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Abstract 

In this paper we develop a general equilibrium model of the Mexican economy 

that focuses on the commercial sector, particularly retailing. Consumers 

purchase goods in different retail establishments, which sell differentiated 

goods at different prices. Where each consumer decides to make purchases depends 

on various price and locational considerations. The model has been calibrated to 

replicate the Mexican economy in 1977, the latest year for which a complete data 

set is available. We use it to analyze both the impact of the 1980 fiscal 

reform, a major policy change for the economy as a whole, and that of a 

hypothetical development project aimed specifically at the commercial sector. 



A General Equilibrium Hodel of Domestic Commerce HI Mexico 

Timothv J. Kehoe, Jdime Serr3-Puche, and Leopoldo SoLis* 

1. INTRODUCCION 

Commerce is a neglected subject in economics. Development projects geared 

to agriculture, industry, or transportation arc often implemented with little or 

no regard for their marketing or commercial impacts. These impacts may be 

crucial, hm.Jever, for proper evaluation of policy. In Nexico specifically, the 

commercial sector, \;,'holes<11ing and retailing, is the recipient of over one-fourth 

of value added. In this paper l,ve develop a genera] equilihrium model of the 

Mexican economy that focuses on the c0!11rnercial sc'ctor, particularly retailing. 

The model is then used to analyze both the imp3ct of the 1980 fiscal reform, a 

major policy change for the economy as a whole, and that of a hypothetical 

development project aimed specifically at tile commercial sector. 

The need for a general equilibrium framework in this context should be 

clear: The huge size of the commercial sector and its degree of integration witll 

the rest of the economy makes an)" other c:pproacli unattractive. On one hand, anv 

major policy decision is certain to have a significant impact on the cOlTl.mercial 

sector. On the other, any policy decision designed to affect the commercial 

* This vwrk is part of an ongoing project, ~1EGA:'lEX C'1od'_'lo de Equilibria General 
Aplicado a la Economia Mexicana), sponsored by Bancn de M6xico and FIDEC (Fonda 
para el Desarrollo Comercial). We are grateful to a number of people: Rodolfo 
de la Torre and Jos~ Morales helped process the data. Sanjay Srivastava provided 
technical assistance wi th the computer progranuning. Gabriel Vera gave us 
invaluable help on information and specification. David Backus, David Levine and 
participants in seminars at El Colegio de M~xico and M.l.T. provided helpful 
suggestions. 
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sector 18 certain to have spillover effects on the rest of the economy, which ~n 

turn feedback into the commercial sector. 

The ultimate goal of this work is the construction of a programming model 

that CBn be used to analyze the impact on resource allocation and lncorne 

distribution of government price control policies and of policies to promote 

modernization of the commercial sector. The present model is intended as a step 

in this direction. The underlying framework is that of :.:;. general equilibrium 

model similar to that described by Serra-Puche (1981) and Kehoe and Serra-Puche 

(1982). The specification of the commercial sector is what distinguishes this 

model from previous work. Markets in general equilibrium models (and in economic 

theory in general) are typically composed of consumers on one aide and producers 

on the other. In reality, the cor::nnercial sector plays a crucial role of 

intermediation between these two groups. In this model consumers purchase goods 

in different retail establishments, which sell differe~tiated goods at different 

prices. There are an infinite number of consumers distributed continuously (but 

not uniformly) over a bounded reglon In the plane. Tt~ere is also a number of 

heterogeneous retail establishments located in this region. \.ethere each consumer 

decides to make purchases depends on various price and locational 

considerations. 

In the subsequent sections we describe the structure of the model focusing 

particularly the role of the cOITPJlercial sector, We characterize an equilibrium 

of the model and briefly describe the ccrnputational p~ocedurc used to find it. 

We then describe how the model has been calibrated to replicate the Mexican 

economy in 1977, the latest year for which a c~mplete data set is available. 

Next we use the model to analyze the impact of two diffArent sets of policy 

changes on the economy as a whole and the commercial sector in particular. 

Finally, we discuss the usefulness of this type of 8(Yl:-ling ex.erClse: We compare 
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the' specifications of the model with the institutional aspects of commerce in 

Mexico, analyze the shortcomings of the model in terms of both specifications and 

data, and point out directions for future research. 

2. PRODUCTION 

There are 61 goods in the model: 21 production sectors,S commercial 

sectors, 3 sectors of non-consumption demand (government services, exports. and 

investment), 26 consumption goods, and 3 factors of production. The aggregation 

that we follow has been chosen with an emphasis on commerce in mind: A 

distinction is drawn between alcoholic and non-alcholoic beverages, for example t 

since they are often sold by different types of commercial establishements and 

face different sales tax rates and markups. In contrast, services are not 

disaggregated because such a disaggregation would not be particularly relevant to 

a study of domestic commerce. 

Table 1 

Each of the first 58 goods is produced by a constant-returns production that 

employs the other produced goods as intermediate inputs. In addition, the first 

30 goods, the production sectors, the commercial sectoTs, and government 

serVlces, employ the final three goods as factors of production. Intermediate 

inputs enter the specification of the production function in fixed coefficients 

form. Value added is produced by the three factors of production with the 

possibility of substitution governed by a Cobb Douglas production function that 

differs from sector to sector. The advantage of this specification is that it 

allows us to use an input-output matrix to describe the intermediate transactions 

in production. 
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The 58 x 58 input-output matrix is of the form 

(1) B a 
[

A -z 1 o D· 

Here A is a 32 x 32 input-output matrix that dictates intermediate transactions 

for the production sectors, commercial sectors, and non-consumption demand 

sectors. Z is a 32 x 26 matrix that converts demand for consumption goods into 

demand for production goods. D ~s a 26 x 26 matrix with total consumption of the 

consumption goods on the diagonal and zeros elsewhere. 

Z and D serve to transform the aggregation of outputs from the first 32 

sectors into a 26 good aggregation of consumption goods. The use of such a 

conversion matrix Z is a standard device in applied general equilibrium modeling 

(see, for example Fullerton, King, Shoven, and Whalley (1981». The conversion 

matrix serves as a black box with production goods going in and consumption goods 

coming out in fixed proportions. When a consumer buys furniture, for example, 

she is buying outputs from the textiles, wood products, chemical products, non-

metal production, and machinery sectors in fixed proportions given by the 

relevant entries in Z. She also is simultaneously purchasing commercial 

services, in the form of a markup, from some retail sector. Typically some of 

the largest elements in Z are those in the row, or rows, corresponding to the 

commercial Bector. We have chosen to remove these elements from Z, however. 

What the present model does, as we shall explain, is to make the amounts of 

commercial services purchased from different retail sectors vary with prices and 

incomes rather than stay fixed in proportion to consumption. 

3. CONSUMPTION AND COMMERCE 

There are twelve consumer groups In the model. Two of them, the government 

Bnd the foreign sector, are discussed In the next section. The other ten 
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represent aggregates of households in the Mexican economy and are divided into 

five income groups 1n both the urban and the rural sector. Each of these 

consumer groups 1S endowed with stocks of capital and labor. Urban labor and 

rural labor are considered to be separate factors of production. Because we lack 

information on the spatial distribution of rural consumers and retail markets, we 

have decided to model demand in the rural sector 1n a different manner from that 

used for the urban sector: While consumer spending patterns by establishment 

varies in the urban sector~ it is fixed in the rural sector. This convention is 

consistent with a hypothesis that tradition, more than economic factors, 

determines rural spending patterns. 

Table 2 

Each of the five rural consumer groups can be thought of as a single 

consumer whose demand functions are derived by solving the problem of maximizing 

a utility function subject to a budget constraint. The income of rural group is 

the value of its initial endowment net of income tax. 

Here PS9 and P61 are the prices and wS9 and w
61 

the initial endowments of rural 

labor and capital, and i
h 

is the income tax rate faced by consumer h. This 

income is used to finance the purchase of a consumption bundle made up of goods 

33 through 58 in the model. In addition the consumer saves a constant fraction 

of income, which, in effect, becomes a purchase of the investment good 32. All 

goods but four, the investment goods automobiles, transportation, and serVices, 

are purchased from one of the seven types of retail establishments in our model. 

Purchasing a good from 8 retailer involves purchasing an amount of services from 
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that retailer proportional to his commercial markup. In addition the consumer 

pays a sales tax proportional to the final price of the production. Thus} the 

final amount paid by a consumer for good i sold by retail sector j is 

(3) 1t .• = (p. + m.. pr.) (1 + c f . ) . 
IJ 1 1J J 1 

Here p. is the producer price of good 1; m .. 1S the physical markup'on good 1 In 
1 1J 

retail sector j expressed in units of commerCial services; PI'. is the price index 
J 

for that sector's services, which is determined by production costs. and cf. is 
1 

the ad valorem tax rate on purchases of good i. 

In the rural sector the proportion of spending In retail sector j done by 

consumer h on good i is asgumed to remain fixed. Let us denote this proportion 

asp: j wh ere ~ ~ j > 0 and L;::: 1 p ~ j 1 . 1'h e u. til it y fun c t ion 0 f the con s ume r i s 

assumed to be Cobb Douglas~ whi~h implies a constant proportion of Income spent 

on each good. The demand functions are derived by maximizing this utility 

function is subject to the income constraint (2). Letting the income proportions 

d d h I" be enote ai' 32, ".' ~ S8 J we can express the demand of consumer h for good 

i In sector j as 

h 
x .. 

1J 

h h yh 
= (1. p .. 

1 1J it .. 
1J 

The total demand for good i IS then 

h 
h h yh 7 ~ .. 

(5 ) x. = a. (~ .........'-1 J ) L- i= 1 J 
1 1 .... ' .. 

IJ 

while the induced demand for the commercial serVlces of retail sector j l.S 

(6) 

The demand 

(7) 

h 
x. 

J 

for 

h x. 
1 

58 
m .. 

Y
h h A h .... 1 J J.:. 3'" C1. ~ 

1=.,) 1 1J n .. 
1J 

those four goods not sold by retail establishments 1S simply 

h yh 

a i p. ( 1 +c f . ) 
1 1 
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This form of demand for commercial services could easily be incorporated 

into the fixed coefficients framework of the conversion matrix Z if the portions 

h 
~ .. were equal across households. that is, if each household spent the same 

1J 

proportion of its total spending on good i in sector J. In such 8 situation the 

entry 1n row j and column i in Z would be ~ .. m .. d ... Here d .. is the 
1J 1J 11 11 

corresponding diagonal element of DJ which denotes total consumption of good 1. 

In other words, ~ .. m .. units of commercial services from sector j would have to 
1J 1J 

be purchased with each unit of good i. 

The demand functions for the five urban consumer groups differ from those 

h 
above in that the proportions ~ .. are endogeneous; that is. they change with 

1J 

relative prices. Actually, because of lack of information, only the proportions 

relating to public markets, grocery stores: Conasupo, supermarkets, and 

department stores vary. (Conasupo is a government agency that runs a system of 

heavily subsidized retail establishments), The proportions for specialty stores 

and other retailers remain fixed. The model considers each of the consumer 

groups as an infinite number of consumers continuously distributed over a bounded 

region in the plane. The population distribution is not, however, assumed to be 

uniform. The number of retail establishments is small, but the relative 

proportion of each type 18 that observed in large urban areas. Similarly, the 

location of establishments in relation to the population distribution of the 

different income groups is intended to model the relative location of 

establishments in Mexico City. 



~-

Given this locational structure, each of the infinite number of consumers 

can be thought of as deciding on where to purchase his consumption bundle. Once 

again, the consumption bundle IS chosen to maximize a Cobb Douglas utility 

function. Now, however, the choice of establishment varies with location. The 

prices of goods vary across establishments because of different markups. In a 

later version of the model we intend them to also vary because of different 

access to wholesale operations by different retailers. Currently, each retailer 

is assumed to pay wholesalers the same amount for each good. 'The consumer must 

decide in which establishment to purchase each type of good. In doing so, she 

must take into account not only price differentials but also convenience costs 

and transportation costs. If we could solve the problem of establishment choice 

for each consumer, we could determine the market area for each eetablishment by 

good. The establishment shares ~~. could then be determined by integrating over 
IJ 

the population distribution of consumer group h In the market areas of the 

establishments of type j for good 1. 

Unfortunately, although this procedure 18 simple enough conceptually, it is 

impossible to carry out analytically unless the model 1S drastically simplified. 

This could he done, for example, by assuming that the region In the plane is a 

line segment or that all establishments are identical. Since this type of 

simplification would defeat the purpose of the model, we have chosen another 

direction. Rather than attempt an analytical solution to the problem of consumer 

choice, we use numerical integration to approximate the solution. 

The region under consideration is chosen to be a square that is subdivided 

into a grid of much smaller squares. In our computations we work with a 10 x 10 

grid. The midpoint of each square in the subdivision is taken to represent the 

location of the population of the entire square. This midpoint has a population 
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density associated with it for each consumer group. The idea now is to determine 

the establishment choice of each of the consumer groups at each of the midpoints 

of the squares in the subdivisions. By weighing the choices by the respective 

h population densities and then summing we obtain the proportions ~ ... 
1J 

In our specification of demand we distinguish among three types of goods, 

convenience goods, shopping goods, and specialty goods. This classification 

scheme is traditional in the marketing literature (Copeland (1923»; see 

Bellenger and Greenberg (1977) for a recent critique of this scheme. Convenience 

goods are these articles that consumers wish to buy with a minimum of effort, 

usually carrying a low unit prlce. Price differentials among convenlence goods 

are small and mark-ups tend to be slim. They are items bought regularly. 

Shopping goods) on the other hand, are goods that consumers purchase after 

carefully comparing on the basis of availability, cost, quality, and 90 on. They 

tend to be goods with larger unit costs and goods that are purchased less 

frequently. Specialty goods are goods for which many consumers are habitually 

willing to make an effort to purchase in a specific type of establishment. They 

tend to be goods that are highly differentiated across establishments. 

Table 3 

We do not attempt to explain purchases of specialty goods: Retail shares 

corresponding to these goods remain fixed. To purchase convenience goods and 

Shopping goods the consumer can go on a shopping trip to a public market, 

Conasupo, supermarket, or department store. On any shopping trip she incurs a 

single fixed transportation cost. In contrast J when a con~umer makes purchases 

at a grocery Btore she incurs a transportation cost proportional to the amount of 
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her purchase. The idea is that shopping trips are made at regular intervals and 

involve increasing-returns-to-scale in terms of transportation and search costs 

relative to purchases. In contrast, trips to the. corner grocery store occur a8 

the need arises and are often made for a single item, for example. a loaf of 

bread or pack of cigarettes. Shopping goods differ from convenience goods in 

that, while all of a consumer's demand for shopping goods can be purchased on 

shopping trips, only a fixed percentage of her demand for convenience goods can. 

A consumer can buy a carton of milk while on a weekly shopping trip to a 

supermarket, for example, but she has to buy another carton later in the week at 

the corner grocery store. 

The choice made by each of the consumers at each location depends, as we 

have mentioned, on three factors: price differentials, convenience costs, and 

transportation costs. The convenience costs are specific to type of 

establishment and good and vary among consumer groups. These costs are 

proportional to the consumer's valuation of her timet which is given by the 

wage P60. The presence of these convenience costs differentiate goods hy type of 

establishment. The cost factor involved 1n the purchase of good i in 

establishment of type j by consumer h is 

h h 
t c .. = 1t.. + c.. P60' 

1.J 1J 1J 
(8) 

In addition the consumer is subjected to transportation costs of 

(9) 
h h h h 

td ij = d j (ta PS3 + tb PS4 + tc P60 ) 

if she makes purchases at a grocery store. If. however, she makes a shopping 

trip, then (8) represents the marginal cost 'of purchasing a good while 

(10) 
h h h h 

sd ij = d j (sa PS3 + sb PS4 + Be P60) 

represents the fixed cost of making the shopping trip. 
h h h h 

Here ta tb, tc , sa ' 

b
h d h . . f' h 8 , an 8e are transportation cost parameters speCl lC to t e consumer group 
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and d. is the distance of the consumer to the nearest establishment of type j. 
J, 

The problem that faces the consumer is now to formulate a shopping plan that 

maximizes her utility subject to the budget constraint. This problem could be 

viewed as a non-linear integer programming problem. Fortunately it is eaay to 

solve since there is such a small number of alternatives. The consumer can make 

anywhere from zero to four shopping trips. If she chooses to make more than one 

shopping trip she buys a good at the establishment with the lowest marginal cost 

(8). Having thus determined the consumer demands at each midpoint in the grid 

for each consumer group, we use the numerical integration procedure described 

above to determine total demand. 

An interesting feature of the above specification is that although the 

individual demand functions that result are discontinuous, their aggregate is 

continuous. A small change in prices can induce a consumer to change her 

shopping plans discontinuously because of the non-convexity involved in the fixed 

cost of making a s~opping trip. Since consumers are continuously distributed 

ever the region and shopping costs are continubus in distance, however, the 

integral of all demands can be shown to be continuous. This result can be viewed 

as a simple application of the work that has been done on smoothing by 

aggregation (see, for example, Sondermann (1980». The idea is that market areas 

of firms vary continuously with prices. Even when we resort to discrete 

approximation to the continuous distribution of consumers in order to carry out 

the numerical integration procedure, this discontinuity presents no problem. The 

aggregate demand function may not be continuous but it is a ~onvex-valued, upper-

semi-continuous, point-to-set correspondence if there are an infinite number of 

consumers at every point (see Starr (1969». In such a situation, if prices are 

such that a consumer is indifferent between two shopping plans, she does one or 

the other. The fixed costs of shopping trips makes carrying out a convex 
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combination of the two unattractive. In the aggregate, however, convex 

combinations are possible: A certain proportion of consumers do one, the rest do 

the other. 

4. NON-CONSUHPTION DEMAND 

The government in this model taxes production, imports, consumer income, and 

sales. It also earns a return on some of the physical capital that it owns. It 

uses this revenue to purchase goods and services and to invest. The tax rates 

used 1n the model are the effective average tax rates. Any tax evasion is 

assumed to be neutral, in other words, independent of the source and level of 

income as well as of the type of the good. The lack of information about evasion 

and its distribution makes it difficult to look for non-neutral criteria to 

distribute the effect of evasion when computing the effective tax rates. 

The government differs from other consumers in the model in that it issues 

exogenously determined debt. In addition, the government acts 88 a producer in 

producing a public good, government services, using the 30th column of the 

input-output matrix B. These services are bought by the government in its 

capacity as a consumer. When the government demands these services, it actually 

demands, through the intermediate requirements of this activity, from every 

sector of the economy_ 

Each consumer group h, with income yh, faces an lncome tax rate ih. The 

income tax revenue received by the government is 

(11) I z I~:lihyh. 

Prior to the introduction of the value added tax, in addition to having a general 

turnover tax rate (impuesto sobre ingresos mercantiles), the Mexican tax system 

had a large number of special taxes applied to specific sectors. Our 
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specification takes full account of this tax system. ~et Ct· be the ad valorem 
1 

tax rate paid by-the producer of goo.d i, 1 = I, ... , 32, on sales. Similarly, let 

cf. be the ad valorem tax rate paid by consumers of good i, i - 33, ... ,58, on 
1 

purchases. These tax rates are computed as the weighted sums of taxes on all 

-goods aggregated into good i in the model. The total revenue collected from 

these taxes is 

Here B .. 1S a diagonal element of the input-output matrix, y. 18 the associated 
11 1 

h 
activity level, and Xi 1S the total expen~iture on good i bv household h 

including commercial markups. This specification takes account of the cascade 

effect of the turnover tax system: The total tax is reflected in the final price 

of the good after going through all the stages of production and 

commercialization. The more stages the good goes through, the larger 18 the 

cascade effect of the tax. 

Imports are assumed to be a single homogeneous good. This good is obtained 

from the export column of the input-output matrix B, denoted aM' The model has 

an aggregate tariff that applies to this good when used as an input. All thoBe 

activities that use imports as inputs to the production process face this 

aggregate tariff. The revenue from taxing imports IS 

(13) T = P t \,17 !a I 
M m Lj=l I Mj Yj' 

where ~j 1S the nonpositive number that denotes use of imports by activity], 

j1M, PM is the prlce index for the aggregate import good. and tm is the tariff 

rate. The governmentfs total revenue R is the sum 

(14) R = I + C + T. 

The composition and level of government expenditure are viewed 8S an 

independent policy decisions. In the absence of simulated changes, our 
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behavioral assumption is that they stay fixed 1n real terms. The government can 

be thought of as maximizing a fixed proportions utility function constrained by a 

budget constraint of the form 

G G 
• P61 w61 + P32w32 + R 

where P32 and 
G w32 are the price and the endowment of bonds in the hands of the 

government and w~l is the government's initial endowment of physical capital. 

Consumers regard government bonds as perfect substitutes for physical investment 

when making savings decisions. The government's utility function has only two 

non-zero fixed coefficients, demand for government services and demand for 

investment. 

An interesting feature of the model is that the government may spend more 

than it receives in revenues. Such a deficit on current expenditures appears 

exogenously above as a positive endowment of the investment good in government's 

budget constraint. In the computation of the original equilibrium this endowment 

1S equal to the actual government deficit evaluated in 1977 prices. As the level 

of government revenue varies we allow the deficit to adjust so that the level of 

government expenditures remain fixed. 

Tne specification of the foreign sector 1n this model is very simplistic. 

Nevertheless J it captures the structure of the balance of trade and the 

corresponding capital flow. Imports are a non-competitive, homogeneous good that 

is demanded as an intermediate input in the production process. Final 

consumption of imports is, of course, accounted for within the fixed coefficient 

structure of the input-output matrix. Likewise, the physical composition of 

exports is fixed, although this can easily be varied 1n simulations. 

The relationships between exports and imports is given in the 31st column 

and row of the matrix B. A coefficient 1n this row, aMj , represents the physical 
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input of the non-competitive import per 8 .. units of output in sector j. A 
JJ 

coefficient in the column) 8 iM , represents the total exports done by sector i 

where exports 8re aggregated within sectors using base year prices. This 

convention allows the economy to produce imports by exporting goods in fixed 

proportions. Implicitly, the economy generates foreign exchange that it uses to 

finance imports. The tax or subsidy rates on the elements of the 31st column 

represent export taxes or subsidies. The tax rates on the elements of the 31st 

row represent tariff rates. 

We define one more consumer, the rest of the world, who exists only to allow 

us to explain what happens to the flows that make up the balance of trade. This 

consumer can be thought ·0 f as demand ing exp?rts in fixed proport ions, 80 that the 

coefficients of the 31st column of the matrix B represent his demand function. 

In return for these exports he provides an amount of the import good given by the 

diagonal element of the export column. This consumer is also endowed with an 

amount of imports that is equal to the actual trade deficit when evaluated in 

1977 prices. With this income he invests. Thus, any deficit on the trade 

account has a corresponding surplus on the capital account. 

The trade deficit is determined exogenously. To make it endogenous we would 

have to specify the foreign sector in much more detail. Nonetheless, it is 

possible to use the model to examine the effects of shocks in the foreign sector 

by simulating changes in the coefficients of the import row and export column of 

the activity arralysis matrix, as well as changes in the exogenous trade deficit. 

Although our model is static, we must account for the investment that takes 

place during the period of analysis. We introduce an activity that produces the 

investment good. This activity is represented as the 32nd column, ~y, of the 
'rJ 

matrix B where 8 iV ' i:#V, is a non-positive number that represents the investment 

purchases from sector i per ~V units of total investment. Total physical 
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investment in the economy 1S given by 

(16) V = S + GI + TD - CD 

where S is total savings by consumers, GI is government investment, TO is the 

trade deficit, and CD 1S the government deficit. 

5. EXISTENCE AND COMPUTATION OF EQUILIBRIUM 

We tie together the components of the model described in the previous three 

sections by defining the concept of equilibrium. The utility maximizing 

consumption bundles chosen by consumers vary with prices and incomes, which 1n 

turn vary with prices and, 1n the case of the government, with tax receipts. 

Consumers' responses to a price vector p and a level of tax receipts R can be 

aggregated into vector a of excess demand functions ~.(p,R), i=l, ... , 61. As we 
1 

have mentioned, ~. is continuous, at least for strictly positive price vectoro. 
1 

It is also homogeneous of degree zero in p and R. That is, excess demands are 

not affected if all prices and tax receipts are multiplied by the same positive 

constant. Let t(p,R) denote total taxes paid by consumers, including taxes on 

final consumption and income taxes. t is continuous and homogenous of degree one 

1n p and R. 

(17) 

Moreover, ~. and t obey the following version of Walras's law 
1 

~~:l Pi ~i(p,R) + t(p,R) = R, 

which can be derived by adding up all of the consumers' budget constraints. 

Producers demand factors of production in proportions that minimize costs 

given the Cobb Douglas production functions for value added in each sector. Let 

E(p) be the 61x58 input-output matrix that includes factor demands: 

(18) E(p) = 
[

A -z 1 
~(P) : 

Here F(p) 1S the 3x32 matrix of factor demands that varies with prices. These 
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factor demands are continous and homogeneous of degree zero In p. Define the 

matrix E(p) by the equation 

(19) e .. II: e .. - s .. I e .. I. 
1J 1J 1J 1J 

Here s .. denotes the tax on the sales or purchases of good i by sector j; the tax 
1J 

rates s .. include the taxes ci. and tariff t discussed previously. In this 
1) 1 

notation pE(p)y represents the after-tax profitability of the production plan 

E(p)y where y is a 58xl vector of non-negative activity levels. The total tax 

revenue accruing from such a production plan is p(E(p) - E(p»y, 

A vector of prices p*, a tax receipts level R*, and a vector of activity 

levels y* are an equilibrium of our model if the following conditions are 

satisfied: 

(21) ~(p*,R*) II: E(p*)y*. 

(22) R* = t(p*,R*) + p*(E(p*) - E(p*»y*. 

( 2 3 ) L ~! 1 p! + R* :: 1. 

Condition (20) requires that all activities make zero profits after payment 

of taxes. This is the familiar profit maximization condition for a constant-

returns production technology. (21) is the condition that demand equals supply. 

(22) requires that the level of tax receipts that enters the governments budget 

be equal to what it actually takes in. (23) is just a price normalization that we 

are permitted by the honogeneity of ~, t, and E: If (p*, R*, y*) is an 

equilibrium J then exp*, XR*, y*) also 15 for any A > O. 

An equilibrium of this model can be found using a fixed-point algorithm of 

the type developed by Scarf (1973). This algorithm can be easily modified to 

locate an equilibrium of a model with a government that taxes and spends (see 

Shoven and Whalley (1973)). The computation of equilibrium for this model can be 
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drastically simplified by reducing the search for equilibrium to, one over the 

four dimensional space of factor prices and tax receipts. The zero profit 

condition (20) can be used to determine prIces of. the first 58 goods 8S functions 

of the factor prices. Condition (21) can then be used to compute activity levels 

and demand for factors (see Kehoe and Serra-Puche (1982». This dimension 

reduction is essential in making computations of an equilibrium a feasible task. 

To evaluate the excess demand function requires that demands of each of the 5 

urban consumer groups be determined at 100 different locations. To find the 

demands of each of these 500 different consumers all of the discrete choices for 

shopping plans must be examined. It is essential that the number of demand 

funct ion evaluat ions be -kept as small as possible. 

One specification that we use to simplify computation IS that the model of 

consUmer behavior presented In the previous section is used only to determine the 

shares ~~ .. It IS not used to determine induced demands for automobiles and 
1J 

transportation. Thus, although a fall in transportation costs would result in an 

increased demand for department store services, for example, a fall in department 

store markups would not result in an increased demand for transportation. 

Although this is undoubtedly a shortcoming, it greatly eases the computational 

burden. The computation of an equilibrium for this model usually takes between 

three and five minutes of CPU time on an IBM 370/168. 

6. DATA AND CALIBRATION 

There are over 7000 parameters involved in the specification of the model. 

They have been derived from observations of the Mexican economy in 1977 and have 

been carefully calibrated to replicate the economy in that year. The principal 

published sources of data used for the model are listed below: 
, , 

Cenao Comercial, Ana 1975. Mexico City: Secretaria de Programacion y 



-19-
·Prestlpuesto, 1977. 

Ensuesta Naciona1 de Ingresos y Gastos Familiares en 1977. Mexico City: , 
Secretaria de Programacion y Presupuesto, 1980. 

, ~ 

Indicadores Tributarios. Mexico City: Secretaria de Is Hacienda y Credito 
Pu b 1 i co) 1 978 . 

, " 
Informacion Economica: Producto Interno Bruto y Gasto, 1970-1979. 
Mexico City: Banco de ~xico, S.A., 1980. 

Matriz d~ Insumo-Productg de ~xico, Ano 1970. Volume I. Mexico City: 
Secretaria de Programacion y Presupuesto, 1976. 

, 
Pla90 Mercadologico,de1 Area Metropo1itana de Is Ciudsd de M~xico. Mexico City: 
Buro de Investigacion de Mercados, S.A., 1978. 

Submatriz de Consumo Privado por Objeto del Gast9 y Rama de Actividad de Origen, 
Ano 1970. Mexico Clty: Secretaria de Programacion y Presupuesto and Banco de 
~xico, S.A., 1980. 

The production side of the economy has been specified using the input-output 

matrix of Mexico for 1970. Using the RAS method, we have updated it to 1977. 

The intermediate demands are derived from the interindustry transactions of the 

input-output table. The dissaggregation of transactions of the commercial sector 

into those of wholesalers and retailers has been obtained from unpublished 
, 

worksheets of the Sistema de Cuentss Naciona1es de Is Direccion General de 

Estadistica in the Secretaria de Progamacion y Presupuesto. Transactions 

information for Conasupo has been obtained directly from that agency. The 

disaggregation for other retail sectors has been done using the commercial census 

as a guide. The reader should be warned, however, that this disaggregation is a 

weakness of the current version of the model. 

The value-added parameters, required for the computation of the demand for 

primary factors, have been computed under the assumption of profit maximization. 

The elasticity of substitution between factors has been assumed to be one in 

every sector, due to the lack of reliable estimates. This leads to the Cobb 

Douglas specification for all the production functions described earlier. 
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Results of sensitivity tests on these elasticities 1n a similar model are given 

in Serra-Puche (1979). 

The demand side of the economy has been obtained from the household 8urvey 

of Mexico for 1977. h The demand parameters a. are the shares of expenditure on 
1 

good i by consumer h observed in the survey, adjusted so as to have the market 

demands equal to the final consumption column in the input-output matrix. The 

initial endowments of the consumer groups have also been adjusted to equal the 

value added figures in the national accounts. Similarly, the shares of 

expenditure on good i by consumer h done in establishment type j are those 

observed in the survey adjusted to be consistent with the input-output figures. 

Much of the information on price differentials, markups, and commercial 

establishment location has been obtained from the Subgerencis de Precios t 

Encuestas, y Metodologias of the Banco de M~xico. Further information on 

location of establishments and location of consumers by income group has been 

obtained from a map of Mexico City and an accompanying booklet published by a 

private consulting firm, Buro de Investigacion de Mercados. 

The parameters for convenience and transportation costs that determine the 

consumers' shopping plans have been painstakingly calibrated to be consistent 

with both the locational information for consumers and establishments and the 

expenditure proportions reported in the household survey. The values thus 

derived for these parameters are encouragingly plausible. For example, the 

parameters that dictate the maximum proportion of expenditure on a convenience 

good that can be made while on a shopping trip 1ncrease monotonically with 

consumer ~ncome. This proportion goes from .2930 for the urban poor to .3059 to 

.4506 to .5500 to .6166 for the urban upper income group. This is consistent 

with the observation that poorer consumers, without access to automobiles and 
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refrigerators that allow large shopping trips, tend to make more frequent 

purchases of perishable commodities than more affluent consumers. 

The information on the government activity is taken from the input-output 

matrix, including the value added parameters. To obtain tax information we have 

carefully aggregated the actual tax rates so as to match our aggregation. Cur 

original specification includes the turnover tax and the special taxes specific 

to particular goods. The tax that each good in our model faces is a wei.ghted 

average of effective rates. Once the correct aggregation has been done, we 

compute effective tax rates by finding the turnover tRX and the special tax rates 

that yield the actual government revenue in 1977. We assume neutrality of tax 

evasion within the sector or aggregate good. The income tax rates are effecti\'f' 

;:-ates derived while keeping the whole income tax structure unchanged. Here 

evasion is again assumed to he neutral across cons~~ers and independent of the 

"income source. The tariff and the export taxes are computed by t:tndlng the rates 

that yield the actual revenues, without too many complications, since imports are 

a single homogeneous good and all exports face the same tax rate. The foreign 

sector information only requires the trade deficit of Mexico for 1977, which le 

consistent with the rest of the variables. We also take into account the 

governments deficit in 1977 which, as mentioned, is included in the government's 

vector of endo\l1ments in the entry that corresponds to the investment good. 

Units have been normalized so that all market prlces and activity levels 

should be one. The elements of the price vector are exactiy equal to one to 3:X 

significant digits. Similarly, all activity levels are also one and yield the 

correct tax revenue. The revenue from indirect taxation, sales taxes. ar.,j t 

tariffs is identical to the actual revenue observed in Mexico in 1977 (123,430 

million 1977 pesos)~ Income tax revenue is also identical to the actual revenue 

(93,386 million 1977 pesos). Consequently, total government rcevenUe ::rOT; 
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taxation computed by the model (216,816 million 1977 pesos) is identical to the 

total tax revenue actually observed. In fact, the model has been calibrated so 

that the values of all major macroeconomic variables coincided exactly with those 

actually observed. 

7. RESULTS OF SIMULATIONS 

In this section we use two comparative statics exercises to illustrate 

potential uses of the model. In the first, we simulate the introduction of the 

1980 fiscal reform in Mexico. This is a major policy change for the economy as a 

whole. We are particularly interested in its impact on the commercial sector. 

In the second, we simulate a subsidy policy aimed at the c~mmercial sector. Here 

we are interested in the spillover effects on the rest of the economy. 

After changing the parameters of the model, we compute a new equilibrium. 

We then compare the new equilibrium with the benchmark t focusing on chnages 1n 

prices, activity levels, patterns of consumption, and utility indices. In 

general, it is difficult to lnsure that this type of model has a unIque 

equilibrium (Kehoe (1982». Using a technique described by Kehoe and Whalley 

(1982), however, we have carried out an exhaustive search to verify that the 

equilihrium of a more aggregated verSlon of this model is indeed unique. 

The fiscal reform of 1980 converted a turnover tax system into a consumption 

value added tax system. We introduce this change into the model by eliminating 

all taxes on intermediate production and adjusting ta~~: rates on final demnndo Iti 

both systems a tariff rate of 8.4263% is applied to imports. A val~e added tax 

rate of 10% is applied to final purchases of all commodities with several notatd,(~ 

exceptions: All purchases of agricultural produce are exempt. Similarly, 

purchases of educational materials and professional services are exempt. 

Transactions that occur on the border are taxed at a rate of 6%; we take thi~ 
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Douglas functions are weighted geometric means of consumption of different goods. 

A 5% increase in utility. for example, corresponds to a 5% increase in income if 

prices are constant. The percentage changes inutility levels are reported in 

Table 6 along with percentage changes in the sums of all urban and of all rural 

consumer groups. 

Table 6 

Notice that the reform helps urban consumers more than rural consumers. The 

overall impact, however) is close to a Pareto improvement. Much of these results 

are explained by the treatment of the government deficit. The fiscal reform 

results in a fall in tax revenue of more than 15%. Since the level of government 

expenditures is fixed, this results in an increase in the government deficit. 

The additional government bonds are regarded as an increase in net wealth by 

consumers. Moreover, the increase in the deficit has the effect of raising 

demand for urban labor more than that for rural lahor. See Kehoe Bnd Serra 

(1982) for analysis of these issues and comparisons of the fixed expenditures 

specification with a fixed deficit specification. 

Notice that the reform also favors the poor Bnd upper income groups more 

than it does the middle ones. This is easily explained by changes in relative 

prices. The fall in the price of food (33-42) has a favorable impact on the 

poor. The fall 1n the price of investment and bonds (32) and the rise 1n the 

return on capital (61), on the other hand, have a favorable impact on the upper 

income groups, who have the highest savings propensities and own most of the 

capital. 

The second simulation, as we have mentioned, involves a subsidy policy aimed 

at the commerical sector. Specifically, the government subsidizes value added in 
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the 'commerical sector as follows: Wholesalers (22) receive a subsidy of 10%; 

public markets (23) receive a 20% subsidy; grocery stores (24) receive a 10% 

subsidy; and other retailers (29) receive a 5% subsidy. Also the number of 

Conasupo establishments (25) goes from 8 to 25 in our 10 x 10 grid. The number 

of other establishments remains fixed. 

The intention of this policy is to improve income distribution: The 

establishments receiving subsidies are those that figure heavily into the 

shopping plans of the poorer income groups. That this policy has the desired 

effect is easily seen 1n Table 6. Notice that this simulation, like the previous 

one, results in a Pareto improvement. Again this is the result of a decrease in 

the net tax burden. The overall impact of this policy is, however, more 

progressive than the fiscal reform, particularly in the rural sector. Recall 

that rural consumers do not have the freedom that urban consumers do to change 

shopping patterns. This dampens potential increases in rural utility levIes. 

One of the most significant results of this simulation is the 48% increase 

1n the activity of Conasupo (25). Obviously~ this result is dependent on our 

locational model of consumer demand: In particular, notice that Conasupo markups 

actually increase by 1.2%. - In spite-of this, the increase in the Conssupo 

activity is the largest in the economy. Notice that activity in both public 

markets (23) and supermarkets (26) decline significantly. The decline in public 

markets is particularly significant because it occurs in spite of the large 

subsidy. On the other hand, activity in grocery stores (24) increases by 15%. 

There are, moreover, significant spillover effects on the rest of the 

economy_ For example, the return to capital increases by more than 2% compared 

to urban labor. This change is reflected in all the prices and activity levels 

In the economy. Furthermore, the relative magnitudes of these changes are not 

uniform nor are they easily predicted: Consumption of non-alcoholic beverages 
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(43) increases by 5.6%; consumtpion of bread (33), in contrast, increases by only 

1.7%. 

Viewing the results of these two simulations makes it obvious that a general 

equilibrium framework is needed to analyze effects of government policies on the 

commercial sector. It is further obvious that our modeling of consumer demand 

plays an important role in the final results. In both scenarios some of the most 

significant changes in prices and activity levels are in the commercial sector. 

8. CONCLUDING REMARKS 

The model we have described IS meant as a first attempt at constructing a 

flexible tool for evaluating the impact of policy changes on resource allocation 

and income distribution in Mexico. The strength of the model is that consumers 

choose among different retail establishments when making purchases. The model is 

consequently well suited to answering questions of two types: What is the impact 

on the commercial sector of a major policy change elsewhere in the economy? What 

are the spillover effects on the rest of the economy of a policy change aimed at 

the commercial sector? 

The model has a number of weaknesses J however. A major one IS the treatment 

of the wholesale activity. Unfortunately, data limitations do not allow us to 

distinguish among different types of wholesale establishments. For the same 

reason we do not allow establishments that engage in both wholesale and retail 

activities simultaneously. Ideally, we would want to have demand for wholesale 

services by retailers varying with prices and locational considerations in a 

manner analogous to the demand for retail services by consumers. 

Another drawback in this model, perhaps more than in other applied general 

equilibrium models, is the perfect competition assumption. Each retail 

establishment in the model faces a downward sloping demand curve for its serVlces 
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because of the transportation costs that face nearby consumers. In the present 

version of the model, the establishment does not exploit this market power. Yet, 

many interesting pricing policies result from this market power, the use of 10s9 

leaders, for example. Furthermore, all of the locational variables in the model 

are taken as parameters. An interesting, but difficult, task would be to 

incorporate some endogeneity of establishment location and market power into the 

model. The current model also neglects price control phenomena, which is of 

crucial relevance to domestic commerce In ~xico. Purchases of many types of 

food, for example, are heavily subsidized by the government. Although the 

computational procedure could easily be modified to allow fixed prices and/or 

subsidies, there are problems of how to specify rationing of demand. A related 

problem with the data LS that unfulfilled demands are not directly observable. 

The lack of data on rural markets has caused us to hold the proportion of 

spending by rural consumers in each establishment fixed. The problem here is 

.mostly one of data, although rural markets, with their traditional forms of 

trading) would probably require a somewhat different specification for consumer 

demand than urban markets. The data problem, along with several other 

information problems) is currently being solved by direct surveys oriented toward 

collecting data relevant to this model. 

Another set of data problems is connected with the specification of value 

added. A more attractive specification would allow several different types of 

capital goods. Such a differentiation is particularly relevant if the model LS 

to be used to analyze loan policies for different commercial establishments. 

Another improvement that could be made would be to have different elasticities of 

substitution among factors of production. 

In spite of these drawbacks, however, the model should prove to be a 

valuable tool for policy analysis. It is flexible enough so that we can 
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incorporate new data when it becomes available and modify the specification when 

the need arlses. MOreover, we can overcome many of the limitations mentioned 

above by changing exogeneous variables to simulate endogeneous changes. 
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Table 1 

List of Sectors 

Production 

1. Agriculture 12. Wood product 8 

2. Livestock 13. Chemical products 
3. Forestry 14. Non-metal production 
4. Fishing 15. Basic metals 
5. Mining 16. Machinery 
6. Petroleum and petro-chemicals 17. Automobiles 
7. Alcohol ic beverages 18. Electric energy 
8. Non-alcoholic beverages 19. Transportation 
9. Tobacco 20. Services 
10. Food products 21. Construction 
Ii. Textiles 

Commerce 

22. Wholesalers 26. Supermarkets 
23. Public markets 27. Specialty stores 
24. Grocery stores 28. Department stores 
25. Conasupo 29. Other retailers 

Non-Consumption Demand 

30. Government services 
31. Imports-exports 
32. Fixed investment and inventory accumulation 

Consumption Demand 

33. Bre~d 46. 
34. Tortillas 47. 
35. Cereals 48. 
36. Milk and milk products 49. 
37. Eggs 50. 
38. Other groceries 51. 
39. Fresh fruits 52. 
40. Fresh vegetables 53. 
4i. Meat 54. 
42. Fish 55. 
43. Non-alcoholic beverages 56. 
44. Alcoholic beverages 57. 
45. Tobacco and tobacco products 58. 

Clothing 
Shoes and shoe repair 
Furniture and accessorles 
Household fabrics 
Household applicances 
Glassware and dishware 
Medical products 
Automobiles, parts, and repairs 
Transportation 
Household accessories 
Educational articles 
Articles for personal care 
Services 

Factors of Production 

59. Rural labor 
60. Urban labor 
61. Capital and other factors 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Urban 

Rural 

Urban 

Rural 

Urban 

Rural 

Urban 

Rural 

Urban 

Rural 
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Table 2 

List of Consumers 

Net Household Income in Pesos per Month 

($23 1977 Hex. - $1 1977 U.S.) 

poor ($0-1800) 

poor ($0-1800) 

low income ($1801-3150) 

low income ($1801-3150) 

low-middle Income ($3151-5725) 

low-middle income ($3151-5725) 

middle-income ($5726-13,400) 

middle-income ($5726-13 t 400) 

upper income ($13,401 -) 

upper income ($13,401 -) 

Government 

Foreign sector 



Bread 

Milk 

Non-alcoholic beverages 

Articles for personal care 

Fresh fruits 

Furniture 

Glass and dishware 

Educational articles 

Meat 
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Table 3 

Classification of Goods 

Convenience Goods 

Tortillas 

Eggs 

Alcoholic beverages 

Shopping Goods 

Fresh vegetables 

Household fabrics 

Med ical produc ts 

Spec ial ty Goods 

Fish 

Cereals 

Other groceries 

Tobacco 

Clothing 

Household appliances 

Household accessories 

Shoes and shoe repair 
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Table 4 

Indirect Taxes 

Sector Turnover Sector Turnover Value-Added 
Tax Tax Ta:~ 

1 .0 33 .006784 .0 
2 .002082 34 .006779 .0 
3 .014378 35 .006847 .0 
4 .0 36 .003076 .0 
5 .043061 37 .003071 .0 
6 .148888 38 .007185 .0 
7 .207627 39 .0 .0 
8 .000951 40 .0 .0 
9 .000840 41 .007932 .0 

10 .024850 42 .004612 .0 
11 .028569 43 .148900 .090158 
12 .038372 44 .117852 .256719 
13 .052950 45 .595531 .090158 
14 .034242 46 .022664 .090158 
15 .061501 47 .022520 .090158 
16 .037199 48 .038250 .090158 
1 7 .084865 49 .023334 .090158 
18 .039964 SO .070189 .090158 
19 .014384 51 .043209 .090158 
20 .017821 52 .045248 .090158 
21 .015468 53 .269857 .090158 
22 .0 54 .0 .090158 
23 .0 55 .054504 .090158 
24 .0 56 .014721 .0 
25 .0 57 .033908 .090158 
26 .0 58 .032731 .041923 
27 .0 
28 .0 
29 .0 
30 .0 
31 .123184 
32 .0 



Sector 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
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Table 5 

Producer Prices and Activity Levels 

Fiscal Reform 
Fixed Proportions 

(urban wage = numeraire) 

Fiscal Reform 
Engodgenous Proportions 

Price Activity Level Price Activity Level 

0.9780 1.0226 0.9716 1.0260 
0.9767 1.0236 0.9705 1.0271 
0.9629 1.0087 0.9569 1.0127 
0.9502 1.0351 0.9445 1.0366 
0.9306 0.9899 0.9254 0.9956 
0.8422 1.0459 0.8393 1.0508 
0.7757 0.8257 0.7716 0.8522 
0.9663 1.1333 0.9618 1.1051 
0.9749 1.7028 0.9698 1.7041 
0.9547 1.0315 0.9492 1.0335 
0.9558 0.9351 0.9513 0.9476 
0.9340 0.9985 0.9295 1.0050 
0.8879 0.9912 0.8837 1.0070 
0.9277 0.9765 0.9230 0.9811 
0.9009 0.9854 0.8963 0.9903 
0.9194 0.9942 0.9152 1.0037 
0.8398 1.0922 0.8356 1 .0965 
0.9217 1.0121 0.9178 1.0148 
0.9483 0.9825 0.9441 0.9838 
0.9712 1.0254 0.9666 1.0260 
0.9412 0.9692 0.9370 0.9702 
0.9979 0.9929 0.9925 0.9979 
0.9798 1.0365 0.9755 1.1218 
1.0064 1.0132 1.0002 0.9837 
0.9886 1.0651 0.9837 1.1784 
1.0001 1.0413 0.9948 1.0200 
0.9998 1.0333 0.9941 1.0333 
1.0015 1.0321 0.9963 0.9303 
1.0043 1.1571 0.9982 1.1573 
0.9784 1.0000 0.9761 1.0000 
0.8284 0.9944 0.8240 0.9999 
0.9264 0.9692 0.9219 0.9702 
0.9599 1.0351 0.9542 1.0286 
0.9599 1.0370 0.9542 1.0397 
0.9599 1.0263 0.9542 1 .0275 
0.9684 1.0241 0.9625 1 .0271 
0.9684 1 .0237 0.9625 1.0304 
0.9592 1 .0352 0.9535 1.0404 
0.9780 1.0178 0.9716 1.0306 

Commercial 
Subsidies 

Price Activity Level 

1.0097 1. 0251 
1.0077 1.0209 
1.0068 0.9976 
0.9971 1.0298 
1.0011 0.9721 
1.0072 0.9963 
0.9986 1.0489 
0.9953 1.0547 
1.0025 1.0388 
1.0027 1.0271 
1.0019 1.0050 
0.9975 0.9969 
0.9915 1.0061 
1.0001 0.9668 
0.9962 0.9653 
0.9953 0.9914 
0.9875 0.9801 
1 .0065 1. 0011 
1.0034 0.9998 
1.0090 1. 0018 
0.9949 0.9381 
0.9240 0.9787 
0.8348 0.9153 
0.9275 1.1517 
1.0120 1.4843 
1.0149 0.8664 
1.0156 1.0060 
1 .0149 0.9413 
0.9706 1.0186 
0.9989 1.0000 
0.9945 0.9727 
0.9866 0.9381 
1.0042 1.0172 
1.0042 1.0324 
1.0042 1. 0346 
1.0058 1.0352 
1.0058 1.0427 
1.0038 1 .0350 
1.0097 1.0464 



Sector 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Fiscal Reform 
Fixed Proportions 

Price Activity Level 

0.9780 1.0120 
0.9561 1.0439 
0.9525 1.043i 
0.9658 1.1349 
0.7757 0.8152 
0.9749 1.7860 
0.9558 0.9093 
0.9530 0.9141 
0.9164 0.9577 
0.9522 0.91"12 
0.9189 1 .0174 
0.9206 0.9892 
0.8888 0.9818 
0.9045 1.2885 
0.9483 0.9679 
0.9194 0.9918 
0.9340 1.0672 
0.9264 0.9741 
0.9662 1.0265 
0.9077 
1.0000 
1.0131 
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Table 5 continued 

Fiscal Reform 
Engodgenous Proportions 

Price Activity Level 

0.9716 1.0091 
0.9506 1.0446 
0.9469 1.0439 
0.9613 1.1063 
0.7716 0.8438 
0.9698 1.7828 
0.9513 0.9277 
0.9485 0.9141 
0.9121 0.9801 
0.9478 0.9442 
0.9147 1.0328 
0.9161 1.0040 
0.8846 1.0509 
0.9001 1.2885 
0.9441 0.9674 
0.9152 1.0222 
0.9295 1.0522 
0.9210 0.9749 
0.9616 1.0264 
0.8996 
1.0000 
1.0065 

Commercial 
Subsidies 

Price Ac tivity Leve 1 

1.0097 1.0555 
1.0030 1. 0481 
0.9999 1.0370 
0.9956 1.0557 
0.9986 1.0553 
1.0025 1.0469 
1.0019 1.0138 
1.0016 1.0116 
0.9953 1.0314 
1.0013 1.0142 
0.9955 1.0546 
0.9975 1.0486 
0.9916 1.0419 
0.9922 1.0207 
1.0034 1.0099 
0.9957 1.0242 
0.9975 1.0358 
0.9994 1.0392 
1.0085 1.0043 
0.9806 
1.0000 
1.0247 



Consumer 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Urban 

Rural 
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Table 6 

Percentage Changes in Utility Indices 

Fi 8C a1 Re form 

Fixed Proportions 

7.47 

2.05 

6.01 

0.51 

4.17 

-0.04 

4.42 

3.08 

5.57 

0.58 

5.08 

1.61 

Fi 8C a l-Re form 

Endogenous Proportions 

5.71 

1.99 

5.67 

0.36 

5.13 

-0.23 

5.44 

3.08 

6.45 

0.31 

5.96 

1.50 

Commercial 

Subsidies 

3.37 

3.49 

3.01 

2.71 

2.47 

2.32 

2.77 

2.64 

2.85 

1.46 

2.80 

2.56 
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