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First Stage

A DEMONSTRATION MODEL: CROPS

A. Specification of Crop Markets

The basic accounting unit of DOMINGO is the market of a single crop.
DOMINGO is integrated therefore, by a set of markets both of annual and
perennial crops. For each crop we specify farm production, agro-industrial
processing of the crop when this activity is relevant (e. g. in the case of rice,
coffes, cocoa, tobacco, etc.), wholesale and retail trade, and final
consumption. At the final market level, in most of the cases, we will héve a
food for human consumption. There are few cases when we specify an
intermediate state (or derived demand) where we have an industry dernand
for an input (e. g. rice bran, corn, sorghum). In the case of products which are
traded in international markets we specify exports and imports. In a few
cases we also specify changes in inventories.

In DOMINGO, crops are produced by two major groups of farms: small
farms (8 - 79 tareas), and medium and large farms (with 80 or more tareas).
Within each farm group, crops can be pioduced with alternative technologies.
The differences between technologies are given by different rates of use of
fertilizers and other chemical inputs, irrigation, labor, and other factors
(mainly mechanization). Each technology -- production activity -- generates
different yields (in physical units).

For one class of farms the model will allocate land among a set of
crops, and for each crop it will allocate land between one or two

technologies. The land so allocated (tareas) times the yields of each



technology (Quintales/Ta) determines the level of crop production (Quintales)
for one group of farms. Each one of these technologies are considered to be
technically feasible and of common practice among farmers. The model
chooses among technologies according to their relative profitability as
farmers do in the long run.

We will illustrate a market specification describing the rice market.
Rice production is represented in row 1, Appendix B. Total rice production
(paddy) is computed in row 1 - column 56. This production of rice (paddy) is
transformed into (white) rice and bran. Total rice results from the
multiplication of total paddy production times the coefficient 0.61 (in row 56 -
column 50). Total rice bran production results from the multiplication of total
- paddy production times the coefficient 0.10 (in row 57 - column 56). This
processing activity has a cost per unit of 5.66 (value added by industrial
sector) which appears in row 64 - column 56. The value added in rice
production by the industrial sector plus the value added in other crops is
calculated by adding through row 64. Total value added by the industrial
sector is calculated in row 64 - column 149. This total value addéd is
transferred to the objective function where it is subtracted from the area under
the demand function (row O - column 149).

Again, total production of rice (paddy) times the coefficient 0.61
| determines total production of (white) rice (row 56 - column 56). Total
production of (white) rice plus rice imports (row 56 - column 70) determines
total rice availability (row 56 - column 69). In the case that rice stocks at the
beginning of the year are larger than at the end of the year, this inventory
difference shall also be added in to compute total rice availability. The RHS
56 with value 437 represents this case. If 've move this value to the left hand

side it will change sign and will be added into total rice availability. This



amount is the quantity supplied to consumers in the domestic market (row 68
- column 69).

The quantities of rice which consumers demand at each price are
specified in row 68, between columns 86 and 90. Each one of these
quantities implies a different area under the demand function. Reading in the
objective function (row 0 of the tableau) we find column 86 Which represents
the utility (area under the demand curve) generated by the quantity 7500
(row 68 - column 86), the column 87 with the utility generated by the quantity
7750 (row 68 - column 87), and so forth. The function of row 82 is to insure
that the model chooses only one of the alternative quantities. The sum of the
coefficients of this row cannot be greater than one, and therefore, the model
can choose one column or a combination of them. In mathematical jargon,
this is the convexity constraint.

Markets of the other crops are specified in a similar way. Notice that
the above are relations, where the values of the column activities are
unknown values which the model will estimate. Tiie model will choose the
value of column variables (also called activities) in such a way that the
difference betweein areas under the demand function and costs is the
maximum possible. The maximum possible is the one which takes into
account the resource constraints, the financial constraints, and other farming

and marketing restrictions.

B. Documentation of DOMINGO

The documentation of DOMINGO is made of the following files:

objective function file, crop files, resource files, tableau file, and solution file.
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. Obijective Function Fil

1.1 Demand Functions. This file contains the information and
procedurs for estimating the area under the demand function of a given food
or crop.

The nbjective function is integrated by coefficients of total utility of
consumption or areas under the demand function (with positive signs) and
coefficients of the variable costs (with negative signs). The algebraic sum of
these coefficients is equivalent tc the sum of the consumer surplus and the
producer surplus.

The area under the demand function is estimated for the case of
competitive markets and linearized demand functions. In the demonstration
model we do not account for cross-price effects.

First Step -- Calculation of the coefficients of the linearized

demand function:
For this calculation we need: own-price elasticity of
demand (eii), the price in the base year (P), and the
quantity consumed in the base year (Q).
The linearized inverse demand function for each
food or crop is

P=a-b"Q
The elasticity is

eiil = 1/b*P/Q

Therefore
b=P/(Q*E)
a=P+b*"Q

Second Step -- Measuring the relevant range of the demand

function:



in the demonstration model the range was
determined through observation of quantities during
the last five years. We consider the base year to be
the middle segment (i.e. segment number 3) and
estimate quantities which are lower and higher than
the base year.

Third Step -- Establishing the length of the segments between

points on the demand function:

The length (k) depends on the range of Q and the
number of segments. In the dermonstration model we
work with five segments.

Fourth Step -- Calculating the areas under the demand function

(DPRODUCT) for each quantity (Q)
DPRODUCT | =a*Qj - 1/2*b*Gj

In order td estimate the area under the demand of each food or crop
we developed a program in LOTUS. This file is named EXC-CONSUM.

The consumed quantities and the retail price of each food or crop were
calculated from the official statistics. The prico elasticities are based on
numerous studies. The Second Step in building the mode! will require a
more consistent system of estimators. An alternative methodology for their
estimation is offered in the next section.

In the case of (demand) exports we assume that the area under the
demand funstion is equal to export gross value, which is equivalent to

assuming a perfectly elastic demand but with a maximum value.

1.2 Prices. This file contains a list of export and import prices as

well as input prices and interest rates.



2._Crop Files;

There exists a file for each crop. Each file in turn has a budget
generator, coefficients of industrial transformation, vaiue added coefficients,

subsidies and taxes, and supply and demand balance sheets.

2.1 Budget Generators. This file contains the information and
procedure for estimating the technical coefficients of the production activities,
and for estimating variable costs of crop production.

A budget generator is an accounting procedure for specifying a set of
feasible technologies to produce a given crop within each farm size, and for
estimating the average variable cost per unit of land of each technology.
Each technology is represented by: the intensity in the use of fertilizers and
other chemical inputs, by the use of irrigation or rainfed, and by the degree of
mechanization.

Two technologies can have the same yield with different variable
costs, different yields with the same variable costs, or a combination of both.
All of this is dependent on tihe nature of the technology.

The same technology can have different variable costs when adopted
by different farm sizes due to differences in capital costs. Differences in
capiial costs result from different intensities in the use of family labor. That is,
based on observations, it is assumed that smaller farms use a larger
proportion of family labor than larger farms. As a consequence the
requirement of variable capital is expected to be smaller, and therefore, the
financial costs are expected to be smaller per unit of land.

The budget generator is written in a spreadsheet program -- Lotus in

this case. The name of the file is GENERADO.



The main source of data has been the publication Costo de
Produccion de Cultivos Temporeros published by the Departamento de
Economi Agropecuaria, Secretaria de Agricultura (Department of
Agricultural Economics, Secretary of Agriculture). Whenever it is possible,
three technologies are identified for each crop: one technology which is
considered to be the mode, another with higher yields and another with lower
yields. The three technologies so chosen were used at the base year. That
is, we want to avoid the specification of technologies used in experimental
stations under ideal conditions.

The difference among technologies -- the coefficient values -- are
consistent with the concept of a production function. Given the existing

information we processed it to fulfill the following conditions:

In relationship to the average technology Implies
Higher rate of fertilizers, improved seeds and other chemical inputs Higher yields and
equal

or more labor use
Same level of above inputs but with irrigation (rather than rainfall) Higher yields and
equal or more labor use
Same level of above inputs and for the same irrigation practice, but Same yields and less
with more mechanization labor use .

The differences between technologies for a given crop are not directly
atfected by farm size. But farm size implies different degrees of access to
inputs and capital markets which can determine a different opportunity set for

different farmers. For this reason, some technological opportunities are



excluded for small farms in the demonstration model. In a more complete
formulation all farms will face the same technological possibilities, and
different access to input and capital markets will be specified by means of
resource constraints.

Even when facing the same technological possibilities, differences in
farm size imply different variable costs due to family labor use. In the

demonstration model, the following pattern is assumed:

Use of Family Labor by Farm Size

Farm Size Percent of Family Labor
8-79Ta 70% (write .7)
80 - more Ta 30% (write .3)

The differences in the relative use of family and hired labor imply
different capital requirements to finance lired labor and thereiore, different
financial costs. This is a major distinction between peasant farming and

commercial farming.

2.2 Processing Activities. Before human or animal coensumption
is possible, many crops have to be processed. This agro-industrial process
is represented by means of technical coefficients of transformation: for
example, rice is transformed into white rice and rice bran, tobacco leaves are

transformed into cigarettes, cocoa is transformed into chocolate, and so forth.



The demonstration model operates with an aggregate and rather
simple specification of the agro-industrial process. The users of the model
may want to introduce more detailed specification of processing activities
according to future research needs, and in particular when investigating
specific markets, (e.g. the milk - dairy market, the coffee market, the tobacco

market, and so forth).

2.3 Marketing -- Wholesaling and Retailing. Before reaching
the consumers, the already processed products are traded by wholesalers
and retailers. Between the farm-gate prices and the consumer prices, which
are considered in the estimation of areas under the demand function, there
exists the processing costs and the trade costs. That is, the processing
activities mentioned above imply a value added by the agro-industrial sector.
Wholesale and retail activities also imply value added. In DOMINGO values
added by these industrial-service activities are considered costs to be
subtracted from the demand curve areas together with variable costs of crop
production.

DOMINGO estimates value added by means of gross margin or
differences between prices at different levels, ((e.g. wholesale prices are
subtracted from retail prices, plant prices are subtracted from wholesale
prices, farm-gate prices are subtracted from plant prices). In the case that
there exists a transformation of a crop into another product, farm-gate prices
have to be adjusted by the coefficient of technical transformation before
subtracting them from the plant prices.

Prices at the various intermediate levels for each specific market were
not always available. For the purpose of running the demonstration model,

we used subjective estimates based on expert opinions.



The study of processing and marketing activities and gathering of

prices will be a future task for fine-tuning the performance of DOMINGO.

2.4 Government Subsidies and Taxes. This file contains
information about subsidies ard taxes for each crop.

The economic behavior of farmers on the one side, and consumers on
the other side is mediated by the value added by processing and trade
activities, as well as by government subsidies and taxes. In the
demonstration model, we have oniy specified rice subsid.es via INESPRE. In
a next stage, it is necessary to specify other kinds of subsidies as well as
export taxes. |

In DOMINGO, subsidies are aggregated to areas under the demand

function and taxes are subtracted like other costs.

2.5 Balance Sheets. A balance sheet for a given crop is an
accounting record of supply and demand flows. In this first stage of
DOMINGO we used the balance sheets published in Planes Operativos of

the Secretaria de Agricultura (Operating Plans).

R r il
This file contains information and references about resource
availability: resources for crop production (land, irrigation water, labor force),
and finarcial resources (credit and self-financing).
At the time of building DOMINGO the statistics used to process the
1981 Agricultural Census was incomplete. For this reason and for the

purpose of demonstration, we use other sources and expert opinions.

4. _Matrix File.

10



This file contains the matrix of DOMINGO. Appendix B contains the
printed tableau of DOMINGO. The name of the file in LOTUS is DOMINGO1.

Appendix A lists the symbols and definitions of the row and column
variables used in the DOMINGO matrix. The name of the file in LOTUS is
DIR1.

ti i

This file has the primal and dual solutions of DOMINGO1. Appendix C
lists these solutions. The solutions are obtained using the LP program
LINDO.

11



Second Stage

IMPROVING THE DOMINGO MODEL - CROPS

DOMINGO has been validated for the ability to simulate with small
errors the observed conditions in the agricultural sector during 1985.
However, DOMINGO is a demonstration model and to use it for policy
analysis or project evaluaiion it will be necessary to fine tune the
measurement of some coefficients and to respecify some of the relationships
to account for specific research questions. Neveriheless, under all
circumstances it is suggested to continue developing the model in the

directions explained in the following sections.

A. Improving the Measurement of Coefficients

The coefficients of the demonstration model were estimated with
existing secondary information. Reducing errors in measurement will require
the generation and use of new information, as well as the econometric
estimation of some production and demand parameters. In this respect the
statistical processing of the 1981 Agricultural Census is most needed. This
data will help to develop a more realistic classification of farms, it will provide
more accurate estimates of resocurce availability, and will provide a more

realistic accounting of the crop pattern.

tisti it
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The UEA is arranging for final processing of the Agricultural Census of
1981. This is the source which will be used to develop a typology of farms
and determine actual quantity of land by farm type.

The Census is also necessary to estimate crop patterns by farm type.

The model will be validated by its ability to simulate these crop patterns.

2. Estimation of Production Functisiis

Most of the technical coefficients and the estimation of variable costs of
DOMINGO are based on the data from the publication "Costos Temporeros."
We did nct evaluate the quality of this information. This statistical information
will be checked with expert opinions, visiting the field with extensionists, and
visiting researchers in experimental stations.

With the present specification of productions activities the model can
investigate factor substitution but within a limited range. The study of
mechanization programs will require a disaggregation of the coefficient
"other expenditures” in the production activities. It will be necessary to
distinguish between expenditures for animal power, mechanical power,
transportation and others. Mechanization expenditures (or physical units) in
turn will be classified into different agricultural tasks, such as land

preparation, irrigation, harvesting, etc.
ficati tati

Based on agronomic and economic considerations, many farmers
follow a pattern of crop rotation. For this reason, the degree of substitution

among crops is smaller than the demonstration model will predict. Therefore,

13



it is necessary to identify the most relevant rotation patterns and specify them
as constraints within the production process:

A1CORN > = .30 * A1TTOBACCO
meaning that land allocated to produce corn shall not be smaller than a given
proportion of tobacco. Following our LP tableau format the above conditions
could be rewritten as

A1CORN - .30* ATTOBACCO > = 0

4 ificati i r ti

In the specification of the demonstration model we have considered a
few cases of joint production. However, previous studies and our personal
observations indicate more cases which need to be identified and measured.
A more complete specification of joint production will require:

a) Identification of relevant cases of joint production

b) Budget generators for joint production

c) Estimation of the relative importance of land allocated, joint

production of a given set of crops, and area of a single production
of each crop. This information will be introduced in the form of a

lower or upper bound constraint, depending on the case.

timation of m nceti

Estimation of new demand price elasticities will require special work in .
further development of DOMINGO.

First, the own-price elasticities used to estimate areas under the
demand curves were obtained from different sources. Some of them have

been estimated with cross-section data (consumption surveys at the

14



household level), others have been estimated with time series, and others
were "borrowed" from studies in other countries. Previous studies show that
linear programming models are not very sensitive to changes in demand
elasticities, nevertheless, this is an area in the model which requires further
refinement.

Second, the demonstration model only takes into account own-price
elasticities. if the model is to be used for investigating th3 behavior of specific
markets, (say the rice market) it will be necessary to consider cross-price
elasticities. One example is cross-price elasticities between different types of
rice or between rice and wh'eat products.

One alternative will be to estimats a system of demand elasticities,
both own-price and cross-price elasticities. Following the Fisher method, a
new set of elasticities will be estimated:

First Step: Estimation of marginal and average propensity to
consume of a given gocd as a function of total family
expenditure.

Second Step: Estimation of income elasticity: marginal propensity to
consume divided by average propensity to consume:
Ei.

Third Step: Estimation of budget share in consumption of each
good: ai.

Fourth Step:  Estimation of money flexibility coefficient: w. Work
with the following value: w = -1.

Fifth Step: Estimation of own-price elasticities of demand: eii

eii =-Ei[ai - (1 - ai * Ei)/w].
Sixth Step: Estimation of cross-price elasticities: eik.

eik = -Ei*ak (1 + Ek/w)

15



Apperndix A

DIRECTORY OF DOMINGO VARIAEBLES
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A1ARZ1
A1ARZ3
A1ARZ4
A1MAZ1
A1MAZ2
A1MZHAB
A1S0R1
A1S0R2
A1HAB1
A1HARB2
Al1vuC1
A1MAN1
A1GUAN1
A1GUARBA
A1TABA1
A1TRBA2
A1TABR3
A1TABD1
R1TAB02
A1TRBO3
R1TABPI
A1TRBP2
A1TASP3
R2AR0Z1
RA2ARZS
A2ARZE
A2HMAZ2
R2HAZ3
A2MZHRB
A2S0OR1
RA2S0R4
A2HAB1
A2HRAB4
A2TAB1
A2TAB2
A2yuC1
A2HAN1
A2MAN2
R2GUR1
R2GURBA
RICAFE1
RICAFE2
R1CAFERE
A1CACAD2
A1CARCHO1
A1CACARE
A1PLATA2
A2PLATAL
A2PLATRE

DOMINGD —— INDICE DE COLUMNARS

Area
Area
Area
Area
Area
Rrea
Area
Area
Area
fArea
Area
Rrea
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
fArea
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Rrea
Area
Area
Area
Area
Area
Area

Descripcion de

de
de
de
de
de
de
de
de
de
de
de
de
de
de
de
de
de
de

finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca
finca

pequena
pequena
pequena
pequena
pegquena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
pequena
Fequena
med/sgra
med/gra
med/gra
med/gra
med/gra
med/gra
med.’gra
med/gra
med/gra
med/gra
med/gra
med/gra
med/gra
med/gra
med/gra
med/gra
med/gra

1a Actividad

cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cult. con
cult. con
cult. con
cult. con
cult. con
cult. con
cult. con
cult. con
cult. con
cultivada
cultivada
cultiveda
cultivada
cultivada
cultivada
cuitivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada
cultivada

con
con
con
con
con
con
con
con
con
con
con
con
con
con

tabaco P. Cubano con tecn.
tabaco P. Cubano con tecn.
tabaco P. Cubano con tecn.
arroz con tecnologia 1

con
con
con
con
con
con
con
con
con
con
con
con
con
con
con
con
con

arroz con tecnologia 1

arroz con tecnologia 3

arroz con tecrnologia 4
maiz con tecnologia 1
maiz con tecnologia 2

maizs/habichuela roja

sorgo con tecnologia 1

sorgo con tecnologia 2
habichuela con tecnol 1
habichuela con tecrol 2
yuca con tecnologia 1
mani con tecnologia 1
guandul con tecnologia 1
guandul/batata
tabaco amarille
tabaco amarilio
tabaco amarillo
tabaco Ch. Diaz
tabaco Ch. Diaz
tabaco Ch. Diaz

con tecn.
con tecn.
con tecn.
con tecn.
con tecn.
con tecn.

1
2
3
1
2

3
1
2
3

arroz con tecnologia S

arroz con tecnologia 6
maiz con tecnologia 2
maiz con tecnologia 3

maizshabichuela roja

sorgo con tecnologia 1
sorgo con tecnologia 4

habichuela con tecrol 1
habichuela con tecnol 4
tabaco con tecnol 1
tabaco con tecnol 2
yuca con tecnol 1
mani con tecnol 1
mani con texnol 2

guandul con
guardul con

cultivads con cafe con tecnologia 1
cultivada cun cafe con tecnologia 2
replantada con cafe
cultivada con cacao con tecrologia 2
cultivada con cacac con tecrologia 1
replantada con cacao
cultivada con platano con tecnologia 2
cultivada con platano con tecnolugia 1
replantada con platanocs

tecnol 1
tecnol 2

q\’



S0 RGGUINEL Area del gobiernc cultivada con guineo con tecnclogia 1

51 RGGUINE2 Area del gobierno cultivada con guineo con tecnologia 2
52 AGGUINRE Area del gobierno replantada con guineos

53 A2GUINE!L Area privada cultivada con guineo con tecnologia 1
54 A2GUINE2 Area privada cultivada con guineo con tecnologia 2
S5 RA2GUINRE Area privada replantada con guinec

56 0QARZ Produccion de arroz en cascara

57 OMRZ Produccion de maiz

58 OSOR Produccion de sorgo

538 OHAB Produccion de habichuela roja

60 QTAB Produccion de tabaco

61 GyucC Produccion de yuca

62 QBAT Produccion de batata

63 QMANM produccion de mani

64 QGUAN Produccion de guandul

65 OCAFE Produccion de cafe (fruto con pulpa)

66 QCACAO Produccion de cacao

67 OQPLARTAND Produccion de platano

68 QGUINEO Praoduccion de guineo

69 ARZE Produccion de arroz pulido

70 RFRE Produccion de afrecho de zrroz

71 GUAM Produccion de guandul en granos

72 CAFEPERG Precduccion de cafe pergamino (despulpado)

73 CRFEVERD Produccion de cafe verde (descascarado)

74 CRFETOST Produccion de cafe tostado
7S CICPROCE Produccion de cacac procesado

76 IMMAIZ Importaciones de maiz

7?7 IMHABR Inportaciones de habichuela roja
78 EXTABA Exportaciones de tabaco

78 EXYUCA Exportaciores de yuca

80 EXBATA Exportacioses de batata

B1 EXCAFE Exportaciones de cafe (verde)

B2 EXCACAO Exportaciones de cacac (procesadoc)

83 EXPLATAN Exportaciones de platanos
64 EXGUINED Exportaciones de guineo

8S DERFRE3 Demanda de afrecho de arroz

B6 DERRZBI1 Bemanda de arroz pulido - Segmento 1
87 DERRZB2 Demanda de arroz pulide - Segmento 2
88 DEARZB3 Demanda de arroz pulide - Segmento 3
B89 DEARZB4 Demanda de arroz pulido - Segmento 4
90 DERRZBS Demanda de arroz pulido - Segmento S
91 DEMALZ1 Demanda de maiz - Segmento 1

92 DEMAIZ2 Demanda de maiz - Segmento 2

93 DEMRIZ3 Demanda de maiz - Segmento 3

94 DEMRIZ4 Demanda de maiz ~ Segmento 4

95 DEMAIZS Demanda de maiz - Segmento S

96 DESORG1 Demanda de sorgo - Segmento 1

9?7 DESORGZ2 Demarnda de sorgo - segmento 2

98 CESORG3 Demanda de sorgo - segmento 3

99 DESORG4 Demanda de sorgo - segmento 4

100 DESGRGS Demanda de sorgo - segmento S

101 DEHRBR1 Demanda de habichuela roja ~ Seymento 1

102 DEHRABR2 Demanda de habichuela roja - Segeento 2
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103 DEHABR3 Demanda de habichuela roja ~ Segmento 3

104 DEHRBR4 Demanda ce habichuela roja ~ Segmento 4

10S DEHABRS Demanda de habichuela roja -~ Segmento 5

106 DETABAL Demanda de tabaco - Segmento 1

107 DETABAZ2 Demanda de tabaco - Segmento 2

108 DEYUCA1 Demanda de yuca - Seamento 1

109 DEYUCA2 Demanda de yuca - Segmento 2

110 DEYUCA3 Demanda de yuca - Segmento 3

111 DEYUCA4 Demanda de yuca - Segmento 4

112 DEYUCAS Demanda de yuca - Segmento 5

113 DEBATAI Demanda de batata - Segmento 1

114 DEBATAZ2 Demanda de batata - Segmento 2

11S DEBATA3 Demanda de batata - Segmento 3

116 DEBATA4 Demanda de batata - Segmento 4

117 DEBATAS Demanda de batata - Segmento S

118 DERCEI1L Demanda de aceite de mani - Segmento 1

119 DERCEIZ2 Demanda de aceite de mani - Segmento 2

120 CERCEI3 Demanda de aceite de mani - Segmento 3

121 DERCEI4 Demanda de aceite de mani - Segmento 4

122 DERCEIS Demanda de aceite de mani - Segmento 5

123 DEGUAN1 Demanda de guandul para consumo - Segmento 1
124 DEGURN2 Demanda de guandul para consumo - Segmento 2
125 DEGURAN3 Demanda de guandul para consumo - Segmentc 3
126 DEGURAN4 Demanda de guandul para consumo -~ Segmento 4
127 DEGURNS Demands dz guandul para consumo ~ Segmento S
128 DEGUAS3 Demanda de semillas de guandul

129 DEMCAFE}L Demanda de cafe tostado - Seqmento 1

130 DEMCAFE2 Demanda de cafe tostado - Segmento 2

131 DEMCRFE3 Demanda de cafe tostado - Seqmento 3

132 DEMCRFE4 Demanda de cafe tostado - Segmento 4

133 DEMCAFES Demanda de cafe tostado - Segmento S

134 DEMCRCA1 Demanda de cacac procesado - Segmento 1

135 DEMCRCRZ2 Demanda de cacaoc procesado - Segmento 2

136 DEMCHCA3 Demanda de cacao procesado ~ Segmento 3

137 DEMCRCA4 Demanda de cacao procesado — Segmento 4

138 DEMCRCAS Demanda de cacao procesado - Segmento 5

139 DEMPLAT1 Demanda de platanos - Segmento 1

140 DEMPLAT2 Demanda de platanos - Segmento 2

141 DEMPLAT3 Demanda de platanos - Segmento 3

142 DEMPLAT4 Demanda de platanos - Segmento 4

143 DEMPLATS Demanda de platanos - Segmento S

144 DEMGUIN1 Demanda de guirneos - Segmento 1

14S DEMGUIN2 Demanda de guineos - Segmento 2

146 DEMGUIN3 Demanda de quineos - Segmento 3

147 DEMGUIN4 Demanda de quineos - Segmento 4

148 DEMGUINS Demanda de quineos - Segmento S

149 COINDUS Costo (valor agregado) de industrialisacion
150 COMAYOR Costo (valor agregado) de servicios mayoristas
151 COCETAL Costo (valor agregado) de servicios detallistas
152 COGOBIE Susbsidios recibidos del (o impuestos pagados al) gobierno
153 CDIRIEG Cantidad demandada por fincas pequenas de agua de riego
154 CO1QUIM Cantidad demandada por fincas pequenas de quimicos
155 CO10TRO Cantidad demandada por fincas pequenas de fza. mec. y animal

N



156
157
158
159
160
161
162
163
164
165
1656
16?7
168
169
170
171
172
173
174
175
176
1772
178
179

CO1TRAB

FINIARRZ
FINIMAIZ
FIN1SORG
FIN1HABI
FIN1TABA
FIN1YUCA
FIN1OTRO
CO2RIEG

€020UIM

C020TRO

CO2TRAB

FIN2RARRZ
FIN2MAIZ
FIN2S0RG
FIN2HABI
FIN2TABA
FIN2YUCAR
FIN20TRO
FINICAFE
FINICACA
FIN2PLAT
FINGGUIN
FIN2GUIN

Cantidad demandada por fincas pequenas de fuerza de trabajo

Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento

en
en
en
en
en
en
en

finca
fFinca
finca
finca
fFinca
fFinca
finca

pequena
pequena
pequena
pequena
pequena
pequena
pequena

para
para
para
para
para
para
para

Cantidad demandada por finca med/gra
Cantidad demandada por finca med/gra
Cantidad demandada por finca med/gra
Cantidad demandada per finca med./gra

Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento
Financiamiento

en
en
en
en
en
en
en

para care

finca
finca
finca
finca
finca
finca
finca

m2d/gra
m2d/gra
med/gra
med/gr=
med/gra
med/gra
med/gra

para cacao
para platano
de fincas de gobierno para guineo
de fincas privadas para guineo

para
para
para
para
para
para
para

arroz

mnaiz

sorogo

babichuela roja
tabaco

yuca

otros cultivos

dJde agua de riego

dJde quimicos

de fza. mec. y animal
de fuerza de trabajo
arroz

maiz

sorgo

babichuela roja
tabaco

yuca

otros cultivos

bl e
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PROARRZ
PROMSIZ
PROSORG
PROHRBI
PROTRBA
PROYUCA
PROBARTA
PROMANI
PROGUAN
PROCAFE
PRDCACAD
PROPLATA
PRDGUINE
TIERRAL
RIEGO!
QUIMICI
0TROS1
TRABRJ1
CARP1ARZ
CAP1MAZ
CAP1S0R
CAP1HAB
CAP1TAB
CRP1YUC
CAP10TR
TIERRA2
RIEGD2
QuIMIC2
0TROS2
TRABRJ2
CRP2ARZ
CRP2MAZ
CAP2S0R
CRP2HAB
CRP2TAB
CRP2YUC
CRP20TR
TIERRCAF
CRPCRFE
PLRANTCAF
TIERRCAC
CRPCACAO
PLANTCAC
TIERPLART
RIEGOPLA
CAPPLATA
PLANTPLA
TIERGUIG
TIERGUI2

DOMINGOD - INDICE DE FILAS

Descripccion de la Restriccion

Produccion
Produccion
Produccion
Produccion
Produccion
Produzcion
Produccion
Produccion
Produccion
Prcduccion
Produccion
Produccion
Produccion

de
de
de
de
de
de
de
de
de
de
de
de
de

arroz en cascara
maiz

sorgs
habichueala roja
tabaco

yuca

batata

mani

guandul

cafe

cacao

platano

guineo

Tierra de fincas pequenas
Riego usado en fincas pequenas
Fertilisantes y otros quiricos usados en Fincas pequenas
Maguinarias, animales y otros Fact. usados en fin. pequenas
Mano de obra usada en fincas pequenas
Capital requerido en fin. peq. pa
Cspitzl requerido en fin. peg. pa
Cagital requerido en fin. peq. para
Cspital requerido en fin. peq. pa
Capital! requerido en fin. pza. pa
Capital r~equerido en Fin. peq. pa
Cspital requerid> en fin. peq. para
Tierra de fincas medianas u grand
Riego usado en fincas medians y grandes
Fertilisantes y otros quimicos usados en fin. med. y grande
Haquinarias, animales y otros fact. usados -n f. med. y grande
y grandes

Mano de obra usada en fincas medians

Capital requerido en fin. med. y
Capital requerido en fin. med.
Capital requerido en fin. med.

Capital requerido en fin. med.
Capital requerido en fin. med.
Capital requerido en fin. med.
Tierra en cafe

Capital requerido para cafe
Nuevas plantacionss de cafe
Tierra en cacao

Capital requerido para cacao
Nuevas plantaciones de cacao
Tierra en platano

Riego usado para platanos
Cspital requrido para platano
Nuevas plantaciones de platano
Tierra en guineo del gobicrno
Tierra en guirneo privada

Yy

Y
Capital requerida en fin. med. y gr.

Y

Y

Y

ra
ra

ra
r3
ra

es

gr.
qr.
gr.

gr.
gr.
qr.

arroz
maiz
sorgo

habichuela roja
tabaco

yuca
otros

para
para
para
para
para
para
para

cultivos

arroz
maiz

sorgo
habichuela roja
tabaco

yuca

otros cultivos
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S0 RIEGGUIG Riego usado en guineo por fincas del gobierno
S1 RIEGGUI2 Riego usado en guined por fincas privadas
52 CAPGUING Capital requerids en fin. gob. para guineo
S3 CAPBUIN2 Capital requerido en fin. priv. para guineo
54 PLANGUIG Nuevas plantaciones de guineo en fin. gob.
SS PLANGUIZ2 Nuevas plantaciones de guineoc en fin. priv.
56 TRAMNARRZ Transformacion en arroz blanco

§7 TRNAFREC Transformacion en afrecho

58 TRNGUA/B Transformacion en guandual baina

59 TRNGUR-5 Transformacion en guandul semilla

60 TRNPERGA Transformacion en cafe pergamino

61 TRNUERDE Transformacion en cafe verde

62 TRNTOSTA Transformacion en cafe tostado

63 TRANCACA Transformacion en cacac procesado

64 INDUSTRI Sector Industria - Valor agregado

65 MAYORIST Sector Mayorista ~ Ualor agregade

66 DETALLIS Sector Oetallista - Valor agregado

67 GOBIERND Sector Gobierno - Subsidios (impuestos)

68 MERARRDZ Marcades .del arroz

69 MERMAIZ Mercadeo del maiz

70 MERSORGO Mercadeo del sorgo

71 MERHABI Mercadeo del habicuela roja

72 MERTFBAC Mercaden del tabaco

73 MERYUCA Mercadeo de la yuca

74 MERBATAT Mercadeo de !a batata

7S MERACEIT Mercaden del aceite

76 MERGUAN Mercaden del guandul

7?7 MERCAFE Mercadeo del cafe

78 HMERCACAD Mercades del cacao

79 MERPLATA Mercadeo del platano

80 MERCGUIN 'lercadeno del guineo

Bl CONVARFRE Convexidad afrecho

B2 CONVRRRZ Convexidad arrox

83 CONUMRIZ Convexida maiz

B84 CONVSORG Convexida sorgo

BS CONVHABI Convexida habichuela

86 CONVUTABA Convexidad tabaco

B? CONVUYUCH Convexidad yuca

B8 CONVBATA Convexidad batata

89 CONVACE] Convexidad aceite de mani

90 CONVGUAB Convexidad guandul baina

91 CONVGURS Convexidad guandul semilla

92 CONVCAFE Convexidad cafe

93 CONVCACAH Convexidad cacao

94 CONUPLAT Convexidad platana

95 CONVGUIN Convexidad guineo

96 AGUARIE] Agua riego disponible para fincas pequenas
97 AGUARIE2 Agua de riego disponible para fin. medianas y grandes
98 IMARZ/MX Importaciones de arroz - maximo

99 IMMAZ/MX limportaciones de maiz - maximo

100 IMHAB/MX Importaciones de habichuela roja - maximo
101 EXTAB/MX Exportaciones de tabaco - maximo

102 EXYUC/MX Exportacicnes de yuca ~ maximo

vﬁﬂ



103
104
105
1C6
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

EXBAT/MX
EXCRF/7MX
T XCAC/MX
CXPLA/MX
EXGUT/MX
CP18RZ/H
CPIMRZ/M
CP1SOR /M
CP1HAB/H
CP1TAB/M
CP1YUC/M
CP10TR/M
CP2ARZ/M
CP2MAZ /M
CP2SOR/M
CP2HRB/M
CP2TAB/H
CP2yUC/H
CP20TR/M
CP1CAF/H
CP1CAC/N
CR1PLA/M
CPGGUI M
CP2GUI/N
PROPTABR
RRZSC/RG

Exportaciones de
Exportaciones de
Exportaciones de
Exportacicnes de
Expo: taciones de

batata - maximo
cafe —~ maximo
cacao -~ maxiao
platano - maximo
guineo - maximo

Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital
Capital

disponibie =
disponible en
disponible
disponible
disponible
disponible
disponible en
disp. en fincas
disp. en fincas
disp. en fincas
disp. en fincas
disp. en fincas
disp. en fincas
disp. en fincas
disponible para
disponible para
disponible para
disponible para
disponible para

fFin.
fin.
fin.
fFin.
fin.
fin.
fin.

pequenas
pegquenas
pegquenas
pequenas
pequenas
pequenas
peguenas
paq. med.
peq. med.
peq. med.
peq. med.
peqg. med.
paq. med.
peq. med.
cafe

cacao
platanos
quineos en fincas del gobierno
quineos en fincas privadas

para
para
para
p3ra
para
para
para
para
para
para
para
para
para
para

arroz

maiz

sorgo
habichuela roja
tabacao

yuca

otros cultivos
arroz

maiz

sorgo
habichuela roja
tabaco

yuca

otros cultives
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Proporcion de variedades de tabaco cultivadas
Proporcion entre arroz con riego y sin riego



Apperdix B

MATRIX OF DOMINGO MODEL

fu

p°°



LP OPTIMM FOUND AT STEP
UBJECTIVE FUNCTION VALLE

1)

VARIABLE
ALARLY
A1ARI3
ALARTA
AtMALI
AIMATR

NINZHAB

ARIB

CAPEPERG
CAFEVERD
CAFETOST

215322, 100

VALUE
169, 813700
658, 137100

+ 000000
21. 424470
+ 000000
436, 306200
+ 000000
133. 003300
480, 538200

+ 000000
199.778000
126.163100
193, 433100

80, 444340

+ 000000

+ 000000
147, 483100
000000

+ 000000
36.412720
+ 000000

+ 000000
1000, 000000
000000

+ 000000
478,278200
000000
. 000000
208. 105100
. 000C00
143.330300
000000
+ 000000
12, 748330
104, 6255
151, 103600
175, 000030
000000

35.464750
372. 473100

92, 039370
58.633130
351, 546400
49,814430
57.87500
7.787500
58, 125000
10, 000000
7,812500
11358, 240000
2177, 762000
1353, 733000
827. 777800
510, 000000
2556, 330000
1020, 000000
550, 000000
437. 088700
931. 182600
64,700180
679, 781400

4000,
7845, 526000
480

i

REDUCED COST
+ 000000
064186
+ 000000
051238
+ 000000
034577
+ 000000
« (00000
075181
+ 000000

+ 000000

. 000000

+ 000000

. 036585

. 020566

« 000000

. 013646

015175

+ 000000

018422

. 003279

007313

+ 000000

. 060826

. 042542

+ 000000

051331
. 023075

. 000000
. 035768

=

Ve



1, 000000
165219, 200000
171258, 500000

92332, 280000
171403, 800000
842, 033000

50300, 630000
91286, 00000
22712. 510000
72000, 000000
400, 000000
3300, 000000
10000, 000000
10300, 000000
3600, 000000

4, 000000
1..000000

+ 000000
.9733%
.B3376
.8832%)

< 344125

. 000000

. 055875

. 000000
3.557658
7.115316
13.672370
22, 230630
» 000000
5. 714286
13, 428570
23, 142860
34, 857140

25



CO2RIEG

FIN2GUIN

ROY
PRDARRT)
PRDMAIT)
PRDSORG)
FROHABI)
PROTABA)
PROYUCA)
PRDBATA)
PRIMANI)

TIERRCAC)
CAPCACAD)
PLANTCAC)
TIERPLAT)
RIEGOPLA)
CAPALATA)
PLANTPLR)
TIERGUIG)
TIERGUI2)
RIEGGUIG)

1175, 000000

SLACK OR SURPLUS

« 0000
1877. 527000
. 000000
+ 000000
- 000000

+ 000000
. 000000

+ 000000
116, 546400
000000

.

« 000000
4, 3700
4, 062500

. 000000

+ 000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
C90000
000000
000000
000000
000000
000000
000000

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

DUAL PRICES
036937

26.201350
. 156343
+ 000000
017433
1.267763
000000

+ (00000
094692
.0346%

200

. 000200
032600
. 032600
. 046700
+ 002000
+ 304686
045680
036430

. 036430
193. 952000
001000
+ 001000
+ 001000
+ 001000
052000

1024000



IMHAB)
EXTAB)
EXYUC)
EXBAT)
EXCAF)
EXCRC)
EXPLA)
EXGUI)
CPIARTL)
CPIMAZ)
CP1SOR)
CPiHAB)
CPITAB)
CPIVC)
CP10TR)
CP2ARZ)
CP2MAL)
CP2SOR)
CP2HAR)
CP21AD) 1
cpavic)
CPre0TR)
CPITAF)
CPILAC)
CPIFLA)
CP26UI)
PROPTABA)
ARISC)

NO, ITSRATIONS=

+ 000000
4741, 502000
+ 000000

« 000000

3. 139339

. 000000

+ 000000

+ 000000

154

118, 426600
8.773145
49, 000000
10, 106010
8. 746304

+ 000000
51, 336000
9.5190%2

. 000000
5. 514000
. 000000
000183
. 006900
. 003920
. 114683
01031
=, 002000
-, 001117
311. 725600
000000

139, 533700
271751

-, 077361

RANGES IN WHICH THE BASIS IS UNCHANGED:

YARIRBLE

AIARZL
RIARIS
* RIARLA
AlNAZL
AIMAL2
ALIMIHAB
A1SOR1
ALSOR2

A1TABAL
AITARAR
AITRBA3
AITAB
ALTARBDR
RITABD3

0BJ COEFFICIENT RANGES

CURRENT
COeEF

ALLOWABRLE
INCRERSE
. 083380
1,256322
. 064186
. 000830
. 051238
016193
034577
INFINITY

+ 140104

ALLOWABLE
DECRERSE

>1



EXPLATAN
EXGUINED
DERFRE
DEAR1BI
DEARIES
DEARIB3
DEARIBA
DEARZBS

:

-

-

SRR

“ e e e % 8 ® s e s e e s e s e .

2,614700
+ 000000
INFINITY

INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
INFINITY
4, 000000

. 000000
23,333330
2, 00000(!
4, 000000

INFIRITY

n
-~
2
~
-
o

191, 841800
. 413006
002757
027219

INFINITY
. 022702
036262
033013
033013

131, 841800

INFINITY

INFINITY

INFIRITY

INFINITY

INFINITY

311,725600

131.841800

193. 533700

2, 937757

531.292700

000000

IEINITY

INFINITY
INFINITY
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Apperdix C

SOLUTION OF DOMINGO
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Filass

DONOTNAWNNO

PROBLEH
c

PRDARRZ
PRDHRAI 2
PROSORG
PRDHABI

PRDTRBA
PROYUCA
PRDEATR
PROHAMI

PRDGURM
PROCAFE
PRDCACRO
PRDPLATA
PRDGUI NE
TIERRA1L

RIEGOD1

QUIHIC1
OTROS1

TRABAJ1

CRP 1RR2
CAP 1HRZ
CAP1SDR
CRP 1HAB
CAPITRB
CAP1IYUC
CRP10TR
TIERRAZ2
RIEGO2

QUIHIC2
0TROS2

TRABRJ2
CAP2RR2Z
CRP2HRZ
CRP2SOR
CRAP2HRB

CAP2TAB
CRP2YUC
CRP20TR
TIERRCAF
CAPCAFE
PLANTCRF
TIERRCARC
CAPCRCRO
PLANTCRC
TIERPLAT
RIEGOPLA
CARPPLATA
PLANTPLA
TIERGUIG
TIERGUI2
RIEGGUIG
RIEGGUI2
CRPGUING
CRPGUI ke
PLANGUIG
PLANGUI2
TRANARRZ
TRNAFREC
TRNGUAR/B
TRNGUA-S
TRNPERGRA

Col umnas:
HAXINI ZE
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w
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275

[=X-R-X-N-N-N-N-N-N-N-)

- [\
L] N
-~ n
[-X-X-N-¥-X-]

460
225

A1ARZ1
0

-3.5

13.62
61.26

7

2 3
A1ARZY  R1ARZ24
0 0

-6.5 -?

1 1

1 1
19.22 24.686
63.52 93.22
3 2.95

90 125

4

AINRZY
o

-2.2

0.6e1
2.66

?7.67

S
R1NAZ2
0

-2.4

15.46
1.7v2

19.59

6
AINZHRB
-2.25
-0.4

14.85
3.94

12

?
A1S0R1
0

-3

28.03
0.64

30.0%5

8.13
12.5?
1.14

23.74

AlHABYL
0

-1

14.04
2.82

20.81

10
A1HAB2
o

-1.2

9.56
2.93

14.6

11

A1YUC1 AINMANYL
0

8.2
1.09

18.02

12
o

~1.1

1?7.79
3.04

"b\
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Filas:

NeBUDNONAWN=O

13.

14

PROBLEH
c

PRDARRZ
PRDHAI 2
PROSORG
PROHABI
PROTRBA
PROVUCAH
PRDBATA
PRDNPNI
PRDGURN
PRDCAFE
PRDCRCRO
PRDPLATH
PRDGUINE
TIERRAL
RIEGO1
QuIiNicl
OTROS1
TRABRJ1
CRP 1RRZ
CAP 1HRZ
CAP1S0R
CAP 1HAB
CAP1ITABD
CAP1YUC
CRP10TR
TIERRAR
RTEGO2
Quinicz
OTROS2
TRABRJ2
CAP2RRZ
CRP2HAZ
CAP2SOR
CAP2HAB
CRP2TRAB
CAP2YUC
CRP20TR
TIERRCAF
CRAPCRFE
PLANTCAF
TIERRCAC
CAPCACRO
PLANTCAC
TIERPLAT
RIEGOPLR
CAPPLATA
PLANTPLRA
TIERGUIG
TIERGUIZ2
RIEGGUIG
RIEGGUI2
CAPGUING
CRPGUI M2
PLANGUIG
PLANGUI2
TRANRRRE
TRNAFREC
TRHGUA/B
TRNGUA-S
TRNPERGR

13 14
ARIGUAN1 R1GURBA
0 0

-8.8

~1.6 -1.1

1 1

2 1?7

1 6

11 56

15
AITABA1

-1.8

7.14
11.5

12

16
R1TABA2

-2.15

9.8
7.14
12

16

1?
R1TRBAJ
0

15.94
12.39
12

57

18
RITRBD1

=1.25

38

19
A1TABD2
0

-1.55

9.7
12.14
9.85

15

20
A1TABD)
0

-2

15.4
12.39
10

52

21
A1TRBP1

7.14
11.25

11

22
A1TABP2
0

-1.9

8.89
12.14
11.5

49

23 24
AITABP3 RA2AR0Z]
0 0
-6.5
-2.4
1
1
17.5
12.39
13
61
1
1
19.22
63
3
100

25
R2ARZS
0

-7

24.86

2.95
135

26
A2ARZE
0

-8

30.196

2.95
193
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Filas:

VONAOANAWNMKO

PROBLEM
C

PRDARRZ
PRDHAI 2
PRDSOR(:
PROHAB]
PROTR% 3
PROYUCH
PROBATA
PROMANI
PROGUAN
PROCAFE
PROCRCRO
PROPLATA
PROGUINE
TIERRA1
RIEGO1
QUINIC)
OTROS1
TRABAJ1
CAP1ARZ
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93
94
95
96
9?
98
99
100
101
102
103
104
105
106
10?7
109

110
111
112
113
114
115

117
118
119
120
121

S5 56

PROBLEN R2GUINRE QRRZ

TRHVERDE
TRRTOSTA
TRANCACA
INDUSTRI
HAYORIST
DETALLLS
GOBIERND
HERARROZ
HERMAI 2

HERSORGO
HERHRABI

HERTABRC
HERYUCR

HERBATAT
HERRCEIT
HMERGUAN

HERCRFE

HERCACAOD
HMERPLARTH
HERCGUIN
CONVAFRE
CONVARRZ
CONVHRIZ
CONVSORG
CORVHABIL
CONVTRBRA
CONVYUCA
CONVBRTH
CONVACEI
CONVGURB
COXVGURS
CONVCAFE
CONVCACRA
CONVPLAT
CONVGUIN
AGURRIE1
AGUARIE2
IHARZ/KA
IHHRZ/7HX
THHRB/HX
EXTRB/HK
EXYUC/HX
EXBRT/7HX
EXCAF/7HX
EXCRC/HX
EXPLA/MX
EXGUI/7HX
CP1RRZ/H
CPInAZ/H
CP1SOR/MH
CP1HAB/H
CP1TRB/H
CP1vYUC/H
CP10TR/H
CP2RAR2/H
CP2HAZ/H
CP2SOR/H
CP2HRAB/H
CP2TRB/H
cp2yuc/y
CP20TR/H

S.66

-13.67

S?
QnAz2

0.83
-2.85

sSe S9
QSOR OHAB
20
19

-1
-0.9

60
QarRB

44

-1

61
avuc

6.77
10

62
QBRT

63
QHAN

S0
20

0.4

L] 65 66 6? 60
QGURN QOCAFE QCACRO QPLATANO QGUINED

-1



4¥

69 0 71 72 73 74 75 76 v e 79 80 81 82
Filas:  PROBLEM AR28 RFRE GUAN CRFEPERG CAFEVERD CAFETOST CRCPROCE  IMHAIZ  IMHABR  EXTABA  EXYUCR  EXBATR  EXCAFE EXCACRO
61 TRNVERDE -0.93 1
62 TRHTOSTA (hmarl -1 1 1
63 TRANCACA 1
64 INDUSTRI aq ) 45 8
65 HAYORIST 1.2 2.30 170
66 DETALLIS 4.1
GOBIERND -20.7
68 MERARRDZ -1
69 HERMAIZ , -1
70 MERSORGO
71 HERHRABI -1
72 HERTABRC 1
73 HERVUCR 1
74 HERBRTAT 1
75 HERACELT
76 HERGUAN -0.86
? MERCAFE -1
78 HERCACRO -1 1
79 HERPLATA
BO HERCGUIN
B1 CONVAFRE
2 CONVARRZ
83 CONVHRIZ
84 CONVSORG
85 CONVHABI
86 CONVTRBR
87 CONUYUCR .
89 CONVBATA
89 CONVACEI
90 CONVGURB
91 CONVGURS
2 CONVCAFE
93 CONVCACA
94 COMVPLAT
95 CONVGUIN
96 AGUARIE1
97 AGUARIE2
98 IMARZ/HX 1
99 IHMAZ/MX 1
100 IHHAB/HX 1
101 EXTRB/HX J 1
102 EXYUC/HX 1
103 EXBAT/HK 1
104 EXCRF/HX 1
105 EXCAC/HX 1
106 EXPLR/HA
107 EXGUI/HX
108 CP1ARZ/H
109 CP1HRZ./M
110 CP150%/H
111 CP1HAB/H
112 CPITR3/H
113 cP1vUC/H
114 CP10TR/H
115 CP2AR2/H
116 CP2HAZ/M
117 CP2SOR/H
118 CP2HAB/M
119 CP2TRB/H
120 cP2vucsH
121 £P20TR/H

-3
-4

w4



3 84 8k 86 87 a8 89 90 31 32 33 34 95 96
Filas:  PROBLEM EXPLATAN EXGUINEO OERFRE DJEARZB1 DEAR282 DEARZBI DEAR284 DEARZBS DEMAI21 OEMAI22 DEMAIZ3 DEMAI24 DEMAI2S ODESORG1
a~ 61 TRNVERDE
62 TRNTDSTA
J- 63 TRANCACA
&4 IKDUSTRI
€5 MAYORIST
66 DETALLIS
! 7 GOBIERNO
68 MERARROZ 7500 7750 8000 8250 8500
69 HERHRIZ 4850 5350 5850 £350 §850
70 MERSORGO 630
71 MERHABI
72 HERTABAC
73 MERYUCA
74 MERBATAT
75 HERACEIT
76 MERGUAN
77 MERCAFE
78 HERCACRO
79 HERPLATA 1
B0 HERCGUIN 1
81 CONVAFRE 1
82 CONVARRZ 1 1 1 1 1
83 CONUNAIZ 1 1 1 1 1
84 CONVSORG 1
85 COMVHASI
86 COMUTABA
? CONUYUCA
88 CONVBATA -
99 COMVACEIL
90 COMVGURB
91 CONVGURS
92 CONVCAFE
93 COMVCACA
94 CONVPLAT
95 COMUGUIK
96 AGUARIEY
97 ACUARIE2
98 IHARZ/HX
99 IMMAZ/HA
100 IHHAB/MX
101 EXTRB/MX
102 EXYUC/M%
103 EXBAT/MX
104 EXCAF/MX
105 EXCARC/MR
106 EXPLA/HX 1
107 EXGUI/HX 1
108 CP1RRZ/H
109 CPINAZ/H
110 CP1SOR/H
111 CPIHRAB/H
112 CP1TRB/H
113 CPIYUC/H
1114 CP1OTR/H
115 CP2AR2/H
116 CP2MAZ/H
117 CP2SOR/M
118 CP2HAB/H
119 CP2TAB/H
120 cP2vUC/h
121 CP2OTR/H



97 98 99 100 101 102 103 104 105 106 107 108 109 110
Filas: PROBLEN  DESORG2 DESORGI DESORY DESORGS DEHABR1 DEHABR2 DEHABRI DEHABR4 DEHABRS DETABA1 DETABA2 DEYUCA1 DEYUCR2  DEYUCR3
61 TRNVERDZ
62 TRNTOSTA
63 TRANCACA
64 INDUSTRI
65 MAYORIST
66 DETARLLIS
* GOBIERNO
68 HERARROZ
69 HERHRIZ
70 HERSCRGO 830 1030 1230 1130
71 HERHRABI ?50 800 850 900 950
72 HERTABARC 290 190
73 HERYUCA 1?50 2000 2250
74 HERBATAT
75 HERACEIT
76 HERGURN
77 MERCAFE
768 MERCRCRAQ
79 HERPLATA
80 MERCGUIM
81 CONVAFRE
82 CONVARRZ
83 CONMVHALZ
84 CONVSORG 1 1 1 1
85 COMVHRBI 1 1 1 1 1
86 CONVTABRA Rk 1 1
87 CONVYUCA 1 1. 1
88 CONVBATR
89 CONVACEIL
90 CONVGUARB
91 CONVGUAS
32 CONVCAFE
93 CONVCACR
94 CONVPLAT
95 CONVGUIN
96 AGUARRIE1
v AGURARIEZ2
98 IHARZ/MX
99 IHHAZ2/MX
100 IMHAD/HX
101 EXTRB/HA
102 EXYUC/MX
103 EXBAT/HA
104 EXCAF/HX
105 EXCAC/HX
106 EXPLA/HX
107 EXGUI/HX
109 CP1ARZ/N
109 CP1HR2/M
110 CP1SOR/H
111 CPIHRB/H
112 CP1TRB/H
113 cPivuCc/H
114 CP1OTR/H
115 CF “AR2/H
116 C _4A2M
117 CP2SOR/H
110 CP2HA8/H
119 CP2TRB/H
120 cpPzyuc/n
121 CP2OTR/H



Filas:

a2

86
ev
a8
89
90
91
f
93
94
95
95
v

96
99
100
101
102
103
104
105
106
10?7
108
109
110
111
112
113
114
115
116
11?7
118
119
120
i21

PROBLEN

TRNVERDE
TRNTOSTA
TRANCACR
INDUSTRI
HAYORI ST
DETALLIS
GOBIERNO
HERRARROZ
HERMAI 2

HERSORGO
HERHABI

MERTABAC
HERYUCR

HERBATAT
HERACELT
HERGURN

HERCAFE

HERCACAD
HERPLATA
HERCGUIN
CONVAFRE
CONVARRZ
CONVHAL 2
CUNVSORG
CONVHABI
CONVTRBA
CONVYLCA
CONVBATA
CONVACET
CONVGURB
CONVGURS
CONVCAFE
CONVCRCA
CONVPLRT
CONVGUIN
AGUARIEY
RGUARIE2
IHARZ/KHX
THHR2/7HY
THHRAB/HH
EXTRB/HX
EXYUC/HX
EXBAT /KX
EXCRF /KX
EXCRC/MX
EXPLA/HX
EXGUI/ZHX
CP1ARZ/H
CP1KR2/H
CP1SOR/H
CP1HAB/H
CPITRB/H
crPivuc/H
CP10TR/H
CP2RRZ2/H
CP2HRZ/H
CP2SOR/H
cP2HAB/H
CP2TAB/H
CP2YUC/H
CP20OTR/H

111

112

113

DEYUCAR4 OEYUCAS OEBATAL

2500

2750

650

114

115

116

117

118

OEPATA2 DEBATA) DEBATAY DEBATAS ODEACEIL

700

7S0

600

8s0

220

113 120 121 122 123 124
DERCEI2 DEACEIJ DEACEI4 DEACEIS DEGUAN1 DEGUANZ

2?0 R0 3?0 <20
1?s 225



\n

Filas:

1086
107
108
109
110
111
112
113
114
115
116
11?7
118
119
120
121

PROBLEK

TRNVERDE
TRNTOSTR
TRANCACA
INDUSTRI
HAYORIST
DETALLIS
GOBIERNO
HERRRROZ
HERHAIZ

HERSORGO
HERHABI

HERTABAZ
HERYUCR

HERBATAT
HERACEIT
HERGUAN

HERCAFE

HERCACAOD
HERPLATA
HERCGUIN
CONVAFRE
CONVARRZ
CONVHAIZ
CONVSORG
TONVHABY
CUNVTABA
CONvYUCR
CONVBATA
CONVACEL
CONHVG!!AB
CCNVGURS
CONUCARFE
CONMUCACA
CONUPLAT
CONVGUIN
AGUARIE1
RGUARIE2
IHARZ/HX
THHAZ /MK
IHHAB/HX
EXTA2/HK
EXYUC/HX
EXBAT7HX
EXCRF/HX
EXCAC/HX
EXPLA/YY
EXGUI/HX
CP1ARZ2/H
CPirn2/H
CP1SOR/M
CP 1HAB/H
CPiTAB/H
CPiYUC/H
CP10OTR/H
CP2ARZ/H
CP2nAZ/H
CP2SOR/H
CP2HRB/H
CP2TAB/H
CP2YUC/H
CP20TR/H

125 126 127 128 129 130 131 132 133 134 135 136 137 138
DEGUAND DEGUANY DEGURHS DEGUAS3 DEMCRFEL DEMCAFE2 DEMCAFE3 DEMCAFE4 DEMCRFES DENCACR1 DEMCACR2 DEMCRCR3 DEMCRCA4 DEHCRACAS

27S 325 3?s
244 244 244 244 244
130 130 190 150 130

A



Filas:

121

139

140

141

142

143 144 145 146 147 148 119 150 i51 152

PROBLEH DEHPLAT1 DEHPLAT2 DEHPLAT3 DEMPLAT4 DEMPLATS DEHGUIN1 DENGUIN2 DEHGUIN3 DEHGUIN4 DEHGUINS COINDUS COMRYOR CODETRL CDGOBIE

TRNVERDE
TRNTOSTA
TRANCACA
INDUSTRI
HAYORIST
DETALLIS
GOBIERMO
HERRRROZ
HERMAI Z

HERSORGO
HERHABI

HERTRABARC
HERYUCR

HERBATRT
HERACEIT
HERGUAN

HERCRAFE

HERCACRO
HERPLATA
HERCGUIN
CONVAFRE
COMNVARRZ
CONVHALZ
CONVSORG
CONVHABL
CONVTRBR
CONVYUCA
coNnvBAaTH
CONVACEL
CONVGURD
CORVGURS
CONVCAFE
CONVCRCR
CONVPLRT
CONVGUIN
AGURRIE1
RGUARIE2
THARZ/HX
IHHAZ/HK
IHHRB/HX
EXTRB/HX
EXYUC/HX
EXBAT/MX
EXCRF/H¥X
EXCRC/HX
EXPLA/HK
EXGUI /78X
CP1AR2/H
cPinA2/n
CP1SOR/H
CP1HRB/H
CPITRB/H
cPivuc/n
CP1OTR/H
CP2AR2/H
CP2HAZ/H
CP2SOR/H
CP2HAB/H
cP2raB/M
CP2YUC/H
CP20TR/H

965

965

965

965

-1
-1

965
2000 2000 2000 2000 2000



&

Filas:
61

C 62

64

7

108
109
119
111
112
113
114
115
116
117
118
119
120
121

152

PROBLEM CODIRIEG
TRNVEROE
TRNTOSTR
TRANCACA
INDUSTRI
HAYORIST
DETALLIS
GOBIERNO
HERARROZ
HERHAIZ
HERSORST
MERHABI
HBERTRBAC
HBERYUCA
HERBATAT
HERACEIT
HERGUAN
HERCAFE
HERCRCAO
HERPLATR
HERCGUIN
CONVAFRE
CONVARRE
CONvVHALZ
CONVSORG
CONVHABI
CONVTABR
CONVYUCR
CONVBATR
CONVACEI
CORVGURB
CONVGURS
CONVCAFE
CONVCACA
CONVPLAT
CONVGUIN
AGUARIE1
AGUARIE2
IHARZ/ MK
THMAZ/HK
IHHAB/HX
EXTAB/HA
EX'YUC/HR
EXBAT/HX
EXCAF /1%
EXCAC/HR
EXPLR/HR
EXGUI/HX
CP1AR2/H
CP1HAZ/H
CP1SOR/H
CP1HAB/H
CP1TRB/H
CP1vUC/H
CP10TR/H
CP2RR2 /1t
CP2HR2/H
CP2SOR/H
CP2HAB/H
CP2TRB/M
CP2YUC/H
CP20OTR/H

154 155 156 157 158 159 160 161 162 163 164
COloUIN COI10TRO CO1TRAB FIN1ARRZ FINIMAIZ FIN1SORG FINIHABI FIN1TABA FINIYUCA FINIOTRO CO2RIEG CO20|

165 166
UIR CO20TRO



121

167 168 169 170 171 172 173 179 175 176 17?7 178 179
PROBLEH CO2TRAB FIN2RRRZ FIN2MAIZ FIN2SORG FIN2HABI FIN2TRBA FIN2YUCA FIN20TRO FINICAFE FINICACA FIN2PLAT FINGGUIN FIN2GUIM
TRNVERDE
TRNTOSTA
TRARCACA
INDUSTRI
MAYORIST
DETALLIS
GOBIERNO
HERARROZ
MERHAIZ
HERSORGO
HERHABI
HERTABAC
HERYUCRA
HERBATAT
HERACELT
HERGUAR
HERCAFE
NERCACAO
HERPLATA
HERCGUIN
CONVAFRE
CONVARRZ
CONVHMALZ
CONVSORG
CONVHABI
CONYfRBA
LONVYUCA
COHVBATA
COHVACEL
CONVGURB
CONVGURS
CONVCAFE
CONVCACRA
CONVPLAT
CONHVGUIN
AGUARIE1
AGUARIE2
INARZ/ ¥t
IHHRZ/HR
IHHAB/HX
EXTRB/HY
EXYUC/HK
EXBAT7HX
EXCAF /HX
EXCAC/HY
EXPLA/NHK
EXGUI/HRX
CP1AR2/M
CP1HA2/H
CP1SOR/H
CP1HRB/M
CPATRB/H
CP1YUC/H
CP10TR/H
CP2RR2/H 1
CP2HA2/H 1
CP2SOR/H -1
CP2HAB/H 1
CP2TRB/H 1
CP2YUC/H 1
CPR2OTR/H 1



N

‘g.

Filas: PROBLEN
122 CPICAF/M
123 cP1CAC/M
124 cPIPLAM
125 CPGGUI/H
126 CP2GUI/H
127 PROPTABA
128 AR2SC/RG

Colunnas:
HAXIMIZE

amrErrerere

RS
25600
40270
12500

1100
1100
4]
1]

3

-0.1

q

S

6

1 2 7 9 10 11
A1ARZ1  ARIARZI A1ARZY  AINAZ1  AIHA22 ARINZHAB RI1SOR1  A1SOR2 RAI1KAB1  AIMABZ  A1VUC1 AINAN1

12

<D



Filass
122
123
124
125
126
12?
128

13 1
PROBLENM RIGUANL RIGUABA
CP1CAF /M
CP1CRC/H
CPIPLR/N
CPGGUI /M
CP2GUI M
PROPTABR
AR2SC/RG

4

15
ALTABA1L

16 1? 18
RITABA2 RI1TRBAI A1TRBO1

19
A1TABO2

-3

20
A1TRBDJ

-3

RITABP1

-3

22
R1TABP2

-3

23

24

AITABPY ARQRROZ21

-3

-0.1

25
A2RR2S

-0.1

26
R2RRZ6

-0.1

-



2 G¥

Filas:
122
123
124
125
126
127
128

PROBLEN

CP1CAF M
CP1CRC/H
CP1PLA/M
CPSGUI /M
CP2GULI /N
PROPTABR
AR2SC/RG

2?7
R2HAZ2

29
R2NRZY

29
AZNZHAB

30
A2S0R1

a
R2S0R4

R
R2HAB1

N
A2HAB4

34
AR2TABL

s
R2TABZ

36
A2YUCt

ar
R2HAN1L

38
A2HAN2

33
R2GUR1L

10
R2GURBA



w 57

Filas:
122
123
124
125
126
127
128

PROBLER
CP1CAF/H
cPicAC/
CP1PLR/H
CPGGUL /H
CP2GUI/H
PROPTABA
AR2SC/RG

11
AICAFEL

12 13 14 45 16 4 418 49 50 S1 52 S$3 54
R1CAFE2 AICRFERE A1CACAD2 AICACAQ1 RICACARE RIPLATAZ A2PLATA1 A2PLATRE AGGUINE1 RGGUINE2 AGGUINRE R2GUINE] AZGUINE2

-\



Q
~

Filass
122
123
124
125
126
127
128

PROBLEN

CP1CRF /M
CP1CRC/H
CP1PLA/M
CPGGUI/H
CP2GUL /M
PROPTRBA
RR2SC/RG

55
A2GUINRE

56
QRR2

57
OHAZ

S8
QSOR

$39
QHAB

60
QTAB

61
aruc

62
OBAT

63
QNAN

64
QGURH

65
OCAFE

66 67 68
QCRCAC OPLATANDO QGUINEO



¢y

Filas:
122
123
124
125
126
12?7
128

PROBLENH
CP1CRF/H
CP1CAC/M
CP1PLA/A
CPGGUI /N
cP2GUI /N
PROPTRBR
RRZSC/RG

69
ARZB

70
RFRE

71 e 73 74 75
GURN CRFEPERG CRFEVERD CRFETOST CRCPROCE

76
IMHRIZ

k44
IMHRBR

L]
EXTRBR

EXYUCA

80
EXBATA

[:33 a2
EXCAFE EXCRCRO



L

<3

Filas:
122
123
124
125
126
127
128

a3 a4
PROBLEM EXPLATAN EXGUINEO
CPI1CAF/H
CPiCAC/H
CPIPLA/M
CPGGUI /M
CP26UL /1
PROPTABR
ARZSC/RG

85 86
DEZAFRE DEARZB1

87 88 " 89 90 91 92 93 94 95 9%
DERR2B2 DEARZE) DEARZB4 DEARZBS DEMAI21 OEMAI22 OEMAIZ) DEMAI24 DENAIZS ODESORG)



3

Filas:
122
123
124
125
126
127
128

PROBLEN

CP1CAF/H
cPicAC/H
CPIPLA/MN
CPGGUI/H
CP2GUI/M
PROPTRBR
ARZSC/RG

97?7 99
DESORG2 DESORGY

9 100 101
DESORY DESORGS DEHABR1

102 103 104 105 106 107 108 109
DEHABR2 DEHABRI DEHABR4 OEHABRS DETABA1 DETABR2 DEYUCR1 DEYUCR2

110
BEYUCRY



LY

Filas:
122
123
124
125
126
127
128

PROBLEN
CPICAF/H
CPICAC/H
CPIPLA/H
CPGGUI /M
CP2GUI/M
PROPTABA
ARZSC/RG

i1 112 113
OEYUCR4 DEYUCAS DEBRTR}

114 115 116 117 119
DEBATA2 DEBATA) OEBATA4Y DEBATRS DERCEI}

119 120 121 122 123
OERCEI2 DERCEI3 OEACEI4 DERCEIS DEGUAN1

124
DEGURN2



LS

Filas:
122
123
124
125

127
128

PROBLEM
CPICAF/N
CPICAC/H
CP1PLA/N
CPGGUI/M
CP2GUL /M

.PROPTABA

RR2SC/RG

125 126 127 120 129 130 131 132 133 134 135 136 137 138
DEGUAN3I DEGURNY DEGUANS DEGURS3I DEMCAFE3 DENMCRFE2 DEMCAFEJ DEMCAFE4 DEMCAFES DEMCACR3 DEMCRCA2 DEMCACAI DEMCACA4Y DEHCACAS



Fr (L

Filas:
122
123
124
125
126
127
128

139 140 141 142 143 144 145 145 147 148 149 159 151 152

PROBLEH DEMPLAT1 DEMPLAT2 DEMPLAT3 DEMPLAT4 DEMPLAT
CPICAF/H
CPICAC/H
CPIPLRM
CPGGUI M
cP26Ul M
PROPTRBA
RRZSC/RG

S DEMGUIN1 DEMGUIN2 DEMGUIN3 DEHGUIN4 DEMGUINS COINDUS COMAYOR CODETAL COGOBIE



<9 (7

Filass
122
123
124
125

127
120

153
PROBLEM COIRIEG
CP1CAF/H
CP1CRC/H
CPIPLR/H
CPGGUI/H
CP2GUI/H
PROPTABA
RRZSC/RG

154 155 156 15?7 158 153 160 161 162 163 164 165 166
CO10UIN CO10TRC CO1ATRAB FIN1ARRZ FINIMAI2 FINISORG FIMIHABI FINITABA FINIYUCA FINIOTRO CO2RIEG CO20UIH CO20TRO

8



(bl

Filas:
122
123
124
125
126
127
128

167 168 169 170
PROBLEH CO2TRAB FIN2ARRZ FIH2HAIZ FIN2SORG FIN
CP1CAF /M
CPICARC/H
CP1PLAM
CPGGUI /M
CP2GUI M
PROPTABA
ARZSC/RG

171 172 173 174 1?5 176 177 178 179
2HABI FIN2TABA FIM2YUCA FIN2OTRO FINICAFE FINICACA FIN2PLAT FINGGUIN FIN2GUIN
1

1

!



