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Abstract

The analysis presented here suggests that low-, middle-, and high-income countries all
respond differently to changes in income and food prices and, furthermore that low-income
countries are more responsive than high-income countries to such changes. These conclu-
sions are based on a two-stage, cross-country demand system fit to the 1996 International
Comparison Project (ICP) data for nine broad categories and eight food sub-categories of
goods across 114 countries. The broad consumption groups include: food, beverage, and
tobacco; clothing and footwear; education; gross rent, fuel, and power; house furnishings
and operations; medical care; recreation; transport and communications; and other items.
The food sub-groups include bread and cereals, meat, fish, dairy products, oils and fats,
fruit and vegetables, beverages and tobacco, and other food products. The country data
exhibit group heteroskedasticity, and a maximum likelihood procedure that corrects for
group heteroskedasticity is developed and used to estimate the model. Theil’s information
inaccuracy measures are calculated to measure the goodness of fit of the system of equa-
tions, while Strobel measures are calculated to measure the goodness of fit on an individ-
ual equation basis. Using the estimated parameters, income and price elasticities are calcu-
lated for the broad consumption categories and the food sub-categories.

Keywords: Consumption, cross-country demand, complete demand system, food
demand, elasticity, heteroskedasticity, maximum likelihood.
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Summary

A number of forces in the developing and the developed countries are driving changes in
global food consumption patterns, with income growth being one of the most important. As
food purchasing power increased among most consumers in the world during the past few
decades, consumers shifted to more expensive forms of nutrients. This study presents infor-
mation on consumer responsiveness to changes in food prices and income. Such informa-
tion can be used to predict future food needs as well as enhance the ability to assess the
need for different types of food among different countries.

The findings of this study suggest that low-, middle-, and high-income countries have
distinct demand responses; low-income countries are more responsive to income changes
than middle- and high-income countries. Additionally, the magnitude of demand responses
varies among consumption items, with smaller responses to income changes for staple
consumption categories such as food and clothing, and larger responses for rent, medical
care, and other luxury items such as recreation.

Consumers make their food purchase decisions based on a budget that also must cover
expenses for clothing, housing, and other goods and services. The overall budget available
for food depends on the amount of total household budget spent on other goods and serv-
ices. Therefore, an in-depth study on food demand requires an understanding of the
complete demand patterns of consumers. Using a two-stage demand model, this study
provides such a complete analysis of demand patterns, while focusing on food demand in
the second stage of the model.

Expenditure and consumption volume data were obtained for 114 countries from the 1996
International Comparison Project (ICP) for nine broad categories of goods and eight sub-

categories of food. The ICP provides the only available consumption data that are consis-

tent and comparable across a large number of countries.

The 1996 ICP data indicate that low-income countries spend a greater portion of their budget
on necessities such as food than wealthier countries do. On the other hand, relatively larger
shares of the total household budget in the wealthier countries are spent on rent and fuel,
medical care, transport and communication, and recreation. Low-value staples, such as
cereals, account for a larger share of the food budget in poorer countries, while higher-valued
food items, such as dairy and meat, are a larger share of the food budget in richer countries.

Demand responses to price changes are also generally the largest for poorer countries and
decrease with affluence. However, when food price changes are accompanied by equivalent
income changes, the wealthier low-income and middle-income countries make the largest
adjustments to their total food budget. Like the response to income change, price change
responses are larger for items such as medical care and recreation than for necessities like
food and clothing.

Individual food subgroup responses to income changes are the largest for the poorest country
and decline in magnitude with affluence. Staple food like cereals have smaller demand
responses to income changes than higher-valued food items, such as meat, fish, and dairy.

Demand response to food subgroup price changes are also the largest for the poorest
country and decline in magnitude with affluence. As with income changes, responses to
price changes are larger for higher valued food products, such as beverages, meat, and
dairy, than for staple food products, such as breads and cereals.
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Introduction

Recent shifts in food trade reveal dramatic changes in demand for food around the world that likely will
continue well into the future (Regmi, May 2001). A number of forces in both developing and developed
countries are driving these changes, the most important being income growth. In the past two decades,
average inflation-adjusted per capita income levels more than doubled in many countries, and food-pur-
chasing power increased among most consumers in the world. Increased caloric intake and population
growth in developing countries have continued to maintain significant demand for grains and oilseeds.
Although the food budget may grow at a relatively slow rate among high-income consumers, global food
consumption patterns are rapidly changing—with growing demands for quality, variety, and conven-
ience. Globalization, improved transportation, and increased purchasing power have generally increased
the demand for higher value food products—such as fruit and vegetables, meats, and processed food
products—across all countries.

With the globalization of food markets, consumer demand for food in a country is of interest to produc-
ers in all countries. Farmers in countries with large agricultural exports are starting to rely more on glob-
al markets for a significant part of their income. Trade in agricultural products also affects the liveli-
hoods of individuals along the entire farm-to-table chain in both rural and urban sectors of the world.
Knowing how consumers respond to rises and falls in income can help policymakers assess future food
and trade needs as well as the demand for associated transportation infrastructure and facilities. An
understanding of food demand and food trends across countries and the ability to predict potential shifts
in demand for different food products will be an invaluable tool for all individuals involved in the agri-
cultural sector.

This study analyzes demand across 114 countries and presents results that can be used to predict future
food needs for these countries. Consumers make their food purchase decisions based on a budget that
also must cover their expenses for clothing, housing, and other goods and services. The overall budget
available for food is dependent on the amount of total household budget spent on other goods and serv-
ices. Therefore, an in-depth study on food demand requires an understanding of the complete demand
patterns of consumers. In this study, we present such a complete demand analysis where household deci-
sionmaking is examined in two steps. In the first step, a consumer is assumed to make budgetary deci-
sions across broad consumption categories, such as food, clothing, education, and other goods. In the
second step, the total food budget is further allocated to different food items. In conducting such a com-
plete analysis, we provide results on nine broad consumption categories in addition to results on eight
food sub-categories. The results of this study not only enhance the ability to predict future food needs,
but can also be used to predict the need for clothing, transportation, medical care, and other broad con-
sumption categories for the countries included in this study.

We developed a complete demand system consistent with the economic theory of constrained utility
maximization to study the demand patterns across 114 countries. It is a major challenge to develop a
complete demand system that appropriately reflects consumer behavior across countries spanning a wide
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range of income levels. Many economic cross-country models fail to account for the fact that consumer
responsiveness to income changes is dependent on the initial income endowment. In other words, the
actual utility functions are not homothetic with identically shaped functions at every income level.
Rather, the shape of the utility function (the demand responsiveness) differs between consumers at low
income levels and those at high income levels. In this study, we used a non-homothetic complete
demand system satisfying constrained utility maximization—especially designed by Theil, Chung, and
Seale (1989) to analyze cross-country demand. In addition to examining the demand and consumer
responsiveness to income and price changes for aggregate groups of goods and services, this report
extends the work of Theil, Chung, and Seale to examine the demand for food sub-groups.

2 % International Evidence on Food Consumption Patterns / TB-1904 Economic Research Service/USDA



Chapter 1
Background on Demand Analysis

Demand analysis can be described as a science of consumer choice or preferences among different
goods and services. Since the demand for any one good or group of goods is dependent on the prices
and availability of other products,!' analyzing consumer demand is essentially the act of analyzing con-
sumer preferences, that is, how consumers choose to allocate their income among different products.
Economists use the concept of utility to define the level of satisfaction or welfare that comes from a spe-
cific allocation of income among different products. The basis of demand analysis is the problem of how
to maximize utility subject to a given level of income, the latter also being known as the budget con-
straint. This can be expressed as:

Maximize u=v(q,, q...q,) subject to 2p,q, = x, (D

where u is a utility function of the quantities of goods consumed, x is total income, and p and ¢ are
prices and quantities, respectively. Solving this maximization problem by setting up the Langrangean
function will lead to a set of demand equations that express the quantity demanded for each good as a
function of the price and total income,

q[ = g[(x’P) ’ (2)

where P is the vector of commodity prices. This type of demand function, based on utility maximization,
is known as a Marshallian or uncompensated demand function. For a logarithmic utility function, both
income and price elasticities can be calculated by taking the derivative of the Lagrangean function,
resulting in the following equation,

dlogg; = n;dlog x + X p;dlog p;, 3)
j=1

where 1), is the income elasticity and M;; are the uncompensated price elasticities.? So that changes in
prices and total expenditure do not violate the budget constraint in the demand function, the following
conditions on the elasticities must hold,

j=1 j=1

where w is the budget share. These two conditions are known as Engel and Cournot aggregation, respec-
tively, and together are sometimes referred to as the adding-up restriction.

The Marshallian demand function is the solution to the consumer’s problem of maximizing utility sub-
ject to the budget constraint. However, the consumer’s problem can also be expressed as one of minimiz-

ing total expenditures or costs subject to a predetermined utility level or,

Minimize x = Xp,q, subject to v(q;, 4,,...q,)=u . 5)

! Assuming a relatively free-market economy.

2 The compensated price elasticity measures demand response when price changes are compensated by equivalent income
changes such that the real income (and utility) remains unchanged. By contrast, the uncompensated price elasticity represents
demand response when price changes are not compensated by income change—depicting the case where real income and total
utility changes—while monetary income remains unchanged.
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The solution to this problem is the Hicksian demand function, which is equivalent to the Marshallian
demand function when evaluated at the optimal utility level,

q[ = h[(u)P)z gi(x’P)' (6)

The Hicksian demand function is also known as the compensated demand function, since it represents
demand when utility is held constant. Price elasticities derived from the Hicksian demand function are
called “compensated” or “Slutsky” price elasticities and are equal to the uncompensated price elasticity
(also called “Cournot” price elasticities) plus the product of the income elasticity and the budget share, or,

Ej = Uy + Mw; (7

where £; is the Slutsky price elasticity.

Restrictions on Demand Equations

Besides the adding-up restriction, there are three basic restrictions on demand equations. These can be
expressed in terms of the compensated price elasticities as follows:

Homogeneity: Zeij =0 (8)
j=1
Symmetry: g; =€, 9
n n
Negativity: > > x;w € X < 0, for all x; and x j that are not constants. (10)
i=1 j=1 ' '

The homogeneity restriction implies that a proportionate change in income and prices of all goods will
leave consumption of any one good unchanged. The symmetry restriction means the increase in the price
of any good i will cause an increase in the compensated quantity demanded of j equal to the increase in
the compensated quantity demanded of i caused by an increase in the price of j. Without this restriction,
inconsistent choices between products would be made and there would be no substitute or complement
products. The negativity restriction comes from the convexity of the utility function, which is due to the
fact that the utility is maximized in the Marshallian demand function, or alternatively, that costs are min-
imized in the Hicksian demand function.

The adding-up, homogeneity, symmetry, and negativity restrictions represent the basic restrictions
imposed on all demand functions. Determining income and price elasticities that meet these restrictions
is the primary aim of demand analysis. Of course, it is possible to determine income and price elastici-
ties without using demand equations derived from utility maximization or cost minimization. A logarith-
mic-demand model directly specifies the logarithmic quantity demanded as a function of logarithmic
income and prices with income and price elasticities acting as coefficients. Such coefficients can be easi-
ly estimated by applying ordinary least squares (OLS) to cross-sectional or time series data. However, in
order to maximize utility and satisfy the necessary restrictions, this model would require constant budget
shares and constant elasticities, which is inconsistent with observations that budget shares change when
income changes (Deaton and Muellbauer, 1984).

Choice of Demand Models

Both Marshallian and Hicksian demand equations satisfy the restrictions imposed by demand theory. An
example of a Marshallian demand equation is the Linear Expenditure System (LES), first estimated by
Stone and widely applied using individual country data. Although easy to use, the LES assumes additive
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preferences, severely restricting substitution possibilities, and it also rules out inferior goods.> Another
major weakness of the model is that marginal budget shares obtained from estimation are constant with
income changes. This property, known as “homotheticity,” can lead to estimations where the income
elasticity for necessities actually increases when income rises (Theil and Clements, 1987).

The Rotterdam model, first proposed by Barten (1964) and Theil (1965), uses both Marshallian and
Hicksian demand functions. Unlike the LES, where restrictions are maintained or imposed algebraically
within the model, restrictions must be imposed on the Rotterdam model and can be statistically tested.
The Rotterdam model also allows the estimation of substitutes and complements. Moreover, the
Rotterdam model allows for the separability of preferences, a desirable and useful property in demand
analysis. If separability holds, total expenditure can be partitioned into groups of goods, making it possi-
ble to analyze the preferences in one group independent of the quantities in other groups. However, the
Rotterdam model has a strong disadvantage in that it produces, like the LES model, constant marginal
shares, leading to counterintuitive results, particularly with cross-country analysis, in terms of changes in
income (Theil and Clements, 1987).

The problem of constant marginal budget shares is avoided, using a popular Hicksian demand function
called the Almost Ideal Demand System (AIDS) model. The AIDS model can be used to generate systems
of demand equations that can be estimated over broadly defined groups of commodities. Since budget shares
are not constant, income elasticities change with income changes. However, the AIDS model has several dis-
advantages: parameters in the AIDS model are non-linear and are difficult to estimate, negativity is not satis-
fied at all data points, and separability is not nested in the general specification. However, Theil, Chung, and
Seale (1989) overcame these problems by combining the core of the AIDS model, called “the Working’s
model,” with the differential approach and separability attributes of the Rotterdam model.

The Working’s model (1943) expresses budget shares as a linear function of total real expenditures. In its
general form, Working’s (1943) model states that, for n goods, i = /,...,n,

w; =0+ B log E+¢,, (11)

PE;
where w; = ? equals the budget share for good i, P and E; represent the price of and the expenditure

on good i, respectively. E = YL E; is total real expenditure, ¢ is a residual term, and the ¢; and f3; are

parameters to be estimated. Since the budget shares across all consumption groups sum to 1, the o’s and
[’s are subject to the adding-up conditions,

So,=1 and ¥ =0. (12)
i=1 i=1

The marginal budget share, 8., is not constant but varies by affluence, and it exceeds the budget shares
by ﬂi 5

dE;
Accordingly, when income changes, w; changes as does the marginal share. The income elasticity is the

ratio of the marginal share to the budget share, given as follows:
6 _dE E_ddogE)

! = . (14)
dE E; d(logE)

Wi

3 Inferior goods are goods for which the quantity demanded falls as income rises; that is, the income effect is negative.
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Dividing 6, in equation 13 by w; results in:

L. (15)
w- w-

1 1
Equation 15 shows that f3; is greater than zero for a luxury good (has an income elasticity greater than 1),
while it is less than zero for a necessity (has an income elasticity less than 1). If 3, = 0, then the good has
unitary elasticity. Equation 15 also shows that, if the good is a luxury or a necessity (whether the s are less
than or greater than zero), the income elasticity of good i will decline as income increases. This is due to the
fact that the budget shares (w;) of necessities decline as income increases whereas the budget shares of luxu-
ries increase as income increases. In the case of unitary elasticities, income elasticities remain unchanged
with income changes. This is because the budget shares do not change for unitary elastic goods as income
levels change.

Using the differential approach in the Rotterdam model, Theil, Chung, and Seale extended the model to
incorporate prices adding a non-linear substitution term to the basic linear function. This model, known
as the Working Preference Independence (PI) or the Florida model,* allows for separability and has

fewer parameters to be estimated than in the AIDS model. This model is further discussed in chapter 3.

Preference Independence, Block Independence,
and Stepwise Budgeting

Preference independence or strong separability implies that the preference ordering among goods is not
dependent on the quantities consumed of any other goods. Block independence applies this idea to broad
groups or categories of goods. Block independence or strong group-separability implies that the prefer-
ence ordering among items within one broad consumption group is not dependent on the quantities of
items consumed in other groups. This enables stepwise demand analysis, which assumes that consumers
spend their income in steps or stages. In the first stage, consumers allocate their incomes among broad
categories of goods, like food, shelter, and entertainment. In the second stage, consumers spend their
budget on goods within these broad categories. Figure 1 depicts the stepwise budgeting procedure
assumed in our analysis.

4 The model, developed by Theil, Chung, and Seale (1989), was originally named the “Working PI” (Preference Independence)
model but was renamed the Florida model by Seale, Walker, and Kim (1991). In later writings, Theil (1996) also referred to it
as the “Florida model.”

Figure 1
Stepwise (two-stage) budgeting procedure

Food

Clothing Education Medical care  Housing Recreation  Transport

Cereals Meat Fish Dairy Fruits/ Oils/fats Beverages/
vegetables tobacco
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While it is reasonable to assume that expenditures among broad consumption categories in the first stage
of the budgeting process might be independent of each other, demand for goods within the food cate-
gories may not be independent. For example, many food products are substitutes or complements and
have cross-price effects. Therefore, when estimating the second stage of the model, preference independ-
ence is generally replaced by the weak separability assumption. In our analysis of food sub-categories,
the Florida-Slutsky model using the weak-separability assumption replaces the Florida-PI model. Both
the Florida-PI and Florida Slutsky model are further discussed in Chapter 3.

Economic Research Service/USDA International Evidence on Food Consumption Patterns / TB-1904 % 7



Chapter 2
International Comparison Project Data

Expenditure and price data for the two-stage cross-country demand model were obtained from the
International Comparison Project (ICP), which was originally initiated by researchers at the University
of Pennsylvania (Kravis, Heston, and Summers, 1975). The ICP is maintained by the International
Comparison Program Development Data Group of the World Bank. Over the years, data collected by the
ICP have increased from 10 countries in Phase I (1970) to 115 countries in 1996 (table 1). Theil, Chung,
and Seale (1989) used the data from the first four phases, covering a total of 60 countries (seven coun-
tries from the earlier phases were excluded in Phase IV.) The 1996 data includes an additional 65 coun-
tries (additional to the 60 countries from Phase V), but 10 countries present in the earlier three phases
are excluded, resulting in a total of 115 countries. The current analysis uses 114 of the 115 countries,
excluding Herzegovina, for which the 1996 population data were unavailable. Figure 2 shows a world
map highlighting the countries that were covered in the 1996 ICP.

Problems are encountered when comparing expenditures across countries since the expenditures are
expressed in different currencies. Using exchange rates to convert the expenditures to a single currency
may not always be desirable since exchange rates fail to account for the fact that services are cheaper in
developing countries. The creators of the ICP data developed a special, country-product-dummy (CPD)
approach to consider this problem. This method begins at a highly disaggregated level, with a country’s
gross domestic product divided into a large number of detailed consumption categories. For example, the
fresh vegetables category consisted of 20 individual items in Phase I (Theil, Chung, and Seale, 1989).
Using the CPD approach, the natural logarithm of the price of item i is the sum of the item effect (A,)
and the country effect (B,). If there are no missing observations and if this relation is fitted by least
squares, the coefficient B, is the mean over all items of the log price of item i in country c. Then the

Figure 2
Countries covered by the 1996 International Comparison Project

- Low-income countries (< 15 percent of U.S. income level)

- Middle-income countries (15 - 44 percent of U.S. income level)

- High-income countries (= > 45 percent of U.S. income level)
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Table 1—Countries represented in the International Comparison Project

Africa America Asia Europe Africa America Asia/Oceania  Europe
Countries represented in Phase | Additional countries in 1996
Kenya Colombia India France Benin Antigua and Armenia Albania
United States Japan Germany Congo Barbuda Australia Belarus
Hungary Egypt Bahamas Azerbaijan Bulgaria
Italy Gabon Barbados Bahrain Czech Republ
United Kingdom |Guinea Belize Bangladesh Estonia
Mauritius Bermuda Fiji Herzegovina
Countries added in Phase I Sierra Leone Dominica Georgia Hungary
Swaziland Grenada Iran Iceland
Iran Belgium Jamaica Jordan Latvia
South Korea Netherlands Mexico Kazakhstan Lithuania
Malaysia Trinidad and Kyrgyzstan Macedonia
Philippines Tobago Lebanon Moldova
Mongolia Romaina
Countries added in Phase IlI St. Kitts and Nepal Russia
Nevis New Zealand  Slovakia
Malawi Brazil Pakistan Austria St. Lucia Oman Slovenia
Zambia Jamaica Sri Lanka Denmark St. Vincent & Qatar Sweden
Mexico Syria Ireland the Grenadines Singapore Switzerland
Uruguay Thailand Luxembourg Syria Turkey
Poland Tajikistan Ukraine
Romania Thailand
Spain Turkmenistan
Yugoslavia Uzbekistan
Vietnam
Countries added in Phase IV Yemen
Botswana Argentina Hong Kong  Finland Countries excluded in 1996
Cameroon Bolivia Indonesia Greece
Ethiopia Canada Israel Norway Ethiopia Colombia India Yugoslavia
Cote d'lvoire  Chile Portugal Costa Rica
Madagascar Costa Rica Dominican Republic
Mali Dominican Rep. El Salvador
Morocco Ecuador Guatemala
Nigeria El Salvador Honduras
Senegal Guatemala Panama
Tanzania Honduras
Tunisia Panama
Zimbabwe Paraguay
Peru
Venezuela

Countries excluded in Phase IV

Jamaica Iran Romania
Mexico Malaysia

Syria

Thailand

antilog of B, equals the geometric mean price (say for vegetables in Phase I) over the i=1,..., 20 items in
country c. In the case of missing observations, a weighted least squares approach is used, where the
weight of each country is selected so as to correct for the number of items with missing price data in
each country. The antilog of the calculated B, is essentially estimated purchasing power parity (PPP).
For example, in the case of fresh vegetables, when the parities are calculated using the United States as
the base country, the estimated PPPs reflect the values for each country in national currencies required to
purchase the same amount of fresh vegetables as purchased with $1 in the United States. For example,
the same amount of vegetables may be purchased by 1.5 Euros in France, or 80 rupees in Pakistan.

Economic Research Service/USDA

International Evidence on Food Consumption Patterns / TB-1904 % 9



Aggregating Data at National Levels

As mentioned earlier, difficulties are encountered when trying to incorporate raw price data from cross-
country surveys into demand models. Prices that maintain additivity> of the data at various levels of
aggregation need to be calculated for each consumption category in the model. Prices denominated in
national currencies cannot be used since this compares two different units of measure, such as the
Japanese yen and the U.S dollar. One solution to convert expenditures into a single currency would be to
use official exchange rates. Again, exchange rates do not account for the fact that services are cheaper in
less developed countries, and these tend to overstate the poverty of poorer countries. Another solution is
to use an appropriate purchasing power parity (PPP) measure to convert the prices to a single currency.
However, mere conversion of the prices may not maintain additivity across different levels of aggrega-
tion of the data. The Geary-Khamis procedure addresses both problems by expressing expenditures in
international dollars, which can be added across categories (World Bank, 1993). This method involves
two steps. The first is to express expenditures in international dollars by dividing countries into specific
regions and then distributing regional income among such countries according to the regional price
structure. The overall purchasing power parity for a country ¢ (1), is defined as:

;, (16)

c

where E,_ is the per capita expenditure in national currency on category i in country c¢ and V;_is the per
capita expenditures expressed in U.S. dollars. Then, prices for each country ¢ are obtained by dividing
expenditures in national currencies by those in international dollars or,

i(Eic /ﬂc)
pocl (17)
2V
i=1

In our analysis, the program ICP ToolPak developed by Yuri Dikhanov of the World Bank is used to
obtain Geary-Khamis estimates of prices and expenditures.

Scaling Problems

The 1996 ICP data were collected between 1993 and 1996 by six different agencies contracted by the
United Nations for countries in Asia, Africa, the Middle East, the Caribbean, Latin America, the
Organization of Economic Cooperation and Development (OECD), and the Commonwealth of
Independent States (CIS) region. Each of the agencies was responsible for collecting data for a particular
region, for which the data were collected at a very disaggregate level and then aggregated upward using
the Geary-Khamis methodology to express PPPs in terms of base country currency, which in most cases
was the 1996 U.S. dollars. However, not all PPPs were expressed relative to the United States. Data for
Asia were expressed relative to Hong Kong, and data for Latin America were expressed relative to
Mexico. Since Mexico was also represented in the OECD data, merging Latin America with the rest of
the data was relatively easy. Merging the data from Asia was more challenging. The Asian data were
first transformed to the U.S. base by making Japan, which was represented in the OECD data, the base
country instead of Hong Kong. However, the transformed Asian data had scaling problems. For example,
Singapore appeared to be poorer than most sub-Saharan African countries (fig. 3).

5 Additivity implies that expenditures of individual items in a consumption group add to the total group expenditure.
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By comparing the PPPs from our data with those from the World Bank’s World Development Indicators
(WDI), we noticed a close match for all countries except for those from Asia. Therefore, we used the
WDI rankings as a new scale for the Asian data. For example, Hong Kong’s PPP in 1996, according to
the WDI, was about 79.8 percent of the U.S. level. Therefore, for Asian countries, per capita expenditures
of broad consumption categories were multiplied by 0.798 to get expenditures relative to the U.S. level,
which was normalized to equal one. Figure 4 shows the effects of the re-scaling of the Asian data. A simi-
lar exercise was done for expenditure data for each of the food sub-groups. Total food sub-group expendi-
tures were multiplied by the newly re-scaled PPPs for Asia to get relative expenditures in real terms.

Figure 3

Scatter of log of income and food, beverage, and tobacco budget share
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Figure 4

Scatter of income and food budget share, with Asia re-scaled
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Budget Shares and Volumes of Aggregate Categories
and Food Sub-Categories®

To facilitate analysis, the 114 countries covered by the 1996 ICP are divided into low-, middle-, and high-
income countries, based on their income relative to that of the United States.” Low-income countries represent
those with real per capita income less than 15 percent of the U.S. level, middle-income countries with real per
capita income between 15 and 45 percent of the U.S. level, and high-income countries with per capita income
equal to or greater than 45 percent of the U.S. level. This criterion for grouping indicates that the majority of
Sub-Saharan African countries, poor transition economies such as Mongolia and Turkmenistan, and low-
income Middle Eastern and Asian countries such as Yemen and Nepal fall within the first group. High-income
countries include most Western European countries, and others such as Australia, New Zealand, Canada and
the United States; while the middle-income countries include better-off transition economies such as Estonia,
Hungary, Slovenia, North African countries, and many Latin American countries.

The simple average budget shares for the nine aggregate consumption categories for each of the three coun-
try groups are presented in table 2. It should be noted that the food grouping includes food prepared and
consumed at home plus beverage and tobacco. It does not include food consumed away from home. As
expected, the budget shares for food tend to decrease as income rises, ranging from over 73 percent of the
total budget in Tanzania to just below 10 percent in the United States. Although the range for clothing and
footwear is not as large as in the case of food, the simple average budget shares are also higher for low-
income countries compared with the other two groups. The budget share for education is higher for high-
income countries compared with the middle-income and low-income countries. This could be due to the fact
that education is not homogeneous and quality variations may exist across countries, causing expenditures to
rise in wealthier countries. Similarly, the budget shares for gross-rent, fuel and power; house furnishings and
operations; medical care; transport and communication; and other items generally increase as income levels
increase. On average, consumers in low-income countries spend less than 4 percent of their total budget on
medical care, while consumers in high-income countries spend over 10 percent. As income increases, budget
shares for recreation, a clear luxury item, also tend to increase. On average, low-income countries spend less
than 2 percent of their total budget on recreation while high-income countries spend up to 8 percent of their
total budget on recreation.

The conditional budget shares for the eight food sub-categories are presented in table 3. Cereals, fats and
oils, and fruits and vegetables account for a larger share of the total food budget in low-income countries
compared with high-income countries. The fruits and vegetable category also includes data on roots and

6 For detailed data on volume of consumption, nominal expenditures and budget shares for each country, contact Yonas Biru,
International Comparison Program Development Data Group, World Bank, (202) 473-1268.

7 Note that this classification is merely done to facilitate analysis in this publication and is not based on any generally accepted
criteria for classification. Since the classification is based on the ICP data used in this analysis, some countries may be in a
group with which they normally would not be associated.

Table 2—Average budget shares for aggregate consumption categories, 114 countries in 1996

Food Gross Transport &
Country groups beverages Clothing & rent, fuel House Medical communica-
& tobacco footwear & power operations care Education tion Recreation Other

Percent of total expenditures

Low-income 52.58 7.67 9.65 4.99 3.80 5.40 7.94 1.67 6.30
Middle-income 34.69 7.01 14.55 6.70 7.36 6.88 10.72 3.91 8.18
High-income 16.97 5.65 17.37 6.60 10.16 7.72 12.36 7.84 15.32

For detailed data on volume of consumption, nominal expenditures and the budget shares for each country,
please contact Yonas Biru, International Comparison Program Development Data Group, World Bank, (202) 473-1268.
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Table 3—Conditional budget shares for food sub-categories, 114 countries in 1996

Total Total
Country Beverages, Breads, Fats, Fruits, Other food expenditures
tobacco cereals Meat Fish Dairy oils vegetables foods expenditure  (US =1)
Percent of total food expenditures % total
expenditures
Low-income countries
Tanzania 4.74 39.55 9.60 6.38 3.56 3.30 24.22 8.65 73.24 0.020
Nigeria 2.73 34.08 12.88 15.22 5.61 5.15 15.44 8.89 72.97 0.029
Tajikistan 1.19 46.89 5.25 0.37 1.75 10.80 31.62 2.14 68.94 0.034
Zambia 12.98 1845 2438 12.28 6.02 6.55 13.12 6.22 60.81 0.035
Yemen 22.89 26.11 11.83 6.13 5.70 5.53 10.75 11.06 61.13 0.035
Malawi 4.86 40.44 17.48 12.84 3.23 3.1 13.21 4.83 53.35 0.038
Madagascar 5.92 44 .47 9.65 3.79 2.09 2.35 26.18 5.56 65.88 0.038
Mali 6.76 34.39 14.10 3.01 3.81 8.11 9.89 19.93 53.27 0.039
Mongolia 6.13 30.38 31.21 0.03 18.11 3.46 3.78 6.91 58.74 0.039
Benin 9.45 23.57 14.27 7.56 413 4.48 33.24 3.29 55.40 0.049
Kenya 15.49 32.49 5.13 0.43 15.08 2.64 1757 1117 45.82 0.053
Sierra Leone 5.29 34.94 438 12.73 1.13 1224 16.47 12.82 62.09 0.058
Nepal 9.79 57.61 3.29 0.63 5.36 4.33 14.58 4.41 57.88 0.058
Turkmenistan 6.45 24.81 23.12 1.04 9.91 6.19 20.23 8.25 50.82 0.060
Congo 9.53 10.67 9.23 14.50 3.86 2.50 44.85 4.87 46.92 0.065
Senegal 6.54 26.51 13.93 13.12 440 13.95 13.08 8.47 53.35 0.069
Vietnam 7.85 35.65 21.93 10.34 2.81 1.51 9.44 10.48 64.75 0.071
Bangladesh 412 50.17 4.38 9.21 3.21 3.88 9.58 15.46 56.05 0.072
Pakistan 4.38 21.20 7.68 0.71 26.84 10.06 17.32 11.80 46.99 0.082
Azerbaijan 2.89 39.02 14.40 1.07 564 10.22 13.04 13.72 73.51 0.088
Cote d'lvoire 19.52 19.60 14.38 2.16 4.42 1.49 23.26 15.18 44.32 0.090
Paraguay 11.05 15.45 33.66 3.09 9.96 412 12.71 9.96 27.27 0.091
Uzbekistan 4.80 27.32 10.67 0.15 12.00 5.05 19.30 20.71 48.33 0.095
Kyrgyzstan 10.84 21.08 9.64 0.35 8.11 6.10 33.86 10.01 47.15 0.096
Cameroon 19.14 16.07 16.22 4.66 1.25 3.79 31.21 7.65 43.80 0.096
Moldova 7.06 19.78 15.86 1.69 16.96 6.05 24.04 8.57 43.45 0.096
Bolivia 13.40 21.91 23.90 0.89 5.95 3.16 22.17 8.62 42.52 0.101
Ecuador 9.78 1480 19.51 548 12.92 5.90 21.09 10.52 29.09 0.103
Armenia 5.20 18.86 8.18 1.57 6.23 9.58 34.36 16.02 69.66 0.107
Sri Lanka 14.93 21.81 1.78 12.45 6.67 1.44 26.42 14.51 63.55 0.108
Jordan 10.05 8.42 27.56 1.68 11.33 9.04 15.47 16.44 37.67 0.114
Albania 5.13 20.64 18.99 0.31 17.37 9.54 22.64 5.39 69.26 0.123
Indonesia 11.32 33.47 5.13 8.70 5.70 4.74 23.73 7.20 50.62 0.126
Jamaica 11.50 18.92 24.72 6.81 11.87 3.16 14.12 8.90 34.78 0.126
Zimbabwe 13.91 23.70 22.04 2.61 8.99 6.68 10.02 12.04 25.58 0.127
Guinea 19.14 16.07 16.22 4.66 1.25 3.79 31.21 7.65 43.69 0.130
Syria 10.32 8.50 16.01 099 1225 13.02 27.85 11.07 47.92 0.138
Georgia 4.39 27.10 12.86 1.52 14.45 6.99 21.99 10.70 47.39 0.139
Middle-income countries
Ukraine 9.38 17.82 21.63 250 13.99 4.21 19.87 10.60 45.03 0.153
Philippines 11.91 29.73 14.49 14.50 6.71 1.76 11.10 9.81 48.35 0.163
Peru 9.23 21.30 22.18 4.65 9.62 3.70 21.37 7.95 30.31 0.168
Botswana 36.43 2423 11.86 0.73 4.70 2.25 6.23 13.58 32.80 0.168
Thailand 28.57 16.11 18.64 3.31 5.23 2.76 16.38 8.99 28.56 0.170
Morocco 11.85 20.15 19.91 1.92 6.55 8.60 18.41 12.60 45.61 0.176
Venezuela 7.18 26.93 2237 3.77 10.04 3.87 17.08 8.76 29.47 0.177
Macedonia 15.61 18.10 19.35 211 12.36 5.31 18.45 8.70 34.73 0.185
Continued--
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Table 3—Conditional budget shares for food sub-categories, 114 countries in 1996--Continued

Total Total
Country Beverages, Breads, Fats, Fruits, Other food expenditures
tobacco cereals Meat Fish Dairy oils vegetables foods expenditure (US =1)
Percent of total food expenditures % total
expenditures
Middle-income countries--continued
Belize 15.00 10.89 6.47 0.88 10.29 4.41 7.35 44.70 31.17 0.185
Egypt 9.25 2465 23.62 456 10.10 8.36 12.53 6.92 48.08 0.186
St. Vincent
& Grenadines 8.73 25.78 7.63 10.36 11.05 4.68 16.62 15.15 35.87 0.187
Swaziland 11.95 25.25 22.87 2.28 9.42 4.36 11.33 1253 27.48 0.197
Lebanon 13.33 10.47 18.84 1.68 9.45 4.21 35.14 6.89 39.33 0.201
Belarus 13.00 1498 21.67 4.09 18.06 6.31 14.79 7.10 50.45 0.203
Kazakhstan 11.17 30.77 17.76 1.61 9.20 712 9.32 13.05 51.82 0.203
Dominica 6.01 16.86 11.52 9.57 8.75 2.15 29.69 15.46 38.27 0.203
Latvia 18.92 12.89 18.87 3.05 14.89 4.29 17.80 9.30 41.76 0.214
St. Lucia 7.62 1439 21.23 7.38 11.50 2.84 30.32 4.71 46.62 0.216
Brazil 12.32 16.80 24.54 231 14.04 3.62 14.83 11.55 22.71 0.217
Bulgaria 12.35 17.07 19.68 0.81 13.94 3.49 24.78 7.89 30.70 0.218
Russia 15.46 1426 22.92 413 13.27 4.26 16.24 9.47 34.35 0.225
Fiji 18.20 15.72 12.75 11.85 6.99 3.96 21.16 9.37 36.28 0.232
Grenada 8.73 25.78 763 10.36 11.05 4.68 16.62 15.15 40.99 0.233
Turkey 9.47 20.34 13.55 1.01 1284 8.42 23.23 11.14 32.60 0.236
Lithuania 19.88 12.92  20.67 3.47 14.10 4.83 11.98 12.15 40.42 0.243
Romania 13.47 14.62 24.34 0.80 12.82 5.71 20.61 7.63 45.26 0.248
Iran 4.79 2480 23.88 1.66 11.17 6.96 18.62 8.12 32.55 0.258
Mexico 18.88 21.67 17.33 3.12 10.88 2.30 13.00 12.82 26.63 0.263
Bahrain 7.91 13.13 13.46 9.45 10.38 3.13 2555 16.98 28.55 0.269
Chile 13.41 2148 21.79 2.06 11.19 4.60 17.33 8.13 22.96 0.273
Antigua
& Barbuda 8.73 25.78 763 10.36 11.05 4.68 16.62 15.15 36.12 0.273
Poland 26.53 10.33 21.24 1.55 8.35 3.44 14.49 14.07 30.65 0.283
Trinidad
& Tobago 17.00 14.22 16.00 5.73 9.36 5.14 14.64 17.91 22.06 0.291
Estonia 21.39 16.08 20.26 2.97 13.17 4.73 10.18 11.21 33.45 0.299
Gabon 9.53 10.67 9.23 14.50 3.86 2.50 44.85 4.87 47.94 0.301
Tunisia 13.66 13.83 13.56 5.02 10.58 4.32 28.19 10.84 35.95 0.307
St. Kitts
& Nevis 8.73 25.78 7.63 10.36 11.05 4.68 16.62 15.15 36.33 0.311
Uruguay 19.90 21.46 20.14 1.69 10.17 1.97 15.25 9.43 25.25 0.314
Slovakia 25.44 10.04 20.56 1.68 13.86 457 13.43 10.40 32.06 0.319
Hungary 23.58 10.91 20.48 0.77 12.76 4.73 12.67 14.09 22.54 0.346
Argentina 15.02 1459 26.13 1.39 12.67 3.46 17.22 9.51 32.79 0.385
Oman 4.65 16.84 16.38 7.72 11.21 4.64 2225 16.31 24.14 0.403
Qatar 7.32 10.63 23.15 5.61 10.36 2.72 20.99 19.21 26.22 0.426
Slovenia 24.13 10.08 22.13 1.90 11.41 2.98 17.21 10.16 21.34 0.437
High-income countries
Czech Republic 28.09 10.25 21.27 1.76 11.68 4.03 12.38 10.59 25.00 0.451
Greece 24.56 725 16.03 453 13.58 5.37 17.27 1140 21.17 0.485
Korea 17.82 20.70 12.69 11.69 5.02 0.88 21.23 9.97 31.64 0.494
Portugal 21.49 13.06 2240 12.18 8.53 3.65 14.50 4.18 23.23 0.505
Spain 17.70 12.47 2398 10.32 11.60 4.77 13.82 5.35 17.52 0.508
Ireland 37.33 9.51 16.38 1.97 10.09 2.74 13.42 8.56 16.59 0.522
Continued--
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Table 3—Conditional budget shares for food sub-categories, 114 countries in 1996--Continued

Total Total
Country Beverages, Breads, Fats, Fruits, Other food expenditures
tobacco cereals Meat Fish Dairy oils vegetables foods expenditure (US =1)
Percent of total food expenditures % total
expenditures
High-income countries--continued
Singapore 25.21 1029 13.29 14.99 4.97 1.82 18.14 11.28 13.04 0.536
Mauritius 24.69 10.06 15.55 8.36 10.47 5.22 17.86 7.79 28.12 0.558
Israel 18.59 1445 1411 251 1297 1.86 19.37 16.15 17.70 0.577
New Zealand 32.93 12.62 13.87 1.74 9.20 2.28 16.85 10.51 15.19 0.585
Finland 31.45 11.44 1516 285 12.57 1.96 1345 1112 14.67 0.587
Bahamas 21.89 14.06 23.27 6.22 11.06 5.53 11.29 6.68 35.73 0.593
Sweden 27.47 1142 1518 437 11.71 2.29 14.44 1312 13.26 0.638
Netherlands 24.00 12.36 18.67 2.16 12.61 2.21 15.72 1227 13.29 0.646
France 21.36 10.89 24.92 475 11.80 2.85 1239 11.05 15.34 0.682
United Kingdom 47.53 8.31 12.57 2.25 6.88 1.27 12.02 9.16 16.37 0.686
Belgium 21.06 10.78 24.72 6.06 10.96 3.87 12.38 10.16 14.36 0.693
Norway 29.99 770 16.35 485 12.79 1.52 11.06 15.73 15.98 0.695
Italy 16.18 11.32 23.58 540 13.90 3.86 19.14 6.61 16.59 0.701
Austria 23.72 13.45 20.98 1.64 11.29 3.80 1410 11.01 13.53 0.715
Germany 28.25 14.87 20.30 1.87 7.11 2.27 8.28 17.05 13.09 0.718
Australia 25.24 13.50 16.91 3.11 9.67 1.65 18.34 11.56 15.07 0.732
Japan 23.15 22.28 7.82 17.02 4.79 0.66 1279 1149 14.88 0.741
Canada 29.48 1143 16.46 265 11.19 2.11 18.12 8.57 11.68 0.754
Bermuda 20.28 10.06 11.55 2.97 7.84 4.34 13.52 29.43 14.23 0.782
Switzerland 26.18 10.73 16.52 1.81 15.16 1.97 17.02 10.60 14.57 0.794
Barbados 18.00 13.12  22.14 4.92 9.02 3.28 18.04 11.48 11.10 0.796
Hong Kong 17.87 9.04 2267 19.66 3.44 3.33 11.81 1219 10.28 0.799
Iceland 27.41 11.87 16.45 5.05 11.56 1.62 10.83 15.23 18.90 0.801
Denmark 28.81 8.93 20.38 2.04 1112 2.16 11.93 14.65 14.02 0.808
Luxembourg 43.12 8.88 18.30 2.26 7.83 1.88 11.64 6.09 17.08 0.972
United States 28.71 11.39 19.58 1.19 8.59 1.77 1466 14.11 9.73 1.000
Low-income
average 9.25 26.97 14.62 5.03 7.89 5.90 20.34 10.00 52.58 0.080
Middle-income
average 14.22 17.98 17.91 457 10.78 4.36 1824 11.94 34.69 0.249
High-income
average 25.92 11.83 17.94 5.47 10.03 2.78 1462 11.41 16.97 0.674

tubers, a cheap source of calories in many poor countries. Therefore, a large portion of the food budget in
Sub-Saharan countries is spent on fruits and vegetables, for example, 45 percent in Congo and 33 percent in
Benin. On the other hand, the budget shares of meat, dairy, and beverages and tobacco are greater for high-
income countries compared with both low- and middle-income countries.

The total food expenditures column in table 3 presents the food share of total household budget. The
nominal expenditures in national currency for each food sub-category can be obtained by multiplying
total food expenditures in national currencies by the respective budget shares. Per capita real volume of
consumption of the aggregate and food sub-categories is given by the per capita expenditure in interna-
tional dollars obtained from the Geary-Khamis procedure. Prices for each country are, as earlier
explained, obtained by dividing the expenditures in national currencies by these volumes (equation 17).
The value of total volumes consumed is the total real expenditure in international dollars and can be
used as an income proxy. The final column in table 3 provides per capita national income (total real
expenditure in international dollars) relative to that of the United States, which is normalized to one. The
normalized total expenditure values indicate the wealth of a country relative to the United States.

8 Ideally, one would prefer to disaggregate roots and tubers for the fruits and vegetables category; however, the 1996 ICP data
do not allow for this possibility.
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Chapter 3
Two-Stage Cross-Country Demand Model

As explained in chapter 1, our analysis of international food consumption patterns is conducted in two
stages (fig. 1). The first stage involves estimating an aggregate demand system using the Florida-PI
model across nine broad consumption categories: food—which includes food prepared and consumed at
home plus beverages and tobacco—clothing and footwear, education, gross rent and fuel, house furnish-
ings and operations, medical care, transport and communications, recreation, and other expenditures.
The second stage of the analysis involves a second demand system using the Florida-Slutsky model
across eight food sub-categories: bread and cereals, meat, fish, dairy products, oils and fats, fruits and
vegetables, beverages and tobacco, and other food products. This section will discuss the actual models
estimated in each stage and their results.

Florida-Preference Independence (Pl) Model

The Working-Preference Independence model (PI) or the Florida-PI model, used in the first stage of our
analysis, is an extension of Working’s original 1948 model, which was briefly described in chapter 1.
Using the differential approach of consumer demand, Theil, Chung, and Seale (1989) incorporated
prices into Working’s model. The resulting model can be divided into a linear, quadratic, and a cubic
component as indicated below:

w;=LINEAR + QUADRATIC + CUBIC + g, . (18)
LINEAR = Real-income term
=0+ B4, (182)
QUADRATIC = Pure price term

Fe & P
= (o + Bigic) log =+ _Zl(oc,- +ﬁ,-qc)10gf : (18b)

i J= Jj

CUBIC = Substitution term

e
P

* P n *
=, +Biq, ){log% - Zl(aj +Pjq,.)log

i J=

} . (18c)

where g, is the natural logarithm of Q_, the measure of total real per capita income, qc*:(1+qc), P, is the
geometric mean price of P; over all countries, and ¢ represents the income flexibility—the inverse of the
income elasticity of the marginal utility of income—which is assumed constant in the model.

The linear term in the model represents the effect of a change in real income—that is, the volume of
total expenditure—on budget share. Since the quadratic and cubic terms vanish at geometric mean
prices, the linear term is also the budget share at geometric mean prices. The quadratic term—quadratic
because it contains products of the ors and the Bs—is the pure price term showing how the increase in
price results in a higher budget share on good i, even if the volume of expenditures goes down or stays
the same. The cubic term—cubic because it involves ¢—is a substitution term reflecting how higher
prices may cause lower budget shares for good i due to substitution of good i for other goods.
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The expenditure elasticity for the Florida-PI model is calculated by the ratio of the marginal share to the
budget share as follows (Theil, Chung, and Seale, 1989, pp. 110-111 for derivation):

i:1+ﬁ, (19)

Wic ic

where, in this case, w; represents the budget share of good i at geometric mean prices, ¢ represents the
country, 6, is the marginal share of good i in ¢, and f3; is the estimated coefficient on g in the ith good
equation. Three types of own-price elasticities of demand can be calculated from the parameter esti-
mates. The first of these, the Frisch-deflated own-price elasticity of good i, is the own-price elasticity
when own-price changes and income is compensated to keep the marginal utility of income constant. It

is given by:
FegYieth (20)
Wic

where ¢ is the money flexibility and is estimated from the model. The Slutsky (compensated) own-price
elasticity measures the change in demand for good i when the price of i changes, while real income
remains unchanged. It is calculated from the following:

(W + B)A =W = B)

Wic

S=¢ = F(l-wi. = B). (21

The Cournot (uncompensated) own-price elasticity refers to the situation when own-price changes while
nominal income remains constant but real income changes, and is calculated from:

(Wi +B)A-wi = B)

Wic

C=9¢

Wy, +B)=S—(w;. + B). (22)

Florida-Slutsky Model

The Florida-Slutsky model, which assumes weak separability, is used to estimate the second stage of the
model, the food subcategories. Similar to the Florida-PI model, the Florida-Slutsky model has three
components: a linear real-income term; a quadratic pure-price term; and a linear substitution term
replacing the cubic term in the former model, that is,

w;. = (0;+ Bq,) (23a)
B ¢ P
+(0; + Biq;.)| log=-— X.(e; + B;q.)log—= (23b)
Foj= P;
n P.C
+ Y | log=-| . (23¢)
j=1 P;

The T8 represent Slutsky price coefficients, a matrix of compensated price responses. The compensated
(Slutsky) price elasticities may be estimated by the ratio, 7 ; ]./ W, while the uncompensated (Cournot)
own-price elasticity is given by the difference between the compensated elasticity and the income effect,
that is nij/ w,, — (W, +f3). Similar to the Florida-PI model, the expenditure elasticity for the Florida-
Slutsky model can be calculated at geometric mean prices using the formula given by equation 19.
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Conditional Florida-Slutsky Model

The Florida Sltusky model can be written in terms of a conditional demand system. That is, the demand
for good i contained in group S o is conditional on group expenditure. The conditional Florida-Slutsky
model is,

Wie =0 + 3 g, (24a)
* * Pl'ES ,C * * P
zeSg J
S o mlog (240)
2 es, Til08 c
where, wl-*c = e . W, 1s the (unconditional) budget share of good i € S,, W, is the budget share of
gc
group S, in country c, P is the geometric mean price of good i € Sg» dgc 1s the log of real expenditures

on group S,, and the al-*, /31* and n; s are conditional parameters to be estimated. In particular, the n'; S

are the conditional Slutsky (compensated) price parameters.

Income and price elasticities estimated from the conditional Florida - Slutsky model are conditional on
given food expenditures. The unconditional demand elasticities can then be obtained using the
parameters estimated in the first stage of the analysis. For example, the unconditional expenditure
elasticity (ng) is simply the conditional expenditure elasticity (n; =1+ ﬂi* / W; where W; = a:f + Bi*qgc)
multiplied by the income elasticity of demand for food as a group (1, ) obtained from the Florida - PI
model (equation 19), or:

Mo =NgMie i€S,. (25)

The unconditional Frisch own-price elasticity is given by:

¢@gc 9* *
F'===—"2=0n,1; , (26)
Wgc ic ¢

where @, is the marginal share for group S, in country c, 9; = — is the conditional marginal share of
8
good i € S,, 6 is the unconditional marginal share of good 7, and ¢ is the income flexibility parameter

estimated in stage one by the Florida - PI model.
The unconditional Slutsky price elasticity is given by:

T Ed E sk =
_ M s
Eje = —— = Eje + Py MW ;e (1= W, Mg (27)

jje T —
Wic
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%
w,
ic
7r§ is the conditional Slutsky price parameter, W; is the conditional fitted budget share of i€ S, in
_ ¢@gc

8¢
term estimated from the first stage, W, is the share of group S, in country ¢ at geometric mean (group)

where 8;; = is the conditional Slutsky price elasticity in country ¢ for good i with regard to good j,

country ¢, @,, .0, is the marginal share of group S, in country ¢, ¢ is the income flexibility

prices, 7. and n, are conditional expenditure elasticities of i and j, respectively, in country ¢, and

1, 1s the unconditional expenditure elasticity of group g (food in our case) in country c. The

unconditional Cournot price elasticity can be estimated using the unconditional Slutsky elasticity
as given by equation 28.

Cy =8ijc'n;ﬁcv_viixrlgc‘vgc' (28)

ijc

All parameters of the Florida-PI and the Florida-Slutsky model were estimated by maximum likelihood
(ML) using the scoring method (Harvey, 1990, pp. 133-135) and the GAUSS software.
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Chapter 4
Maximum Likelihood Estimation

The Florida-PI and Florida-Slutsky models can be estimated with maximum likelihood (ML). If all
countries or groups of countries have identical covariance matrices, the model can be estimated under
the condition of homoskedasticity. If countries or groups of countries have covariance matrices of differ-
ing magnitudes, the system exhibits heteroskedasticity. If so, the ML estimator should explicitly take
heteroskedasticity into account. In the two sections that follow, we describe the ML estimator under the
conditions of both homoskedasticity and group heteroskedasticity.

Homoskedasticity
Let a system of demand equations be given by:
Wic zf;'c (91) + gic ’ (29)

where €, ~N(0, ), i (=1, ..., n) represents good i, n being the total number of goods, ¢ (=1, ..., N)
represents country ¢, and N is the total number of countries. Because of adding-up restrictions, X" is

an n X n singular covariance matrix. Accordingly, we drop one equation for estimation purposes (Barten,
1969). Barten (1969) shows that parameter estimates are invariant to the equation dropped and the
dropped parameters can be calculated from the adding-up restrictions of the model.

Define X to be the (n-1) X (n-1) resulting covariance matrix of the n-/ equations. Rewriting equation 29
in vector and matrix notation where w, and €, are n-1 vectors, and w,_. and ¢, are the i elements,
respectively, such that:

wo=f.(0) +e, . (30)
and 0 is a parameter vector to be estimated. For the Florida-PI, define f, (6) to be:

f.(@)=0a+q.B+X (0+q.B)—(a +q.B)x! (a+q.B)
+9X . (@ +q.B)—9(c +q.B)xl (o +q.p), (31a)

where ¢ = [¢;] and B =[f3;] are n-1 vectors of parameters, X, is a diagonal matrix of order n-1 with x;,

as the i™ diagonal element, x, is a column vector (x! is its transpose) with x;, as its i"™ element (i = 1, ,

n-1), and x;. = log(P%j - log(P%) where P. =Y, log P,./ N is the geometric mean price of good i
1 1

over all N countries. For the conditional Florida - Slutsky model, define f.(8) to be:

LO) =0 +q, B +X (& +q, )= +qe B xl (@ +q, B )+7 x,. (31b)

where o = [(xl»*] and ﬂ* = [ﬁi*] are n-1 vectors of parameters (i € Sg), 7 isan n-1Xn-1 symmetric
matrix of n;s (homogeneity and symmetry imposed), X, is a diagonal matrix of order n-/ with x;,. as

the i diagonal element (i € S,), X, 1s a column vector (ch is its transpose) with x;. as its i ™ element

(i=1...nlandi€S,), and x;. = log(P%)—log(P%)where P.=Y logP,/ Nis the geometric
1 1

mean price of good i € S, over all N countries.

20 # International Evidence on Food Consumption Patterns / TB-1904 Economic Research Service/USDA



The log-likelihood function of equation 31a or 31b is:

1 g 1Y T g1
L = constant +5Nlog‘2 -3 Shve = £ O Z ' w, - £60)]. (32)
c=1

and must be maximized with respect to both unknown parameter matrices, X~ and . Maximizing L
with respect to 7! yields:

1 N
R(©O)=— Zlwe = £.O)] [w. = £.O)]. (33)
c=1
Substituting R for X into equation 32 yields the concentrated log-likelihood function,

L = constant +%Nlog‘R'l‘ . (34)

For the Florida-PI model, the first-order derivatives of L* with respect to 6 (=a.f3,¢) is:

L° N
d _z[dfc(f)
do

T
JRE— -1 —
0" 2 } R [w. = f.(0)], (35a)

where df,(0) / d6” consists of three submatrices: df. (9)/ da'=A + B (square of order n - 1),
df.(0)/dB" = q.A+q,B(same order), df,(0)/dp = X, (a+q.B)— (ot +q.B) x (@ +q.B) (a
column vector of n-/ elements), A= X, — (o +q.B)x! +[1—(o+q.B) x.11, .
B=¢X.—¢(a+ qiﬁ)x? —[¢(o+ qiﬁ)Txc] I,_;, and I,_,; are the identity matrix of dimension
n-1 (Theil, Chung, and Seale, p. 46-47).

For the Florida-Slutsky model, the first-order derivatives of L* with respect to 8 (=c*,*,7") is:

a_y [dfc«»
deo c=1

T
T } R w. — £.(0)], (35b)
where df,(0) / d6” consists of three submatrices: df, (9)/ da'T=A" (square of order n - 1),

df, (9)/dl3*T = qgcA* (same order), df, (6)/dn'* = X(an n- I X n- I matrix with each row equal
tox]), A"=X, (o + qgcﬁ* Xl +[1—(a + qcﬁ* ) x,11,_,, and I,,_, is the identity matrix of

dimension n - 1.

The expectation of the second-order derivatives of L” (or the expectation of the Hessian) with respect to

0 (=0,p,¢) or to O (=o,f*, ") is:

2 T
v E{ d LT} _ N[dfc(f)} R(e)_l[dfxf)} 6
dodo =1L dO do

where E( ) is the expectations operator. The asymptotic covariance matrix of the ML estimator of 6 is
~M-! (Theil, Chung, and Seale, 1989, p. 47). The maximum likelihood estimates of 6 can be obtained
through the method of scoring (Harvey, 1990, pp. 133-135), and the asymptotic standard errors are com-
puted from the square root of the diagonal of -M-! where M is defined above.
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Group Heteroskedasticity

Let there be G groups of countries and assume heteroskedasticity across the covariance matrices of the
individual groups such that the covariance matrix of g (=1, ...,G) is KgE and Kg is a scalar. In this case,
the log-likelihood function is:

n-1 N . :
L =constant - =3 N logK, +?10g‘2 |-z S cen, W = £OF Zlw - £.0),  37)

b
$2K,
where N =X o N, o and the concentrated log-likelihood function is:

* n-1 N _
L = constant -72 gNglogKg +510g‘R(9,K) 1, (38)

1 1

and R(0,K )= WZ Sx Y ceNg [w, = f.(O)]lw, - fC(G)]T,and K is defined as a vector of all K,.
g

First - order derivatives of L" with respectto 6 (= i, B,¢) or 0 (= ¢, 8 ,7") are:

%

dL 1

_ df.(6)
W - 2 gK—gZ ceNg|:

do’

T
} R'[w. - £.(0)], (39)

with df,(0) / d6" defined in equations 35a and 35b for the Florida - PI and Florida - Slutsky models,

respectively. The first - order derivative of L with respect to K, is:

i “DN, 1
S Ly o e O R v~ (6] (40)

dK, 2K, 2K,

The second-order derivatives of L with respect to 8 and K, have zero expectations. Define M to be the
matrix of the expectations of the second-order derivatives of L with respect to all 8 and K e Thus,

d*L
T
L
dKdK™
where
&>2r 1 df (e)}T _l[df,(e)}
= ,— 2. [ < R™| ——=1|, (42)
deao”  “EK, T<VE| a0” 6"

and d°L / dKdK"isa Gx G diagonal matrix with the gth diagonal element equal to:

d*’L  (n-DN, 1 .
== -——2. —f.(O)] R = (0], 43
e 2K K;Zcezvg[wc Je@) R [w. = f.(0)] (43)

and all off - diagonal elements equal zero (i.e., d*L / dK ,dK), =0 for g # h). The method of scoring
(Harvey, 1990, pp. 133-135) is used to estimate all 8 and all elements of K. Asymptotic standard errors
are calculated from the square root of the diagonal of — M 1
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Chapter 5
Parameter Estimates

Theil, Chung, and Seale (1989) divide the Phase IV data into two groups, countries in either Phases Il or
IIT and those not in either. Fitting the Florida-PI model to the group data individually, they find that the
group covariance matrices are not equal; the covariance matrix of the group of newly added countries is
almost twice as large as that of the group of countries in Phases II or III (Theil, Chung, and Seale, 1989,
pp. 74-75). Given this difference, they infer that the covariance matrices of these two groups are het-
eroskedastic.

We extend this approach and allow for heteroskedasticity among three separate groups of countries:
Group 1, those included in Theil, Chung, and Seale’s (1989) estimation from the first three phases of the
ICP; Group 2, those added in Phase IV; and Group 3, those countries first appearing in the 1996 ICP
data (and not in the first four phases). Group 1 has 26 countries, Group 2 has 23 countries, and Group 3
has 65 countries (table 4).

We normalize K g = 1 for Group 1 countries (equation 37). As such, we estimate two heteroskedastic

parameters. Income is normalized so that the per capita real income of the United States equals one,
and all other country per capita real incomes are relative to that of the United States. These and other
parameters and their associated asymptotic standard errors are estimated with the heteroskedastic -
corrected ML procedure for the 114 countries. Additionally, symmetry is imposed in the Florida -

Slutsky model (i.e., m; =7, Vi, j €S,).

Table 4-Classification of 114 countries for correction for heteroskedasticity

Africa America Asia Europe Africa America Asia/Oceania Europe
Group I. Countries included from the first 3 phases Group 3. Additional countries in 1996
Malawi Brazil Japan Austria Benin Antigua & Armenia Albania
Zambia United States  Pakistan Belgium Cameroon  Barbuda Australia Belarus
Uruguay Philippines ~ Denmark Congo Bahamas Azerbaijan Bulgaria
South Korea France Cote d'lvoire Barbados Bahrain Czech Republic
Sri Lanka Germany Egypt Belize Bangladesh  Estonia
Syria Hungary Gabon Bermuda Fiji Iceland
Thailand Ireland Guinea Dominica Georgia Latvia
ltaly Kenya Grenada Iran Lithuania
Luxembourg | Mali Jamaica Jordan Macedonia
Netherlands | Mauritius Mexico Kazakhstan ~ Moldova
Poland Sierra Leone Trinidad & Kyrgyzstan Russia
Romania Swaziland  Tobago Lebanon Slovakia
Spain St. Kitts & Mongolia Slovenia
United Nevis Nepal Sweden
Kingdom St. Lucia New Zealand Switzerland
St. Vincent & Oman Turkey
the Grenadines Qatar Ukraine
Singapore
Group 2. Countries added in Phase IV Tajikistan
Turkmenistan
Botswana  Argentina Hong Kong  Finland Uzbekistan
Madagascar Bolivia Indonesia Greece Vietnam
Morocco Canada Israel Norway Yemen
Nigeria Chile Portugal
Senegal Ecuador
Tanzania Paraguay
Tunisia Peru
Zimbabwe Venezuela
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Table 5 presents the estimated parameters for the first stage, the aggregate model. The estimated two K s
exceed 1 confirming the presence of heteroskedasticity. As indicated by the negative fs, only food, bev-
erage and tobacco, and clothing and footwear are necessities; all other consumption categories except
education are luxuries. The categories clothing and footwear and education have near zero f3; and, hence,
have near-unitary income elasticity. The 8 parameter for food, beverages, and tobacco is by far the
largest [ in absolute value. Its estimate of -0.135 (with an asymptotic standard error of 0.006) is compa-
rable to the value, -0.134, obtained by Theil, Chung, and Seale (1989, table 5-4, p. 105) for the 1980
normalization of their extended and pooled data.” This parameter estimate retains the property of the
strong version of Engel’s law: when income doubles, the budget share of food declines by approximately
0.1 (Theil, Chung, and Seale, 1989, p. 44). The as from this study and those of Theil, Chung, and Seale
(1989) are not comparable since their data are normalized on 1980 geometric-mean prices while the cur-

rent data are in 1996 prices.

Table 6 presents the estimated parameters
for the second-stage model, the food sub-

groups. Similar to the aggregate model, the Parameter  Standard error
estimated two K s exceed 1 confirming the  hcome flexibility -0.809 0.021
presence of heteroskedasticity. As indicat- .
. . " Beta:
ed by the negative sign of s, bread and
cereals, fats, and oils, and fruits and veg- FOOd{ beverages & tobacco -0.135 0.006
" . . Clothing and footwear -0.006 0.002
etables are (conditionally) inelastic food
. ) .. . Gross rent, fuel & power 0.027 0.004
items, while the remaining five are condi- A
. .. 10 . » House operations 0.012 0.002
tionally elastic items.'” The negative 8 for Medical care 0.024 0.003
fruits and vegetables can bg explained by Education 0.005 0.002
the fact th?.t the data for thls food sub-cate- Transport & communication 0.021 0.003
gory also include expenditures on roots Recreation 0.020 0.002
and tubers, a staple among poor con- Other 0.032 0.003
sumers. The 75 in the table present the Albha:
compensated own-price effects, the diago- pha:
nal of the Slutsky matrix. Food, beverages & tobacco 0.151 0.011
Clothing and footwear 0.059 0.004
The most prominent measures of income Gross rent, fuel & power 0.179 0.008
and price sensitivities for a good are Houge operations 0.077 0.004
. . C.. Medical care 0.106 0.004
income and own-price elasticities. These .
Education 0.074 0.004
measures are not constant but should vary
h diff levels of affl v Transport 0.133 0.006
with di erent' evels of affluence. For Recreation 0.074 0.004
example, the income elasticity of demand Other 0.147 0.006
for a necessity such as food, beverage, and .
tobacco should be larger for a low-income K
county than for a high-income country. K1 1.089 0.114
K2 1.294 0.080

Own-price elasticities of demand should
also be larger in absolute value for low-
income countries than for high-income
countries (Timmer, 1981).

Table 5—Maximum likelihood estimates of the

aggregate model, 114 countries in 1996

9 The estimate of -0.134 for food, beverages, and tobacco is obtained by simply adding the parameter estimate of food, -.135, to

that of beverages and tobacco, 0.001.

10 Remember the parameter estimates are conditional on total per capita food expenditures, not total per capita expenditures.
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Table 6—Maximum likelihood estimates of the food sub-group model, 114 countries in 1996

Parameter Standard error Parameter Standard error
Beta: Diagonal of the Slutsky Matrix:
Beverages and tobacco 0.065 0.007 Ty -0.037 0.016
Breads and cereals -0.068 0.008 Too -0.145 0.019
Meat 0.011 0.007 Tag -0.198 0.012
Fish 0.010 0.005 Ty -0.067 0.011
Dairy 0.015 0.004 T -0.081 0.009
Fats & oils -0.014 0.003 g -0.031 0.013
Fruits & vegetables -0.025 0.008 T, -0.183 0.005
Other foods 0.007 0.006 Tlgg -0.135 0.024
Alpha: K:
Beverages and tobacco 0.217 0.009 K1 1.294 0.010
Breads and cereals 0.133 0.009 K2 1.373 0.011
Meat 0.178 0.008
Fish 0.057 0.005
Dairy 0.111 0.005
Fats & oils 0.031 0.003
Fruits & vegetables 0.155 0.009
Other foods 0.118 0.007

Aggregate Model

The expenditure and own-price elasticities based on the aggregate Florida-PI model have the desired proper-
ties discussed earlier (tables 7-10). From equation 19, we note that a luxury good (with an income elasticity
greater than 1) is associated with a positive 3, while f3; is negative for a necessity (income elasticity less than
1). If B, equals zero, the good has unitary elasticity. Table 7 presents the expenditure elasticities calculated at
geometric mean prices for the 114 countries. These country-specific income-elasticity values represent the
estimated percentage change in demand for a particular good if total income increases by 1 percent. As the
estimated budget shares for recreation in Tanzania, Nigeria, Yemen, and Malawi (countries with very small
actual budget shares ranging from 0.64 to 0.72 percent) were negative, the elasticities for recreation in these
countries are estimated using their actual budget shares.

The income (expenditure) elasticity of demand for food, beverages, and tobacco varies greatly among
countries and is highest among low-income countries; it varies from 0.80 for Tanzania to 0.68 for
Georgia. It ranges between 0.67 to 0.49 for middle-income countries and from 0.48 to 0.10 for high-
income countries. The average income elasticity for the low-income group of countries is 0.73, and it is
over twice the size of the average, 0.34, of high-income countries. Another feature to note is that, for
high-income countries, the income elasticity of demand for food, beverages, and tobacco gradually
decreases from 0.48 for the Czech Republic, with an income level 45 percent that of the United States,
to 0.25 for Denmark whose income level is 81 percent that of the United States. Thereafter, the elasticity
measure decreases rapidly to 0.13 for Luxembourg and 0.10 for the United States.

The income elasticity for clothing and footwear, another necessity, also decreases in value from low-
income to high-income countries. However, given the estimated absolute f3; value is close to zero, the
elasticity values are close to one for all countries. The income elasticities for clothing and footwear
range in the low-income countries from 0.93 in Tanzania to 0.92 in Georgia, in the middle-income coun-
tries from 0.92 in Ukraine to 0.91 in Slovenia, and in the high-income countries from 0.91 in the Czech
Republic to 0.90 in the United States.
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Table 7—Income elasticity for aggregate consumption categories, 114 countries in 1996'

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Low-income countries:
Tanzania 0.800 0.929 1.370 1.358 2.949 1.091 1.415 3.778° 2618
Nigeria 0.786 0.927 1.328 1.319 2.166 1.088 1.363 4.030° 2.038
Tajikistan 0.778 0.927 1.312 1.304 1.986 1.087 1.344 3.969 1.893
Zambia 0.777 0.926 1.309 1.301 1.960 1.087 1.341 3.746 1.872
Yemen 0.777 0.926 1.309 1.301 1.958 1.087 1.340 4.077°  1.871
Malawi 0.772 0.926 1.300 1.293 1.879 1.086 1.330 4.125° 1.805
Madagascar 0.772 0.926 1.300 1293 1.878 1.086 1.330 3.166  1.804
Mali 0.770 0.926 1.298 1290 1.858 1.086 1.327 3.062 1.787
Mongolia 0.770 0.926 1.297 1290 1.854 1.086 1.326 3.024 1.783
Benin 0.758 0.925 1.280 1273 1.722 1.084 1.305 2412 1.671
Kenya 0.753 0.924 1.273 1266 1.677 1.084 1.297 2.250 1.632
Sierra Leone 0.748 0.924 1.267 1261 1.641 1.083 1.290 2.134 1.601
Nepal 0.747 0.924 1.266 1.260 1.641 1.083 1.289 2131  1.600
Turkmenistan 0.745 0.923 1.264 1.258 1.625 1.083 1.286 2.085 1.587
Congo 0.740 0.923 1.259 1253 1.597 1.082 1.280 2.003 1.562
Senegal 0.736 0.922 1.254 1.249 1575 1.082 1.275 1.943 1.542
Vietnam 0.734 0.922 1.253 1.248 1.568 1.082 1.274 1.923 1.536
Bangladesh 0.733 0.922 1.252 1.247 1565 1.082 1.273 1916 1.533
Pakistan 0.723 0.921 1.244 1239 1.524 1.081 1.263 1.812 1.497
Azerbaijan 0.718 0.921 1.240 1.235 1.507 1.080 1.259 1.773 1.482
Cote d'lvoire 0.716 0.921 1.239 1.234 1.501 1.080 1.257 1.758 1.476
Paraguay 0.715 0.921 1.238 1.233 1.497 1.080 1.256 1.748 1472
Uzbekistan 0.711 0.921 1.235 1231 1.486 1.080 1.253 1.725 1.463
Kyrgyzstan 0.711 0.921 1.235 1.231 1.486 1.080 1.253 1.724  1.462
Cameroon 0.711 0.920 1.235 1.230 1.484 1.080 1.252 1.720 1.460
Moldova 0.710 0.920 1.235 1.230 1.484 1.080 1.252 1.719 1.460
Bolivia 0.707 0.920 1.232 1.228 1.473 1.080 1.250 1.697 1.451
Ecuador 0.705 0.920 1.231 1.227 1.470 1.079 1.248 1.689 1.447
Armenia 0.701 0.920 1.229 1225 1460 1.079 1.246 1.668 1.439
Sri Lanka 0.701 0.920 1.229 1.224  1.459 1.079 1.245 1.666 1.438
Jordan 0.696 0.919 1.226 1.222  1.448 1.079 1.242 1.643 1.428
Albania 0.689 0.919 1.222 1.218 1.434 1.078 1.238 1.614 1415
Indonesia 0.686 0.919 1.221 1.217 1.429 1.078 1.237 1.605 1.410
Jamaica 0.686 0.919 1.221 1.217 1.428 1.078 1.236 1.603 1.409
Zimbabwe 0.685 0.919 1.221 1.216 1.427 1.078 1.236 1.600 1.408
Guinea 0.683 0.919 1.219 1.215 1.422 1.078 1.235 1.591  1.404
Syria 0.677 0.918 1.217 1.213 1.412 1.078 1.232 1.572 1.395
Georgia 0.676 0.918 1.216 1212  1.411  1.078 1.231 1.569 1.394
Middle-income countries:
Ukraine 0.666 0.917 1.212 1.208 1.396 1.077 1.226 1.541 1.380
Philippines 0.658 0.917 1.209 1.205 1.386 1.077 1.223 1.522  1.371
Peru 0.655 0.917 1.208 1.204 1.382 1.076 1.222 1.515 1.367
Botswana 0.655 0.917 1.208 1.204 1.381 1.076 1.221 1.514 1.367
Thailand 0.653 0.917 1.207 1.203 1.379 1.076 1.221 1.511 1.365
Morocco 0.650 0.916 1.206 1202 1.375 1.076 1.219 1.503 1.361
Venezuela 0.649 0.916 1.206 1.202 1.374 1.076 1.219 1.501 1.360
See notes at end of page. Continued--
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Table 7—Income elasticity for aggregate consumption categories, 114 countries
in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-

Country & tobacco footwear & power ations care  cation ation reation Other
Middle-income countries--continued:

Macedonia 0.643 0.916 1.204 1.200 1.368 1.076 1.217 1.490 1.354
Belize 0.643 0.916 1.204 1.200 1.367 1.076 1.217 1.489 1.354
Egypt 0.643 0.916 1.203 1.200 1.367 1.076 1.217 1.489 1.354
St.Vincent & Grenadines  0.642 0.916 1.203 1.200 1.366 1.076 1.216 1.487 1.353
Swaziland 0.635 0.916 1.201 1.198 1.360 1.076 1.214 1.476 1.347
Lebanon 0.632 0.916 1.200 1.197 1.357 1.075 1.213 1.471 1.344
Belarus 0.631 0.915 1.200 1.197 1.356 1.075 1.213 1.469 1.343
Kazakhstan 0.631 0.915 1.200 1.196 1.356 1.075 1.212 1.468 1.343
Dominica 0.631 0.915 1.200 1196 1.356 1.075 1.212 1.468 1.343
Latvia 0.623 0.915 1.198 1.194  1.349 1.075 1.210 1.457 1.337
St. Lucia 0.623 0.915 1.198 1.194 1.348 1.075 1.210 1.456 1.336
Brazil 0.622 0.915 1.197 1.194 1.348 1.075 1.210 1.455 1.335
Bulgaria 0.621 0.915 1.197 1.194 1.347 1.075 1.209 1.453 1.335
Russia 0.617 0.915 1.196 1.193 1.343 1.075 1.208 1.447 1.331
Fiji 0.612 0.914 1.195 1191  1.339 1.075 1.207 1441 1.328
Grenada 0.611 0.914 1.195 1.191  1.339 1.075 1.207 1.440 1.328
Turkey 0.609 0.914 1.194 1.191  1.337 1.075 1.206 1.437 1.326
Lithuania 0.605 0.914 1.193 1.190 1.334 1.074 1.205 1432 1.323
Romania 0.602 0.914 1.192 1.189 1.332 1.074 1.204 1.428 1.321
Iran 0.595 0.914 1.191 1.188 1.328 1.074 1.202 1421  1.317
Mexico 0.592 0.914 1.190 1.187 1.326 1.074 1.201 1418 1.315
Bahrain 0.588 0.913 1.189 1.186 1.323 1.074 1.200 1.414 1.313
Chile 0.586 0.913 1.189 1.186 1.322 1.074 1.200 1412  1.311
Antigua & Barbuda 0.585 0.913 1.189 1.186 1.322 1.074 1.200 1411 1.311
Poland 0.580 0.913 1.187 1.184 1.318 1.074 1.199 1.406 1.308
Trinidad & Tobago 0.575 0.913 1.187 1.184 1.315 1.073 1.197 1.401 1.305
Estonia 0.570 0.913 1.186 1.183 1.313 1.073 1.196 1.397 1.303
Gabon 0.568 0.913 1.185 1.182 1.312 1.073 1.196 1.396 1.302
Tunisia 0.564 0.912 1.185 1182 1.310 1.073 1.195 1.392 1.300
St. Kitts & Nevis 0.562 0.912 1.184 1.181 1.309 1.073 1.195 1.390 1.299
Uruguay 0.560 0.912 1.184 1.181 1.308 1.073 1.194 1.389 1.298
Slovakia 0.557 0.912 1.183 1.180 1.307 1.073 1.194 1.387 1.297
Hungary 0.541 0.911 1.181 1.178 1.299 1.072 1.191 1.375 1.290
Argentina 0.517 0.911 1.177 1175 1290 1.072 1.187 1.361 1.281
Oman 0.506 0.910 1.176 1173 1.286 1.072 1.186 1.355 1.278
Qatar 0.492 0.910 1.174 1171 1.282 1.071 1.184 1.348 1.273
Slovenia 0.486 0.910 1.173 1171 1.280 1.071 1.183 1.345 1.272

High-income countries:

Czech Republic 0.477 0.909 1.172 1170 1277 1.071 1.182 1.341 1.269
Greece 0.456 0.909 1.170 1.168 1.272 1.071 1.179 1.333 1.264
Korea 0.450 0.909 1.170 1.167 1270 1.071 1.179 1.331 1.263
Portugal 0.444 0.908 1.169 1.167 1.269 1.071 1.178 1.328 1.261
Spain 0.442 0.908 1.169 1.166 1.268 1.071 1.178 1.328 1.261
Ireland 0.434 0.908 1.168 1.166 1.266 1.070 1.177 1.325 1.259
Singapore 0.425 0.908 1.167 1.165 1.264 1.070 1.176 1.322 1.257
Mauritius 0.411 0.908 1.166 1.164 1.262 1.070 1.175 1.318 1.255
See notes at end of page. Continued--
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Table 7—Income elasticity for aggregate consumption categories, 114 countries
in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other

High-income countries--continued:

Israel 0.399 0.907 1.165 1.163 1259 1.070 1.174 1.315 1.252
New Zealand 0.394 0.907 1.165 1.163 1.258 1.070 1.173 1.313 1.252
Finland 0.393 0.907 1.165 1.163 1258 1.070 1.173 1.313 1.251
Bahamas 0.389 0.907 1.165 1.162 1257 1.070 1.173 1.312  1.251
Sweden 0.361 0.906 1.163 1.160 1.253 1.069 1.171 1.305 1.246
Netherlands 0.356 0.906 1.162 1.160 1.252 1.069 1.171 1.304 1.245
France 0.332 0.906 1.161 1.159 1.249 1.069 1.169 1.299 1.242
United Kingdom 0.330 0.906 1.161 1.159 1.248 1.069 1.169 1.298 1.242
Belgium 0.325 0.906 1.160 1.158 1.248 1.069 1.169 1.297 1.241
Norway 0.324 0.906 1.160 1.158 1.247 1.069 1.168 1.297 1.241
Italy 0.320 0.906 1.160 1.158 1.247 1.069 1.168 1.296 1.241
Austria 0.311 0.905 1.160 1.157 1.246 1.069 1.168 1.295 1.239
Germany 0.309 0.905 1.160 1.157 1.245 1.069 1.168 1.294 1.239
Australia 0.300 0.905 1.159 1.157 1.244 1.069 1.167 1.293 1.238
Japan 0.293 0.905 1.159 1.157 1.244 1.069 1.167 1.292 1.237
Canada 0.284 0.905 1.158 1.156 1.243 1.069 1.166 1.290 1.236
Bermuda 0.265 0.905 1.157 1.155 1240 1.068 1.165 1.287 1.234
Switzerland 0.257 0.904 1.157 1.155 1240 1.068 1.165 1.286 1.234
Barbados 0.256 0.904 1.157 1.155 1239 1.068 1.165 1.286 1.234
Hong Kong 0.254 0.904 1.157 1.155 1239 1.068 1.165 1.285 1.233
Iceland 0.252 0.904 1.157 1.155 1239 1.068 1.165 1.285 1.233
Denmark 0.247 0.904 1.157 1.155 1238 1.068 1.164 1.284 1.233
Luxembourg 0.126 0.903 1.152 1.150 1.228 1.067 1.159 1.270 1.223
United States 0.103 0.902 1.152 1.150 1.227 1.067 1.159 1.268 1.222
Low-income average 0.729 0.922 1.257 1.252 1.641 1.082 1.279 2.042 1.593
Middle-income average 0.602 0.914 1.194 1.191  1.338 1.074 1.206 1.440 1.327
High-income average 0.335 0.906 1.162 1.160 1.251  1.069 1.170 1.303 1.245

'Countries are reported based on ascending per capita real income levels.
2As the estimated budget shares for recreation were negative, these values are calculated using the actual budget shares.
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All other consumption categories are luxuries with expenditure elasticities greater than 1. The elasticity
values are higher for less affluent countries and span a wide range. Recreation is by far the most luxuri-
ous good with an income elasticity of demand ranging from 4.12 for Malawi to 1.27 for the United
States. The goods, medical care and other items, are the next most luxurious goods followed by trans-
portation and communication, gross rent, fuel and power, and home furnishings and operations.
Although education is a luxury good, it is the least luxurious. With the estimated absolute f3; value close
to zero, the estimated elasticities for education are close to 1 and range from 1.09 in Tanzania to 1.07 in
the United States.

As presented by equations 20 to 22 in chapter 3, three types of own-price elasticities of demand for a good
can be calculated from the parameter estimates of the Florida-PI model. Tables 8-10 present the estimated
Frisch, Slutsky, and Cournot own-price elasticity for the nine aggregate commodity groups, across 114
countries. In the tables, countries are listed in ascending order of affluence. The elasticity measures per-
form in accordance with Timmer’s proposition: own-price elasticities of demand are larger in absolute val-
ues for low-income countries than for high-income ones. The values of the Cournot and Frisch own-price
elasticities decline monotonically in absolute value when traveling from poor to rich countries.

The Slutsky own-price elasticity of demand for food, beverages, and tobacco begins at -0.30 for
Tanzania, increases (absolutely) to -0.39 for Thailand, and declines thereafter (absolutely) to

-0.08 for the United States. To clarify the reason for this, take the logarithmic derivative of equation 21,
using equation 11 and suppressing the error term:

dlog(S/¢) _  ~Blwi +B(-F)N )
0, Wie (Wie + B)A=w;. = B;)

If good i is a luxury, f3; >0, and the derivative is negative; as real per capita income increases, the
Slutsky own-price elasticity of the good decreases. If good i is a necessity, ; <0 sothat —f3; > 0.

If the term in brackets on the right side of equation 44 is positive, then both the numerator and the
derivative are positive. This is the case for food, beverages, and tobacco. When w;, is sufficiently large,
that is, when Q.. is sufficiently small, the derivative for this good is positive for the poorest countries.
Eventually, however, w;, becomes sufficiently small so that the derivative becomes negative. In this
case, the Slutsky own-price elasticity becomes smaller in absolute value. The turning point, when the
Slutsky own-price elasticity starts declining with increasing per capita income, is at the per capita
income level of Lithuania or at 25 percent of the per capita income level of the United States.

The Cournot and Frisch elasticity values are all larger than the corresponding Slutsky elasticities. The
Frisch values are between the corresponding Cournot and Slutsky ones for food, beverage and tobacco
clothing and footwear, and education, while they are larger than both the corresponding Cournot and
Slutsky elasticities for the other three goods. To see the reason for this result, recall that in equation
2land 22, C=S—(w;. + ) and S = F(1-wj. — ;). By manipulation, C = F — F(w;. + ;) — (W;. + ;).
Noting that in all the cases, F<0 and (w;. + ) >0, if IFl< |-1.00I then ICI > |Fl, if | FI>|-1.00I, then
ICl < IFl, andif | FI =I-1.00l, then C = F.

House furnishings and operations and transport and communications have Slutsky own-price elastici-
ty values greater than unity in absolute values for a few of the countries with the lowest income lev-
els. Recreation, medical care and other goods have Slutsky own-price elasticity measures greater
than unity in absolute values for all or most of the low-income countries and many of the middle-
income countries. For Tanzania, the Slutsky own-price elasticities of demand for recreation, medical
care, and other items are —3.05, —2.39, and -2.12, respectively. For the United States, they are —0.93,
—0.86, and —0.81, respectively.
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Table 8—Frisch own-price elasticity for aggregate consumption categories, 114 countries
in 1996’

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Low-income countries:
Tanzania -0.647 -0.751  -1.108 -1.098 -2.385 -0.882 -1.145  -3.056° -2.117
Nigeria -0.635 -0.750 -1.074 -1.066 -1.751 -0.880 -1.102  -3.261° -1.648
Tajikistan -0.629 -0.749  -1.061 -1.054 -1.606 -0.879 -1.087 -3.209 -1.531
Zambia -0.628 -0.749  -1.059 -1.052 -1.585 -0.879 -1.084 -3.030 -1.514
Yemen -0.628 -0.749  -1.059 -1.052 -1.584 -0.879 -1.084  -3.298° -1.513
Malawi -0.624 -0.749  -1.052 -1.045 -1.520 -0.878 -1.075  -3.337° -1.460
Madagascar -0.624 -0.749 -1.052 -1.045 -1.519 -0.878 -1.075 -2.560 -1.459
Mali -0.623 -0.749  -1.050 -1.044 -1.503 -0.878 -1.073 -2.468 -1.445
Mongolia -0.623 -0.749  -1.049 -1.043 -1.499 -0.878 -1.072 -2.445 -1.442
Benin -0.613 -0.748 -1.035 -1.029 -1.392 -0.877 -1.055 -1.951 -1.351
Kenya -0.609 -0.747  -1.029 -1.024 -1.356 -0.876 -1.049 -1.820 -1.320
Sierra Leone -0.605 -0.747  -1.024 -1.019 -1.327 -0.876 -1.043 -1.726 -1.295
Nepal -0.604 -0.747  -1.024 -1.019 -1.327 -0.876 -1.043 -1.724 -1.294
Turkmenistan -0.602 -0.747  -1.022 -1.017 -1.314 -0.876 -1.040 -1.686 -1.283
Congo -0.598 -0.746  -1.018 -1.013 -1.292 -0.875 -1.035 -1.620 -1.263
Senegal -0.595 -0.746  -1.015 -1.010 -1.274 -0.875 -1.031 -1.571 -1.247
Vietnam -0.594 -0.746  -1.013 -1.009 -1.268 -0.875 -1.030 -1.555 -1.242
Bangladesh -0.593 -0.746  -1.013 -1.008 -1.266 -0.875 -1.029 -1.549 -1.240
Pakistan -0.585 -0.745  -1.006 -1.002 -1.232 -0.874 -1.021 -1.466 -1.210
Azerbaijan -0.581 -0.745  -1.003 -0.999 -1.219 -0.874 -1.018 -1.434 -1.198
Cote d'lvoire -0.579 -0.745  -1.002 -0.998 -1.214 -0.874 -1.017 -1.422 -1.194
Paraguay -0.578 -0.745  -1.001 -0.997 -1.210 -0.874 -1.016 -1.414 -1.190
Uzbekistan -0.575 -0.744  -0.999 -0.995 -1.202 -0.873 -1.013 -1.395 -1.183
Kyrgyzstan -0.575 -0.744  -0.999 -0.995 -1.201 -0.873 -1.013 -1.394 -1.182
Cameroon -0.575 -0.744  -0.999 -0.995 -1.200 -0.873 -1.013 -1.391 -1.181
Moldova -0.575 -0.744  -0.999 -0.995 -1.200 -0.873 -1.013 -1.390 -1.181
Bolivia -0.571 -0.744  -0.997 -0.993 -1.191 -0.873 -1.010 -1.372 -1.173
Ecuador -0.570 -0.744  -0.996 -0.992 -1.188 -0.873 -1.010 -1.366 -1.171
Armenia -0.567 -0.744  -0.994 -0.990 -1.180 -0.873 -1.007 -1.349 -1.163
Sri Lanka -0.567 -0.744  -0.994 -0.990 -1.180 -0.873 -1.007 -1.347 -1.163
Jordan -0.563 -0.744  -0.992 -0.988 -1.171 -0.872 -1.005 -1.329 -1.155
Albania -0.557 -0.743 -0.989 -0.985 -1.159 -0.872 -1.001 -1.305 -1.144
Indonesia -0.555 -0.743 -0.988 -0.984 -1.156 -0.872 -1.000 -1.298 -1.141
Jamaica -0.555 -0.743  -0.987 -0.984 -1.155 -0.872 -1.000 -1.296 -1.140
Zimbabwe -0.554 -0.743  -0.987 -0.984 -1.154 -0.872 -1.000 -1.294 -1.139
Guinea -0.552 -0.743 -0.986 -0.983 -1.150 -0.872 -0.998 -1.287 -1.136
Syria -0.548 -0.742  -0.984 -0.981 -1.142 -0.872 -0.996 -1.272 -1.128
Georgia -0.547 -0.742  -0.984 -0.980 -1.141 -0.871 -0.996 -1.269 -1.127
Middle-income countries:
Ukraine -0.539 -0.742  -0.980 -0.977 -1.129 -0.871 -0.992 -1.246 -1.116
Philippines -0.533 -0.742  -0.978 -0.975 -1.121 -0.871 -0.989 -1.231 -1.108
Peru -0.530 -0.741  -0.977 -0.974 -1.117 -0.871 -0.988 -1.225 -1.105
Botswana -0.530 -0.741  -0.977 -0.974 -1.117 -0.871 -0.988 -1.224 -1.105
Thailand -0.528 -0.741  -0.976 -0.973 -1.116 -0.870 -0.987 -1.222 -1.104
See notes at end of page. Continued--
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Table 8—Frisch own-price elasticity for aggregate consumption categories, 114 countries
in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Middle-income countries--continued:
Morocco -0.525 -0.741  -0975 -0972 -1.112 -0.870 -0.986 -1.215 -1.101
Venezuela -0.525 -0.741  -0975 -0.972 -1.111 -0.870 -0.986 -1.214 -1.100
Macedonia -0.520 -0.741  -0.973 -0.970 -1.106 -0.870 -0.984 -1.205 -1.095
Belize -0.520 -0.741  -0.973 -0.970 -1.106 -0.870 -0.984 -1.204 -1.095
Egypt -0.520 -0.741  -0.973 -0.970 -1.106 -0.870 -0.984 -1.204 -1.095
St.Vincent & Grenadines  -0.519 -0.741 -0.973 -0.970 -1.105 -0.870 -0.984 -1.203 -1.094
Swaziland -0.514 -0.741  -0.971 -0.969 -1.100 -0.870 -0.982 -1.193 -1.089
Lebanon -0.511 -0.740 -0.971 -0.968 -1.098 -0.870 -0.981 -1.190 -1.087
Belarus -0.511 -0.740 -0.970 -0.968 -1.097 -0.870 -0.981 -1.188 -1.086
Kazakhstan -0.510 -0.740 -0.970 -0.968 -1.096 -0.870 -0.981 -1.187 -1.086
Dominica -0.510 -0.740 -0.970 -0.968 -1.096 -0.870 -0.980 -1.187 -1.086
Latvia -0.504 -0.740 -0.969 -0.966 -1.091 -0.869 -0.979 -1.178 -1.081
St. Lucia -0.504 -0.740 -0.968 -0.966 -1.090 -0.869 -0.978 -1.177 -1.080
Brazil -0.503 -0.740 -0.968 -0.966 -1.090 -0.869 -0.978 -1.176 -1.080
Bulgaria -0.502 -0.740 -0.968 -0.965 -1.089 -0.869 -0.978 -1.175 -1.079
Russia -0.499 -0.740 -0.967 -0.964 -1.086 -0.869 -0.977 -1.170 -1.077
Fiji -0.495 -0.740 -0.966 -0.963 -1.083 -0.869 -0.976 -1.165 -1.074
Grenada -0.494 -0.740 -0.966 -0.963 -1.083 -0.869 -0.976 -1.165 -1.074
Turkey -0.492 -0.739 -0.966 -0.963 -1.082 -0.869 -0.975 -1.162 -1.072
Lithuania -0.489 -0.739 -0.965 -0.962 -1.079 -0.869 -0.974 -1.158 -1.070
Romania -0.486 -0.739  -0.964 -0.962 -1.077 -0.869 -0.974 -1.155 -1.068
Iran -0.481 -0.739  -0.963 -0.960 -1.074 -0.869 -0.972 -1.149 -1.065
Mexico -0.479 -0.739  -0.962 -0.960 -1.072 -0.869 -0.972 -1.147 -1.063
Bahrain -0.476 -0.739  -0.962 -0.959 -1.070 -0.868 -0.971 -1.143 -1.062
Chile -0.474 -0.739  -0.961 -0.959 -1.069 -0.868 -0.970 -1.142 -1.061
Antigua & Barbuda -0.473 -0.739  -0.961 -0.959 -1.069 -0.868 -0.970 -1.141 -1.060
Poland -0.469 -0.738 -0.960 -0.958 -1.066 -0.868 -0.969 -1.137 -1.058
Trinidad & Tobago -0.465 -0.738 -0.960 -0.957 -1.064 -0.868 -0.968 -1.133 -1.056
Estonia -0.461 -0.738 -0.959 -0.956 -1.062 -0.868 -0.968 -1.130 -1.054
Gabon -0.460 -0.738 -0.959 -0.956 -1.061 -0.868 -0.967 -1.129 -1.053
Tunisia -0.456 -0.738 -0.958 -0.956 -1.059 -0.868 -0.967 -1.126 -1.052
St. Kitts & Nevis -0.454 -0.738 -0.958 -0.955 -1.058 -0.868 -0.966 -1.124 -1.051
Uruguay -0.453 -0.738 -0.957 -0.955 -1.058 -0.868 -0.966 -1.123 -1.050
Slovakia -0.451 -0.738 -0.957 -0.955 -1.057 -0.868 -0.966 -1.122  -1.049
Hungary -0.437 -0.737  -0.955 -0.953 -1.051 -0.867 -0.963 -1.112  -1.043
Argentina -0.418 -0.736  -0.952 -0.950 -1.043 -0.867 -0.960 -1.100 -1.036
Oman -0.409 -0.736  -0.951 -0.949 -1.040 -0.867 -0.959 -1.096 -1.033
Qatar -0.398 -0.736  -0.950 -0.947 -1.036 -0.866 -0.957 -1.090 -1.030
Slovenia -0.393 -0.736  -0.949 -0.947 -1.035 -0.866 -0.956 -1.088 -1.028
High-income countries:
Czech Republic -0.386 -0.735 -0.948 -0.946 -1.033 -0.866 -0.956 -1.085 -1.026
Greece -0.369 -0.735 -0.946 -0.944 -1.028 -0.866 -0.954 -1.078 -1.022
Korea -0.364 -0.735  -0.946 -0.944 -1.027 -0.866 -0.953 -1.076 -1.021
Portugal -0.359 -0.735  -0.945 -0.943 -1.026 -0.866 -0.953 -1.074 -1.020
Spain -0.357 -0.735  -0.945 -0.943 -1.026 -0.866 -0.952 -1.074 -1.020
See notes at end of page. Continued--
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Table 8—Frisch own-price elasticity for aggregate consumption categories, 114 countries
in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-

Country & tobacco footwear & power ations care  cation ation reation Other
High-income countries--continued:

Ireland -0.351 -0.734  -0.945 -0.943 -1.024 -0.866 -0.952 -1.071 -1.018
Singapore -0.343  -0.734 -0.944 -0.942 -1.022 -0.866 -0.951 -1.069 -1.017
Mauritius -0.333  -0.734 -0.943 -0.941 -1.020 -0.865 -0.950 -1.066 -1.015
Israel -0.323  -0.734 -0.942 -0.941 -1.018 -0.865 -0.949 -1.063 -1.013
New Zealand -0.319  -0.734 -0.942 -0.940 -1.018 -0.865 -0.949 -1.062 -1.012
Finland -0.318  -0.734 -0.942 -0.940 -1.017 -0.865 -0.949 -1.062 -1.012
Bahamas -0.315  -0.734 -0.942 -0.940 -1.017 -0.865 -0.949 -1.061 -1.011
Sweden -0.292 -0.733  -0.940 -0.938 -1.013 -0.865 -0.947 -1.055 -1.008
Netherlands -0.288  -0.733 -0.940 -0.938 -1.012 -0.865 -0.947 -1.054 -1.007
France -0.269  -0.733 -0.939 -0.937 -1.010 -0.865 -0.945 -1.050 -1.005
United Kingdom -0.267  -0.732  -0.939 -0.937 -1.009 -0.865 -0.945 -1.050 -1.004
Belgium -0.263  -0.732 -0.938 -0.937 -1.009 -0.865 -0.945 -1.049 -1.004
Norway -0.262 -0.732  -0.938 -0.937 -1.009 -0.864 -0.945 -1.049 -1.004
Italy -0.259  -0.732 -0.938 -0.936 -1.008 -0.864  -0.945 -1.048 -1.003
Austria -0.251 -0.732  -0.938 -0.936 -1.007 -0.864 -0.944 -1.047 -1.002
Germany -0.250 -0.732 -0.938 -0.936 -1.007 -0.864 -0.944 -1.047 -1.002
Australia -0.242 -0.732  -0.937 -0.936 -1.006 -0.864 -0.944 -1.045 -1.001
Japan -0.237  -0.732 -0.937 -0.935 -1.006 -0.864 -0.943 -1.045 -1.001
Canada -0.230 -0.732 -0.937 -0.935 -1.005 -0.864 -0.943 -1.043 -1.000
Bermuda -0.214  -0.732 -0.936 -0.934 -1.003 -0.864 -0.942 -1.041 -0.998
Switzerland -0.208  -0.731  -0.936 -0.934 -1.002 -0.864 -0.942 -1.040 -0.998
Barbados -0.207  -0.731  -0.936 -0.934 -1.002 -0.864 -0.942 -1.040 -0.998
Hong Kong -0.205  -0.731  -0.936 -0.934 -1.002 -0.864 -0.942 -1.040 -0.997
Iceland -0.204  -0.731  -0.936 -0.934 -1.002 -0.864 -0.942 -1.039 -0.997
Denmark -0.200 -0.731  -0.935 -0.934 -1.002 -0.864 -0.942 -1.039 -0.997
Luxembourg -0.102 -0.730 -0.932 -0.930 -0.993 -0.863 -0.938 -1.027 -0.989
United States -0.084 -0.730 -0.931 -0.930 -0.992 -0.863 -0.937 -1.026 -0.988
Low-income average -0.590 -0.746  -1.017 -1.012 -1.327 -0.875 -1.034 -1.652 -1.288
Middle-income average -0.487 -0.739 -0.966 -0.963 -1.082 -0.869 -0.975 -1.165 -1.073
High-income average -0.271 -0.733  -0.940 -0.938 -1.012 -0.865 -0.946 -1.054 -1.007

'Countries are reported based on ascending per capita real income levels.
2As the estimated budget shares for recreation were negative, these values are calculated using the actual budget shares.
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Table 9—Slutsky own-price elasticity for aggregate consumption categories,
114 countries in 1996’

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Low-income countries:
Tanzania -0.296 -0.694 -0.996 -1.050 -2.298 -0.830 -1.062  -2.973° -2.006
Nigeria -0.320 -0.694 -0.956 -1.016 -1.673 -0.826 -1.015  -3.174® -1.543
Tajikistan -0.330 -0.695 -0.940 -1.002 -1.528 -0.825 -0.997 -3.124 -1.426
Zambia -0.332 -0.695 -0.937 -1.000 -1.507 -0.825 -0.994 -2.947 -1.408
Yemen -0.332 -0.695 -0.937 -1.000 -1.506 -0.825 -0.994  -3.211% -1.407
Malawi -0.338 -0.695 -0.928 -0.992 -1.442 -0.824 -0.984  -3.249° -1.353
Madagascar -0.338 -0.695 -0.928 -0.992 -1.440 -0.824 -0.984 -2.485 -1.352
Mali -0.340 -0.695 -0.926 -0.990 -1.425 -0.823 -0.981 -2.395 -1.339
Mongolia -0.340 -0.695 -0.925 -0.989 -1.421 -0.823 -0.980 -2.373 -1.336
Benin -0.353 -0.695 -0.906 -0.974 -1.312 -0.821 -0.960 -1.884 -1.242
Kenya -0.358 -0.695 -0.899 -0.968 -1.275 -0.820 -0.952 -1.754 -1.209
Sierra Leone -0.362 -0.695 -0.892 -0.962 -1.246 -0.819 -0.945 -1.661 -1.183
Nepal -0.362 -0.695 -0.892 -0.962 -1.245 -0.819 -0.945 -1.659 -1.182
Turkmenistan -0.364 -0.695 -0.889 -0.960 -1.232 -0.819 -0.941 -1.621 -1.170
Congo -0.368 -0.695 -0.884 -0.955 -1.209 -0.818 -0.935 -1.555 -1.149
Senegal -0.371 -0.695 -0.879 -0.952 -1.190 -0.818 -0.930 -1.507 -1.132
Vietnam -0.372 -0.695 -0.877 -0.950 -1.184 -0.818 -0.929 -1.490 -1.126
Bangladesh -0.372 -0.695 -0.877 -0.950 -1.181 -0.817 -0.928 -1.485 -1.124
Pakistan -0.378 -0.695 -0.867 -0.942 -1.146 -0.816 -0.918 -1.401 -1.092
Azerbaijan -0.380 -0.694 -0.863 -0.938 -1.132 -0.816 -0.913 -1.368 -1.078
Cote d'lvoire -0.381 -0.694 -0.861 -0.937 -1.126 -0.815 -0.911 -1.356 -1.073
Paraguay -0.382 -0.694 -0.860 -0.936 -1.123 -0.815 -0.910 -1.348 -1.070
Uzbekistan -0.383 -0.694 -0.857 -0.934 -1.114 -0.815 -0.907 -1.329 -1.061
Kyrgyzstan -0.383 -0.694 -0.857 -0.934 -1.113 -0.815 -0.907 -1.328 -1.061
Cameroon -0.384 -0.694 -0.856 -0.933 -1.111 -0.815 -0.907 -1.325 -1.059
Moldova -0.384 -0.694 -0.856 -0.933 -1.111 -0.815 -0.907 -1.324 -1.059
Bolivia -0.385 -0.694 -0.853 -0.931 -1.102 -0.814 -0.904 -1.306 -1.051
Ecuador -0.386 -0.694 -0.852 -0.930 -1.099 -0.814 -0.902 -1.299 -1.048
Armenia -0.387 -0.694 -0.849 -0.928 -1.090 -0.814 -0.899 -1.282 -1.039
Sri Lanka -0.387 -0.694 -0.849 -0.928 -1.089 -0.814 -0.899 -1.280 -1.039
Jordan -0.388 -0.694 -0.846 -0.925 -1.080 -0.813 -0.896 -1.261 -1.030
Albania -0.390 -0.694 -0.841 -0.922 -1.067 -0.813 -0.891 -1.237 -1.017
Indonesia -0.391 -0.694 -0.840 -0.920 -1.063 -0.812 -0.890 -1.229 -1.013
Jamaica -0.391 -0.694 -0.839 -0.920 -1.062 -0.812 -0.889 -1.227 -1.012
Zimbabwe -0.391 -0.694 -0.839 -0.920 -1.061 -0.812 -0.889 -1.225 -1.011
Guinea -0.391 -0.694 -0.837 -0.919 -1.057 -0.812 -0.887 -1.218 -1.008
Syria -0.392 -0.694 -0.834 -0.916 -1.048 -0.811 -0.884 -1.202 -0.999
Georgia -0.392 -0.694 -0.834 -0.916 -1.047 -0.811 -0.883 -1.199 -0.998
Middle-income countries:
Ukraine -0.393 -0.694 -0.828 -0.911 -1.033 -0.811 -0.878 -1.175 -0.984
Philippines -0.394 -0.694 -0.824 -0.909 -1.024 -0.810 -0.874 -1.159 -0.975
Peru -0.394 -0.694 -0.823 -0.907 -1.020 -0.810 -0.873 -1.153 -0.972
Botswana -0.394 -0.694 -0.823 -0.907 -1.020 -0.810 -0.873 -1.153 -0.971
Thailand -0.394 -0.694 -0.822 -0.907 -1.018 -0.810 -0.872 -1.150 -0.970
See notes at end of table. Continued--
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Table 9—Slutsky own-price elasticity for aggregate consumption categories,
114 countries in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Middle-income countries--continued:
Morocco -0.393 -0.694 -0.820 -0.906 -1.014 -0.809 -0.870 -1.143 -0.966
Venezuela -0.393 -0.694 -0.820 -0.905 -1.013 -0.809 -0.870 -1.141 -0.965
Macedonia -0.393 -0.694 -0.817 -0.903 -1.007 -0.809 -0.867 -1.132 -0.959
Belize -0.393 -0.694 -0.817 -0.903 -1.007 -0.809 -0.867 -1.131 -0.959
Egypt -0.393 -0.694 -0.817 -0.903 -1.007 -0.809 -0.867 -1.131  -0.959
St.Vincent & Grenadines  -0.393  -0.694 -0.817 -0.903 -1.006 -0.809 -0.867 -1.130 -0.958
Swaziland -0.393  -0.694 -0.814 -0.901 -1.000 -0.808 -0.864 -1.120 -0.952
Lebanon -0.392 -0.694 -0.813 -0.900 -0.997 -0.808 -0.863 -1.116  -0.949
Belarus -0.392 -0.694 -0.813 -0.900 -0.996 -0.808 -0.862 -1.114 -0.948
Kazakhstan -0.392 -0.694 -0.812 -0.899 -0.996 -0.808 -0.862 -1.113 -0.948
Dominica -0.392 -0.694 -0.812 -0.899 -0.996 -0.808 -0.862 -1.113 -0.948
Latvia -0.391 -0.694 -0.810 -0.897 -0.989 -0.808 -0.859 -1.104 -0.942
St. Lucia -0.391 -0.694 -0.809 -0.897 -0.989 -0.808 -0.859 -1.102 -0.941
Brazil -0.391 -0.694 -0.809 -0.897 -0.988 -0.808 -0.859 -1.101 -0.940
Bulgaria -0.391 -0.694 -0.809 -0.897 -0.988 -0.807 -0.859 -1.100 -0.940
Russia -0.390 -0.694 -0.807 -0.896 -0.984 -0.807 -0.857 -1.095 -0.936
Fiji -0.389  -0.694 -0.805 -0.894 -0.980 -0.807 -0.855 -1.089 -0.932
Grenada -0.389  -0.694 -0.805 -0.894 -0.980 -0.807 -0.855 -1.089 -0.932
Turkey -0.389  -0.694 -0.804 -0.894 -0.978 -0.807 -0.854 -1.086 -0.931
Lithuania -0.388  -0.694 -0.803 -0.893 -0.975 -0.807 -0.853 -1.082 -0.928
Romania -0.387  -0.694 -0.802 -0.892 -0.973 -0.806 -0.852 -1.078 -0.925
Iran -0.385  -0.694 -0.800 -0.890 -0.969 -0.806 -0.850 -1.072 -0.921
Mexico -0.385  -0.694 -0.799 -0.890 -0.967 -0.806 -0.849 -1.069 -0.919
Bahrain -0.384  -0.693 -0.798 -0.889 -0.965 -0.806 -0.848 -1.066 -0.917
Chile -0.383  -0.693 -0.797 -0.888 -0.963 -0.806 -0.847 -1.064 -0.916
Antigua & Barbuda -0.383  -0.693 -0.797 -0.888 -0.963 -0.806 -0.847 -1.063 -0.915
Poland -0.381 -0.693 -0.795 -0.887 -0.960 -0.805 -0.846 -1.058 -0.912
Trinidad & Tobago -0.380 -0.693 -0.794 -0.886 -0.957 -0.805 -0.844 -1.054 -0.909
Estonia -0.378  -0.693 -0.793 -0.885 -0.954 -0.805 -0.843 -1.050 -0.906
Gabon -0.378  -0.693 -0.792 -0.885 -0.954 -0.805 -0.843 -1.049 -0.906
Tunisia -0.376  -0.693 -0.791 -0.884 -0.952 -0.805 -0.842 -1.047 -0.904
St. Kitts & Nevis -0.376  -0.693 -0.791 -0.883 -0.951 -0.804  -0.841 -1.045 -0.902
Uruguay -0.375 -0.693 -0.790 -0.883 -0.950 -0.804 -0.841 -1.044 -0.902
Slovakia -0.374  -0.693 -0.790 -0.883 -0.948 -0.804 -0.840 -1.042 -0.900
Hungary -0.368 -0.693 -0.786 -0.880 -0.941 -0.804 -0.836 -1.031 -0.892
Argentina -0.357 -0.693 -0.781 -0.876 -0.931 -0.803 -0.831 -1.018 -0.883
Oman -0.353 -0.693 -0.778 -0.875 -0.928 -0.802 -0.829 -1.012 -0.879
Qatar -0.346  -0.693 -0.776 -0.873 -0.923 -0.802 -0.827 -1.006 -0.874
Slovenia -0.342 -0.693 -0.775 -0.872 -0.921 -0.802 -0.826 -1.003 -0.872
High-income countries:
Czech Republic -0.338 -0.693 -0.773 -0.871 -0.918 -0.801 -0.824 -1.000 -0.869
Greece -0.327 -0.692 -0.770 -0.868 -0.913 -0.801 -0.821 -0.992 -0.863
Korea -0.324 -0.692 -0.769 -0.868 -0.911 -0.801 -0.820 -0.990 -0.862
Portugal -0.320 -0.692 -0.768 -0.867 -0.909 -0.801 -0.819 -0.988 -0.860
Spain -0.319  -0.692 -0.768 -0.867 -0.909 -0.800 -0.819 -0.987 -0.860
Ireland -0.314  -0.692 -0.767 -0.866 -0.907 -0.800 -0.818 -0.984 -0.857
See notes at end of table. Continued--
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Table 9—Slutsky own-price elasticity for aggregate consumption categories,
114 countries in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-

Country & tobacco footwear & power ations care  cation ation reation Other
High-income countries--continued:

Singapore -0.309 -0.692 -0.766 -0.865 -0.905 -0.800 -0.817 -0.982 -0.855
Mauritius -0.301 -0.692 -0.764 -0.864 -0.902 -0.800 -0.815 -0.978 -0.852
Israel -0.294  -0.692 -0.762 -0.863 -0.899 -0.799 -0.814 -0.975 -0.850
New Zealand -0.291 -0.692 -0.762 -0.863 -0.898 -0.799 -0.813 -0.973 -0.849
Finland -0.290 -0.692 -0.762 -0.863 -0.898 -0.799 -0.813 -0.973 -0.848
Bahamas -0.288 -0.692 -0.761 -0.862 -0.897 -0.799 -0.813 -0.972 -0.848
Sweden -0.269 -0.692 -0.758 -0.860 -0.892 -0.799 -0.810 -0.965 -0.842
Netherlands -0.266  -0.692 -0.758 -0.860 -0.891 -0.799 -0.809 -0.964 -0.841
France -0.251 -0.692 -0.755 -0.858 -0.888 -0.798 -0.807 -0.960 -0.837
United Kingdom -0.249 -0.692 -0.755 -0.858 -0.887 -0.798 -0.807 -0.959 -0.837
Belgium -0.246  -0.692 -0.755 -0.858 -0.887 -0.798 -0.807 -0.958 -0.836
Norway -0.245  -0.692 -0.754 -0.857 -0.886 -0.798 -0.806 -0.958 -0.836
Italy -0.242 -0.692 -0.754 -0.857 -0.886 -0.798 -0.806 -0.957 -0.835
Austria -0.236  -0.692 -0.753 -0.857 -0.884 -0.798 -0.805 -0.955 -0.834
Germany -0.235  -0.692 -0.753 -0.857 -0.884 -0.798 -0.805 -0.955 -0.834
Australia -0.228  -0.692 -0.752 -0.856 -0.883 -0.798 -0.804 -0.954 -0.832
Japan -0.224  -0.691 -0.752 -0.856 -0.882 -0.797 -0.804 -0.952 -0.831
Canada -0.218  -0.691 -0.751 -0.855 -0.881 -0.797 -0.803 -0.951 -0.830
Bermuda -0.204  -0.691 -0.749 -0.854 -0.879 -0.797 -0.802 -0.948 -0.828
Switzerland -0.198  -0.691 -0.749 -0.854 -0.878 -0.797 -0.801 -0.947 -0.827
Barbados -0.197  -0.691 -0.749 -0.854 -0.877 -0.797 -0.801 -0.947 -0.826
Hong Kong -0.196  -0.691 -0.749 -0.853 -0.877 -0.797 -0.801 -0.946 -0.826
Iceland -0.194  -0.691 -0.748 -0.853 -0.877 -0.797 -0.801 -0.946 -0.826
Denmark -0.191 -0.691 -0.748 -0.853 -0.876 -0.797 -0.801 -0.945 -0.825
Luxembourg -0.100 -0.691  -0.741 -0.848 -0.865 -0.795 -0.794 -0.931 -0.813
United States -0.082 -0.691 -0.739 -0.847 -0.863 -0.795 -0.792 -0.929 -0.811
Low-income average -0.368 -0.694 -0.881 -0.953 -1.241 -0.818 -0.933 -1.585 -1.171
Middle-income average -0.384  -0.694 -0.804 -0.893 -0.979 -0.807 -0.854 -1.089 -0.931
High-income average -0.250 -0.692 -0.757 -0.859 -0.890 -0.798 -0.809 -0.963 -0.840

Countries are reported based on ascending per capita real income levels.
2As the estimated budget shares for recreation were negative, these values are calculated using the actual budget shares.
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Table 10—Cournot own-price elasticity for aggregate consumption categories,
114 countries in 1996’

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Low-income countries:
Tanzania -0.839 -0.770 -1.097 -1.094 -2.335 -0.889 -1.134 -3.000° -2.058
Nigeria -0.816  -0.769 -1.066 -1.063 -1.718 -0.888 -1.094 -3.200° -1 .607
Tajikistan -0.805 -0.768 -1.054 -1.052 -1.577 -0.887 -1.080 -3.151 -1.495
Zambia -0.803 -0.768 -1.052 -1.050 -1.556 -0.887 -1.077 -2.975 -1.478
Yemen -0.803 -0.768 -1.052 -1.049 -1.555 -0.887 -1.077 -3.237° 1477
Malawi -0.796  -0.767 -1.046 -1.043 -1.493 -0.886 -1.069 -3.275% -1 426
Madagascar -0.796 -0.767 -1.045 -1.043 -1.492 -0.886 -1.069 -2.515 -1.425
Mali -0.794  -0.767 -1.044 -1.041 -1.477 -0.886 -1.067 -2.424 -1.413
Mongolia -0.794  -0.767 -1.043 -1.041 -1.473 -0.886 -1.066 -2.402 -1.409
Benin -0.777 -0.766  -1.030 -1.028 -1.370 -0.885 -1.050 -1.918 -1.323
Kenya -0.770 -0.765 -1.025 -1.023 -1.335 -0.884 -1.044 -1.790 -1.293
Sierra Leone -0.763 -0.765 -1.021 -1.018 -1.307 -0.884 -1.039 -1.698 -1.269
Nepal -0.763 -0.765 -1.021 -1.018 -1.307 -0.884 -1.039 -1.697 -1.269
Turkmenistan -0.760 -0.764 -1.019 -1.016 -1.295 -0.884 -1.036 -1.660 -1.258
Congo -0.753 -0.764 -1.016 -1.013 -1.273 -0.884 -1.032 -1.595 -1.239
Senegal -0.748 -0.764 -1.013 -1.009 -1.256 -0.883 -1.028 -1.548 -1.225
Vietnam -0.745  -0.763 -1.012 -1.008 -1.250 -0.883 -1.027 -1.532 -1.219
Bangladesh -0.745  -0.763 -1.011 -1.008 -1.248 -0.883 -1.027 -1.526 -1.218
Pakistan -0.732 -0.763 -1.005 -1.002 -1.216 -0.882 -1.019 -1.445 -1.190
Azerbaijan -0.726  -0.762 -1.003 -0.999 -1.203 -0.882 -1.016 -1.414 -1.178
Cote d'lvoire -0.723  -0.762 -1.002 -0.998 -1.198 -0.882 -1.015 -1.402 -1.174
Paraguay -0.721 -0.762  -1.001 -0.997 -1.195 -0.882 -1.014 -1.395 -1.171
Uzbekistan -0.717  -0.762 -0.999 -0.996 -1.187 -0.882 -1.012 -1.376 -1.164
Kyrgyzstan -0.717  -0.762 -0.999 -0.995 -1.187 -0.882 -1.012 -1.375 -1.164
Cameroon -0.716  -0.762 -0.999 -0.995 -1.185 -0.882 -1.012 -1.372 -1.162
Moldova -0.716  -0.762 -0.999 -0.995 -1.185 -0.882 -1.011 -1.372 -1.162
Bolivia -0.711 -0.761  -0.997 -0.993 -1.177 -0.882 -1.009 -1.354 -1.155
Ecuador -0.709  -0.761 -0.996 -0.993 -1.174 -0.882 -1.009 -1.348 -1.153
Armenia -0.705  -0.761 -0.995 -0.991 -1.167 -0.881 -1.007 -1.331 -1.146
Sri Lanka -0.704  -0.761 -0.995 -0.991 -1.166 -0.881 -1.006 -1.330 -1.145
Jordan -0.698 -0.760 -0.993 -0.989 -1.158 -0.881 -1.004 -1.312 -1.138
Albania -0.690 -0.760 -0.990 -0.986 -1.147 -0.881 -1.001 -1.289 -1.128
Indonesia -0.687 -0.760 -0.989 -0.985 -1.143 -0.881 -1.000 -1.282 -1.125
Jamaica -0.686 -0.760 -0.989 -0.985 -1.142 -0.881 -1.000 -1.280 -1.124
Zimbabwe -0.686 -0.760 -0.989 -0.985 -1.141 -0.881 -1.000 -1.278 -1.123
Guinea -0.683 -0.760 -0.988 -0.984 -1.138 -0.881 -0.999 -1.272 -1.120
Syria -0.676  -0.759 -0.986 -0.982 -1.131 -0.880 -0.996 -1.257 -1.114
Georgia -0.675 -0.759 -0.986 -0.982 -1.129 -0.880 -0.996 -1.254 -1.113
Middle-income countries:
Ukraine -0.663 -0.759 -0.983 -0.979 -1.118 -0.880 -0.993 -1.232 -1.102
Philippines -0.655 -0.758 -0.981 -0.976 -1.110 -0.880 -0.990 -1.217 -1.095
Peru -0.651 -0.758 -0.980 -0.976 -1.107 -0.880 -0.989 -1.212 -1.093
Botswana -0.651 -0.758  -0.980 -0.975 -1.107 -0.880 -0.989 -1.211  -1.092
Thailand -0.649 -0.758 -0.980 -0.975 -1.105 -0.880 -0.989 -1.209 -1.091
See notes at end of table. Continued--
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Table 10—Cournot own-price elasticity for aggregate consumption categories,
114 countries in 1996'--Continued

Transport
Food, Clothing Gross House &
beverages & rent, fuel oper- Medical Edu- communic- Rec-
Country & tobacco footwear & power ations care  cation ation reation Other
Middle-income countries--continued:
Morocco -0.645  -0.758 -0.979 -0.974 -1.102 -0.879 -0.988 -1.203 -1.088
Venezuela -0.643 -0.758 -0.979 -0.974 -1.101 -0.879 -0.987 -1.201 -1.087
Macedonia -0.637  -0.757 -0.978 -0.973 -1.097 -0.879 -0.986 -1.192 -1.083
Belize -0.637  -0.757 -0.978 -0.972 -1.096 -0.879 -0.986 -1.192 -1.083
Egypt -0.637  -0.757 -0.978 -0.972 -1.096 -0.879 -0.986 -1.192 -1.083
St.Vincent & Grenadines  -0.636 -0.757 -0.977 -0.972 -1.096 -0.879 -0.986 -1.191 -1.082
Swaziland -0.628 -0.757 -0.976 -0.971 -1.091 -0.879 -0.984 -1.181 -1.078
Lebanon -0.625  -0.757 -0.975 -0.970 -1.089 -0.879 -0.983 -1.178 -1.076
Belarus -0.624  -0.757 -0.975 -0.970 -1.088 -0.879 -0.983 -1.176 -1.075
Kazakhstan -0.623  -0.757 -0.975 -0.970 -1.087 -0.879 -0.983 -1.176 -1.075
Dominica -0.623 -0.757 -0.975 -0.970 -1.087 -0.879 -0.983 -1.176 -1.075
Latvia -0.615 -0.756 -0.974 -0.968 -1.082 -0.879 -0.981 -1.167 -1.070
St. Lucia -0.614  -0.756 -0.974 -0.968 -1.082 -0.879 -0.981 -1.166 -1.070
Brazil -0.613 -0.756 -0.973 -0.968 -1.081 -0.879 -0.981 -1.165 -1.070
Bulgaria -0.613 -0.756 -0.973 -0.968 -1.081 -0.879 -0.981 -1.164 -1.069
Russia -0.608 -0.756 -0.973 -0.967 -1.078 -0.879 -0.980 -1.159 -1.067
Fiji -0.602 -0.756  -0.972 -0.966 -1.075 -0.878 -0.979 -1.154 -1.064
Grenada -0.602 -0.756  -0.972 -0.966 -1.075 -0.878 -0.979 -1.154 -1.064
Turkey -0.599 -0.756 -0.971 -0.966 -1.074 -0.878 -0.978 -1.152 -1.063
Lithuania -0.595  -0.755 -0.971 -0.965 -1.071 -0.878 -0.977 -1.148 -1.061
Romania -0.591 -0.755  -0.970 -0.964 -1.070 -0.878 -0.977 -1.145 -1.059
Iran -0.585  -0.755 -0.969 -0.963 -1.067 -0.878 -0.976 -1.139 -1.056
Mexico -0.581 -0.755  -0.969 -0.963 -1.065 -0.878 -0.975 -1.137 -1.055
Bahrain -0.577  -0.755 -0.968 -0.962 -1.063 -0.878 -0.975 -1.134 -1.053
Chile -0.575  -0.755 -0.968 -0.962 -1.062 -0.878 -0.974 -1.132 -1.052
Antigua & Barbuda -0.574  -0.755 -0.968 -0.962 -1.062 -0.878 -0.974 -1.132 -1.052
Poland -0.568  -0.754 -0.967 -0.961 -1.059 -0.878 -0.973 -1.127 -1.050
Trinidad & Tobago -0.563  -0.754 -0.967 -0.960 -1.057 -0.878 -0.972 -1.124 -1.048
Estonia -0.557  -0.754 -0.966 -0.960 -1.055 -0.878 -0.972 -1.121  -1.046
Gabon -0.556  -0.754 -0.966 -0.959 -1.055 -0.878 -0.972 -1.120 -1.046
Tunisia -0.552 -0.754 -0.965 -0.959 -1.053 -0.877 -0.971 -1.117  -1.044
St. Kitts & Nevis -0.549  -0.754 -0.965 -0.959 -1.052 -0.877 -0.971 -1.116 -1.043
Uruguay -0.547  -0.754 -0.965 -0.958 -1.052 -0.877 -0.970 -1.115 -1.043
Slovakia -0.544  -0.753 -0.965 -0.958 -1.051 -0.877 -0.970 -1.113 -1.042
Hungary -0.527  -0.753 -0.963 -0.956 -1.045 -0.877 -0.968 -1.104 -1.037
Argentina -0.502 -0.752  -0.961 -0.954 -1.038 -0.877 -0.965 -1.093 -1.031
Oman -0.491 -0.752  -0.960 -0.953 -1.036 -0.877 -0.964 -1.088 -1.028
Qatar -0.477  -0.751 -0.959 -0.952 -1.032 -0.876 -0.963 -1.083 -1.025
Slovenia -0.470  -0.751 -0.958 -0.951 -1.031 -0.876 -0.962 -1.081 -1.024
High-income countries:
Czech Republic -0.462 -0.751  -0.958 -0.950 -1.029 -0.876 -0.962 -1.078 -1.022
Greece -0.441 -0.750 -0.956 -0.949 -1.025 -0.876 -0.960 -1.072 -1.019
Korea -0.435 -0.750 -0.956 -0.948 -1.024 -0.876 -0.960 -1.070 -1.018
Portugal -0.428 -0.750 -0.956 -0.948 -1.023 -0.876 -0.959 -1.068 -1.017
Spain -0.426  -0.750 -0.956 -0.948 -1.023 -0.876 -0.959 -1.068 -1.017
Ireland -0.418  -0.750 -0.955 -0.947 -1.021 -0.876 -0.959 -1.066 -1.015
See notes at end of table. Continued--
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Table 10—Cournot own-price elasticity for aggregate consumption categories,
114 countries in 1996'--Continued

Transport
Food, Clothing Gross House &
beverage & rent, fuel oper- Medical Edu- communic- Rec-

Country & tobacco footwear & power ations care  cation ation reation Other
High-income countries--continued:

Singapore -0.409 -0.749 -0.955 -0.947 -1.020 -0.876 -0.958 -1.063 -1.014
Mauritius -0.396  -0.749 -0.954 -0.946 -1.018 -0.876 -0.957 -1.060 -1.012
Israel -0.384  -0.749 -0.953 -0.945 -1.016 -0.875 -0.957 -1.058 -1.011
New Zealand -0.379  -0.749 -0.953 -0.945 -1.016 -0.875 -0.956 -1.057 -1.010
Finland -0.378  -0.749 -0.953 -0.945 -1.015 -0.875 -0.956 -1.057 -1.010
Bahamas -0.374  -0.749 -0.953 -0.945 -1.015 -0.875 -0.956 -1.056 -1.010
Sweden -0.346  -0.748 -0.952 -0.944 -1.012 -0.875 -0.955 -1.051 -1.007
Netherlands -0.341 -0.748 -0.952 -0.943 -1.011 -0.875 -0.954 -1.050 -1.006
France -0.318  -0.747 -0.951 -0.942 -1.009 -0.875 -0.953 -1.046 -1.004
United Kingdom -0.316  -0.747 -0.951 -0.942 -1.008 -0.875 -0.953 -1.046 -1.004
Belgium -0.311 -0.747  -0.951 -0.942 -1.008 -0.875 -0.953 -1.045 -1.003
Norway -0.310  -0.747 -0.951 -0.942 -1.008 -0.875 -0.953 -1.045 -1.003
Italy -0.306  -0.747 -0.950 -0.942 -1.007 -0.875 -0.953 -1.044 -1.003
Austria -0.297  -0.747 -0.950 -0.941 -1.006 -0.875 -0.952 -1.043 -1.002
Germany -0.295  -0.747 -0.950 -0.941 -1.006 -0.875 -0.952 -1.043 -1.002
Australia -0.286 -0.747 -0.950 -0.941 -1.005 -0.875 -0.952 -1.041 -1.001
Japan -0.280 -0.747 -0.950 -0.941 -1.005 -0.875 -0.952 -1.041 -1.001
Canada -0.271 -0.747  -0.949 -0.941 -1.004 -0.875 -0.952 -1.040 -1.000
Bermuda -0.253  -0.746  -0.949 -0.940 -1.003 -0.875 -0.951 -1.037 -0.999
Switzerland -0.245  -0.746  -0.949 -0.940 -1.002 -0.875 -0.951 -1.036 -0.998
Barbados -0.244  -0.746  -0.949 -0.940 -1.002 -0.875 -0.951 -1.036 -0.998
Hong Kong -0.242 -0.746  -0.948 -0.940 -1.002 -0.875 -0.951 -1.036 -0.998
Iceland -0.240 -0.746  -0.948 -0.940 -1.002 -0.875 -0.950 -1.036 -0.998
Denmark -0.235  -0.746  -0.948 -0.939 -1.001 -0.874 -0.950 -1.035 -0.997
Luxembourg -0.119  -0.744 -0.946 -0.936 -0.994 -0.874 -0.947 -1.025 -0.991
United States -0.098  -0.744 -0.945 -0.936 -0.993 -0.874 -0.947 -1.023 -0.990

Low-income average -0.741 -0.763 -1.015 -1.012 -1.308 -0.883 -1.031 -1.627 -1.264
Middle-income average -0.593 -0.755 -0.971 -0.966 -1.075 -0.878 -0.978 -1.154 -1.063
High-income average -0.321  -0.748 -0.951 -0.943 -1.010 -0.875 -0.954  -1.049 -1.006

"Countries are reported based on ascending per capita real income levels.
2As the estimated budget shares for recreation were negative, these values are calculated using the actual budget shares.
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Food Subgroup Elasticities

The expenditure and price elasticities calculated using the Florida-Slutsky model are conditional on a given
food budget. In other words, the expenditure elasticity measures the percentage change in demand for a 1-
percent change in food budget, while the price elasticity measures the percentage response to a 1-percent
change in price assuming a given food budget. However, the conditional elasticities can be converted to
unconditional elasticities using the parameters estimated from the Florida-PI model in the first stage. The
unconditional elasticities measure percentage change in demand from a 1-percent change in overall income.

With ﬁi* > 0 for five of the eight food subcategories, the estimated conditional income elasticities are
greater than 1 for these five food groups, indicating these to be (conditionally) elastic food items.
However, using equation 25 the conditional income elasticity is converted to the unconditional income
elasticity. The estimated income (expenditure) elasticities presented in table 11 are all less an 1,
excepting for beverage and tobacco in low-income countries. This is consistent with conventional
theory that food is a necessity and not a luxury item in household expenditures. Given the relatively
low food budget share of beverage and tobacco in many low-income countries, this category can be
considered a luxury item among consumers in some poorer countries.

Similar to the estimated income elasticity for aggregate consumption categories, the income elasticities
for food sub-categories are the largest for the poorest country (Tanzania) and decline in magnitude
with affluence, with the smallest elasticities for the United States. Across each country, staple food

items (with negative ﬁi*) have smaller elasticities than the more conditionally elastic food items such as
beverages and tobacco, and meat and dairy. For example, the income elasticity for cereals ranges from
0.62 in Tanzania to 0.47 in Georgia, 0.28 in Slovenia, and 0.05 in the United States. In contrast, the
elasticity for beverages and tobacco are higher across all countries, ranging from 1.70 in Tanzania,
1.00 in Georgia, 0.65 in Slovenia, and 0.13 in the United States.

*

As discussed in earlier sections, the conditional Slutsky elasticity is given by €. = —2, where TT; 18

w; ¢

the conditional Slutsky price parameter in country c¢ for good i with respect to good j, and W; is the

conditional fitted budget share (at geometric mean prices) of food sub-group i € S, in country c. Since for

a given food sub-group 1, 7r; is invariant across countries, the conditional Slutsky elasticity for food

sub-group i will be greater for smaller budget shares. Poorer countries typically have larger budget
shares for staple items such as breads and cereals, which form a smaller share of food budget among

wealthier countries. Therefore, contrary to theory, the estimated conditional Slutsky own-price

elasticities for cereals may be larger for wealthier countries. This problem of a constant 7r; continues

The unconditional Frisch own-price elasticities are not a function of 717; and do not suffer the problem

encountered in calculating the unconditional Slutsky elasticities. Using the estimated parameters from
stages one and two and using equation 26, Frisch own-price elasticities are calculated. These uncondi -
tional own-price elasticities (table 12) represent elasticities estimated at a point when the marginal
utility of income is held constant. The values of the Frisch own-price elasticities lie between the

values of the Slutsky own-price elasticities (when real income is held constant) and the Cournot own-
price elasticities (when nominal income is held constant) for necessities and can be considered as a
reasonable estimate of the average own-price elasticities for the food sub-categories.
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Table 11—Unconditional expenditure elasticity for food sub-categories,
114 countries in 1996’

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods
Low-income countries:
Tanzania 1.700 0.619 0.859 1.035 0.963 0.633 0.707 0.856
Nigeria 1.693 0.608 0.843 1.018 0.946 0.622 0.694 0.840
Tajikistan 1.675 0.602 0.835 1.008 0.937 0.616 0.688 0.832
Zambia 1.513 0.594 0.833 0.994 0.930 0.608 0.685 0.830
Yemen 1.522 0.594 0.833 0.995 0.930 0.609 0.685 0.830
Malawi 1.538 0.592 0.828 0.991 0.925 0.606 0.681 0.825
Madagascar 1.372 0.579 0.827 0.975 0.917 0.596 0.678 0.824
Mali 1.656 0.596 0.827 0.998 0.928 0.610 0.681 0.824
Mongolia 1.273 0.565 0.824 0.960 0.909 0.584 0.673 0.821
Benin 1.336 0.568 0.812 0.956 0.900 0.584 0.665 0.809
Kenya 1.618 0.583 0.808 0.975 0.906 0.596 0.665 0.805
Sierra Leone 1.459 0.571 0.802 0.957 0.895 0.586 0.659 0.799
Nepal 1.102 0.513 0.798 0.909 0.869 0.537 0.646 0.795
Turkmenistan 1.414 0.567 0.799 0.950 0.890 0.581 0.656 0.796
Congo 1.466 0.567 0.794 0.949 0.887 0.581 0.653 0.791
Senegal 1.194 0.536 0.787 0.914 0.866 0.554 0.642 0.784
Vietnam 1.103 0.512 0.784 0.897 0.856 0.534 0.636 0.781
Bangladesh 1.139 0.523 0.784 0.903 0.859 0.543 0.638 0.781
Pakistan 1.084 0.504 0.772 0.883 0.843 0.526 0.626 0.770
Azerbaijan 1.059 0.493 0.767 0.874 0.835 0.517 0.621 0.764
Cote d'lvoire 1.250 0.535 0.767 0.902 0.850 0.551 0.628 0.764
Paraguay 1.172 0.523 0.765 0.890 0.843 0.541 0.625 0.762
Uzbekistan 1.172 0.522 0.761 0.886 0.839 0.539 0.622 0.758
Kyrgyzstan 1.145 0.517 0.761 0.882 0.837 0.535 0.620 0.758
Cameroon 1.227 0.529 0.761 0.893 0.842 0.545 0.623 0.758
Moldova 1.187 0.524 0.760 0.888 0.839 0.540 0.621 0.758
Bolivia 1.031 0.480 0.754 0.857 0.820 0.504 0.610 0.751
Ecuador 1.089 0.501 0.754 0.867 0.825 0.521 0.613 0.751
Armenia 1.023 0.476 0.748 0.850 0.814 0.500 0.605 0.746
Sri Lanka 0.963 0.433 0.746 0.836 0.805 0.466 0.598 0.744
Jordan 1.024 0.477 0.743 0.846 0.809 0.500 0.601 0.740
Albania 0.951 0.431 0.734 0.823 0.792 0.462 0.588 0.731
Indonesia 0.909 0.376 0.730 0.809 0.783 0.421 0.579 0.728
Jamaica 1.009 0.470 0.732 0.834 0.797 0.492 0.593 0.730
Zimbabwe 1.217 0.514 0.734 0.865 0.814 0.529 0.602 0.731
Guinea 1.084 0.493 0.730 0.845 0.802 0.511 0.595 0.727
Syria 1.028 0.476 0.723 0.829 0.791 0.496 0.587 0.721
Georgia 1.003 0.467 0.722 0.823 0.787 0.488 0.585 0.719
Middle-income countries:
Ukraine 0.983 0.458 0.711 0.810 0.775 0.479 0.576 0.708
Philippines 0.888 0.387 0.701 0.781 0.754 0.423 0.559 0.698
Peru 0.944 0.439 0.699 0.792 0.759 0.462 0.564 0.697
Botswana 0.989 0.458 0.700 0.801 0.764 0.478 0.568 0.697
Thailand 0.922 0.425 0.697 0.785 0.755 0.451 0.561 0.694
See notes at end of table. Continued--
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Table 11—Unconditional expenditure elasticity for food sub-categories,
114 countries in 1996'--Continued

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods

Middle-income countries--continued:

Morocco 0.974 0.452 0.694 0.793 0.757 0.472 0.563 0.691
Venezuela 0.905 0.414 0.691 0.777 0.748 0.442 0.555 0.689
Macedonia 0.906 0.417 0.685 0.773 0.742 0.443 0.552 0.683
Belize 0.899 0.412 0.685 0.771 0.741 0.439 0.551 0.683
Egypt 0.898 0.411 0.685 0.770 0.741 0.438 0.550 0.683
St.Vincent & Grenadines 0.889 0.404 0.684 0.767 0.739 0.433 0.549 0.681
Swaziland 1.022 0.461 0.679 0.788 0.747 0.477 0.554 0.677
Lebanon 0.859 0.380 0.673 0.752 0.725 0.413 0.538 0.671
Belarus 0.891 0.411 0.673 0.759 0.729 0.436 0.542 0.671
Kazakhstan 0.878 0.401 0.672 0.755 0.727 0.428 0.540 0.670
Dominica 0.859 0.382 0.671 0.750 0.724 0.413 0.537 0.669
Latvia 0.878 0.404 0.665 0.749 0.720 0.430 0.535 0.662
St. Lucia 0.831 0.352 0.662 0.736 0.711 0.390 0.527 0.660
Brazil 0.877 0.404 0.663 0.747 0.718 0.429 0.533 0.661
Bulgaria 0.872 0.401 0.662 0.745 0.716 0.426 0.532 0.660
Russia 0.873 0.403 0.657 0.742 0.712 0.428 0.529 0.655
Fiji 0.830 0.367 0.651 0.727 0.701 0.398 0.520 0.649
Grenada 0.825 0.360 0.651 0.725 0.700 0.393 0.519 0.649
Turkey 0.826 0.364 0.648 0.723 0.698 0.396 0.518 0.646
Lithuania 0.829 0.373 0.644 0.721 0.695 0.401 0.516 0.642
Romania 0.812 0.355 0.640 0.714 0.689 0.388 0.511 0.638
Iran 0.869 0.404 0.635 0.722 0.691 0.425 0.514 0.633
Mexico 0.807 0.360 0.630 0.704 0.679 0.389 0.504 0.628
Bahrain 0.772 0.309 0.625 0.691 0.670 0.351 0.495 0.623
Chile 0.824 0.379 0.625 0.704 0.676 0.403 0.502 0.622
Antigua & Barbuda 0.770 0.310 0.622 0.688 0.667 0.351 0.493 0.620
Poland 0.798 0.361 0.617 0.692 0.666 0.388 0.495 0.615
Trinidad & Tobago 0.778 0.342 0.612 0.682 0.658 0.372 0.488 0.610
Estonia 0.776 0.345 0.606 0.678 0.654 0.374 0.485 0.604
Gabon 0.788 0.358 0.605 0.680 0.654 0.384 0.486 0.603
Tunisia 0.816 0.379 0.602 0.683 0.654 0.399 0.486 0.600
St. Kitts & Nevis 0.734 0.286 0.597 0.659 0.639 0.328 0.472 0.595
Uruguay 0.759 0.335 0.596 0.665 0.642 0.364 0.476 0.594
Slovakia 0.759 0.338 0.593 0.663 0.639 0.366 0.474 0.591
Hungary 0.745 0.337 0.576 0.645 0.622 0.362 0.462 0.574
Argentina 0.670 0.246 0.549 0.604 0.587 0.290 0.432 0.547
Oman 0.676 0.288 0.538 0.598 0.578 0.318 0.428 0.537
Qatar 0.648 0.261 0.523 0.579 0.561 0.295 0.414 0.522
Slovenia 0.649 0.277 0.516 0.574 0.555 0.305 0.411 0.515

High-income countries:

Czech Republic 0.638 0.272 0.507 0.564 0.545 0.300 0.404 0.506
Greece 0.597 0.233 0.485 0.535 0.519 0.267 0.383 0.483
Korea 0.576 0.187 0.478 0.524 0.510 0.234 0.374 0.477
Portugal 0.577 0.217 0.471 0.519 0.504 0.253 0.371 0.470
Spain 0.580 0.232 0.470 0.519 0.503 0.263 0.372 0.468
Ireland 0.578 0.245 0.461 0.512 0.495 0.271 0.367 0.460
See notes at end of table. Continued--
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Table 11—Unconditional expenditure elasticity for food sub-categories,
114 countries in 1996'--Continued

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods

High-income countries--continued:

Singapore 0.556 0.218 0.451 0.498 0.483 0.249 0.356 0.450
Mauritius 0.565 0.254 0.438 0.491 0.473 0.274 0.351 0.437
Israel 0.525 0.211 0.424 0.469 0.455 0.239 0.336 0.423
New Zealand 0.523 0.217 0.419 0.465 0.450 0.242 0.333 0.418
Finland 0.521 0.217 0.418 0.464 0.448 0.242 0.332 0.417
Bahamas 0.489 0.113 0.413 0.450 0.438 0.171 0.320 0.411
Sweden 0.477 0.197 0.384 0.425 0.411 0.221 0.304 0.382
Netherlands 0.466 0.185 0.378 0.418 0.405 0.211 0.299 0.377
France 0.431 0.159 0.353 0.389 0.377 0.187 0.278 0.352
United Kingdom 0.432 0.169 0.351 0.387 0.375 0.194 0.277 0.350
Belgium 0.424 0.163 0.345 0.381 0.369 0.188 0.273 0.344
Norway 0.426 0.170 0.344 0.381 0.369 0.193 0.272 0.343
Italy 0.417 0.160 0.340 0.375 0.364 0.185 0.268 0.339
Austria 0.404 0.153 0.330 0.364 0.353 0.178 0.260 0.329
Germany 0.402 0.153 0.328 0.362 0.351 0.177 0.259 0.327
Australia 0.388 0.143 0.318 0.350 0.340 0.168 0.250 0.317
Japan 0.388 0.160 0.312 0.345 0.334 0.179 0.247 0.311
Canada 0.376 0.155 0.302 0.335 0.324 0.174 0.240 0.301
Bermuda 0.338 0.104 0.281 0.308 0.300 0.133 0.220 0.281
Switzerland 0.330 0.112 0.273 0.300 0.291 0.137 0.214 0.272
Barbados 0.375 0.175 0.273 0.311 0.297 0.183 0.221 0.272
Hong Kong 0.335 0.137 0.270 0.299 0.289 0.154 0.214 0.269
Iceland 0.326 0.118 0.268 0.294 0.286 0.140 0.210 0.267
Denmark 0.322 0.124 0.262 0.289 0.281 0.143 0.207 0.261
Luxembourg 0.159 0.040 0.133 0.146 0.142 0.057 0.104 0.133
United States 0.134 0.050 0.110 0.121 0.117 0.059 0.086 0.109
Low-income average 1.247 0.527 0.780 0.910 0.860 0.546 0.636 0.777
Middle-income average 0.836 0.373 0.641 0.720 0.693 0.402 0.514 0.639
High-income average 0.440 0.170 0.356 0.393 0.381 0.196 0.281 0.355

'Countries are reported based on ascending per capita real income levels.
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Table 12—Unconditional Frisch own-price elasticity for food sub-categories,
114 countries in 1996’

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods
Low-income countries:
Tanzania -1.375 -0.500 -0.695 -0.837 -0.779 -0.512 -0.572 -0.692
Nigeria -1.369 -0.492 -0.682 -0.823 -0.765 -0.503 -0.562 -0.679
Tajikistan -1.355 -0.487 -0.676 -0.815 -0.758 -0.498 -0.556 -0.673
Zambia -1.223 -0.480 -0.674 -0.804 -0.752 -0.492 -0.554 -0.671
Yemen -1.231 -0.480 -0.674 -0.805 -0.752 -0.492 -0.554 -0.671
Malawi -1.243 -0.479 -0.670 -0.801 -0.748 -0.490 -0.551 -0.667
Madagascar -1.110 -0.469 -0.669 -0.788 -0.742 -0.482 -0.548 -0.666
Mali -1.339 -0.482 -0.669 -0.807 -0.750 -0.493 -0.551 -0.666
Mongolia -1.029 -0.457 -0.666 -0.777 -0.735 -0.472 -0.544 -0.664
Benin -1.080 -0.459 -0.657 -0.773 -0.728 -0.472 -0.538 -0.654
Kenya -1.309 -0.471 -0.654 -0.788 -0.733 -0.482 -0.538 -0.651
Sierra Leone -1.180 -0.462 -0.648 -0.774 -0.724 -0.474 -0.533 -0.646
Nepal -0.891 -0.415 -0.645 -0.735 -0.703 -0.435 -0.522 -0.643
Turkmenistan -1.143 -0.458 -0.646 -0.768 -0.720 -0.470 -0.530 -0.643
Congo -1.186 -0.459 -0.642 -0.768 -0.717 -0.470 -0.528 -0.639
Senegal -0.965 -0.434 -0.636 -0.739 -0.701 -0.448 -0.519 -0.634
Vietham -0.891 -0.414 -0.633 -0.725 -0.692 -0.432 -0.514 -0.631
Bangladesh -0.922 -0.423 -0.634 -0.731 -0.695 -0.440 -0.516 -0.632
Pakistan -0.877 -0.407 -0.625 -0.714 -0.682 -0.425 -0.507 -0.622
Azerbaijan -0.857 -0.399 -0.620 -0.706 -0.676 -0.418 -0.502 -0.618
Cote d'lvoire -1.011 -0.433 -0.620 -0.729 -0.687 -0.445 -0.508 -0.618
Paraguay -0.948 -0.423 -0.619 -0.720 -0.682 -0.437 -0.505 -0.616
Uzbekistan -0.948 -0.422 -0.616 -0.717 -0.679 -0.436 -0.503 -0.613
Kyrgyzstan -0.926 -0.418 -0.615 -0.713 -0.677 -0.432 -0.502 -0.613
Cameroon -0.993 -0.428 -0.615 -0.722 -0.681 -0.441 -0.504 -0.613
Moldova -0.960 -0.423 -0.615 -0.718 -0.679 -0.437 -0.503 -0.613
Bolivia -0.834 -0.388 -0.610 -0.693 -0.663 -0.408 -0.493 -0.608
Ecuador -0.881 -0.405 -0.609 -0.701 -0.667 -0.421 -0.496 -0.607
Armenia -0.827 -0.385 -0.605 -0.688 -0.658 -0.404 -0.489 -0.603
Sri Lanka -0.778 -0.350 -0.603 -0.676 -0.651 -0.377 -0.483 -0.602
Jordan -0.828 -0.385 -0.601 -0.684 -0.654 -0.404 -0.486 -0.599
Albania -0.769 -0.348 -0.593 -0.665 -0.641 -0.374 -0.476 -0.591
Indonesia -0.735 -0.304 -0.590 -0.654 -0.633 -0.340 -0.468 -0.588
Jamaica -0.816 -0.380 -0.592 -0.674 -0.645 -0.398 -0.479 -0.590
Zimbabwe -0.984 -0.416 -0.594 -0.700 -0.658 -0.428 -0.487 -0.591
Guinea -0.876 -0.398 -0.591 -0.683 -0.649 -0.413 -0.481 -0.588
Syria -0.831 -0.385 -0.585 -0.671 -0.639 -0.401 -0.475 -0.583
Georgia -0.811 -0.377 -0.584 -0.666 -0.636 -0.395 -0.473 -0.582
Middle-income countries:
Ukraine -0.795 -0.370 -0.575 -0.655 -0.626 -0.388 -0.466 -0.573
Philippines -0.718 -0.313 -0.567 -0.631 -0.610 -0.342 -0.452 -0.565
Peru -0.764 -0.355 -0.565 -0.641 -0.614 -0.374 -0.456 -0.563
Botswana -0.799 -0.371 -0.566 -0.648 -0.618 -0.387 -0.459 -0.564
Thailand -0.746 -0.344 -0.563 -0.635 -0.610 -0.365 -0.453 -0.561
See notes at end of table. Continued--
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Table 12—Unconditional Frisch own-price elasticity for food sub-categories,
114 countries in 1996'--Continued

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods

Middle-income countries--continued:

Morocco -0.787 -0.366 -0.561 -0.642  -0.613 -0.382 -0.455 -0.559
Venezuela -0.732 -0.335 -0.559 -0.628  -0.605 -0.357 -0.449 -0.557
Macedonia -0.733 -0.338 -0.554 -0.625  -0.600 -0.359 -0.446 -0.553
Belize -0.727 -0.333 -0.554 -0.623  -0.599 -0.355 -0.445 -0.552
Egypt -0.726 -0.332 -0.554 -0.623  -0.599 -0.354 -0.445 -0.552
St.Vincent & Grenadines -0.719 -0.327 -0.553 -0.620  -0.597 -0.350 -0.444 -0.551
Swaziland -0.826 -0.373 -0.549 -0.637  -0.604 -0.386 -0.448 -0.547
Lebanon -0.695 -0.307 -0.544 -0.608  -0.586 -0.334 -0.435 -0.543
Belarus -0.721 -0.332 -0.544 -0.614  -0.590 -0.353 -0.438 -0.542
Kazakhstan -0.710 -0.324 -0.544 -0.611 -0.588 -0.346 -0.436 -0.542
Dominica -0.695 -0.309 -0.543 -0.607  -0.585 -0.334 -0.434 -0.541
Latvia -0.710 -0.327 -0.537 -0.606  -0.582 -0.348 -0.432 -0.536
St. Lucia -0.672 -0.285 -0.536 -0.595  -0.575 -0.315 -0.426 -0.534
Brazil -0.709 -0.327 -0.536 -0.604  -0.581 -0.347 -0.431 -0.534
Bulgaria -0.705 -0.324 -0.535 -0.603  -0.579 -0.345 -0.430 -0.533
Russia -0.706 -0.326 -0.532 -0.600  -0.576 -0.346 -0.428 -0.530
Fiji -0.671 -0.297 -0.526 -0.587  -0.567 -0.322 -0.420 -0.525
Grenada -0.667 -0.291 -0.526 -0.586  -0.566 -0.318 -0.420 -0.525
Turkey -0.668 -0.294 -0.524 -0.585  -0.564 -0.320 -0.419 -0.522
Lithuania -0.671 -0.301 -0.521 -0.583  -0.562 -0.325 -0.417 -0.519
Romania -0.657 -0.287 -0.518 -0.577  -0.557 -0.314 -0.413 -0.516
Iran -0.702 -0.327 -0.514 -0.584  -0.559 -0.343 -0.415 -0.512
Mexico -0.653 -0.291 -0.510 -0.570  -0.549 -0.315 -0.408 -0.508
Bahrain -0.625 -0.250 -0.505 -0.559  -0.541 -0.284 -0.400 -0.504
Chile -0.666 -0.307 -0.505 -0.569  -0.547 -0.326 -0.406 -0.503
Antigua & Barbuda -0.623 -0.251 -0.503 -0.557  -0.539 -0.284 -0.398 -0.502
Poland -0.646 -0.292 -0.499 -0.559  -0.539 -0.313 -0.400 -0.498
Trinidad & Tobago -0.629 -0.276 -0.495 -0.552  -0.532 -0.301 -0.395 -0.493
Estonia -0.628 -0.279 -0.490 -0.548  -0.529 -0.302 -0.392 -0.489
Gabon -0.637 -0.290 -0.490 -0.550  -0.529 -0.310 -0.393 -0.488
Tunisia -0.660 -0.307 -0.487 -0.552  -0.529 -0.323 -0.393 -0.485
St. Kitts & Nevis -0.594 -0.231 -0.483 -0.533  -0.517 -0.266 -0.381 -0.481
Uruguay -0.614 -0.271 -0.482 -0.538  -0.519 -0.294 -0.385 -0.481
Slovakia -0.614 -0.273 -0.480 -0.536  -0.517 -0.296 -0.384 -0.478
Hungary -0.603 -0.272 -0.466 -0.522  -0.503 -0.293 -0.373 -0.464
Argentina -0.542 -0.199 -0.444 -0.489  -0.474 -0.235 -0.349 -0.443
Oman -0.547 -0.233 -0.435 -0.484  -0.468 -0.257 -0.346 -0.434
Qatar -0.524 -0.211 -0.423 -0.468  -0.453 -0.239 -0.335 -0.422
Slovenia -0.525 -0.224 -0.418 -0.464  -0.449 -0.247 -0.332 -0.416

High-income countries:

Czech Republic -0.516 -0.220 -0.410 -0.456 -0.441 -0.243 -0.326 -0.409
Greece -0.482 -0.188 -0.392 -0.433 -0.420 -0.216 -0.310 -0.391
Korea -0.466 -0.151 -0.387 -0.424 -0.412 -0.189 -0.302 -0.385
Portugal -0.466 -0.176 -0.381 -0.420 -0.408 -0.205 -0.300 -0.380
Spain -0.469 -0.187 -0.380 -0.420 -0.407 -0.213 -0.300 -0.379
Ireland -0.468 -0.198 -0.373 -0.414 -0.401 -0.219 -0.297 -0.372
See notes at end of table. Continued--
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Table 12—Unconditional Frisch own-price elasticity for food sub-categories,
114 countries in 1996'--Continued

Beverages, Breads, Fruits, Other
Country tobacco  cereals Meat Fish Dairy Fats, oils vegetables foods

High-income countries--continued:

Singapore -0.449 -0.176 -0.365 -0.403  -0.391 -0.202 -0.288 -0.364
Mauritius -0.457 -0.206 -0.354 -0.397  -0.382 -0.221 -0.284 -0.353
Israel -0.424 -0.170 -0.343 -0.380  -0.368 -0.193 -0.272 -0.342
New Zealand -0.423 -0.176 -0.339 -0.376  -0.364 -0.196 -0.269 -0.338
Finland -0.422 -0.176 -0.338 -0.375  -0.363 -0.196 -0.268 -0.337
Bahamas -0.396 -0.092 -0.334 -0.364  -0.354 -0.138 -0.258 -0.333
Sweden -0.386 -0.159 -0.310 -0.344  -0.333 -0.178 -0.246 -0.309
Netherlands -0.377 -0.149 -0.306 -0.338  -0.327 -0.170 -0.242 -0.305
France -0.348 -0.129 -0.286 -0.314  -0.305 -0.152 -0.225 -0.285
United Kingdom -0.349 -0.137 -0.284 -0.313 -0.304 -0.157 -0.224 -0.283
Belgium -0.343 -0.132 -0.279 -0.308 -0.299 -0.152 -0.220 -0.278
Norway -0.344 -0.138 -0.278 -0.308 -0.298 -0.156 -0.220 -0.277
Italy -0.337 -0.129 -0.275 -0.303 -0.294 -0.150 -0.217 -0.274
Austria -0.327 -0.124 -0.267 -0.294 -0.285 -0.144 -0.210 -0.266
Germany -0.325 -0.124 -0.265 -0.292 -0.284 -0.143 -0.209 -0.264
Australia -0.314 -0.115 -0.257 -0.283 -0.275 -0.136 -0.202 -0.256
Japan -0.314 -0.129 -0.252 -0.279 -0.270 -0.145 -0.200 -0.251
Canada -0.304 -0.125 -0.245 -0.271 -0.262 -0.140 -0.194 -0.244
Bermuda -0.273 -0.084 -0.228 -0.249 -0.242 -0.108 -0.178 -0.227
Switzerland -0.267 -0.091 -0.221 -0.242 -0.236 -0.111 -0.173 -0.220
Barbados -0.303 -0.141 -0.221 -0.251 -0.240 -0.148 -0.179 -0.220
Hong Kong -0.271 -0.110 -0.218 -0.242 -0.234 -0.124 -0.173 -0.218
Iceland -0.264 -0.096 -0.216 -0.238  -0.231 -0.114 -0.170 -0.216
Denmark -0.260 -0.100 -0.212 -0.234  -0.227 -0.116 -0.167 -0.211
Luxembourg -0.128 -0.032 -0.108 -0.118 -0.115 -0.046 -0.084 -0.108
United States -0.108 -0.040 -0.089 -0.098  -0.095 -0.047 -0.070 -0.088
Low-income average -1.009 -0.426 -0.631 -0.736  -0.695 -0.442 -0.514 -0.628
Middle-income average -0.676 -0.302 -0.519 -0.582  -0.560 -0.325 -0.416 -0.517
High-income average -0.356 -0.138 -0.288 -0.318  -0.308 -0.158 -0.227 -0.287

'Countries are reported based on ascending per capita real income levels.
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The Frisch own-price elasticities for the food sub-categories vary by affluence according to economic
theory; low-income countries are more responsive to price changes compared with higher-income coun-
tries (table 12). The absolute values of the own-price elasticities are also less for the conditionally inelas-
tic food groups, such as breads and cereals, fats and oils, and fruits and vegetables. These values for
breads and cereals are -0.50 for Tanzania, -0.38 for Georgia, -0.22 for Slovenia, and -0.04 for the United
States. Similarly, the Frisch own-price elasticities for fats and oils, and for fruits and vegetables range
from -0.51 and -0.57, respectively, for Tanzania, to -0.05 and -0.07, respectively, for the United States.
The absolute values of the Frisch own-price elasticities for the conditionally elastic food items are high-
er, and for the poorest country, Tanzania, these range from -1.37 for beverage and tobacco, to -0.70 for
meat, -0.83 for fish, -0.78 for dairy, and -0.69 for other food products. The values of these elasticities
decline in absolute terms with affluence and are -0.11 for beverage and tobacco, -0.09 for meat, -0.10 for
fish, -0.10 for dairy, and -0.09 for other food products for the wealthiest country, the United States.
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Concluding Remarks

This report accomplishes two major goals. The first is presenting a two-stage cross-country demand
model that enables estimating unconditional income and price elasticities for disaggregate consumption
sub-groups, while the second is providing income and price elasticities across 114 countries for nine
aggregate consumption categories and eight food sub-categories. While previous research presented
multi-stage demand estimation models, there have been no empirical works conducted across as many
countries and consumption categories. Additionally, this report also presents a new methodology for cal-
culating unconditional price elasticities in a two-stage demand model.

The results of this research confirm many of the results obtained and established by earlier studies. Low-
income countries spend a greater portion of their budget on necessities, such as food, while richer coun-
tries spend a greater proportion of their income on luxuries, such as recreation. Low-value staples, such
as cereals, account for a larger share of the food budget in poorer countries, while high-value food items,
such as dairy and meat, are a larger share of the food budget in richer countries. Low-income countries
are also more responsive to changes in income and food prices and, therefore, make larger adjustments
to their food consumption pattern when incomes and prices change. However, our study illustrates that
adjustments to price and income changes are not made uniformly across all food categories. Staple food
consumption changes the least, while consumption of higher-value food items such as dairy and meat
changes the most. Additionally, our results indicate that when price changes are accompanied by equiva-
lent income changes, wealthier low-income countries and middle-income countries make the most
adjustments to their food demand.

Finally, this research provides estimates for income and own-price elasticities for nine aggregate con-
sumption groups and eight food subgroups across 114 countries. These elasticities can be used as inputs
in future work designed to forecast future food demand and supply and in projects designed to simulate
the effects of different government policy options. In addition to the actual elasticity estimates, parame-
ters estimated from our models can be used (with the latest expenditure data) to estimate new elasticities
for recent years for the countries included in our analysis as well as for other countries.
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Appendix: Goodness-of-Fit and Outliers

In figure 4, the budget shares of food, beverages, and tobacco for each of the 114 countries is plotted
against the natural log of per capita income. Obviously, the budget shares decline as per capita income
increases, and the relationship behaves according to Engel’s law. Evident from figure 4, the 1996 ICP
data contain several outlying observations. As discussed by Theil, Chung, and Seale (1989), the earlier
phases of the ICP data also contained several outliers, especially African countries where the data are
quite unreliable.!

To identify the outliers, we follow Theil, Chung, and Seale and calculate the information inaccuracy
measure from statistical information theory. Specifically, the information inaccuracy measure is:

w

n .
I, =Y w,log—~, (A.1)

i=1 ic

=

where w;, is the observed budget share of good 7 in country ¢, and W, is the fitted budget share of good
i in country ¢ based on equation 29 in chapter 4> When the model fits perfectly, W;. =w;.Vi,c, and the
value of I, is zero. The value is positive when, for some i or ¢, W;. —w;. is non-zero. Let the difference
equal the residual e;.. A Taylor expansion shows that when these residuals are sufficiently small,

2
1 2e - . . .
1. = 5 > —*. This illustrates how /.. increases when the residuals become larger in absolute values.
i=1Wic

Information inaccuracy measures can be decomposed into Strobel (1982) measures, an indication of the
goodness-of-fit of the model for each good in the Florida system. The Strobel measure is defined as:

I, =W, —w, + w, log—ic (A2)

ic
Wic

andI. =21 . Strobel measures, like the I, have alower bound of zero and no upper bound. If

Wi. =W, then I, = 0; otherwise, the measure is positive.

Information inaccuracies and Strobel measures for the Florida-PI model are calculated for all 114 coun-
tries based on the parameters estimated using 114 countries as reported in table 5 in chapter 5 and the
predicted budget shares from equation 18. These measures are reported in table A1 for all countries as
well as the overall group averages for low-, middle-, and high-income countries.

The high-income countries have the smallest average value of information inaccuracy measures (second
column in table A1l). Its average information inaccuracy measure, 0.038, is only 66 percent the size of
the middle-income country group’s average of 0.058 and 44 percent of the low-income country’s average
of 0.086. Average Strobel measures (columns 3-11 in table A1) are also the smallest for the high-income
group, and range from 0.002 to 0.006, compared with a higher range from 0.004 to 0.010 for middle-
income countries and from 0.006 to 0.011 for low-income countries.

"This is true even for population data. Seale and Theil (1986) note that, according to The Economist, July 20, 1985:30, the
1984 population estimate of the Ethiopian government based on prior censuses differed from the actual mid - 1984 census by
no less than 9 million out of a population of 43 million.

? Note that vT/l.c is not the same as Wic , vT/l.cis the fitted budget share based on country c's observed prices, while Wic is the fitted

budget share at geometric mean prices.
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Gross rent, fuel, and power has the highest Strobel measures across all three country groups. Food, bev-
erages, and tobacco and recreation have the next highest Strobel measures for the middle-income and
high-income country groups. For the low-income country group, although the average Strobel measure
on recreation is smaller compared with other consumption categories, the actual goodness-of-fit was par-
ticularly bad. The average Strobel measure presented in table A1 excludes the undefined values for the
four countries whose predicted budget shares for recreation were negative.

Smaller inaccuracy and Strobel measures indicate a better goodness-of-fit. Following Theil, Chung, and
Seale, countries with [ ~>0.10 (at two decimal places) are declared to be outliers. Of the original 114
countries, 23 countries are identified as outliers by this criterion. Of the 23 countries, 17 fall within the
low-income country group, 4 within the middle-income country group, and only two (Bahamas and
Hong Kong) within the high-income country group. The large number of outliers identified within the
low-income country group explains the observed poorer average goodness-of-fit for this group.

Seven of the identified outliers are from Africa (Cole d’Ivoire, Egypt, Madagascar, Malawi, Nigeria,
Tanzania, and Zimbabwe), three from America (Bahamas, Ecuador, and Paraguay), one (Albania) from
Europe, six from Central-Asian-Transition countries (Armenia, Azerbaijan, Georgia, Mongolia,
Tajikistan, and Turkmenistan), and six others from Asia (Bahrain, Hong Kong, Iran, Philippines, Sri
Lanka, and Yemen).? It is also of interest to note that the number of outliers appears to be related with
when the countries first appeared in the ICP study. For example, there are only three outliers among the
countries in the first three ICP phases. Of the 33 countries introduced in Phase IV, eight are outliers, five
of which are poor African countries. Of the 60 countries introduced in 1996, 12 are outliers, seven of
which are transitional economies, four of which are Middle Eastern, and the last of which is the
Bahamas.

Having deleted these outliers, the model was re-estimated with 91 countries. As it turns out, the parameters
were hardly changed by the deletion of the outliers from the sample. This was not the case in the earlier
phases of the ICP when the total number of countries was much lower than in the 1996 sample. Based on
our finding, we calculated all elasticities from the 114 country parameter estimates. We do, however, report
the 91 country parameter estimates and elasticities here in the appendix (app. tables A2-A9).

3 Theil, Chung, and Seale provide some rationale as to why many poorer countries tend to be outliers. These include under-
reporting of home-produced food, and distortions of consumption data due to a large presence of tourists in the country
(Bahamas in our case and Jamaica in the earlier study).
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Table A-1—Information Inaccuracies and Strobel measures, 114 countries in 1996'

Food, Clothing Gross rent, House Transport &

beverages & fuel & oper- Medical Edu- communic- Rec-
Country L & tobacco footwear  power ations care cation ation reation  Other
Low-income countries:
Tanzania i 0.003 0.001 0.001 0.003 0.003  0.011 0.018 i 0.002
Nigeria i 0.004 0.005 0.008 0.000 0.001 0.022 0.017 i 0.003
Tajikistan 0.078 0.001 0.001 0.047 0.001 0.000  0.000 0.001 0.002 0.025
Zambia 0.039 0.000 0.000 0.001 0.009 0.019  0.002 0.002 0.003 0.002
Yemen i 0.001 0.003 0.002 0.004 0.003  0.000 0.006 i 0.011
Malawi i 0.003 0.009 0.000 0.010 0.002  0.002 0.000 i 0.000
Madagascar 0.073 0.002 0.000 0.005 0.000 0.000  0.006 0.006 0.052  0.001
Mali 0.072 0.003 0.014 0.000 0.000 0.006 0.017 0.030 0.000 0.000
Mongolia 0.143 0.000 0.012 0.001 0.007 0.017  0.029 0.015 0.021  0.042
Benin 0.049 0.000 0.002 0.025 0.002 0.000  0.007 0.003 0.004 0.007
Kenya 0.058 0.014 0.000 0.004 0.021 0.001 0.011 0.001 0.004 0.002
Sierra Leone 0.032 0.003 0.008 0.004 0.000 0.000  0.003 0.003 0.005 0.006
Nepal 0.060 0.003 0.002 0.002 0.000 0.000  0.001 0.042 0.005 0.004
Turkmenistan 0.095 0.004 0.004 0.038 0.002 0.034  0.002 0.005 0.001 0.004
Congo 0.071 0.005 0.018 0.000 0.005 0.004 0.003 0.014 0.002  0.021
Senegal 0.022 0.000 0.009 0.001 0.000 0.006  0.001 0.004 0.001  0.000
Vietnam 0.037 0.001 0.002 0.004 0.002 0.000  0.000 0.004 0.011  0.013
Bangladesh 0.093 0.006 0.005 0.023 0.010 0.005  0.000 0.028 0.010  0.005
Pakistan 0.059 0.001 0.000 0.038 0.002 0.001 0.001 0.011 0.004 0.001
Azerbaijan 0.115 0.034 0.003 0.046 0.013 0.012  0.003 0.000 0.001  0.003
Cote d'lvoire 0.127 0.004 0.001 0.024 0.013 0.010  0.044 0.000 0.012 0.019
Paraguay 0.125 0.052 0.004 0.018 0.006 0.000 0.014 0.011 0.008 0.012
Uzbekistan 0.077 0.001 0.015 0.006 0.010 0.002 0.026 0.000 0.001 0.016
Kyrgyzstan 0.065 0.002 0.003 0.008 0.001 0.001 0.000 0.043 0.005 0.001
Cameroon 0.041 0.003 0.030 0.004 0.002 0.000  0.000 0.000 0.001  0.000
Moldova 0.090 0.005 0.000 0.019 0.004 0.019  0.038 0.002 0.000 0.001
Bolivia 0.032 0.001 0.000 0.001 0.000 0.003  0.008 0.002 0.001 0.015
Ecuador 0.113 0.034 0.004 0.000 0.010 0.004 0.007 0.004 0.031  0.020
Armenia 0.104 0.036 0.008 0.010 0.014 0.013  0.007 0.016 0.000 0.001
Sri Lanka 0.170 0.019 0.060 0.023 0.002 0.011 0.007 0.040 0.004 0.004
Jordan 0.036 0.005 0.000 0.018 0.000 0.003  0.002 0.001 0.001  0.005
Albania 0.172 0.052 0.020 0.010 0.005 0.009 0.017 0.019 0.003 0.037
Indonesia 0.090 0.012 0.014 0.007 0.000 0.013  0.027 0.012 0.003 0.002
Jamaica 0.104 0.006 0.004 0.027 0.004 0.000  0.001 0.046 0.013  0.003
Zimbabwe 0.145 0.052 0.006 0.018 0.014 0.001 0.049 0.000 0.000 0.005
Guinea 0.058 0.000 0.042 0.007 0.001 0.001 0.000 0.000 0.005 0.001
Syria 0.075 0.000 0.000 0.011 0.023 0.004  0.000 0.023 0.003 0.011
Georgia 0.150 0.000 0.003 0.027 0.011 0.001 0.008 0.000 0.001  0.098
Middle-income countries:
Ukraine 0.018 0.000 0.001 0.001 0.004 0.001 0.001 0.000 0.001 0.010
Philippines 0.133 0.005 0.008 0.023 0.020 0.030 0.024 0.013 0.008 0.003
Peru 0.065 0.010 0.000 0.001 0.003 0.000  0.000 0.001 0.044 0.005
Botswana 0.108 0.006 0.003 0.005 0.025 0.000 0.047 0.001 0.001 0.019
Thailand 0.059 0.018 0.007 0.008 0.001 0.000  0.000 0.011 0.009 0.004
Morocco 0.020 0.001 0.001 0.001 0.000 0.001 0.002 0.000 0.001 0.014
Venezuela 0.051 0.006 0.000 0.006 0.000 0.000 0.019 0.013 0.002 0.003
See notes at end of page. Continued--
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Table A-1—Information Inaccuracies and Strobel measures, 114 countries in 1996 '--Continued

Food, Clothing Gross rent, House Transport &

beverages & fuel & oper- Medical Edu- communicati Rec-
Country I & tobacco footwear  power ations care cation on reation  Other
Middle-income countries--continued:
Macedonia 0.022 0.001 0.003 0.002 0.008 0.005  0.000 0.002 0.000 0.000
Belize 0.037 0.003 0.002 0.008 0.000 0.005 0.001 0.006 0.001 0.011
Egypt 0.114 0.013 0.005 0.019 0.036 0.002  0.008 0.012 0.017  0.001
St.Vincent & Grenadines  0.038 0.000 0.003 0.000 0.001 0.019  0.002 0.002 0.006 0.005
Swaziland 0.095 0.018 0.002 0.001 0.049 0.000 0.016 0.001 0.000 0.007
Lebanon 0.079 0.003 0.023 0.003 0.005 0.000 0.013 0.001 0.025 0.006
Belarus 0.048 0.011 0.000 0.008 0.008 0.002  0.006 0.008 0.002 0.003
Kazakhstan 0.080 0.017 0.010 0.003 0.013 0.002  0.003 0.011 0.004 0.017
Dominica 0.049 0.001 0.000 0.001 0.001 0.003  0.006 0.012 0.001  0.025
Latvia 0.023 0.002 0.000 0.001 0.011 0.002  0.005 0.001 0.000 0.001
St. Lucia 0.055 0.017 0.000 0.004 0.001 0.000  0.003 0.006 0.012 0.010
Brazil 0.067 0.020 0.013 0.010 0.003 0.001 0.016 0.002 0.001  0.001
Bulgaria 0.053 0.004 0.001 0.029 0.006 0.006 0.004 0.002 0.000 0.001
Russia 0.027 0.001 0.014 0.008 0.001 0.001 0.002 0.000 0.000  0.000
Fiji 0.040 0.002 0.001 0.000 0.005 0.002  0.005 0.000 0.007 0.018
Grenada 0.037 0.003 0.003 0.000 0.001 0.012  0.001 0.004 0.007  0.007
Turkey 0.057 0.000 0.000 0.013 0.013 0.012  0.004 0.000 0.009 0.006
Lithuania 0.013 0.004 0.002 0.000 0.004 0.000  0.001 0.001 0.000 0.001
Romania 0.053 0.008 0.001 0.032 0.001 0.000  0.001 0.001 0.008 0.000
Iran 0.184 0.010 0.009 0.096 0.000 0.001 0.001 0.009 0.013  0.045
Mexico 0.036 0.002 0.006 0.002 0.001 0.001 0.001 0.006 0.005 0.013
Bahrain 0.124 0.003 0.001 0.003 0.001 0.000 0.013 0.010 0.007 0.086
Chile 0.064 0.016 0.007 0.004 0.005 0.000 0.023 0.001 0.000 0.007
Antigua & Barbuda 0.061 0.013 0.006 0.001 0.000 0.015  0.000 0.006 0.011  0.010
Poland 0.014 0.000 0.004 0.001 0.003 0.003  0.002 0.000 0.001  0.000
Trinidad & Tobago 0.100 0.004 0.005 0.016 0.000 0.002  0.000 0.009 0.009 0.055
Estonia 0.022 0.000 0.003 0.002 0.003 0.002  0.003 0.000 0.006 0.004
Gabon 0.093 0.029 0.013 0.008 0.012 0.002  0.000 0.004 0.026  0.000
Tunisia 0.059 0.000 0.005 0.022 0.015 0.005 0.000 0.006 0.000 0.005
St. Kitts & Nevis 0.052 0.015 0.003 0.001 0.000 0.007  0.000 0.006 0.011  0.010
Uruguay 0.034 0.002 0.000 0.002 0.000 0.019  0.006 0.003 0.000 0.000
Slovakia 0.024 0.000 0.001 0.004 0.005 0.007  0.002 0.003 0.002  0.000
Hungary 0.030 0.007 0.005 0.001 0.002 0.000  0.000 0.000 0.014  0.001
Argentina 0.049 0.011 0.004 0.000 0.001 0.003  0.027 0.001 0.002  0.001
Oman 0.091 0.000 0.001 0.024 0.001 0.014  0.000 0.013 0.018 0.019
Qatar 0.075 0.001 0.012 0.008 0.012 0.001 0.001 0.012 0.015 0.015
Slovenia 0.018 0.002 0.001 0.001 0.005 0.000  0.001 0.006 0.001  0.001
High-income countries:
Czech Republic 0.017 0.000 0.001 0.000 0.001 0.001 0.000 0.003 0.010  0.000
Greece 0.051 0.000 0.004 0.002 0.001 0.003  0.006 0.012 0.004 0.019
Korea 0.040 0.009 0.005 0.002 0.000 0.002  0.009 0.005 0.003  0.005
Portugal 0.029 0.002 0.000 0.019 0.001 0.000  0.002 0.001 0.001  0.003
Spain 0.051 0.001 0.000 0.008 0.002 0.000  0.001 0.001 0.004 0.034
Ireland 0.034 0.005 0.000 0.005 0.003 0.002  0.001 0.000 0.002 0.016
Singapore 0.082 0.011 0.000 0.007 0.000 0.013  0.001 0.012 0.036 0.002
Mauritius 0.055 0.001 0.000 0.005 0.021 0.005 0.007 0.004 0.003 0.008
See notes at end of page. Continued--
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Table A-1—Information Inaccuracies and Strobel measures, 114 countries in 1996'--Continued

Food, Clothing Gross rent, House Transport &
beverages & fuel & oper- Medical Edu- communicati Rec-

Country I & tobacco footwear  power ations care cation on reation  Other
High-income countries--continued:

Israel 0.021 0.001 0.004 0.002 0.000  0.000 0.008 0.001 0.000 0.004
New Zealand 0.016 0.003 0.005 0.003 0.000  0.000  0.001 0.001 0.002  0.000
Finland 0.030 0.004 0.008 0.001 0.008  0.001  0.001 0.000 0.002  0.006
Bahamas 0.166 0.068 0.003 0.043 0.000  0.001  0.006 0.003 0.042  0.000
Sweden 0.027 0.003 0.005 0.010 0.006  0.000 0.000 0.000 0.001  0.001
Netherlands 0.010 0.001 0.000 0.000 0.002  0.001  0.000 0.001 0.001  0.003
France 0.013 0.000 0.002 0.000 0.001 0.008  0.000 0.000 0.000  0.001
United Kingdom 0.055 0.000 0.003 0.001 0.006 0.017 0.013 0.008 0.001  0.007
Belgium 0.005 0.000 0.000 0.000 0.001 0.001  0.000 0.001 0.002  0.000
Norway 0.011 0.001 0.001 0.000 0.003 0.000 0.000 0.000 0.001 0.004
Italy 0.009 0.000 0.002 0.001 0.000 0.000 0.001 0.002 0.000 0.003
Austria 0.008 0.000 0.000 0.001 0.001 0.001  0.000 0.000 0.001  0.004
Germany 0.008 0.000 0.000 0.001 0.001 0.003  0.003 0.000 0.000  0.000
Australia 0.019 0.000 0.006 0.000 0.001 0.000  0.001 0.000 0.010  0.000
Japan 0.025 0.002 0.000 0.001 0.004  0.008  0.001 0.004 0.005  0.000
Canada 0.014 0.003 0.003 0.002 0.003  0.001  0.001 0.000 0.002  0.000
Bermuda 0.089 0.008 0.001 0.014 0.025  0.005 0.015 0.001 0.006 0.015
Switzerland 0.031 0.003 0.003 0.001 0.011 0.002  0.001 0.006 0.000 0.004
Barbados 0.090 0.019 0.000 0.053 0.000  0.005 0.002 0.000 0.005  0.005
Hong Kong 0.123 0.015 0.049 0.005 0.004  0.006 0.001 0.006 0.031  0.007
Iceland 0.011 0.001 0.000 0.003 0.001 0.000  0.000 0.000 0.004  0.000
Denmark 0.027 0.000 0.004 0.000 0.009  0.003  0.001 0.000 0.006  0.004
Luxembourg 0.038 0.025 0.001 0.005 0.000  0.006 0.000 0.000 0.001  0.000
United States 0.024 0.001 0.000 0.002 0.007  0.014  0.000 0.000 0.000  0.000
Low-income average 0.086 0.011 0.009 0.013 0.006  0.006 0.011 0.012 0.007  0.011
Middle-income average 0.058 0.007 0.004 0.009 0.007  0.004 0.006 0.005 0.007  0.010
High-income average 0.038 0.006 0.003 0.006 0.004  0.003 0.003 0.002 0.006  0.005

'Countries are reported based on ascending per capita real income levels.
Note: i = imaginary number resulting from negative predicted budget shares.
Low-income average Strobel measures exclude imaginary values.
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Table A-2—Maximum likelihood estimates of the aggregate model, 91 countries in 1996

Parameter Standard error
Income flexibility -0.839 0.022
Beta:
Food, beverages & tobacco -0.132 0.006
Clothing and footwear -0.010 0.003
Education 0.001 0.003
Gross rent, fuel & power 0.027 0.005
House operations 0.009 0.003
Medical care 0.027 0.003
Other 0.038 0.004
Recreation 0.022 0.002
Transport 0.019 0.004
Alpha:
Food, beverages & tobacco 0.145 0.009
Clothing and footwear 0.054 0.004
Education 0.071 0.004
Gross rent, fuel & power 0.181 0.008
House operations 0.073 0.004
Medical care 0.112 0.005
Other 0.154 0.006
Recreation 0.076 0.004
Transport 0.134 0.006
K:
K1 1.310 0.159
K2 1.540 0.108

Table A-3—Maximum likelihood estimates of the food sub-group model, 91 countries in 1996

Parameter Standard error Parameter Standard error

Beta: Diagonal of the Slutsky Matrix:

Beverages and tobacco 0.067 0.010 Ty -0.069 0.015

Breads and cereals -0.054 0.009 Too -0.153 0.024

Meat 0.011 0.007 T3 -0.178 0.026

Fish 0.007 0.005 T4 -0.068 0.009

Dairy 0.010 0.006 Ts5 -0.086 0.013

Fats & oils -0.017 0.004 s -0.032 0.008

Fruits & vegetables -0.030 0.010 Tz -0.152 0.031

Other foods 0.007 0.008 Tgg -0.175 0.025
Alpha:

Beverages and tobacco 0.227 0.010 K:

Breads and cereals 0.134 0.009 K1 1.359 0.176

Meat 0.177 0.007 K2 1.533 0.115

Fish 0.052 0.005

Dairy 0.108 0.006

Fats & oils 0.028 0.004

Fruits & vegetables 0.153 0.010

Other foods 0.120 0.007
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Table A-4—Expenditure elasticity for aggregate consumption categories, 91 countries in 1996’

Food, Gross rent, House Transport &

beverages Clothing fuel & oper-  Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other
Low-income countries:
Zambia 0.775 0.887 1.304 1.201 2.185 1.014 1.257 6.348 2.380
Mali 0.769 0.885 1.294 1.196 2.040 1.014 1.249 4.283 2.187
Benin 0.756 0.882 1.275 1.188 1.840 1.014 1.236 2.874 1.933
Kenya 0.747 0.880 1.264 1.183 1.747 1.014 1.228 2.466 1.820
Sierra Leone 0.745 0.880 1.262 1.182 1.727 1.014 1.226 2.391 1.796
Nepal 0.750 0.881 1.268 1.185 1.776 1.014 1.230 2.586 1.856
Congo 0.733 0.877 1.250 1.176 1.646 1.014 1.217 2.122 1.700
Senegal 0.733 0.877 1.250 1.176 1.643 1.014 1.217 2.115 1.697
Vietnam 0.737 0.878 1.254 1.178 1.670 1.014 1.220 2.197 1.728
Bangladesh 0.733 0.877 1.251 1.176 1.647 1.014 1.217 2.127 1.702
Pakistan 0.722 0.875 1.242 1.172 1.590 1.014 1.211 1.963 1.635
Uzbekistan 0.711 0.873 1.233 1.167 1.543 1.014 1.204 1.845 1.581
Kyrgyzstan 0.710 0.873 1.233 1.167 1.542 1.014 1.204 1.841 1.579
Cameroon 0.709 0.872 1.233 1.167 1.539 1.014 1.204 1.835 1.576
Moldova 0.707 0.872 1.231 1.166 1.531 1.014 1.203 1.817 1.567
Bolivia 0.706 0.872 1.230 1.166 1.527 1.014 1.202 1.805 1.562
Jordan 0.686 0.868 1.219 1.160 1.473 1.014 1.193 1.686 1.501
Indonesia 0.695 0.870 1.224 1.163 1.496 1.014 1.197 1.735 1.527
Jamaica 0.684 0.868 1.218 1.160 1.469 1.014 1.193 1.678 1.497
Guinea 0.679 0.867 1.216 1.158 1.459 1.014 1.191 1.656 1.485
Syria 0.676 0.866 1.215 1.158 1.452 1.014 1.190 1.643 1.478
Middle-income countries:
Ukraine 0.654 0.863 1.206 1.153 1.416 1.014 1.183 1.572 1.437
Peru 0.651 0.862 1.205 1.152 1.412 1.014 1.182 1.565 1.433
Botswana 0.651 0.862 1.205 1.152 1.411 1.014 1.182 1.563 1.432
Thailand 0.665 0.864 1.210 1.155 1.432 1.014 1.186 1.604 1.456
Morocco 0.648 0.862 1.204 1.152 1.407 1.014 1.181 1.555 1.428
Venezuela 0.645 0.861 1.203 1.151 1.404 1.014 1.181 1.550 1.424
Macedonia 0.642 0.861 1.202 1.151 1.399 1.014 1.180 1.541 1.419
Belize 0.641 0.861 1.202 1.151 1.398 1.014 1.180 1.539 1.418
St.Vincent & Grenadines 0.640 0.861 1.202 1.150 1.397 1.014 1.180 1.538 1.417
Swaziland 0.631 0.859 1.199 1.149 1.387 1.014 1.177 1.518 1.405
Lebanon 0.630 0.859 1.198 1.149 1.386 1.014 1.177 1.516 1.404
Belarus 0.630 0.859 1.198 1.149 1.385 1.014 1177 1.516 1.404
Kazakhstan 0.629 0.859 1.198 1.149 1.385 1.014 1.177 1.515 1.403
Dominica 0.629 0.859 1.198 1.149 1.384 1.014 1.177 1.514 1.403
Latvia 0.621 0.858 1.196 1.147 1.376 1.014 1.175 1.500 1.394
St. Lucia 0.620 0.858 1.196 1.147 1.375 1.014 1.175 1.498 1.393
Brazil 0.619 0.858 1.195 1.147 1.374 1.014 1.175 1.497 1.392
Bulgaria 0.615 0.857 1.194 1.146 1.370 1.014 1.174 1.490 1.388
Russia 0.610 0.856 1.193 1.146 1.366 1.014 1.173 1.482 1.382
Fiji 0.622 0.858 1.196 1.147 1.377 1.014 1.175 1.501 1.395
Grenada 0.608 0.856 1.193 1.145 1.365 1.014 1.173 1.480 1.381
Turkey 0.607 0.856 1.192 1.145 1.363 1.014 1.172 1.477 1.380
Lithuania 0.603 0.855 1.191 1.145 1.360 1.014 1.171 1.472 1.376
Romania 0.600 0.855 1.191 1.144 1.358 1.014 1.171 1.467 1.374
Mexico 0.589 0.854 1.188 1.143 1.349 1.014 1.169 1.453 1.364
Chile 0.583 0.853 1.187 1.142 1.345 1.014 1.168 1.447 1.360
Antigua & Barbuda 0.583 0.853 1.187 1.142 1.345 1.014 1.168 1.447 1.360
Poland 0.577 0.852 1.186 1.142 1.341 1.014 1.167 1.439 1.355
Trinidad & Tobago 0.571 0.851 1.185 1.141 1.337 1.014 1.166 1.433 1.351
See notes at end of table. Continued--
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Table A-4—Expenditure elasticity for aggregate consumption categories, 91 countries in 1996'--Continued

Food, Gross rent, House Transport &
beverages Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other

Middle-income countries--continued:

Estonia 0.567 0.851 1.184 1.141 1.335 1.014 1.166 1.429 1.349
Gabon 0.560 0.850 1.183 1.140 1.331 1.014 1.165 1.422 1.344
Tunisia 0.559 0.850 1.183 1.140 1.330 1.014 1.164 1.422 1.344
St. Kitts & Nevis 0.558 0.850 1.182 1.140 1.329 1.014 1.164 1.421 1.343
Uruguay 0.555 0.850 1.182 1.139 1.328 1.014 1.164 1.419 1.342
Slovakia 0.555 0.849 1.182 1.139 1.328 1.014 1.164 1.418 1.341
Hungary 0.538 0.848 1.179 1.138 1.319 1.013 1.162 1.404 1.332
Argentina 0.515 0.845 1.176 1.136 1.309 1.013 1.159 1.388 1.321
Oman 0.502 0.844 1.174 1.135 1.304 1.013 1.158 1.380 1.315
Qatar 0.486 0.842 1.173 1.134 1.299 1.013 1.156 1.371 1.310
Slovenia 0.481 0.842 1.172 1.133 1.297 1.013 1.156 1.369 1.308
High-income countries:

Czech Republic 0.451 0.839 1.169 1.131 1.288 1.013 1.153 1.355 1.298
Greece 0.439 0.838 1.168 1.131 1.285 1.013 1.152 1.350 1.295
Korea 0.473 0.841 1.171 1.133 1.294 1.013 1.155 1.365 1.305
Portugal 0.437 0.838 1.168 1.131 1.284 1.013 1.152 1.349 1.294
Spain 0.428 0.837 1.167 1.130 1.282 1.013 1.152 1.346 1.292
Ireland 0.418 0.836 1.166 1.130 1.280 1.013 1.151 1.342 1.289
Singapore 0.446 0.839 1.168 1.131 1.286 1.013 1.153 1.353 1.297
Mauritius 0.395 0.835 1.164 1.129 1.274 1.013 1.149 1.335 1.284
Israel 0.392 0.834 1.164 1.129 1.274 1.013 1.149 1.334 1.283
New Zealand 0.387 0.834 1.164 1.128 1.273 1.013 1.149 1.333 1.282
Finland 0.387 0.834 1.164 1.128 1.273 1.013 1.149 1.332 1.282
Sweden 0.354 0.832 1.161 1.127 1.267 1.013 1.147 1.323 1.276
Netherlands 0.349 0.831 1.161 1.127 1.266 1.013 1.147 1.322 1.275
France 0.324 0.830 1.160 1.126 1.262 1.013 1.146 1.317 1.271
United Kingdom 0.322 0.830 1.160 1.126 1.262 1.013 1.145 1.316 1.270
Belgium 0.317 0.829 1.159 1.126 1.261 1.013 1.145 1.315 1.269
Norway 0.316 0.829 1.159 1.126 1.261 1.013 1.145 1.315 1.269
Italy 0.312 0.829 1.159 1.125 1.260 1.013 1.145 1.314 1.269
Austria 0.302 0.828 1.159 1.125 1.259 1.013 1.145 1.312 1.267
Germany 0.300 0.828 1.158 1.125 1.259 1.013 1.145 1.312 1.267
Australia 0.291 0.828 1.158 1.125 1.257 1.013 1.144 1.310 1.266
Japan 0.284 0.827 1.158 1.125 1.257 1.013 1.144 1.309 1.265
Canada 0.275 0.827 1.157 1.124 1.255 1.013 1.143 1.307 1.263
Bermuda 0.252 0.826 1.156 1.124 1.253 1.013 1.143 1.303 1.260
Switzerland 0.248 0.825 1.156 1.123 1.252 1.013 1.142 1.302 1.260
Barbados 0.243 0.825 1.156 1.123 1.252 1.013 1.142 1.301 1.259
Iceland 0.242 0.825 1.156 1.123 1.251 1.013 1.142 1.301 1.259
Denmark 0.237 0.825 1.156 1.123 1.251 1.013 1.142 1.300 1.259
Luxembourg 0.112 0.819 1.151 1.120 1.240 1.013 1.138 1.285 1.247
United States 0.089 0.818 1.151 1.120 1.238 1.013 1.138 1.282 1.245
Low-income average 0.722 0.875 1.246 1.174 1.645 1.014 1.214 2.334 1.704
Middle-income average 0.597 0.855 1.192 1.145 1.363 1.014 1.172 1.478 1.379
High-income average 0.327 0.831 1.161 1.126 1.265 1.013 1.146 1.321 1.274

'Countries are reported based on ascending per capita real income levels.
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Table A-5—Frisch own-price elasticity for aggregate consumption categories, 91 countries in 1996’

Food, Gross rent, House Transport &

beverages  Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other
Low-income countries:
Zambia -0.650 -0.744 -1.094 -1.008  -1.833 -0.851 -1.054 -5.325  -1.996
Mali -0.645 -0.743 -1.085 -1.004  -1.711 -0.851 -1.048 -3.593 -1.835
Benin -0.635 -0.740 -1.070 -0.997  -1.543 -0.851 -1.037 2411 -1.622
Kenya -0.627 -0.738 -1.061 -0.992  -1.465 -0.851 -1.030 -2.069 -1.527
Sierra Leone -0.625 -0.738 -1.058 -0.991 -1.449 -0.851 -1.028 -2.006 -1.506
Nepal -0.630 -0.739 -1.064 -0.994  -1.490 -0.851 -1.032 -2.169  -1.557
Congo -0.615 -0.736 -1.049 -0.987  -1.381 -0.850 -1.021 -1.780 -1.426
Senegal -0.615 -0.736 -1.049 -0.986  -1.379 -0.850 -1.021 -1.774  -1.424
Vietnam -0.618 -0.737 -1.052 -0.988  -1.401 -0.850 -1.023 -1.843  -1.450
Bangladesh -0.615 -0.736 -1.049 -0.987  -1.382 -0.850 -1.021 -1.784  -1.427
Pakistan -0.606 -0.734 -1.042 -0.983  -1.334 -0.850 -1.016 -1.647  -1.371
Uzbekistan -0.596 -0.732 -1.035 -0.979  -1.295 -0.850 -1.010 -1.547  -1.326
Kyrgyzstan -0.596 -0.732 -1.034 -0.979  -1.293 -0.850 -1.010 -1.545 -1.325
Cameroon -0.595 -0.732 -1.034 -0.979  -1.291 -0.850 -1.010 -1.539  -1.322
Moldova -0.593 -0.731 -1.033 -0.978  -1.285 -0.850 -1.009 -1.524  -1.315
Bolivia -0.592 -0.731 -1.032 -0.978  -1.281 -0.850 -1.008 -1.515  -1.310
Jordan -0.575 -0.728 -1.023 -0.973  -1.236 -0.850 -1.001 -1.415  -1.259
Indonesia -0.583 -0.730 -1.027 -0.975  -1.255 -0.850 -1.004 -1.456  -1.281
Jamaica -0.574 -0.728 -1.022 -0.973 -1.232 -0.850 -1.001 -1.407 -1.256
Guinea -0.570 -0.727 -1.020 -0.972 -1.224 -0.850 -0.999 -1.390 -1.246
Syria -0.567 -0.727 -1.019 -0.971 -1.218 -0.850 -0.998 -1.378  -1.240
Middle-income countries:
Ukraine -0.549 -0.724 -1.012 -0.967  -1.188 -0.850 -0.993 -1.318  -1.206
Peru -0.546 -0.723 -1.011 -0.967  -1.184 -0.850 -0.992 -1.313  -1.202
Botswana -0.546 -0.723 -1.011 -0.967  -1.184 -0.850 -0.992 -1.312  -1.202
Thailand -0.558 -0.725 -1.015 -0.969  -1.202 -0.850 -0.995 -1.346  -1.221
Morocco -0.543 -0.723 -1.010 -0.966  -1.180 -0.850 -0.991 -1.305 -1.198
Venezuela -0.541 -0.723 -1.009 -0.966  -1.178 -0.850 -0.991 -1.300 -1.195
Macedonia -0.538 -0.722 -1.008 -0.965 -1.174 -0.850 -0.990 -1.293  -1.191
Belize -0.538 -0.722 -1.008 -0.965  -1.173 -0.850 -0.990 -1.292  -1.190
St.Vincent & Grenadines -0.537 -0.722 -1.008 -0.965  -1.172 -0.850 -0.990 -1.290 -1.189
Swaziland -0.529 -0.721 -1.006 -0.964  -1.163 -0.850 -0.988 -1.274 1179
Lebanon -0.528 -0.721 -1.005 -0.964  -1.162 -0.850 -0.987 -1.272 -1.178
Belarus -0.528 -0.721 -1.005 -0.964  -1.162 -0.850 -0.987 1272 -1.178
Kazakhstan -0.528 -0.721 -1.005 -0.964  -1.162 -0.850 -0.987 1271 1177
Dominica -0.528 -0.721 -1.005 -0.964  -1.161 -0.850 -0.987 -1.270 1177
Latvia -0.521 -0.720 -1.003 -0.962  -1.155 -0.850 -0.986 -1.258  -1.169
St. Lucia -0.520 -0.719 -1.003 -0.962  -1.154 -0.850 -0.986 -1.256  -1.168
Brazil -0.519 -0.719 -1.003 -0.962  -1.153 -0.850 -0.985 -1.256  -1.168
Bulgaria -0.516 -0.719 -1.002 -0.962  -1.150 -0.850 -0.985 -1.250 -1.164
Russia -0.511 -0.718 -1.001 -0.961 -1.146 -0.850 -0.984 -1.243  -1.160
Fiji -0.522 -0.720 -1.004 -0.963  -1.155 -0.850 -0.986 -1.259  -1.170
Grenada -0.510 -0.718 -1.001 -0.961 -1.145 -0.850 -0.984 -1.241  -1.159
Turkey -0.509 -0.718 -1.000 -0.961 -1.144 -0.850 -0.983 -1.239  -1.158
Lithuania -0.506 -0.718 -1.000 -0.960  -1.141 -0.850 -0.983 -1.235  -1.154
Romania -0.503 -0.717 -0.999 -0.960  -1.139 -0.850 -0.982 -1.231  -1.152
Mexico -0.494 -0.716 -0.997 -0.959  -1.132 -0.850 -0.981 -1.219  -1.145
Chile -0.489 -0.715 -0.996 -0.958  -1.129 -0.850 -0.980 -1.214 1141
Antigua & Barbuda -0.489 -0.715 -0.996 -0.958  -1.129 -0.850 -0.980 -1.214 1141
Poland -0.484 -0.715 -0.995 -0.958  -1.125 -0.850 -0.979 -1.208 -1.137
Trinidad & Tobago -0.479 -0.714 -0.994 -0.957  -1.122 -0.850 -0.978 -1.202  -1.134
See notes at end of table. Continued--
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Table A-5—Frisch own-price elasticity for aggregate consumption categories, 91 countries in 1996'--Continued

Food, Gross rent, House Transport &
beverages Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other

Middle-income countries--continued:

Estonia -0.476 -0.714 -0.993 -0.957 -1.120 -0.850 -0.978 -1.199  -1.132
Gabon -0.470 -0.713 -0.992 -0.956 -1.116 -0.850 -0.977 -1.193 -1.128
Tunisia -0.469 -0.713 -0.992 -0.956 -1.116 -0.850 -0.977 -1.193 -1.127
St. Kitts & Nevis -0.468 -0.713 -0.992 -0.956 -1.115 -0.850 -0.977 -1.192 1127
Uruguay -0.466 -0.713 -0.992 -0.956 -1.114 -0.850 -0.976 -1.190  -1.126
Slovakia -0.465 -0.713 -0.992 -0.956 -1.114 -0.850 -0.976 -1.189  -1.125
Hungary -0.451 -0.711 -0.989 -0.954 -1.107 -0.850 -0.975 -1.178 1117
Argentina -0.432 -0.709 -0.987 -0.953 -1.098 -0.850 -0.972 -1.164  -1.108
Oman -0.421 -0.708 -0.985 -0.952 -1.094 -0.850 -0.971 -1.158  -1.104
Qatar -0.408 -0.707 -0.984 -0.951 -1.089 -0.850 -0.970 -1.150  -1.099
Slovenia -0.404 -0.706 -0.983 -0.951 -1.088 -0.850 -0.970 -1.148  -1.097

High-income countries:

Czech Republic -0.379 -0.704 -0.981 -0.949  -1.080 -0.850 -0.967 -1.137  -1.089
Greece -0.368 -0.703 -0.980 -0.949  -1.078 -0.850 -0.967 -1.133  -1.086
Korea -0.397 -0.706 -0.983 -0.950 -1.086 -0.850 -0.969 -1.145  -1.095
Portugal -0.367 -0.703 -0.980 -0.949  -1.077 -0.850 -0.967 -1.132  -1.086
Spain -0.359 -0.702 -0.979 -0.948  -1.075 -0.850 -0.966 -1.129 -1.084
Ireland -0.351 -0.702 -0.978 -0.948  -1.073 -0.850 -0.965 -1.126 -1.082
Singapore -0.374 -0.704 -0.980 -0.949  -1.079 -0.850 -0.967 -1.135  -1.088
Mauritius -0.331 -0.700 -0.977 -0.947  -1.069 -0.850 -0.964 -1.120  -1.077
Israel -0.329 -0.700 -0.977 -0.947  -1.069 -0.850 -0.964 -1.119  -1.077
New Zealand -0.325 -0.700 -0.976 -0.947  -1.068 -0.850 -0.964 -1.118  -1.076
Finland -0.324 -0.700 -0.976 -0.947  -1.068 -0.850 -0.964 -1.118  -1.076
Sweden -0.297 -0.698 -0.974 -0.945  -1.063 -0.850 -0.962 -1.110  -1.070
Netherlands -0.293 -0.697 -0.974 -0.945  -1.062 -0.850 -0.962 -1.109  -1.069
France -0.272 -0.696 -0.973 -0.944  -1.059 -0.850 -0.961 -1.105  -1.066
United Kingdom -0.270 -0.696 -0.973 -0.944  -1.058 -0.850 -0.961 -1.104  -1.066
Belgium -0.266 -0.696 -0.973 -0.944  -1.058 -0.850 -0.961 -1.103  -1.065
Norway -0.265 -0.696 -0.973 -0.944  -1.058 -0.850 -0.961 -1.103  -1.065
Italy -0.262 -0.695 -0.972 -0.944  -1.057 -0.850 -0.961 -1.102  -1.064
Austria -0.253 -0.695 -0.972 -0.944  -1.056 -0.850 -0.960 -1.101  -1.063
Germany -0.252 -0.695 -0.972 -0.944  -1.056 -0.850 -0.960 -1.100 -1.063
Australia -0.244 -0.694 -0.971 -0.944  -1.055 -0.850 -0.960 -1.099 -1.062
Japan -0.238 -0.694 -0.971 -0.943  -1.054 -0.850 -0.960 -1.098 -1.061
Canada -0.231 -0.694 -0.971 -0.943  -1.053 -0.850 -0.959 -1.096  -1.060
Bermuda -0.211 -0.693 -0.970 -0.943  -1.051 -0.850 -0.959 -1.093  -1.057
Switzerland -0.208 -0.692 -0.970 -0.943  -1.050 -0.850 -0.958 -1.092 -1.057
Barbados -0.204 -0.692 -0.970 -0.942  -1.050 -0.850 -0.958 -1.092 -1.056
Iceland -0.203 -0.692 -0.970 -0.942  -1.050 -0.850 -0.958 -1.092 -1.056
Denmark -0.199 -0.692 -0.969 -0.942  -1.049 -0.850 -0.958 -1.091  -1.056
Luxembourg -0.094 -0.687 -0.966 -0.940  -1.040 -0.850 -0.955 -1.078  -1.046
United States -0.075 -0.686 -0.965 -0.940  -1.039 -0.850 -0.955 -1.076  -1.045
Low-income average -0.606 -0.734 -1.045 -0.984 -1.380 -0.850 -1.018 -1.958 -1.430
Middle-income average -0.501 -0.717 -1.000 -0.960  -1.143 -0.850 -0.983 -1.240 -1.157
High-income average -0.275 -0.697 -0.974 -0.945  -1.061 -0.850 -0.962 -1.109  -1.069

'Countries are reported based on ascending per capita real income levels.
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Table A-6—Slutsky own-price elasticity for aggregate consumption categories, 91 countries in 1996'

Food, Gross rent, House Transport &

beverages Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other
Low-income countries:
Zambia -0.355 -0.687 -0.966 -0.955  -1.743 -0.792 -0.959 -5.189  -1.866
Mali -0.362 -0.686 -0.955 -0.950  -1.622 -0.792 -0.951 -3.492 -1.707
Benin -0.375 -0.686 -0.934 -0.942  -1.453 -0.792 -0.936 -2.331  -1.495
Kenya -0.383 -0.685 -0.922 -0.936  -1.374 -0.792 -0.927 -1.993  -1.398
Sierra Leone -0.385 -0.685 -0.919 -0.935  -1.357 -0.792 -0.925 -1.931 -1.378
Nepal -0.380 -0.685 -0.926 -0.938  -1.399 -0.792 -0.930 -2.093  -1.429
Congo -0.393 -0.684 -0.906 -0.929  -1.287 -0.792 -0.915 -1.708 -1.295
Senegal -0.393 -0.684 -0.905 -0.929  -1.285 -0.792 -0.915 -1.702  -1.293
Vietnam -0.390 -0.684 -0.910 -0.931 -1.308 -0.792 -0.918 -1.770  -1.320
Bangladesh -0.392 -0.684 -0.906 -0.929  -1.288 -0.792 -0.916 -1.711 -1.297
Pakistan -0.398 -0.684 -0.895 -0.924  -1.238 -0.792 -0.908 -1.575 -1.238
Uzbekistan -0.403 -0.683 -0.885 -0.920  -1.197 -0.791 -0.900 -1.474  -1.190
Kyrgyzstan -0.404 -0.683 -0.885 -0.920  -1.195 -0.791 -0.900 -1.472 -1.188
Cameroon -0.404 -0.683 -0.884 -0.919  -1.193 -0.791 -0.899 -1.466 -1.185
Moldova -0.405 -0.683 -0.883 -0.919  -1.186 -0.791 -0.898 -1.451 -1.178
Bolivia -0.405 -0.682 -0.881 -0.918  -1.182 -0.791 -0.897 -1.441 -1.173
Jordan -0.410 -0.681 -0.868 -0.912  -1.133 -0.791 -0.887 -1.340 -1.117
Indonesia -0.408 -0.682 -0.874 -0.914  -1.154 -0.791 -0.892 -1.381  -1.141
Jamaica -0.410 -0.681 -0.866 -0.911 -1.129 -0.791 -0.886 -1.332  -1.113
Guinea -0.411 -0.681 -0.863 -0.910  -1.120 -0.791 -0.884 -1.314  -1.102
Syria -0.411 -0.680 -0.862 -0.909  -1.114 -0.791 -0.882 -1.302  -1.095
Middle-income countries:
Ukraine -0.412 -0.679 -0.850 -0.904  -1.080 -0.791 -0.874 -1.240 -1.056
Peru -0.412 -0.679 -0.849 -0.903  -1.076 -0.791 -0.873 -1.234  -1.052
Botswana -0.412 -0.679 -0.849 -0.903  -1.076 -0.791 -0.873 -1.233  -1.051
Thailand -0.412 -0.680 -0.856 -0.906  -1.096 -0.791 -0.878 -1.269 -1.074
Morocco -0.412 -0.679 -0.847 -0.902  -1.071 -0.791 -0.872 -1.226  -1.046
Venezuela -0.412 -0.679 -0.846 -0.902  -1.069 -0.791 -0.871 -1.221  -1.043
Macedonia -0.411 -0.678 -0.844 -0.901 -1.064 -0.791 -0.870 -1.213  -1.038
Belize -0.411 -0.678 -0.844 -0.901 -1.063 -0.791 -0.869 -1.212  -1.037
St.Vincent & Grenadines -0.411 -0.678 -0.844 -0.901 -1.063 -0.791 -0.869 -1.211  -1.036
Swaziland -0.410 -0.678 -0.840 -0.899  -1.052 -0.791 -0.866 -1.193  -1.024
Lebanon -0.410 -0.678 -0.840 -0.899  -1.051 -0.791 -0.866 -1.191  -1.023
Belarus -0.410 -0.678 -0.839 -0.899  -1.051 -0.791 -0.866 -1.191  -1.023
Kazakhstan -0.410 -0.677 -0.839 -0.899  -1.050 -0.791 -0.866 -1.190 -1.022
Dominica -0.410 -0.677 -0.839 -0.899  -1.050 -0.791 -0.866 -1.190 -1.022
Latvia -0.409 -0.677 -0.836 -0.897  -1.042 -0.791 -0.863 -1.177  -1.013
St. Lucia -0.408 -0.677 -0.836 -0.897  -1.041 -0.791 -0.863 -1.175  -1.012
Brazil -0.408 -0.677 -0.835 -0.897  -1.040 -0.791 -0.863 -1.174  -1.011
Bulgaria -0.407 -0.677 -0.834 -0.896  -1.036 -0.791 -0.862 -1.168  -1.006
Russia -0.406 -0.676 -0.832 -0.895  -1.032 -0.791 -0.860 -1.160  -1.001
Fiji -0.409 -0.677 -0.836 -0.897  -1.043 -0.791 -0.864 -1.178  -1.014
Grenada -0.406 -0.676 -0.832 -0.895  -1.031 -0.791 -0.860 -1.159  -1.000
Turkey -0.406 -0.676 -0.831 -0.895  -1.030 -0.791 -0.860 -1.157  -0.999
Lithuania -0.405 -0.676 -0.830 -0.894  -1.026 -0.791 -0.859 -1.151  -0.995
Romania -0.404 -0.676 -0.829 -0.894  -1.024 -0.791 -0.858 -1.148  -0.992
Mexico -0.401 -0.675 -0.825 -0.892  -1.015 -0.790 -0.855 -1.135  -0.983
Chile -0.399 -0.675 -0.824 -0.891 -1.012 -0.790 -0.854 -1.129  -0.978
Antigua & Barbuda -0.399 -0.675 -0.823 -0.891 -1.011 -0.790 -0.854 -1.129  -0.978
Poland -0.397 -0.674 -0.822 -0.890  -1.007 -0.790 -0.852 -1.122  -0.973
Trinidad & Tobago -0.395 -0.674 -0.820 -0.889  -1.003 -0.790 -0.851 -1.116  -0.969
See notes at end of table. Continued--
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Table A-6—Slutsky own-price elasticity for aggregate consumption categories, 91 countries in 1996'--Continued

Food, Gross rent, House Transport &
beverages Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other

Middle-income countries--continued:

Estonia -0.394 -0.674 -0.819 -0.889  -1.001 -0.790 -0.850 -1.113  -0.966
Gabon -0.391 -0.673 -0.817 -0.888  -0.997 -0.790 -0.849 -1.107  -0.961
Tunisia -0.391 -0.673 -0.817 -0.888  -0.996 -0.790 -0.849 -1.106  -0.961
St. Kitts & Nevis -0.390 -0.673 -0.816 -0.888  -0.995 -0.790 -0.849 -1.105  -0.960
Uruguay -0.389 -0.673 -0.816 -0.888  -0.994 -0.790 -0.848 -1.103  -0.958
Slovakia -0.389 -0.673 -0.816 -0.887  -0.994 -0.790 -0.848 -1.102  -0.958
Hungary -0.382 -0.672 -0.812 -0.886  -0.985 -0.790 -0.845 -1.089  -0.948
Argentina -0.371 -0.671 -0.807 -0.883  -0.974 -0.790 -0.841 -1.074  -0.936
Oman -0.365 -0.670 -0.804 -0.882  -0.969 -0.790 -0.839 -1.067  -0.930
Qatar -0.357 -0.670 -0.801 -0.881 -0.963 -0.790 -0.837 -1.069  -0.923
Slovenia -0.354 -0.669 -0.800 -0.880  -0.961 -0.790 -0.836 -1.056  -0.921

High-income countries:

Czech Republic -0.338 -0.668 -0.795 -0.878  -0.952 -0.790 -0.833 -1.043  -0.910
Greece -0.330 -0.667 -0.794 -0.877  -0.948 -0.790 -0.831 -1.038  -0.906
Korea -0.350 -0.669 -0.799 -0.880  -0.959 -0.790 -0.835 -1.053 -0.918
Portugal -0.329 -0.667 -0.793 -0.877  -0.948 -0.790 -0.831 -1.038  -0.905
Spain -0.324 -0.667 -0.792 -0.876  -0.945 -0.790 -0.830 -1.034  -0.902
Ireland -0.318 -0.666 -0.791 -0.876  -0.943 -0.790 -0.829 -1.031  -0.899
Singapore -0.335 -0.668 -0.795 -0.878  -0.950 -0.790 -0.832 -1.041  -0.908
Mauritius -0.303 -0.665 -0.788 -0.874  -0.937 -0.790 -0.827 -1.023  -0.893
Israel -0.301 -0.665 -0.787 -0.874  -0.936 -0.790 -0.827 -1.023  -0.892
New Zealand -0.298 -0.665 -0.787 -0.874  -0.935 -0.790 -0.826 -1.021  -0.891
Finland -0.297 -0.665 -0.787 -0.874  -0.935 -0.790 -0.826 -1.021  -0.891
Sweden -0.275 -0.664 -0.783 -0.872  -0.928 -0.790 -0.823 -1.012  -0.883
Netherlands -0.272 -0.664 -0.782 -0.872  -0.927 -0.790 -0.823 -1.011  -0.882
France -0.255 -0.663 -0.780 -0.871 -0.923 -0.790 -0.821 -1.005 -0.877
United Kingdom -0.253 -0.663 -0.780 -0.871 -0.923 -0.790 -0.821 -1.005 -0.876
Belgium -0.249 -0.663 -0.779 -0.870  -0.922 -0.790 -0.821 -1.004  -0.875
Norway -0.249 -0.662 -0.779 -0.870  -0.922 -0.790 -0.820 -1.004  -0.875
Italy -0.246 -0.662 -0.779 -0.870  -0.921 -0.790 -0.820 -1.003 -0.874
Austria -0.239 -0.662 -0.778 -0.870  -0.919 -0.790 -0.820 -1.001  -0.872
Germany -0.238 -0.662 -0.778 -0.870  -0.919 -0.790 -0.819 -1.000 -0.872
Australia -0.231 -0.662 -0.777 -0.869  -0.918 -0.789 -0.819 -0.998 -0.870
Japan -0.226 -0.661 -0.776 -0.869  -0.917 -0.789 -0.818 -0.997  -0.869
Canada -0.219 -0.661 -0.776 -0.869  -0.915 -0.789 -0.818 -0.996  -0.868
Bermuda -0.202 -0.660 -0.774 -0.868  -0.912 -0.789 -0.816 -0.992  -0.864
Switzerland -0.199 -0.660 -0.773 -0.868  -0.912 -0.789 -0.816 -0.991  -0.863
Barbados -0.195 -0.660 -0.773 -0.868  -0.911 -0.789 -0.816 -0.990 -0.863
Iceland -0.194 -0.660 -0.773 -0.867  -0.911 -0.789 -0.816 -0.990 -0.862
Denmark -0.191 -0.660 -0.773 -0.867  -0.910 -0.789 -0.816 -0.989  -0.862
Luxembourg -0.093 -0.656 -0.765 -0.864  -0.897 -0.789 -0.810 -0.973  -0.846
United States -0.074 -0.656 -0.764 -0.863  -0.895 -0.789 -0.809 -0.970 -0.844
Low-income average -0.394 -0.683 -0.900 -0.926  -1.284 -0.792 -0.911 -1.879  -1.295
Middle-income average -0.400 -0.676 -0.830 -0.894  -1.028 -0.791 -0.859 -1.157  -0.997
High-income average -0.254 -0.663 -0.782 -0.871 -0.926 -0.790 -0.822 -1.010  -0.880

"Countries are reported based on ascending per capita real income levels.
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Table A-7—Cournot own-price elasticity for aggregate consumption categories, 91 countries in 1996’

Food, Gross rent, House Transport &

beverages Clothing fuel & oper-  Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other
Low-income countries:
Zambia -0.809 -0.764 -1.083 -1.007 -1.792 -0.861 -1.049 -5.214  -1.931
Mali -0.801 -0.762 -1.075 -1.003 -1.674 -0.861 -1.043 -3.520 -1.777
Benin -0.784 -0.759 -1.061 -0.997  -1.512 -0.861 -1.033 -2.364 -1.573
Kenya -0.772 -0.757 -1.053 -0.993 -1.436 -0.861 -1.027 -2.030 -1.482
Sierra Leone -0.769 -0.757 -1.051 -0.992  -1.420 -0.861 -1.025 -1.968  -1.463
Nepal -0.776 -0.758 -1.055 -0.994  -1.460 -0.861 -1.029 -2.128  -1.511
Congo -0.754 -0.754 -1.042 -0.987  -1.355 -0.861 -1.019 -1.748  -1.387
Senegal -0.754 -0.754 -1.042 -0.987  -1.353 -0.861 -1.019 -1.743  -1.385
Vietnam -0.759 -0.755 -1.045 -0.989  -1.374 -0.861 -1.021 -1.809  -1.409
Bangladesh -0.755 -0.754 -1.042 -0.987  -1.356 -0.861 -1.019 -1.752  -1.388
Pakistan -0.741 -0.752 -1.036 -0.984  -1.310 -0.861 -1.014 -1.619 -1.335
Uzbekistan -0.727 -0.750 -1.030 -0.981 -1.272 -0.861 -1.009 -1.522  -1.293
Kyrgyzstan -0.726 -0.750 -1.029 -0.981 -1.271 -0.861 -1.009 -1.519 -1.291
Cameroon -0.725 -0.750 -1.029 -0.980 -1.269 -0.861 -1.009 -1.514  -1.289
Moldova -0.723 -0.749 -1.028 -0.980 -1.263 -0.861 -1.008 -1.499 -1.282
Bolivia -0.721 -0.749 -1.027 -0.979 -1.259 -0.861 -1.007 -1.490 -1.278
Jordan -0.697 -0.746 -1.019 -0.975 -1.216 -0.861 -1.001 -1.393  -1.230
Indonesia -0.708 -0.747 -1.023 -0.977 -1.234 -0.861 -1.004 -1.432 -1.250
Jamaica -0.695 -0.745 -1.019 -0.975 -1.213 -0.861 -1.001 -1.386  -1.226
Guinea -0.690 -0.745 -1.017 -0.974  -1.205 -0.861 -0.999 -1.368 -1.217
Syria -0.686 -0.744 -1.016 -0.973  -1.199 -0.861 -0.998 -1.357  -1.212
Middle-income countries:
Ukraine -0.661 -0.741 -1.010 -0.969  -1.170 -0.861 -0.993 -1.300 -1.180
Peru -0.658 -0.740 -1.009 -0.969  -1.168 -0.861 -0.993 -1.294 1177
Botswana -0.657 -0.740 -1.009 -0.969  -1.167 -0.861 -0.993 -1.293 -1.176
Thailand -0.673 -0.742 -1.013 -0.971 -1.184 -0.861 -0.996 -1.326  -1.195
Morocco -0.654 -0.740 -1.008 -0.968  -1.164 -0.861 -0.992 -1.286  -1.173
Venezuela -0.651 -0.740 -1.008 -0.968  -1.161 -0.861 -0.992 -1.282  -1.170
Macedonia -0.647 -0.739 -1.007 -0.968  -1.158 -0.861 -0.991 -1.275 -1.166
Belize -0.646 -0.739 -1.007 -0.968  -1.157 -0.861 -0.991 -1.274  -1.165
St.Vincent & Grenadines -0.646 -0.739 -1.007 -0.967  -1.156 -0.861 -0.991 -1.272  -1.165
Swaziland -0.635 -0.738 -1.005 -0.966  -1.148 -0.861 -0.989 -1.257  -1.156
Lebanon -0.634 -0.737 -1.005 -0.966 -1.147 -0.861 -0.989 -1.255 -1.155
Belarus -0.634 -0.737 -1.004 -0.966 -1.147 -0.861 -0.989 -1.255  -1.154
Kazakhstan -0.633 -0.737 -1.004 -0.966 -1.146 -0.861 -0.989 -1.254  -1.154
Dominica -0.633 -0.737 -1.004 -0.966  -1.146 -0.861 -0.989 -1.253  -1.154
Latvia -0.624 -0.736 -1.003 -0.965 -1.140 -0.861 -0.988 -1.242  -1.147
St. Lucia -0.623 -0.736 -1.003 -0.965  -1.139 -0.861 -0.987 -1.240 -1.146
Brazil -0.622 -0.736 -1.002 -0.965 -1.138 -0.861 -0.987 -1.239  -1.145
Bulgaria -0.618 -0.735 -1.002 -0.964 -1.135 -0.861 -0.987 -1.233 -1.142
Russia -0.612 -0.735 -1.001 -0.964 -1.131 -0.861 -0.986 -1.227  -1.138
Fiji -0.625 -0.736 -1.003 -0.965 -1.140 -0.861 -0.988 -1.243 -1.147
Grenada -0.611 -0.735 -1.001 -0.964  -1.130 -0.861 -0.986 -1.225 -1.137
Turkey -0.609 -0.734 -1.000 -0.963  -1.129 -0.861 -0.986 -1.223  -1.136
Lithuania -0.605 -0.734 -1.000 -0.963  -1.127 -0.861 -0.985 -1.219  -1.133
Romania -0.601 -0.734 -0.999 -0.963  -1.125 -0.861 -0.985 -1.215  -1.131
Mexico -0.590 -0.732 -0.997 -0.962 -1.118 -0.861 -0.983 -1.204 -1.124
Chile -0.584 -0.732 -0.997 -0.961 -1.115 -0.861 -0.983 -1.199  -1.121
Antigua & Barbuda -0.583 -0.732 -0.997 -0.961 -1.115 -0.861 -0.982 -1.199 -1.121
Poland -0.577 -0.731 -0.996 -0.961 -1.112 -0.861 -0.982 -1.193 -1.117
Trinidad & Tobago -0.570 -0.730 -0.995 -0.960  -1.109 -0.861 -0.981 -1.188  -1.114
See notes at end of table. Continued--
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Table A-7—Cournot own-price elasticity for aggregate consumption categories, 91 countries in 1996'--Continued

Food, Gross rent, House Transport &
beverages Clothing fuel & oper- Medical Edu- communic- Rec-
Country & tobacco & footwear power ations care cation ation reation  Other

Middle-income countries--continued:

Estonia -0.566 -0.730 -0.995 -0.960  -1.107 -0.861 -0.981 -1.185  -1.112
Gabon -0.558 -0.729 -0.994 -0.959  -1.104 -0.861 -0.980 -1.179  -1.109
Tunisia -0.558 -0.729 -0.994 -0.959  -1.104 -0.861 -0.980 -1.179  -1.109
St. Kitts & Nevis -0.556 -0.729 -0.993 -0.959  -1.103 -0.861 -0.980 -1.178  -1.108
Uruguay -0.554 -0.729 -0.993 -0.959  -1.102 -0.861 -0.980 -1.176  -1.107
Slovakia -0.553 -0.729 -0.993 -0.959  -1.102 -0.861 -0.979 -1.176  -1.107
Hungary -0.535 -0.727 -0.991 -0.958  -1.095 -0.861 -0.978 -1.164  -1.099
Argentina -0.511 -0.725 -0.989 -0.956  -1.087 -0.861 -0.976 -1.152  -1.091
Oman -0.498 -0.723 -0.988 -0.955  -1.083 -0.861 -0.975 -1.145  -1.087
Qatar -0.482 -0.722 -0.987 -0.955  -1.079 -0.861 -0.974 -1.138  -1.083
Slovenia -0.477 -0.722 -0.986 -0.954  -1.078 -0.861 -0.974 -1.137  -1.082

High-income countries:

Czech Republic -0.446 -0.719 -0.984 -0.953  -1.071 -0.861 -0.972 -1.126 -1.074
Greece -0.434 -0.718 -0.984 -0.953  -1.068 -0.861 -0.971 -1.122  -1.072
Korea -0.468 -0.721 -0.986 -0.954  -1.076 -0.861 -0.973 -1.133  -1.079
Portugal -0.431 -0.718 -0.983 -0.952  -1.068 -0.861 -0.971 -1.121 -1.071
Spain -0.422 -0.717 -0.983 -0.952  -1.066 -0.861 -0.971 -1.118  -1.070
Ireland -0.412 -0.717 -0.982 -0.952  -1.064 -0.861 -0.970 -1.116  -1.068
Singapore -0.441 -0.719 -0.984 -0.953  -1.070 -0.861 -0.972 -1.124  -1.073
Mauritius -0.389 -0.715 -0.981 -0.951 -1.061 -0.861 -0.969 -1.110  -1.064
Israel -0.386 -0.715 -0.981 -0.951 -1.060 -0.861 -0.969 -1.109  -1.063
New Zealand -0.381 -0.715 -0.981 -0.951 -1.059 -0.861 -0.969 -1.108  -1.063
Finland -0.381 -0.715 -0.981 -0.951 -1.059 -0.861 -0.969 -1.108  -1.063
Sweden -0.347 -0.712 -0.979 -0.950 -1.055 -0.861 -0.968 -1.101  -1.058
Netherlands -0.343 -0.712 -0.979 -0.949  -1.054 -0.861 -0.968 -1.100 -1.057
France -0.318 -0.711 -0.978 -0.949  -1.051 -0.861 -0.967 -1.095 -1.054
United Kingdom -0.316 -0.711 -0.978 -0.949  -1.051 -0.861 -0.967 -1.095 -1.054
Belgium -0.310 -0.710 -0.978 -0.949  -1.050 -0.861 -0.966 -1.094  -1.053
Norway -0.309 -0.710 -0.978 -0.949  -1.050 -0.861 -0.966 -1.094  -1.053
Italy -0.306 -0.710 -0.978 -0.949  -1.050 -0.861 -0.966 -1.093  -1.053
Austria -0.296 -0.709 -0.978 -0.948  -1.049 -0.861 -0.966 -1.091  -1.052
Germany -0.294 -0.709 -0.977 -0.948  -1.049 -0.861 -0.966 -1.091  -1.052
Australia -0.285 -0.709 -0.977 -0.948  -1.048 -0.861 -0.966 -1.090 -1.051
Japan -0.278 -0.708 -0.977 -0.948  -1.047 -0.861 -0.966 -1.089  -1.050
Canada -0.269 -0.708 -0.977 -0.948  -1.046 -0.861 -0.965 -1.087  -1.049
Bermuda -0.246 -0.707 -0.976 -0.947  -1.044 -0.861 -0.965 -1.084  -1.047
Switzerland -0.243 -0.707 -0.976 -0.947  -1.044 -0.861 -0.965 -1.084  -1.047
Barbados -0.237 -0.706 -0.976 -0.947  -1.043 -0.861 -0.964 -1.083  -1.046
Iceland -0.236 -0.706 -0.976 -0.947  -1.043 -0.861 -0.964 -1.083  -1.046
Denmark -0.232 -0.706 -0.976 -0.947  -1.043 -0.861 -0.964 -1.083  -1.046
Luxembourg -0.109 -0.701 -0.973 -0.945  -1.035 -0.861 -0.962 -1.070  -1.037
United States -0.087 -0.700 -0.972 -0.945  -1.033 -0.861 -0.962 -1.068  -1.036
Low-income average -0.742 -0.753 -1.039 -0.985  -1.354 -0.861 -1.016 -1.923  -1.391
Middle-income average -0.599 -0.734 -1.000 -0.963  -1.129 -0.861 -0.985 -1.224 -1.136
High-income average -0.322 -0.711 -0.979 -0.949 -1.054 -0.861 -0.967 -1.099 -1.057

"Countries are reported based on ascending per capita real income levels.
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Table A-8—Unconditional expenditure elasticity for food sub-categories, 91 countries in 1996'

Beverages & Fruits &
Country tobacco Cereal Meat Fish Dairy Oils & Fats vegetables Other food
Low-income countries:
Zambia 1.483 0.618 0.835 0.927 0.874 0.581 0.674 0.832
Mali 1.610 0.616 0.825 0.920 0.865 0.582 0.668 0.822
Benin 1.317 0.593 0.813 0.896 0.848 0.552 0.653 0.810
Kenya 1.097 0.550 0.800 0.868 0.830 0.488 0.631 0.797
Sierra Leone 1.411 0.586 0.793 0.879 0.829 0.551 0.640 0.790
Nepal 1.568 0.600 0.804 0.896 0.842 0.567 0.651 0.801
Congo 1.169 0.558 0.780 0.854 0.812 0.513 0.623 0.777
Senegal 1.087 0.542 0.779 0.847 0.809 0.485 0.616 0.776
Vietnam 1.425 0.587 0.793 0.880 0.829 0.552 0.640 0.790
Bangladesh 1.124 0.550 0.779 0.850 0.810 0.499 0.620 0.777
Pakistan 1.071 0.534 0.768 0.835 0.798 0.478 0.608 0.766
Uzbekistan 1.157 0.546 0.759 0.832 0.791 0.503 0.607 0.756
Kyrgyzstan 1.132 0.542 0.758 0.831 0.790 0.497 0.605 0.756
Cameroon 1.172 0.548 0.759 0.834 0.791 0.506 0.608 0.756
Moldova 1.207 0.552 0.759 0.836 0.792 0.512 0.609 0.757
Bolivia 1.030 0.518 0.757 0.820 0.785 0.456 0.596 0.754
Jordan 0.910 0.442 0.733 0.784 0.757 0.323 0.560 0.731
Indonesia 1.007 0.506 0.736 0.798 0.763 0.447 0.580 0.733
Jamaica 0.992 0.498 0.725 0.786 0.752 0.441 0.572 0.723
Guinea 1.067 0.517 0.726 0.794 0.756 0.472 0.579 0.724
Syria 1.023 0.507 0.725 0.790 0.754 0.456 0.575 0.723
Middle-income countries:
Ukraine 0.931 0.470 0.693 0.750 0.718 0.410 0.544 0.690
Peru 0.911 0.460 0.692 0.747 0.717 0.393 0.541 0.690
Botswana 0.971 0.483 0.693 0.754 0.720 0.433 0.549 0.691
Thailand 0.968 0.485 0.704 0.764 0.730 0.431 0.556 0.701
Morocco 0.902 0.455 0.692 0.746 0.716 0.384 0.540 0.690
Venezuela 0.966 0.482 0.693 0.754 0.720 0.431 0.549 0.691
Macedonia 0.897 0.453 0.681 0.735 0.706 0.387 0.533 0.679
Belize 0.889 0.449 0.681 0.734 0.705 0.379 0.531 0.679
St.Vincent, Grenadines 0.881 0.444 0.681 0.733 0.705 0.369 0.530 0.679
Swaziland 0.852 0.425 0.670 0.719 0.693 0.341 0.518 0.668
Lebanon 0.884 0.447 0.671 0.724 0.695 0.382 0.525 0.669
Belarus 0.873 0.440 0.670 0.723 0.694 0.370 0.523 0.669
Kazakhstan 1.002 0.481 0.673 0.737 0.701 0.441 0.537 0.671
Dominica 0.853 0.426 0.670 0.720 0.693 0.343 0.518 0.668
Latvia 0.823 0.404 0.659 0.705 0.680 0.306 0.506 0.657
St. Lucia 0.870 0.439 0.660 0.713 0.684 0.376 0.516 0.658
Brazil 0.866 0.437 0.660 0.712 0.684 0.372 0.516 0.658
Bulgaria 0.859 0.434 0.650 0.702 0.673 0.372 0.509 0.648
Russia 0.819 0.406 0.648 0.696 0.670 0.319 0.500 0.647
Fiji 0.868 0.439 0.660 0.712 0.684 0.374 0.516 0.658
Grenada 0.824 0.411 0.649 0.696 0.670 0.328 0.501 0.647
Turkey 0.824 0.411 0.649 0.696 0.670 0.328 0.501 0.647
Lithuania 0.819 0.411 0.638 0.686 0.660 0.337 0.495 0.636
Romania 0.807 0.401 0.638 0.684 0.659 0.317 0.492 0.636
Mexico 0.801 0.401 0.627 0.674 0.649 0.325 0.486 0.626
Chile 0.759 0.364 0.616 0.658 0.635 0.256 0.469 0.614
Antigua & Barbuda 0.811 0.410 0.617 0.666 0.640 0.349 0.483 0.616
Poland 0.795 0.400 0.617 0.664 0.638 0.330 0.479 0.615
Trinidad & Tobago 0.767 0.381 0.606 0.650 0.626 0.302 0.468 0.604
See notes at end of table. Continued--
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Table A-8—Unconditional expenditure elasticity for food sub-categories, 91 countries in 1996'--Continued

Beverages & Fruits &
Country tobacco Cereal Meat Fish Dairy Oils & Fats vegetables Other food

Middle-income countries--continued:

Estonia 0.773 0.387 0.606 0.651 0.627 0.312 0.469 0.604
Gabon 0.729 0.344 0.594 0.634 0.613 0.230 0.451 0.593
Tunisia 0.771 0.388 0.596 0.642 0.617 0.323 0.464 0.594
St. Kitts & Nevis 0.756 0.377 0.595 0.639 0.616 0.301 0.460 0.594
Uruguay 0.804 0.405 0.597 0.646 0.619 0.355 0.469 0.595
Slovakia 0.746 0.373 0.585 0.628 0.605 0.301 0.453 0.583
Hungary 0.740 0.372 0.574 0.618 0.594 0.308 0.446 0.573
Argentina 0.659 0.305 0.541 0.577 0.558 0.189 0.409 0.540
Oman 0.665 0.327 0.531 0.569 0.549 0.248 0.408 0.530
Qatar 0.642 0.308 0.520 0.556 0.537 0.218 0.397 0.519
Slovenia 0.639 0.314 0.510 0.546 0.527 0.239 0.392 0.509

High-income countries:

Czech Republic 0.586 0.278 0.478 0.510 0.493 0.188 0.363 0.476
Greece 0.570 0.266 0.467 0.498 0.481 0.170 0.353 0.466
Korea 0.626 0.308 0.499 0.535 0.516 0.235 0.384 0.498
Portugal 0.575 0.275 0.467 0.499 0.482 0.192 0.356 0.466
Spain 0.571 0.280 0.457 0.489 0.472 0.212 0.351 0.456
Ireland 0.547 0.259 0.446 0.476 0.460 0.175 0.339 0.445
Singapore 0.573 0.252 0.477 0.507 0.491 0.123 0.357 0.476
Mauritius 0.532 0.267 0.415 0.446 0.429 0.219 0.322 0.414
Israel 0.511 0.245 0.414 0.442 0.427 0.172 0.316 0.413
New Zealand 0.515 0.250 0.414 0.443 0.428 0.185 0.317 0.413
Finland 0.515 0.251 0.414 0.443 0.428 0.185 0.317 0.413
Sweden 0.461 0.224 0.372 0.398 0.384 0.163 0.284 0.371
Netherlands 0.457 0.218 0.372 0.397 0.383 0.150 0.283 0.371
France 0.413 0.191 0.340 0.362 0.350 0.119 0.256 0.339
United Kingdom 0.417 0.197 0.340 0.363 0.350 0.133 0.258 0.339
Belgium 0.416 0.196 0.340 0.362 0.350 0.129 0.258 0.339
Norway 0.419 0.200 0.340 0.363 0.351 0.140 0.259 0.339
Italy 0.403 0.189 0.329 0.351 0.339 0.125 0.249 0.328
Austria 0.389 0.182 0.318 0.340 0.328 0.118 0.241 0.318
Germany 0.389 0.182 0.318 0.340 0.328 0.118 0.241 0.318
Australia 0.374 0.173 0.308 0.328 0.317 0.107 0.232 0.307
Japan 0.369 0.179 0.297 0.318 0.307 0.130 0.227 0.297
Canada 0.356 0.172 0.287 0.307 0.296 0.126 0.219 0.286
Bermuda 0.317 0.136 0.265 0.282 0.273 0.059 0.197 0.264
Switzerland 0.320 0.143 0.265 0.282 0.273 0.077 0.199 0.264
Barbados 0.349 0.175 0.256 0.277 0.265 0.155 0.202 0.255
Iceland 0.309 0.142 0.255 0.271 0.262 0.086 0.192 0.254
Denmark 0.312 0.147 0.255 0.272 0.263 0.097 0.193 0.254
Luxembourg 0.138 0.056 0.117 0.124 0.120 0.013 0.086 0.116
United States 0.116 0.054 0.095 0.102 0.098 0.034 0.072 0.095
Low-income average 1.193 0.548 0.772 0.846 0.804 0.498 0.615 0.769
Middle-income average 0.825 0.411 0.635 0.684 0.657 0.338 0.494 0.633
High-income average 0.428 0.203 0.347 0.371 0.358 0.138 0.264 0.346

'Countries are reported based on ascending per capita real income levels.
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Table A-9—Unconditional Frisch own-price elasticity for food sub-categories, 91 countries in 1996’

Beverages & Fruits &
Country tobacco Cereal Meat Fish Dairy Oils & Fats vegetables Other food
Low-income countries:
Zambia -1.236 -0.515 -0.696 -0.772 -0.728 -0.484 -0.562 -0.694
Mali -1.359 -0.520 -0.697 -0.777 -0.730 -0.492 -0.564 -0.694
Benin -1.092 -0.492 -0.674 -0.743 -0.703 -0.458 -0.541 -0.672
Kenya -0.921 -0.462 -0.672 -0.729 -0.697 -0.410 -0.530 -0.670
Sierra Leone -1.182 -0.491 -0.664 -0.737 -0.694 -0.462 -0.536 -0.662
Nepal -1.317 -0.504 -0.675 -0.753 -0.707 -0.477 -0.547 -0.673
Congo -0.993 -0.474 -0.662 -0.726 -0.690 -0.435 -0.529 -0.660
Senegal -0.909 -0.453 -0.651 -0.708 -0.676 -0.405 -0.515 -0.649
Vietnam -1.194 -0.492 -0.664 -0.737 -0.695 -0.463 -0.536 -0.662
Bangladesh -0.954 -0.467 -0.662 -0.722 -0.688 -0.424 -0.526 -0.660
Pakistan -0.907 -0.452 -0.651 -0.707 -0.676 -0.405 -0.515 -0.649
Uzbekistan -0.978 -0.461 -0.641 -0.704 -0.668 -0.425 -0.513 -0.639
Kyrgyzstan -0.957 -0.458 -0.641 -0.702 -0.667 -0.420 -0.512 -0.639
Cameroon -0.990 -0.463 -0.641 -0.704 -0.668 -0.428 -0.513 -0.639
Moldova -1.003 -0.459 -0.631 -0.695 -0.658 -0.426 -0.506 -0.629
Bolivia -0.856 -0.430 -0.629 -0.682 -0.652 -0.379 -0.496 -0.627
Jordan -0.765 -0.371 -0.616 -0.659 -0.636 -0.272 -0.471 -0.614
Indonesia -0.847 -0.425 -0.618 -0.671 -0.642 -0.376 -0.488 -0.616
Jamaica -0.831 -0.417 -0.608 -0.659 -0.631 -0.369 -0.479 -0.606
Guinea -0.894 -0.433 -0.609 -0.666 -0.633 -0.395 -0.485 -0.607
Syria -0.858 -0.425 -0.608 -0.662 -0.632 -0.383 -0.482 -0.606
Middle-income countries:
Ukraine -0.788 -0.397 -0.586 -0.634 -0.608 -0.347 -0.461 -0.584
Peru -0.771 -0.390 -0.586 -0.632 -0.607 -0.333 -0.458 -0.584
Botswana -0.822 -0.409 -0.587 -0.638 -0.609 -0.367 -0.465 -0.585
Thailand -0.821 -0.412 -0.597 -0.648 -0.620 -0.365 -0.471 -0.595
Morocco -0.750 -0.378 -0.575 -0.620 -0.595 -0.319 -0.448 -0.573
Venezuela -0.803 -0.400 -0.576 -0.626 -0.598 -0.358 -0.456 -0.574
Macedonia -0.757 -0.382 -0.575 -0.621 -0.596 -0.326 -0.450 -0.573
Belize -0.750 -0.379 -0.575 -0.620 -0.595 -0.320 -0.448 -0.573
St.Vincent, Grenadines -0.743 -0.374 -0.575 -0.619 -0.595 -0.311 -0.447 -0.573
Swaziland -0.716 -0.358 -0.564 -0.605 -0.583 -0.287 -0.436 -0.562
Lebanon -0.744 -0.376 -0.564 -0.609 -0.585 -0.322 -0.441 -0.563
Belarus -0.734 -0.370 -0.564 -0.608 -0.584 -0.311 -0.440 -0.562
Kazakhstan -0.843 -0.405 -0.566 -0.620 -0.589 -0.371 -0.452 -0.564
Dominica -0.718 -0.359 -0.564 -0.605 -0.583 -0.289 -0.436 -0.562
Latvia -0.691 -0.339 -0.552 -0.592 -0.571 -0.256 -0.424 -0.551
St. Lucia -0.729 -0.369 -0.554 -0.598 -0.574 -0.315 -0.433 -0.552
Brazil -0.726 -0.367 -0.554 -0.597 -0.573 -0.312 -0.433 -0.552
Bulgaria -0.732 -0.370 -0.554 -0.598 -0.574 -0.317 -0.434 -0.552
Russia -0.684 -0.340 -0.542 -0.582 -0.560 -0.267 -0.418 -0.541
Fiji -0.728 -0.368 -0.554 -0.598 -0.573 -0.314 -0.433 -0.552
Grenada -0.689 -0.343 -0.542 -0.582 -0.561 -0.274 -0.419 -0.541
Turkey -0.689 -0.344 -0.542 -0.582 -0.561 -0.275 -0.419 -0.541
Lithuania -0.696 -0.349 -0.542 -0.583 -0.561 -0.286 -0.421 -0.541
Romania -0.672 -0.334 -0.531 -0.570 -0.549 -0.264 -0.410 -0.530
Mexico -0.665 -0.333 -0.521 -0.560 -0.539 -0.270 -0.404 -0.520
Chile -0.642 -0.307 -0.520 -0.556 -0.537 -0.216 -0.396 -0.519
Antigua & Barbuda -0.685 -0.346 -0.522 -0.563 -0.540 -0.295 -0.408 -0.520
Poland -0.658 -0.331 -0.511 -0.549 -0.528 -0.273 -0.397 -0.509
Trinidad & Tobago -0.646 -0.321 -0.510 -0.548 -0.527 -0.254 -0.394 -0.509
See notes at end of table. Continued--
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Table A-9—Unconditional Frisch own-price elasticity for food sub-categories, 91 countries in 1996'--Continued

Beverages & Fruits &
Country tobacco Cereal Meat Fish Dairy Oils & Fats vegetables Other food

Middle-income countries--continued:

Estonia -0.651 -0.326 -0.510 -0.548 -0.528 -0.263 -0.395 -0.509
Gabon -0.612 -0.289 -0.499 -0.532 -0.515 -0.193 -0.379 -0.498
Tunisia -0.647 -0.326 -0.500 -0.538 -0.518 -0.271 -0.389 -0.499
St. Kitts & Nevis -0.634 -0.316 -0.500 -0.536 -0.517 -0.252 -0.386 -0.498
Uruguay -0.675 -0.340 -0.501 -0.542 -0.519 -0.298 -0.394 -0.499
Slovakia -0.637 -0.319 -0.500 -0.537 -0.517 -0.257 -0.387 -0.498
Hungary -0.617 -0.310 -0.479 -0.515 -0.495 -0.256 -0.372 -0.477
Argentina -0.555 -0.257 -0.456 -0.486 -0.470 -0.159 -0.345 -0.455
Oman -0.558 -0.274 -0.446 -0.478 -0.461 -0.208 -0.343 -0.445
Qatar -0.537 -0.258 -0.435 -0.465 -0.449 -0.182 -0.332 -0.434
Slovenia -0.532 -0.262 -0.425 -0.455 -0.439 -0.199 -0.326 -0.424

High-income countries:

Czech Republic -0.495 -0.235 -0.403 -0.431 -0.416 -0.158 -0.306 -0.402
Greece -0.479 -0.224 -0.393 -0.419 -0.405 -0.143 -0.297 -0.392
Korea -0.533 -0.262 -0.425 -0.455 -0.439 -0.200 -0.327 -0.424
Portugal -0.484 -0.231 -0.393 -0.420 -0.405 -0.161 -0.299 -0.392
Spain -0.478 -0.235 -0.382 -0.410 -0.395 -0.178 -0.294 -0.381
Ireland -0.456 -0.216 -0.372 -0.397 -0.383 -0.146 -0.282 -0.371
Singapore -0.471 -0.207 -0.392 -0.417 -0.404 -0.101 -0.293 -0.391
Mauritius -0.451 -0.226 -0.351 -0.378 -0.363 -0.185 -0.272 -0.350
Israel -0.432 -0.207 -0.350 -0.374 -0.362 -0.146 -0.267 -0.349
New Zealand -0.422 -0.205 -0.340 -0.364 -0.351 -0.151 -0.260 -0.339
Finland -0.423 -0.206 -0.340 -0.364 -0.351 -0.152 -0.260 -0.339
Sweden -0.395 -0.192 -0.319 -0.341 -0.329 -0.140 -0.244 -0.318
Netherlands -0.379 -0.181 -0.308 -0.329 -0.318 -0.125 -0.234 -0.307
France -0.349 -0.161 -0.286 -0.305 -0.295 -0.100 -0.216 -0.286
United Kingdom -0.352 -0.167 -0.287 -0.306 -0.296 -0.113 -0.218 -0.286
Belgium -0.351 -0.165 -0.287 -0.306 -0.296 -0.109 -0.217 -0.286
Norway -0.340 -0.163 -0.276 -0.295 -0.285 -0.114 -0.210 -0.275
Italy -0.338 -0.159 -0.276 -0.294 -0.285 -0.105 -0.209 -0.275
Austria -0.324 -0.152 -0.265 -0.283 -0.274 -0.098 -0.201 -0.265
Germany -0.324 -0.152 -0.265 -0.283 -0.274 -0.098 -0.201 -0.265
Australia -0.310 -0.143 -0.255 -0.271 -0.263 -0.089 -0.192 -0.254
Japan -0.316 -0.153 -0.255 -0.273 -0.263 -0.112 -0.195 -0.254
Canada -0.303 -0.147 -0.244 -0.261 -0.252 -0.107 -0.187 -0.244
Bermuda -0.267 -0.115 -0.223 -0.237 -0.229 -0.049 -0.166 -0.222
Switzerland -0.269 -0.120 -0.223 -0.237 -0.229 -0.065 -0.167 -0.222
Barbados -0.290 -0.146 -0.213 -0.231 -0.221 -0.129 -0.168 -0.213
Iceland -0.258 -0.118 -0.212 -0.226 -0.219 -0.072 -0.160 -0.212
Denmark -0.260 -0.122 -0.212 -0.227 -0.219 -0.081 -0.161 -0.212
Luxembourg -0.113 -0.046 -0.095 -0.101 -0.098 -0.011 -0.070 -0.095
United States -0.091 -0.042 -0.074 -0.079 -0.077 -0.027 -0.056 -0.074
Low-income average -1.002 -0.460 -0.648 -0.710 -0.675 -0.418 -0.516 -0.646
Middle-income average -0.694 -0.346 -0.534 -0.575 -0.553 -0.284 -0.415 -0.532
High-income average -0.358 -0.170 -0.291 -0.310 -0.300 -0.115 -0.221 -0.290

'Countries are reported based on ascending per capita real income levels.
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