rural relative to 
urban, and for this we follow Chen and Ravallion (2010) and use the ratio of rural to urban poverty 
lines in those countries. While it is a big assumption that the ratio of the poverty lines correctly 
measures the relative price levels, there is no other obvious source of such information, and some 
correction is necessary. For countries where the adjustment is made, we adjust our surveys prior to 
the calculations by converting all household expenditures to urban prices by scaling up per capita 
household expenditure for each rural household by the ratio of the urban to rural poverty line. 
Once this adjustment is made, the sectors are ignored, and the survey treated as a single national 
sample to which the global poverty line, converted at the urban PPP, can be applied to calculate 
expenditure weights and counts of the numbers in poverty. India is treated somewhat differently: 
first, to take account of the fact that, although the ICP collected both urban and rural prices, the 
former were overrepresented, and, second, to recognize that the ratio of official urban to rural 
poverty lines is implausibly high, and has long been suspected to be the result of a computational 
error (Deaton 2003). Deaton and Dupriez (2009, appendix A1) detail the Indian calculations.
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3. Results: PPPs, PPPPs, and  
Global Poverty Estimates
In this section, we present the various PPPs based on different data sources, and different weighting 
schemes, as well as their standard errors. We focus on measures of the differences between them. 
We then turn to the implications for the measurement of global poverty. The detailed country 
results are contained in the annex to this chapter; in the text, we show summary tables of differ-
ences between indexes, as well as global results. Annex table 21A.3 (column 3) contains the country 
by country PPPPs that can be used in other applications.

3.1 PPP (P3) Price Indexes from Surveys and National Accounts
We start with the standard PPPs (P3s) using aggregate expenditure shares taken either directly from 
the national accounts or aggregated up from the surveys. Annex table 21A.1 shows our country 
by country calculations of the aggregate (plutocratic) purchasing power parity exchange rates for 
household consumption together with those from the ICP. There are 62 countries, and they are 
listed regionally, Asia first, then South America, Western Asia, and Africa. The ICP numbers in the 
first column come from the ICP final report (World Bank 2008a) and relate to “individual con-
sumption expenditures by households.” Our own calculations in this table, with two calculations 
each for GEKS-Fisher, GEKS-Törnqvist, and CPDW, use both surveys and national accounts, so 
that both sets of weights relate to aggregate national purchases, with one estimated from aggregat-
ing up the surveys and one estimated directly from the national accounts. If the survey and national 
accounts consumption data were consistent, and had the same coverage of goods and services, the 
two calculations would give the same results. The ICP estimates in the first column are a subset 
of the global estimates that come from the global parities for each basic heading, which were con-
structed differently from our numbers (see the discussion in section 2). Our calculations, for both 
national accounts and survey-based aggregate weights, treat all 62 countries symmetrically in a 
single calculation. We are also using parities for the basic headings that were recalculated without 
data from the rich countries (see section 2), though this makes almost no difference in practice.

In table 21A.1, all of the P3 exchange rates are divided by the market exchange rates listed in 
World Bank (2008a) so that the numbers listed can be interpreted as the “price of consumption” 
in each country. This measure allows us to express all of the indexes in the same units, unobscured 
by differences in the “size” of currencies, which leads to PPP rates that can range from 1,000 to 
0.001 and eases formal comparison between the indexes. The base country is India, so that all 
Indian figures are unity. For other countries, if the price of consumption is less than one, the P3 
exchange in terms of rupees is lower than the market exchange rate in rupees, so that a rupee con-
verted at the market exchange rate will buy more consumption than it will in India. According to 
the ICP numbers in table 21A.1, column 1, Fiji (2.59), Cape Verde (2.49), Gabon (2.38), and the 
Maldives (2.15) have the highest consumption price levels among these countries—for compari-
son, the figure for the United States is 2.83—and only Tajikistan (0.84), Kyrgyz Republic (0.89), 
Bolivia (0.90), Ethiopia (0.90), Paraguay (0.97), Pakistan (0.98), and the Lao People’s Democratic 
Republic (0.99) have price levels lower than India’s. In spite of many of the African countries being 
poorer than India, only one of those listed here has a lower consumption price level.

The final six paired columns of table 21A.1 show the aggregate prices of consumption accord-
ing to the three aggregation formulas and the two sources of weights. The immediate impression 
is that, in spite of the different weighting schemes and different procedures, our indexes are close 
to the official ones. The correlation with the ICP price of consumption across the 62 countries is 
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0.9275 and 0.9337 for the survey and national accounts versions of the GEKS-Fisher, 0.9307 and 
0.9360 for the GEKS-Törnqvist, and 0.9256 and 0.9346 for the CPDW; note that these are not 
correlations for the raw P3s, which would be artificially inflated by the variation in currency units 
from country to country, but the correlations of the price of consumption, whose magnitude is 
comparable across countries.

Table 21.1 summarizes the similarities and differences in the indexes. The top panel presents 
distances between pairs of indexes using the root mean squared difference over countries for each 
pair of indexes. The first important finding is that the distances in the first row are larger than 
any of the others, showing that the official ICP number is further away from all of our indexes 
(RMSEs of around 0.15–0.16) than any of our indexes are from one another. The ICP index 
and our national accounts–based indexes use the same information, but differ for two reasons. 
One is that our indexes are calculated in one step using a single aggregation formula rather than 
different  aggregation formulas by region. The second is that our indexes use only 102 of the 

ICP Fisher (N) Fisher (S) Törnqvist (N) Törnqvist (S) CPDW (N) CPDW (S)

Root mean square distance

ICP 0 0.156 0.150 0.147 0.146 0.149 0.148

Fisher (N) 0 0.065 0.033 0.068 0.050 0.088

Fisher (S) 0 0.054 0.023 0.078 0.047

Törnqvist (N) 0 0.048 0.042 0.067

Törnqvist (S) 0 0.066 0.070

CPDW (N) 0 0.078

CPDW (S) 0

Summary statistics

Mean 1.402 1.463 1.44 1.453 1.437 1.445 1.421

Standard 
deviation

0.389 0.404 0.377 0.39 0.372 0.404 0.373

Regressions of log of ratio of survey to national accounts basis

Estimate t-value Estimate t-value Estimate t-value

ln y -0.0170 (2.1) -0.0107 (2.1) −0.0200 (2.3)

Asia 0.0055 (0.1) 0.0077 (0.3) 0.0143 (0.3)

Africa -0.0334 (0.7) -0.0221 (0.7) −0.0345 (0.7)

Latin America 0.0086 (0.2) 0.0041 (0.1) 0.0019 (0.0)

Central Asia 0.0283 (0.6) 0.0020 (0.0) 0.0011 (0.2)

constant 0.1313 (1.5) 0.0825 (1.7) 0.1542 (1.7)

F-regions ( p) 2.69 0.041 2.53 0.051 2.97 0.056

Note: NAS = national accounts. The top panel shows the root mean squared difference between pairs of 
consumption price indexes over the 62 countries. The country price indexes are those shown in table 21A.1. 
Means and standard  deviations in the second panel refer to the same indexes. The final panel shows regres-
sions of the log of the ratio of the survey-based to national accounts–based estimates on the log of per cap-
ita GDP in PPP$ (from the 2008 World Development Indicators) and dummies for the ICP regions. For these 
regressions, India is treated as a region, and is the base country, so that Asia refers to non-Indian Asia.

TABLE 21.1  Survey-Based (S) and NAS-Based Estimates (N) of the Price of 
Aggregate Consumption
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105  consumption basic headings in the ICP; we exclude housing rental (actual and imputed), 
FISIM, and prostitution in order to match our national accounts–based (NAS) and survey results. 
As we shall see in section 3.3, these differences have substantial effects on the calculated P3s. 
In terms of table 21.1, recalculating the NAS-based PPPs using 105 basic headings, instead of 
102, reduces the mean squared error (MSE) with the Fisher NAS index, 0.156 in table 21.1, to 
0.099 (not shown), with the remainder of the discrepancy coming from the different methods of 
calculation.

The distances between the survey- and national accounts–based (102 basic headings) versions 
of our consumption price indexes are only 0.065 (Fisher), 0.048 (Törnqvist), and 0.078 (CPDW), 
less than half the size of the difference between our survey-based indexes and the ICP national 
accounts–based indexes. These differences are important, but smaller than the differences induced 
by the combination of dropping some basic headings and using the ICP method of  calculation. The 
top panel of table 21.1 also shows that the GEKS-Fisher and GEKS-Törnqvist indexes are  typically 
close to one another—whether the weights come from surveys or from national accounts—and that 
both are somewhat further away from either of the CPDW indexes. Within a weighting scheme—
national accounts or surveys—different indexes tend to be closer to one another than are the same 
indexes across weighting schemes. The overall conclusion is that the most important difference 
comes from the procedures used in the ICP versus those adopted here, as well as the exclusion of 
three basic headings. The second most important difference is between whether the aggregate expen-
diture weights come from the surveys or from the national accounts. Least important is the choice 
of formula, with Fisher and Törnqvist closer to one another than either is to the CPDW.

The second panel shows the means and standard deviations of the indexes. The standard 
deviations are very similar, but the ICP mean is about 3 percent lower than the others. Put differ-
ently, and in comparison with the direct calculations, the regional structure of the ICP, and other 
differences in calculation, results in the Indian consumption price level being higher relative to the 
other countries listed here. The dropping of the three basic headings turns out not to be impor-
tant; replacing them and recalculating the NAS-based PPPs with 105 basic headings give the same 
estimates as with 102 basic headings.

The final panel of table 21.1 shows a series of regressions that test for systematic differences 
between the national accounts and survey versions of our indexes. These help understand why the 
indexes differ, but will also help impute indexes for countries where we have national accounts 
but no survey estimates of household consumption patterns. The estimates show that survey esti-
mates are lower in better-off countries, with the ratio falling by between 1 and 2 percent for every 
doubling of per capita income. Even so, the effects are barely significant. The F-statistics for the 
regional effects are typically close to significance at the 5 percent level, but tend to be inconsistent 
across indexes and quite small. It is not clear whether it would be worthwhile using these results to 
estimate survey-based indexes in countries without surveys, rather than simply using the national 
accounts–based indexes themselves.

We have looked in more detail at the reasons for the differences between the national 
accounts and the survey-based indexes. Since both indexes use the same parities for the 102 basic 
headings, differences are driven entirely by the pattern of expenditures over the parities. We have 
calculated, for each survey, the correlation between the (processed) survey-based estimates of the 
aggregate budget shares and those from the national accounts for all categories of consumption 
and for the subgroup of food, drinks, tobacco, and narcotics. It is not obvious what to expect of 
these numbers, nor how low a correlation would have to be to be a source for concern. There are a 
few very low numbers, even for the somewhat easier to measure food category. In an extreme case, 
the budget shares from the 2003 survey of Chad correlate with the national accounts numbers at 
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only 0.090 over all goods, and only 0.023 for food. There are a number of other correlations under 
0.5. We have done some cross-checking of these numbers, and as is usually the case in comparing 
surveys and national accounts, the problems are not easily attributable to one side or the other.

Table 21A.2 presents the standard errors associated with the plutocratic survey-based PPPs. 
We show only the GEKS-Fisher and the CPDW; the results for the GEKS-Törnqvist are similar to 
those for the GEKS-Fisher, and indeed the estimates of the sampling standard errors are identical. 
We present the PPPs themselves here rather than price of consumption; the former is the latter multi-
plied by the market rate of exchange of local currency to rupees. The standard errors are the standard 
errors of the logarithms of the PPPs, and so can be thought of as relative standard errors. They are 
also the standard errors for the logarithms of the prices of consumption in table 21A.1. There are 
two main points. First, the sampling errors are very small. Although some of the surveys have small 
sample sizes, the sampling standard errors for the PPP indexes are negligible. Second, the same is not 
true for the standard errors associated with failure of arbitrage or failure of the law of one price. Akin 
to the Paasche and Laspeyres Spread, these standard errors measure the  uncertainty associated with 
picking one particular index number when relative prices are not the same in different countries. 
These standard errors are typically in the vicinity of from 8 to 10  percent, as opposed to a half to a 
tenth of 1 percent for the sampling standard errors. This finding of negligible standard errors from 
sampling, but substantial uncertainty from variations in relative prices, characterizes all of our results.

3.2 Poverty-Weighted Purchasing Power Parities, P4s
Table 21A.3 shows the first set of poverty-weighted PPPs or P4s; these are calculated using all 
50 poverty lines that we have available according to the first variant described in section 1.3, in 
which the global poverty line is the poverty-weighted average of the individual lines converted to 
world rupees. Column 1 shows the closed-form approximation to the Törnqvist P4 that serves 
as the starting point for the further calculation, followed by the iteratively calculated Törnqvist 
indexes at bandwidths of 1, 0.5, and 0.1 standard deviations of the log per capita total expenditure; 
we use a bi-weight kernel

 K(t ) =   15 _ 
16

   (1−t 2)2   if  | t | ≤ 1

(21.11) K(t ) = 0   if  | t | > 1

where t is the difference between the household’s per capita total expenditure and the local currency 
version of the international poverty line divided by the bandwidth. The final two columns show the 
Fisher and CPDW P4s, both calculated using the smallest (0.1 standard deviation) bandwidth. The 
Törnqvist closed-form starting value is something of an outlier relative to the other indexes which 
are once again very similar to one another. Choosing a good bandwidth is a question of trading 
off bias against variance; a small bandwidth means we only use households near the poverty line, 
but the result is a larger sampling variance in our estimates. Tables 21A.4 and 21A.5 show how 
this works; table 21A.5 lists the numbers of households at each bandwidth for the indexes in table 
21A.3, while table 21A.4 lists the corresponding standard errors of the log PPPPs. For example, in 
a country with a large survey such as Indonesia, there are 22,760 households in the band around 
the poverty line when the bandwidth is 1 standard deviation, which falls to 10,415 with a band-
width of a half, and only 1,916 with a bandwidth of 0.1. The corresponding sampling standard 
errors rise from 0.06 to 0.08 to 0.15 of 1 percent so that even with the smallest bandwidth, the 
sampling errors are negligible. Even for countries with much smaller sample sizes in the surveys, 
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where the standard errors are correspondingly larger—for example, Paraguay—the sampling stan-
dard errors at the smallest bandwidth are not much more than 1 percent.

Table 21.2 extends table 21.1 and shows the root mean square differences of the distances 
between the various indexes expressed, as before, as the price of consumption. In this table, F, 
T, and C stand for Fisher, Törnqvist, and CPDW, respectively, while N and S stand for national 
accounts and surveys so that, for example, F(S) and T(N) are the plutocratic Fisher index using 
survey weights and the plutocratic Törnqvist index using expenditure weights from the national 
accounts. The indexes with numbers refer to the bandwidth, so that F1.0, F0.5, and F0.1 are the 
Fisher P4 prices of consumption calculated at bandwidths of 1.0, 0.5, and 0.1 of a standard devia-
tion of the logarithm of per capita household expenditure. The first row shows, as expected, that 
the ICP price levels of consumption are relatively far away from the other indexes, with distances 
of from around 0.15 to 0.18. Our recalculated national accounts indexes are closer to the P4 
indexes, and their survey-based counterparts are closer still. The three national accounts P3 indexes 
are between 0.09 and 0.11 away from the Fisher and Törnqvist P4s, and from 0.14 to 0.17 from 
the CPDW version of the P4. The survey-based P3 indexes, which use the same data as the P4s, 
are closer, from about 0.05 to 0.07 away from the Fisher and Törnqvist and from 0.09 to 0.12 for 
the CPDW. The closed-form Törnqvist approximation that we use to start the iterations for the 

T0 F1.0 F0.5 F0.1 T1.0 T0.5 T0.1 C1.0 C0.5 C0.1

ICP 0.179 0.154 0.155 0.158 0.153 0.156 0.157 0.171 0.176 0.178

F(N) 0.105 0.101 0.104 0.104 0.102 0.106 106.000 0.158 0.164 0.167

T(N) 0.093 0.090 0.093 0.093 0.086 0.089 0.090 0.144 0.150 0.153

C(N) 0.107 0.103 0.105 0.105 0.099 0.102 0.102 0.144 0.149 0.152

F(S) 0.073 0.054 0.057 0.057 0.056 0.060 0.060 0.114 0.120 0.123

T(S) 0.073 0.058 0.061 0.062 0.052 0.056 0.057 0.112 0.119 0.121

C(S) 0.084 0.062 0.064 0.065 0.055 0.057 0.057 0.092 0.098 0.102

T0 0 0.062 0.064 0.064 0.058 0.061 0.062 0.121 0.126 0.127

F1.0 — 0 0.006 0.011 0.023 0.024 0.026 0.075 0.081 0.084

F0.5 — 0 0.010 0.023 0.022 0.024 0.072 0.077 0.080

F0.1 — 0 0.027 0.026 0.026 0.074 0.079 0.081

T1.0 — 0 0.006 0.012 0.073 0.079 0.082

T0.5 — 0 0.008 0.069 0.075 0.078

T0.1 — 0 0.069 0.074 0.077

C1.0 — 0 0.011 0.023

C0.5 — 0 0.019

C0.1 — 0

Note: F = Fisher; T = Törnqvist; C = CPDW; N = national accounts; S = survey. ICP stands for the price of 
 consumption expenditures by individual households—that is, the PPP divided by the exchange rate. F(p), 
T(p), and C(p) are the aggregate (plutocratic) indexes computed from the surveys, Fisher, Törnqvist, and 
CPDW, respectively, again divided by the foreign exchange rate. The other indexes are indicated by their 
first letter, and by the bandwidths in terms of standard deviations of log PCE, 1.0, 0.5, or 0.1.

TABLE 21.2  Comparing Distances between Pairs of Alternative Indexes 
(root mean square differences over 62 countries of price of consumption)
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P4s is about as far away from the final P4s as the plutocratic survey-based indexes, so these latter 
could just as well have been used for starting values. Once we look within the P4 indexes alone, 
 changing the bandwidth does not move the indexes apart by much, especially within a specific 
index, though, as is to be expected, the adjacent bandwidths are closer than are the two extremes. 
Even here, the CPDW P4 is not only further away from the other two indexes than they are from 
one another, but it also shows the largest internal changes as the bandwidth is reduced.

Table 21.3 examines the effects of different global poverty line procedures on the poverty-
based purchasing power parity indexes. We consider two alternatives corresponding to the variants 
discussed in section 1.3: multiplying the 50 poverty lines by two, and the RCS procedure using 
only the local poverty line of 15 (here 14) very poor countries.

Table 21.3 shows that the different methods of calculating the global line do not have much 
effect on the poverty-weighted P4 indexes. Replacing (a) the 50 lines with poverty weighting by 
(b) 14 of the 15 poorest country lines used by RCS (we have no survey data for one country) with 
no weighting makes very little difference, with distances from the original consumption prices of 
0.014 and 0.013 for the Fisher and Törnqvist and of 0.036 for the CPDW. Doubling the poverty 
lines moves the indexes somewhat further, though the distances are only 0.050 for the Fisher, 
0.048 for the Törnqvist, and 0.084 for the CPDW, comparable to the distance moved by shifting 
from the survey-based P3s to P4s. The means of the original and RCS consumption prices are 
close, with some increase when we double the underlying poverty lines; this presumably reflects 
the changing balance of global poverty between India and the rest of the world as the poverty lines 

Mean Standard deviation Distance from P4 with PL  2 Distance from P4 with RCS PL

Fisher

 Original 1.404 0.379 0.057 0.014

 PL × 2 1.455 0.384 0 0.050

 RCS PL 1.410 0.376 — 0

Törnqvist

 Original 1.402 0.372 0.053 0.013

 PL × 2 1.448 0.378 0 0.048

 RCS PL 1.406 0.372 — 0

CPDW

 Original 1.347 0.373 0.101 0.036

 PL × 2 1.437 0.381 0 0.084

 RCS PL 1.362 0.364 — 0

Note: RCS = Ravallion, Chen, and Sangraula; PL = poverty line. Original indexes are the prices of  consumption 
based on the P4 index with bandwidth of 0.1 standard deviations; the global poverty line is calculated by 
weighting by the number of poor people in each of the 50 countries. The PL x 2 uses the same 50 country 
poverty lines as in the original calculation, but multiplied by two; again, the global line is weighted by the num-
ber of people below the line in each country. This alternative is intended to mimic the comparison between 
dollar-a-day poverty and two-dollar-a-day poverty. The consumption price indexes with RCS PL are intended 
to mimic Ravallion, Chen, and Sangraula’s (2009) global poverty line. They are calculated using the poverty 
lines for 14 of their 15 countries—we do not have data for Guinea-Bissau, which is excluded—and without 
weighting, so that the global poverty line is the unweighted average of the P4 converted value of the 14 lines.

TABLE 21.3  Comparing Distances between P4s under Different Poverty Lines 
(means, s.d.’s, and root mean square differences over 62 countries of price 
of consumption)



570 Measuring the real size of the World econoMy

are moved up, though the exact mechanism is not obvious. Once again the CPDW indexes are not 
only further away from the Fisher and Törnqvist than they are from one another, but the CPDW 
indexes are less internally stable, moving further when we vary the underlying poverty lines.

Table 21.4 looks for systematic patterns by income and region between the P4 and P3 
indexes. In these regressions, the dependent variable is the logarithm of the ratio of the P4—using 
bandwidths of 0.1 standard deviations—to our calculated P3s using the national accounts weights. 
The reason for this choice is that these P3s are available for countries where there are no survey data, 
and are therefore the starting point for imputing P4s in the absence of survey data. None of the esti-
mated regression coefficients are significant at conventional levels, so an argument could be made 
for simply using the P3 indexes. Even so, comparison with the results in table 21.1, which compared 
the survey- and national accounts–based P3s, shows that the income effects here are similar, so that 
most of the difference between the P4s and P3s can be traced to differences between the surveys 
and the national accounts expenditure patterns, consistently with other evidence on the indexes.

Table 21A.3, the table of country P4s, is one of the main results of the research program sum-
marized here, and we hope these numbers will be used by others who wish to make international 
comparisons of the living standards of the global poor. In our own work, we have used  column 3, 
the Törnqvist index with a bandwidth of 0.5, and we would recommend against using the CPDW, 
but other choices are possible. We also recognize that these numbers are more immediately compre-
hensible in U.S. dollars, for which we would recommend using a rate of 16.11 rupees to the dollar, 
the derivation of which is discussed in connection with table 21.5. Finally, it should be noted that 
all of the calculations in this chapter are for the calendar year 2005. For other years—at least until 
the results of the 2011 ICP become available—a rough updating procedure is to use the country 
consumer price indexes (available in the World Development Indicators); the (obvious) formula is

(21.12)  P  r  ij  =  P  t  ij    
 π  j  rt  _   π  i  rt  

  

where i is the base country, j is the comparison, t is the base year (2005), r is the year desired, and 
πrt

i  is the ratio of country i’s consumer price index (CPI) in year r to year t. For countries that we 
do not cover, either because they do not appear in ICP 2005 or because there are no surveys, the 
results in table 21.4 support the use of the PPPs from the ICP itself.

Fisher Törnqvist CPDW

Log of ratio of P4 with bandwidth 0.1 to P3 with NAS weights

ln y −0.0166 (1.6) −0.0140 (1.7) −0.0241 (1.8)

Asia −0.0202 (0.3) −0.0206 (0.4) −0.0366 (0.5)

Africa −0.0556 (1.0) −0.0459 (1.0) −0.0943 (1.2)

Latin America −0.0275 (0.4) −0.0218 (0.4) −0.0351 (0.4)

Western Asia −0.0353 (0.6) −0.0429 (0.9) −0.0826 (1.0)

Constant 0.1280 (1.3) 0.1079 (1.4) 0.1858 (1.1)

F regions ( p) 0.99 0.42 0.89 0.48 1.75 0.15

Note: CPDW = Country Product Dummy-Weighted. India is the omitted “region.” The last row shows the 
F-statistic for the omission of the regions, together with the associated p-value.

TABLE 21.4  Income and Regional Effects in Poverty PPPs versus PPPs and the ICP 
Consumption PPP
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3.3 Global Poverty Estimates
We conclude with the main use of our poverty-weighted PPPs, which is the re-estimation of global 
poverty. As is already clear, our P4s are relatively close to the P3s from the ICP, so that the substitu-
tion of poverty weights for plutocratic national accounts weights will not, in and of itself, make a 
large difference to global poverty counts. However, this is far from being true of the choice of pro-
cedure for calculating the global poverty line. When we compute the global poverty line using the 
weighted average of the 50 national poverty lines, with numbers of people in poverty as weights, 
we get sharply lower global counts than when we use the lines from the 15 poorest countries, which 
is how the World Bank calculates its numbers. The main reason for this difference is the fact that 
India is included in the 50, but not in the 15. India has a large number of poor people and, by 
international standards, a low national poverty line. The global poverty line, and the associated 
global poverty count, is much lower when India is included than when it is excluded—see Deaton 
(2010) for further discussion and arguments for India’s inclusion, the most important of which is 
the discontinuity with previous poverty counts that comes from its exclusion.

Table 21.5 presents poverty estimates for the world and for its main regions, with different 
PPPs and different procedures for calculating the global line. The first set of numbers reproduces 
the Bank’s poverty counts for 2005 (World Bank 2008b). The Bank’s poverty line is $38 per person 
per month (first row), calculated as the unweighted average of the PPP value of the local lines of 
15 of the world’s poorest countries (second row) with the conversion done using the P3s (third 
row) from the ICP (fourth row.) These parameters give a global poverty total of 1.32 billion, with 
the distribution over regions as shown. In the next three columns, we use P4s, and show the three 
different aggregation formulas: CPDW, Fisher, and Törnqvist. Because we lack household survey 
data for Guinea-Bissau, which is one of the 15 countries, we work with the remaining 14. This 
exclusion makes almost no difference, and we can reproduce the first column very closely using the 
14 countries and the PPPs from the ICP (calculations not shown here).

Using P4s and 14 countries for the global line, the global poverty count varies from 
1.13  billion using the Törnqvist to 1.21 using the CPDW. (For the GEKS indexes the range is only 
1.13–1.16.) The reduction in global poverty from the Bank numbers, from 1.32 billion, comes pri-
marily from our treatment of housing rental in the 14 index countries for several of whom the ICP 
parity estimates of housing are incorrect, essentially because the national accounts make little or no 
allowance for imputed rents. The ICP treatment of housing is entirely appropriate for its main pur-
pose, which is the estimation of GDP, but is not appropriate for  poverty  calculations—see  Deaton 
and Heston (2010) and Deaton (2010) for further discussion. Our treatment of rentals, which 
assumes that the parity for rentals is the same as for consumption as a whole, raises the P3s and 
P4s for several of the index countries, which lowers their poverty lines in international  currency, 
so that our poverty lines—shown here in international rupees given that we cannot include the 
United States in our P4s—are lower than the Bank’s, and a lower line gives a lower poverty count.

The final three columns in table 21.5 show our preferred poverty estimates, preferred because 
they take all poverty lines into account, with appropriate weights. Here we use poverty lines, not 
just from the 14 poorest countries, but from the 50 countries whose poverty lines are included in 
RCS. Because these countries differ in levels of development and poverty rates, we use our P4s to 
convert their poverty lines, and then take a weighted average using as weights the numbers of poor 
people in each country. These calculations are done simultaneously with the calculation of the P4s, 
so that the international rupee value of the local poverty lines, the local poverty counts, and the 
P4s are all mutually consistent once the calculations are completed.

These global poverty lines are sharply lower, not only than the Bank’s line, but also than our 
own P4 lines using only 14 countries. The largest contributor to this difference is the inclusion of 
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India in the 50 countries. India has a very low poverty line relative to its level of GDP per capita, 
and makes a large contribution to global poverty, so its inclusion in the 50-country calculation 
brings down the global line and the global count. After the 2005 round of the ICP, the Bank 
recalculated its global line with the new P3s and chose a new index group, which excluded India. 
As was the case with the 14-country-based P4s, there is little difference in counts according to the 
aggregation formula used for the P4s, and for all three cases we estimate the global poverty count to 
be between 865 and 874 million people. Compared with the Bank’s estimate of 1.32 billion, more 
than 100 million comes from our better treatment of housing, and the rest from the inclusion of 
more countries—particularly India—in the global poverty line.

How can we think about the poverty lines in table 21.5 in terms of dollars? While we recog-
nize that it is inevitable that people will want such numbers, a good reason for not calculating them 
is that the structure of the United States—or of other advanced economies—is quite different from 
the structures of the economies where the global poor live, so that index numbers that compare 
the two are subject to a great deal of uncertainty and vary greatly across aggregation formulas. 
It is to avoid this unnecessary uncertainty that we have computed both P3s and P4s using only 
 information from the countries included in the global poverty count. Even so, in recognition of the 
demand, we present PPPs from international rupees to dollars; these are strictly “below-the-line” 
calculations that do not feed back into any of the poverty calculations in the table.

The calculations are done as follows. We first convert the basic heading prices for the 
62 countries into international rupees using the P4s for local currency to international rupees. 
We then compute 62 pair-wise price indexes (rupees per dollar) comparing the prices in each coun-
try with U.S. prices using the poverty line weights from the 62 countries and national accounts 
consumption weights from the United States. Note that there are no poverty line weights for the 
United States because no one lives at that level, and, in any case, there is an argument for making 
the comparison using the weights of an above-middle-class American—a member of the audience 
for international poverty statistics. The resulting rupee to dollar exchange rates vary across aggre-
gation methods, but are virtually independent of the country used for the comparison (e.g., the 
Fisher index varies only from 17.3 to 17.5 across the 62 countries), so we take simple averages 
over the group of countries used in the poverty line calculations, either 14 or 50 in table 21.5. The 
results are shown in the fifth (PPP) and sixth (poverty line in dollars per day) rows of table 21.5; in 
the first column we use the consumption PPP from the ICP, as is done in the Bank’s calculations.

We tend to disfavor the CPDW on theoretical grounds, so we are left with daily per person 
global poverty lines of $0.99 (Törnqvist) and $0.92 (Fisher). Not much weight should be attached 
to the fact that these numbers are so close to the original dollar a day—which is around $1.45 at 
2005 prices. Moreover, the full range from $0.92 to $1.19 reflects not the uncertainty in the global 
line itself, which varies only from 485 to 495 international rupees a month, but the difficulty of 
making purchasing power comparisons between the United States and poor countries, compari-
sons which need not (and in our view should not) play any part in calculating the global line.

6. Summary and Conclusions
Our aim in this chapter is to show how to calculate purchasing power parity exchange rates that 
reflect the consumption patterns of poor people around the world, poverty-based PPPs, or P4s, 
rather than the familiar P3s. P4s, unlike P3s, require household survey information, but there are 
currently enough household surveys to cover the vast majority of the world’s poor population. 
P4s, unlike P3s, need to be calculated simultaneously with the global poverty line, because the 
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price indexes depend on the line and the line depends on the price indexes. The fixed point can be 
calculated explicitly in a special case, though here we use an iterative procedure that works more 
generally. We have developed formulas for standard errors of our estimates in order to address the 
concern that some of the household surveys have small samples, so that the estimates might be 
too noisy for use. In practice, the standard errors from sampling are small, negligibly so relative to 
the more general uncertainty associated with the choice of index number formula. The design and 
detail of household surveys vary widely across the world, and many compromises and assumptions 
have to be made to adapt the survey data to match the prices from the International Comparison 
Program. We believe our procedures are unlikely to be a source of much error in our final estimates.

In the end, poverty-weighted purchasing power parity exchange rates look very much like 
the regular purchasing power parity exchange rates that use weights from the national accounts, 
certainly when we confine ourselves to comparisons that do not involve the rich countries of the 
world. Although it is true that poor people have different consumption patterns from the aggregate 
patterns in the national accounts, the reweighting is similar in different countries, so that the price 
indexes between each pair do not usually change by much. There are, of course, exceptions, but 
the weighting differences between P4s and P3s are probably not of great importance for estimating 
global poverty.

A larger source of difference between the P3s and P4s is data inconsistency between house-
hold surveys and national accounts, so that the consumption pattern in one is often different from 
the consumption pattern in the other, even when we use both to estimate aggregate consumption. 
Some of this comes from difference in definition and coverage—FISIM and owner-occupied rental 
equivalence are not collected in surveys, nor (usually) are expenditures on narcotics or prostitution. 
Perhaps more important are measurement errors in either the surveys or the national accounts or 
both. Yet even the differences in these weights do not generate large differences between P3s and P4s.

When we use our preferred P4s to calculate global poverty, we find global poverty counts 
that are close to the World Bank’s estimates prior to the revisions that accompanied the revision 
of the ICP, somewhat less than 900 million people, as opposed to the Bank’s new estimates of 
1.3  billion. This difference comes, not from our use of P4s as opposed to P3s, but from our inclu-
sion of India’s national poverty line in the calculation of the global line, and, to a lesser extent, 
from our discarding the faulty housing parities from the 2005 ICP. The Bank’s new global poverty 
line does not include India’s line, and is therefore much higher than our line, or indeed the Bank’s 
earlier line.

There are a number of important issues that we do not address. First among these is that we 
make no attempt to use separate prices for the poor. Instead, we confine ourselves to reweighting 
the same prices to match the expenditure patterns of households near the global poverty line. The 
Asian Development Bank (ADB 2008) has undertaken experimental work to identify the prices 
paid by the poor, by collecting prices in shops and markets thought to be patronized by the poor 
and by specifying varieties of goods that are typically purchased by the poor. One potential weak-
ness of these procedures is that it is unclear exactly what and where the poor buy, and the ADB’s 
specifications were set by groups of experts. Perhaps a better source of such information is to use the 
unit values in household surveys, which have the advantage of relating to actual purchases by poor 
people. The corresponding disadvantage is that there is no obvious way of specifying quality, or of 
controlling for quality variation across poor and nonpoor. A useful project would be to compare 
unit values with the prices collected for the 2005 ICP.

Our work also raises a number of issues that are relevant for future work on the ICP and 
on household surveys. For the former, it is clear that, in some respects, the demands of national 
accounting and of poverty work are different. For example, for poverty work we need prices paid 
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by consumers, not prices paid by governments on behalf of consumers—a distinction that is par-
ticularly troubling in the case of health-related goods such as pharmaceuticals. It is also the case 
that when direct measurements break down or are difficult, the supplementary imputations that 
are suitable for estimating national accounts are sometimes different than those that would make 
the most sense for estimating poverty.

On household surveys, our plea is mostly for greater harmonization across countries.  
We realize that surveys are used for different purposes in different countries, and that a survey that 
works in one country may be useless in another. Nevertheless, greater standardization is certainly 
possible in some cases, not only in data collection, but in the reporting and documentation of 
survey design.
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ANNEX

Country Tables

Pc ICP Pc Fisher Pc Törnqvist Pc CPDW

NAS Survey NAS Survey NAS Survey

India 1 1 1 1 1 1 1

Bangladesh 1.120 1.091 1.077 1.079 1.063 1.098 1.073

Bhutan 1.183 1.158 1.139 1.135 1.128 1.126 1.142

Cambodia 1.116 1.111 1.175 1.092 1.147 1.057 1.135

China 1.411 1.404 1.354 1.410 1.389 1.399 1.361

Fiji 2.589 2.222 2.124 2.162 2.106 2.184 2.079

Indonesia 1.221 1.185 1.184 1.163 1.169 1.143 1.168

Lao PDR 0.993 1.043 1.090 1.048 1.076 1.033 1.123

Malaysia 1.577 1.497 1.440 1.471 1.439 1.416 1.379

Maldives 2.150 1.716 1.721 1.708 1.702 1.668 1.613

Mongolia 1.225 1.217 1.234 1.204 1.216 1.166 1.172

Nepal 1.048 0.989 1.003 0.976 0.999 0.950 0.999

Pakistan 0.984 1.038 1.071 1.029 1.055 1.005 1.052

Philippines 1.241 1.238 1.249 1.221 1.238 1.194 1.199

Sri Lanka 1.126 1.178 1.150 1.157 1.142 1.128 1.106

Thailand 1.227 1.306 1.299 1.268 1.273 1.219 1.232

Vietnam 1.055 1.031 1.058 1.044 1.069 1.028 1.048

Argentina 1.318 1.383 1.347 1.374 1.359 1.363 1.326

Bolivia 0.900 1.020 1.056 1.007 1.043 0.955 1.013

Brazil 1.828 1.992 1.951 1.912 1.888 1.956 1.917

Colombia 1.452 1.676 1.693 1.642 1.644 1.619 1.595

Paraguay 0.974 1.094 1.074 1.083 1.074 1.051 1.030

Peru 1.416 1.670 1.621 1.642 1.571 1.677 1.540

Armenia 1.212 1.146 1.164 1.142 1.143 1.140 1.124

Azerbaijan 1.039 0.961 0.883 0.968 0.933 0.987 0.918

Kazakhstan 1.382 1.070 1.060 1.100 1.068 1.122 1.068

Kyrgyz Republic 0.896 0.789 0.807 0.823 0.837 0.822 0.856

Tajikistan 0.840 0.613 0.775 0.783 0.821 0.755 0.844

Yemen, Rep. 1.345 1.201 1.150 1.166 1.156 1.139 1.150

Benin 1.475 1.545 1.448 1.544 1.490 1.576 1.499

Burkina Faso 1.299 1.417 1.382 1.389 1.379 1.388 1.376

Burundi 1.168 1.283 1.214 1.298 1.212 1.301 1.163

TABLE 21A.1 Consumption Prices Using National Aggregate Expenditures as Weights
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TABLE 21A.1  Consumption Prices Using National Aggregate Expenditures as Weights 
(continued )

Pc ICP Pc Fisher Pc Törnqvist Pc CPDW

NAS Survey NAS Survey NAS Survey

Cameroon 1.578 1.690 1.681 1.674 1.686 1.665 1.655

Cape Verde 2.493 2.402 2.295 2.383 2.286 2.382 2.264

Chad 1.755 1.995 1.882 1.944 1.847 2.082 1.849

Congo, Dem. Rep. 1.886 1.975 1.989 1.934 1.961 1.976 2.010

Congo, Rep. 2.013 2.122 2.072 2.111 2.072 2.122 2.083

Côte d’Ivoire 1.746 1.850 1.828 1.837 1.846 1.859 1.850

Djibouti 1.715 1.950 2.051 1.935 2.025 1.796 1.985

Ethiopia 0.897 1.068 1.039 1.035 1.016 0.982 0.978

Gabon 2.378 2.505 2.469 2.507 2.483 2.565 2.525

Gambia, The 1.023 1.224 1.314 1.232 1.296 1.147 1.247

Ghana 1.394 1.593 1.540 1.577 1.540 1.572 1.516

Guinea 1.148 1.260 1.254 1.272 1.270 1.310 1.328

Kenya 1.223 1.380 1.340 1.370 1.335 1.377 1.326

Lesotho 1.523 1.671 1.726 1.712 1.721 1.650 1.677

Madagascar 1.066 1.111 1.153 1.132 1.159 1.171 1.211

Malawi 1.359 1.572 1.462 1.577 1.501 1.559 1.482

Mali 1.552 1.663 1.585 1.641 1.590 1.654 1.601

Mauritania 1.341 1.569 1.530 1.534 1.507 1.521 1.469

Morocco 1.756 1.929 1.777 1.897 1.800 1.901 1.772

Mozambique 1.409 1.658 1.471 1.616 1.477 1.578 1.395

Niger 1.433 1.602 1.575 1.579 1.570 1.567 1.575

Nigeria 1.692 1.836 1.826 1.827 1.824 1.874 1.848

Rwanda 1.200 1.287 1.352 1.284 1.375 1.211 1.331

Senegal 1.598 1.768 1.742 1.751 1.727 1.758 1.696

Sierra Leone 1.361 1.597 1.571 1.593 1.576 1.539 1.510

South Africa 2.032 2.172 2.034 2.129 2.013 2.168 2.016

Swaziland 1.657 1.815 1.709 1.816 1.726 1.761 1.590

Tanzania 1.218 1.304 1.267 1.269 1.248 1.284 1.257

Togo 1.513 1.644 1.595 1.631 1.605 1.681 1.618

Uganda 1.182 1.240 1.172 1.257 1.205 1.230 1.154

Note: Pc = price of consumption; NAS = national accounts–based; CPDW = Country Product Dummy-
Weighted. The first column is from the ICP final report (World Bank 2008a), and is the PPP for individual 
consumption expenditures by households divided by the foreign exchange rate, the “price of consump-
tion” with India as base. The second, third, and fourth columns are prices of consumption using the parities 
for 102 basic heads, but using estimates of aggregate weights first from the national accounts, then from 
the household surveys. The first column and the first column of each pair differ only in the aggregation 
 formulas, the Ring structure, and the merging of regional parities for the basic headings of consumption.
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Pc Fisher Pc CPDW

PPP se(1) se(2) PPP se(1) se(2)

India 1.000 — — 1.000 — —

Bangladesh 1.571 0.0010 0.0836 1.565 0.0040 0.1048

Bhutan 1.139 0.0012 0.0693 1.142 0.0025 0.0828

Cambodia 109.1 0.0007 0.1040 105.4 0.0027 0.1308

China 0.251 0.0004 0.0975 0.253 0.0029 0.1293

Fiji 0.081 0.0011 0.0815 0.080 0.0038 0.0967

Indonesia 260.6 0.0004 0.0757 257.0 0.0026 0.0940

Lao PDR 263.2 0.0040 0.1000 271.4 0.0027 0.1370

Malaysia 0.124 0.0052 0.0862 0.118 0.0035 0.1128

Maldives 0.499 0.0062 0.0954 0.468 0.0038 0.1219

Mongolia 33.73 0.0007 0.0851 32.02 0.0031 0.1039

Nepal 1.622 0.0014 0.0848 1.616 0.0090 0.1046

Pakistan 1.446 0.0005 0.0799 1.420 0.0039 0.0941

Philippines 1.560 0.0005 0.0858 1.498 0.0040 0.1040

Sri Lanka 2.621 0.0006 0.0861 2.521 0.0032 0.1051

Thailand 1.185 0.0005 0.0765 1.124 0.0028 0.0877

Vietnam 380.6 0.0010 0.0860 376.9 0.0033 0.1104

Argentina 0.089 0.0008 0.0813 0.087 0.0045 0.0982

Bolivia 0.193 0.0015 0.0790 0.185 0.0048 0.0946

Brazil 0.107 0.0012 0.0986 0.106 0.0035 0.1196

Colombia 89.07 0.0011 0.0795 83.93 0.0034 0.0938

Paraguay 150.5 0.0017 0.0830 144.3 0.0034 0.1026

Peru 0.121 0.0010 0.0798 0.115 0.0038 0.0906

Armenia 12.08 0.0025 0.0791 11.66 0.0039 0.0894

Azerbaijan 94.62 0.0043 0.0950 98.37 0.0039 0.1164

Kazakhstan 3.195 0.0006 0.0809 3.219 0.0106 0.0921

Kyrgyz Republic 0.751 0.0041 0.0969 0.796 0.0049 0.1076

Tajikistan 0.055 0.0026 0.0974 0.060 0.0052 0.1061

Yemen, Rep. 4.993 0.0017 0.0868 4.991 0.0033 0.1035

Benin 17.32 0.0014 0.0966 17.93 0.0057 0.1323

Burkina Faso 16.53 0.0011 0.0746 16.45 0.0032 0.0906

Burundi 29.78 0.0022 0.1077 28.52 0.0047 0.1544

Cameroon 20.11 0.0014 0.0715 19.79 0.0028 0.0855

Cape Verde 4.613 0.0022 0.0893 4.551 0.0031 0.1051

Chad 22.52 0.0012 0.0742 22.12 0.0023 0.0884

Congo, Dem. Rep. 21.37 0.0008 0.0706 21.60 0.0033 0.0867

Congo, Rep. 24.78 0.0012 0.0755 24.92 0.0027 0.0883

TABLE 21A.2  PPPs (P3s) for Consumption Using National Aggregates from Surveys and 
the Standard Errors (se) of Their Logarithms
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TABLE 21A.2  PPPs (P3s) for Consumption Using National Aggregates from Surveys and 
the Standard Errors (se) of Their Logarithms (continued )

Pc Fisher Pc CPDW

PPP se(1) se(2) PPP se(1) se(2)

Côte d’Ivoire 21.86 0.0018 0.0741 22.12 0.0034 0.0906

Djibouti 8.267 0.0010 0.0774 7.999 0.0041 0.0970

Ethiopia 0.204 0.0013 0.0846 0.192 0.0055 0.0970

Gabon 29.54 0.0009 0.0805 30.20 0.0030 0.0942

Gambia, The 0.852 0.0025 0.0800 0.808 0.0030 0.0935

Ghana 316.8 0.0009 0.0751 312.0 0.0069 0.0866

Guinea 103.7 0.0019 0.0975 109.8 0.0028 0.1237

Kenya 2.295 0.0010 0.0703 2.272 0.0026 0.0847

Lesotho 0.249 0.0019 0.0752 0.242 0.0032 0.0900

Madagascar 52.44 0.0023 0.0817 55.06 0.0039 0.0984

Malawi 3.927 0.0031 0.1121 3.980 0.0037 0.1549

Mali 18.96 0.0008 0.0710 19.15 0.0036 0.0859

Mauritania 9.190 0.0009 0.0751 8.823 0.0047 0.0900

Morocco 0.357 0.0008 0.0923 0.356 0.0033 0.1095

Mozambique 777.9 0.0030 0.0989 737.5 0.0031 0.1317

Niger 18.84 0.0011 0.0723 18.83 0.0024 0.0883

Nigeria 5.435 0.0011 0.0861 5.500 0.0029 0.1009

Rwanda 17.10 0.0021 0.0971 16.83 0.0031 0.1273

Senegal 20.83 0.0006 0.0700 20.28 0.0031 0.0843

Sierra Leone 103.3 0.0025 0.0848 99.26 0.0077 0.0989

South Africa 0.293 0.0014 0.0832 0.291 0.0030 0.1004

Swaziland 0.246 0.0040 0.0831 0.229 0.0027 0.1068

Tanzania 32.15 0.0013 0.0743 31.91 0.0046 0.0887

Togo 19.08 0.0009 0.0775 19.35 0.0029 0.0912

Uganda 47.33 0.0019 0.1105 46.58 0.0033 0.1536

Note: CPDW = Country Product Dummy-Weighted. Pc is the aggregate (plutocratic) consumption PPP 
expressed in local currency per Indian rupee. The Törnqvist index is not shown because the results are 
similar to those for the Fisher index. The second and third columns of each set show the standard errors 
associated with sampling from the household surveys and the standard errors associated with the failure 
of arbitrage. Standard errors are standard errors of the logarithms of the PPPs shown in the first column. 
Standard errors for India and China are not shown; the former is the base country, while for China we are 
using synthetic data that match the published tables.
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Törnqvist indexes Fisher CPDW

Approx. 1.0 0.5 0.1 0.1 0.1

India 1.000 1.000 1.000 1.000 1.000 1.000

Bangladesh 1.479 1.501 1.496 1.494 1.517 1.510

Bhutan 1.114 1.089 1.086 1.086 1.098 1.081

Cambodia 102.9 103.0 102.5 102.3 104.0 100.2

China 0.252 0.253 0.252 0.252 0.246 0.241

Fiji 0.082 0.080 0.080 0.080 0.081 0.077

Indonesia 259.3 252.5 251.5 251.0 255.3 245.5

Lao PDR 260.6 251.8 251.3 252.7 256.1 260.3

Malaysia 0.128 0.124 0.124 0.123 0.125 0.117

Maldives 0.532 0.506 0.501 0.491 0.505 0.484

Mongolia 33.84 32.92 32.83 32.74 33.23 30.65

Nepal 1.487 1.535 1.532 1.531 1.539 1.514

Pakistan 1.490 1.438 1.440 1.439 1.457 1.396

Philippines 1.522 1.482 1.476 1.473 1.486 1.382

Sri Lanka 2.554 2.521 2.514 2.509 2.526 2.346

Thailand 1.183 1.121 1.113 1.120 1.156 0.963

Vietnam 359.0 357.8 355.4 354.3 354.7 336.3

Argentina 0.083 0.081 0.081 0.081 0.080 0.073

Bolivia 0.192 0.183 0.183 0.183 0.186 0.175

Brazil 0.100 0.101 0.101 0.102 0.103 0.106

Colombia 93.99 87.81 87.78 88.47 89.99 86.33

Paraguay 147.8 144.9 144.1 145.2 145.4 138.0

Peru 0.122 0.117 0.117 0.118 0.120 0.114

Armenia 12.29 11.56 11.51 11.51 11.68 10.97

Azerbaijan 96.61 95.28 95.34 96.47 89.41 90.59

Kazakhstan 2.999 2.998 2.998 2.998 3.006 2.890

Kyrgyz Republic 0.799 0.755 0.744 0.741 0.740 0.715

Republic Tajikistan 0.060 0.055 0.056 0.056 0.048 0.054

Yemen, Rep. 4.885 4.781 4.750 4.795 4.631 4.494

Benin 18.26 17.70 17.68 17.64 17.14 16.87

Burkina Faso 16.12 15.97 15.93 15.91 15.90 15.40

Burundi 30.07 29.19 29.17 29.10 29.20 26.63

Cameroon 20.08 19.69 19.68 19.65 19.59 18.62

Cape Verde 4.308 4.297 4.273 4.303 4.354 4.067

Chad 23.17 22.12 22.11 22.10 22.48 21.46

Congo, Dem. Rep. 21.30 20.93 20.91 20.88 21.10 20.81

Congo, Rep. 26.19 24.68 24.66 24.67 24.52 23.89

TABLE 21A.3 Poverty-Weighted PPPs at Various Bandwidths
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TABLE 21A.3 Poverty-Weighted PPPs at Various Bandwidths (continued )

Törnqvist indexes Fisher CPDW

Approx. 1.0 0.5 0.1 0.1 0.1

Côte d’Ivoire 22.20 21.62 21.58 21.52 21.47 21.16

Djibouti 8.169 7.999 7.974 8.024 8.122 7.913

Ethiopia 0.200 0.194 0.194 0.193 0.197 0.178

Gabon 29.91 29.47 29.56 29.77 29.57 30.67

Gambia, The 0.912 0.855 0.855 0.853 0.859 0.785

Ghana 350.4 322.8 323.0 322.2 321.8 302.3

Guinea 111.3 105.8 105.8 105.8 104.2 109.0

Kenya 2.287 2.242 2.239 2.237 2.256 2.141

Lesotho 0.253 0.242 0.242 0.241 0.241 0.226

Madagascar 54.38 53.06 52.98 52.97 52.33 56.57

Malawi 3.993 3.909 3.903 3.887 3.782 3.622

Mali 19.29 18.73 18.70 18.71 18.60 18.38

Mauritania 9.466 8.942 8.919 8.875 9.066 8.415

Morocco 0.351 0.336 0.330 0.326 0.324 0.292

Mozambique 707.9 718.9 715.7 714.7 709.6 637.6

Niger 19.02 18.51 18.49 18.48 18.56 17.99

Nigeria 6.217 5.604 5.610 5.621 5.604 5.352

Rwanda 17.32 16.93 17.00 16.99 16.64 15.73

Senegal 21.13 20.28 20.24 20.24 20.45 19.45

Sierra Leone 107.8 103.5 103.5 103.2 102.9 96.47

South Africa 0.265 0.265 0.264 0.262 0.266 0.246

Swaziland 0.257 0.247 0.247 0.249 0.248 0.225

Tanzania 32.00 31.22 31.17 31.15 31.39 30.46

Togo 19.89 19.16 19.14 19.15 19.04 18.70

Uganda 46.74 46.15 46.04 45.76 44.34 40.90

Note: CPDW = Country Product Dummy-Weighted. Calculations using formulas described in the text. 
These are based on 50 local poverty lines and use 102 basic heads. The global poverty line is calculated by 
weighting each country’s poverty line in international rupees by the estimated number of people below the 
line in that country.



582 Measuring the real size of the World econoMy

T(1.0) T(0.5) T(0.1) F(0.1) CPD(0.1)

India — 0.00 0.00 0.00 0.00

Bangladesh 0.07 0.09 0.15 0.18 0.32

Bhutan 0.15 0.17 0.33 0.54 0.69

Cambodia 0.15 0.18 0.30 0.28 0.61

China 0.05 0.06 0.13 0.13 0.30

Indonesia 0.06 0.08 0.15 0.13 0.29

Fiji 0.16 0.24 0.58 0.87 1.25

Lao PDR 0.17 0.19 0.32 0.27 0.65

Malaysia 0.25 0.62 0.64 0.87 2.76

Maldives 0.52 0.83 1.59 1.49 3.24

Mongolia 0.18 0.21 0.38 0.30 0.79

Nepal 0.14 0.16 0.25 0.23 0.51

Pakistan 0.10 0.13 0.22 0.19 0.49

Philippines 0.09 0.12 0.20 0.20 0.37

Sri Lanka 0.10 0.13 0.26 0.25 0.62

Thailand 0.65 1.02 2.10 0.54 0.78

Vietnam 0.11 0.15 0.29 0.27 0.61

Argentina 0.19 0.32 1.09 1.13 1.06

Bolivia 0.24 0.29 0.76 0.74 1.27

Brazil 0.24 0.36 0.83 0.66 1.18

Colombia 0.19 0.31 0.65 0.61 1.25

Paraguay 0.36 0.48 1.28 1.06 2.01

Peru 0.20 0.29 0.63 0.45 1.33

Armenia 0.16 0.23 0.47 0.62 0.92

Azerbaijan 0.33 0.52 0.92 3.11 2.95

Kazakhstan 0.37 0.66 0.45 0.34 1.27

Kyrgyz Republic 0.57 0.83 1.56 1.39 2.28

Tajikistan 0.28 0.46 1.42 0.65 2.28

Yemen, Rep. 0.52 0.76 2.05 0.90 2.24

Benin 0.16 0.18 0.33 0.36 0.55

Burkina Faso 0.09 0.11 0.22 0.24 0.46

Burundi 0.24 0.27 0.46 0.44 1.04

Cameroon 0.25 0.28 0.41 0.53 0.74

Cape Verde 0.31 0.40 0.56 0.62 1.18

Chad 0.10 0.12 0.24 0.27 0.46

Congo, Dem. Rep. 0.12 0.16 0.30 0.21 0.51

Congo, Rep. 0.13 0.18 0.30 0.32 0.61

TABLE 21A.4  Estimates of Standard Errors of Log P4s from Sampling

percent
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TABLE 21A.4  Estimates of Standard Errors of Log P4s from Sampling (continued )

percent 

T(1.0) T(0.5) T(0.1) F(0.1) CPD(0.1)

Côte d’Ivoire 0.12 0.15 0.28 0.34 0.53

Djibouti 0.19 0.29 0.53 0.68 1.02

Ethiopia 0.13 0.15 0.26 0.26 0.55

Gabon 0.20 0.30 0.68 0.70 1.15

Gambia, The 0.32 0.37 0.62 0.63 1.38

Ghana 0.08 0.11 0.23 0.26 0.47

Guinea 0.21 0.26 0.47 0.51 0.86

Kenya 0.08 0.09 0.17 0.22 0.34

Lesotho 0.14 0.18 0.33 0.41 0.62

Madagascar 0.20 0.26 0.54 0.57 1.12

Malawi 0.14 0.17 0.34 0.41 0.59

Mali 0.09 0.12 0.25 0.29 0.47

Mauritania 0.15 0.19 0.35 0.35 0.68

Morocco 0.13 0.26 0.79 0.87 1.68

Mozambique 0.20 0.22 0.34 0.43 0.69

Niger 0.08 0.10 0.18 0.21 0.36

Nigeria 0.09 0.11 0.21 0.22 0.40

Rwanda 0.19 0.23 0.39 0.47 0.88

Senegal 0.08 0.10 0.16 0.17 0.31

Sierra Leone 0.20 0.22 0.34 0.44 0.68

South Africa 0.09 0.12 0.23 0.21 0.44

Swaziland 0.21 0.28 0.60 0.79 1.03

Tanzania 0.15 0.19 0.31 0.36 0.62

Togo 0.09 0.11 0.19 0.25 0.37

Uganda 0.17 0.21 0.41 0.41 0.70

Note: The figures shown have been multiplied by 100, and are already standard errors of logs. Hence, for 
example, the estimated standard error of the log of the Törnqvist P4 for the Maldives with bandwidth 1 
is 0.0052, or a little over half of 1 percent. For Armenia, Azerbaijan, Fiji, Ghana, Kazakhstan, Tajikistan, 
 Kyrgyz Republic, and Morocco, we do not have information on the survey design and have assumed that 
the  surveys are unstratified simple random samples, so that the standard errors shown are almost certainly 
too small. A synthetic data set was used for China.
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Sample size T(1.0) T(0.5) T(0.1) F(0.1) CPD(0.1)

India 124,644 78,724 45,623 9,670 9,761 10,003

Bangladesh 7,448 5,595 3,049 616 631 638

Bhutan 4,007 1,047 469 84 82 81

Cambodia 14,984 7,014 3,392 641 683 650

Chinaa 2,000 721 363 74 71 71

Indonesia 64,422 22,760 10,415 1,916 2,098 1,918

Fiji 5,244 1,761 807 158 158 149

Lao PDR 8,071 5,589 3,197 658 678 686

Malaysia 14,084 363 76 11 14 8

Maldives 2,728 157 42 11 11 7

Mongolia 11,162 4,112 1,913 339 371 334

Nepal 3,912 2,329 1,349 301 305 305

Pakistan 15,839 6,993 3,198 573 613 547

Philippines 42,094 17,839 8,998 1,814 1,882 1,673

Sri Lanka 16,924 4,484 1,785 342 360 258

Thailand 34,785 414 80 8 13 5

Vietnam 9,189 4,224 1,938 345 353 340

Argentina 27,245 2,304 798 135 136 109

Bolivia 5,732 1,125 415 77 77 72

Brazil 48,466 8,446 3,138 568 593 635

Colombia 22,949 2,357 880 166 169 163

Paraguay 2,682 580 260 51 47 52

Peru 18,911 3,464 1,227 219 217 214

Armenia 6,816 873 322 62 63 60

Azerbaijan 7,820 1,038 338 64 43 51

Kazakhstan 11,986 128 44 6 6 6

Kyrgyz Republic 1,081 210 81 14 16 14

Tajikistan 4,160 768 290 51 23 52

Yemen, Rep. 13,136 1,327 460 67 71 73

Benin 5,350 3,552 2,008 422 427 430

Burkina Faso 8,494 5,795 3,330 674 677 685

Burundi 6,668 3,807 2,124 444 436 463

Cameroon 10,992 5,111 2,603 522 524 482

Cape Verde 4,584 1,967 965 186 197 173

Chad 6,697 4,279 2,318 445 469 448

Congo, Dem. 
Rep.

11,959 6,626 3,508 713 709 714

Congo, Rep. 5,002 2,742 1,389 284 284 276

Côte d’Ivoire 10,800 5,473 2,769 562 564 567

TABLE 21A.5 Number of Observations within the Bandwidth around the Poverty Lines
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TABLE 21A.5  Number of Observations within the Bandwidth around the Poverty Lines 
(continued )

Sample size T(1.0) T(0.5) T(0.1) F(0.1) CPD(0.1)

Djibouti 2,380 794 344 45 49 49

Ethiopia 16,672 7,966 4,206 898 956 697

Gabon 6,379 1,070 424 74 74 93

Gambia, The 2,238 1,326 737 167 171 137

Ghana 8,687 4,513 2,335 443 442 442

Guinea 7,095 4,901 2,755 571 568 569

Kenya 13,154 8,055 4,534 942 966 932

Lesotho 5,992 3,532 1,876 404 404 418

Madagascar 5,078 996 391 56 60 82

Malawi 11,280 7,428 4,048 838 855 889

Mali 4,494 3,065 1,843 401 400 406

Mauritania 9,385 2,991 1,335 245 279 219

Morocco 14,243 5,508 1,085 96 93 70

Mozambique 8,700 5,931 3,400 679 668 698

Niger 6,689 4,419 2,438 528 521 532

Nigeria 19,158 13,019 7,350 1,572 1,565 1,574

Rwanda 6,900 3,326 1,496 266 268 297

Senegal 6,594 4,095 2,266 483 490 464

Sierra Leone 3,719 2,717 1,574 352 353 353

South Africa 26,215 10,039 4,772 948 959 913

Swaziland 3,794 2,907 1,739 343 344 385

Tanzania 22,178 13,996 7,670 1,601 1,587 1,604

Togo 7,500 5,218 3,011 616 616 616

Uganda 9,711 6,295 3,641 755 755 737

Note: T = Törnqvist; F = Fisher; CPD = Country Product Dummy. The first column is total number of 
 households in the survey. 
a. A synthetic data set was used for China (see text and appendix A2 of Deaton and Dupriez 2009).
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Alan Heston, D. S. Prasada Rao, Martin Ravallion, Sam Schulhofer-Wohl, Eric Swanson, 
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