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FOREWORD

The Korean Agricultural Sector Model (KASM3) is 3 systemof <
simulation models designed'fdr"usé fh'the ahhi&éishgf"theHaéf}cultd}QT‘
sector and subsectors of the Republic of Korea. The primary objective
of this system of models is to Sérve as an aid to national-level, pub-
lic decision makers in the formulation and analysis of agricultura]
and rural development policies, programs and projects. rHowever, KASH3
can also be useful to reéearchers and others interested‘in_Koreah  agri-
cultural sector analysis. | ; | :

Nhile the models have beénvdeve]oped specificaily fﬁf Korea, thé‘
basic structures are general enohgh to have wider applicability, singiy
~or in combination, in other countries as well. For this reason, and to
emphasize the modularity of KASM3 and enhance the utility of its techni-
cal documenfation to assist in implementing one or more component modals
in Korea or elsewhere, KASM3 is documented as a series of KASS Special
Reports as follows:

Special Report 13: Korean Agricultural Sector Model, Version
KASM3: System Technical Documentation

Special Report 14: Population and Migration Mode] of KASM3: Tech-
: nical Documentation

Special Report 15: Crop Technology Change Model of KASM3: Techni-
cal Documentation -

Special Report 16: Farm Resource Allocation and Production Model
, of KASM3: Technical Documentation

Special Report 17: Demand-Price-Trade Model of KASM3: Technical
Documentation

Special Report 18: National Economy Model *f KASM3: Technical
Documentation , : ,

vii
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CHAPTER 1
 INTRODUCTION AND SUMMARY

As a whole, the Korean agricultural sector %ystem of models (KASM)
is designed to address a wide range of pol1cy problems facing public -
agricultural decision makers in Korea. - Each model of the system repre-
sents a major component of integrated agricultural sector analysis --
population, crop technology change, farm resource allocation, demand
“and national economy. This report documents the demand-price-foreign
trade model (DEMAND) of the KASM system.

Mathematical Model

Chapter 2 documents in detai] the mathematical model of DEMAND -
its rationale, its Tinkages with other KASM models and its insernal struc-
ture. |

;‘ A key conponent of agricultural sector analysis in the context of a
controlled market économy such as Korea's is projections 6f agricultural
commodity prices and demands. Farm prices are important determ1nanfs of
farm-level investment and product1on dec151ons and farm and consumer
prices are measures of rural and urban welfare. Finally, per capita
consumption ‘measures nutritional well- -being, and total consumption levels
when compared with domes tic production, indicate Tikely import require-

ments and export potentials. DEMAND is des1gned to make these demand-
| price-trade projections within the Korean policy context for each of

the agricultural commodity groups: censidered in KASM.



Within the KASM system, DEMAND is closely linked with the produc-
tion models, from which DEMAND receives domestic supply and farm income
and for which DEMAND determines producer prices. Also, DEMAND uses non-
farm income and the nonfood price index from the national economy model
(NECON) and comp.tes food and nonfood consumption, agricultural trade
and food prices for use in NECON. Finally, farm and nonfarm population
levels are determined in the population and migration model.

In addition to these inputs to DEMAND from other KASM models, also
needed are projections of world food prices and a set of policy inputs.
Food price and consumption policies in Korea have multiple and sometimes
conflicting operational objectives. These include: 1) increasing farm
jncume., 2) increasing domestic production, 3) reducing food imports and,
hence, foreign exchange requirements, and 4) reducing inflationary
pressures.

Since DEMAND is intended for use in policy analysis, several rele-
vant price and quantity control policy instruments are built into DEMAND.

For each commodity:

1. the consumption level over time may be specified to observe the
consequent impacts on imports/exports and prices;

2. imports/exports over time may be specified to investigate the
implications for prices and consumption;

3. the consumer price or bounds on consumer price movements over
‘ time may be specified to observe the resulting nonfarm consumption

and imports/exports;

4. oroducer price projections may be specified to investigate: the
effects on farm consumption and, when linked to a producticn model,

- production; and

5. carryover stock levels may be regulated to reflect the building of
government reserves and to investigate the impacts on consumption,
_prices and imports/exports.



DEMAND is composed of three components: farm demand, price and
nonfarm demand, and outputs of trade’accounting and DEMAND performance
measures : |

The farm demand component projects per éapita farm consumption of
each of the food commodities of KASM based on lagged producer prices and
income using linearized Cobb-Douglas consumption functions. Each commo.-
dity's demand equation is solved independent]y,‘ahd aggregate honfbdd |
consumption is computed as a residual. Lagged produéer prices are used
in the consumption functions instead of concurrent consumer prices, in
accordance with the implicit assumption that farm food consumption is
basically subsistence.

The price and nonfarm demand component of DEMAND solves, in each
time period, a simul taneous linear system of equations for 1) per capita
nonfamm consumption of each of the food commodities of KASM, 2) per
capita nonfarm consumption expenditures for the aggregate nonfood commo-
dity, and 3) consumer prices for each food commodity. For each commodi ty,
either the consumer price is specified exogenously and DEMAND solves for
consumption, or consumption is predetermined by domestic supply and policy-
specified imports/exports and DEMAND solves for the market-clearing con-
Sumer price. Bounds on the resulting consumer price may also be specified,
ir which case the solution algorithm iterates until al) Such'bounds are
satisfied. The §o]ution obtained is also consistent with a total consump-
tion expenditure constraint. This component also computes producer
prices, either as specified by policy or related to COnsuméf'priceS'W1th

cons tant marketing margins .



Both farm and nonfarm demand depend on price and income elasticity
Vq]ues as weil as on price .and income. In order to maintain a reason-
able and mutually consistent set of direct-price and cross-pr%ce elas-
ticities over time, DEMAND computes cross-price elasticities of each time
period as functions of relative consumption Jevels and the direct-price
alasticities. Appendix D discusses the theoretical and mathematical
derivation of this computation.

Income elasticities also vary over time in the model in order to
keep consumption 1) within reasonable limits as income increases in the
Jong run and 2) consistent with reasonable expectations of long-run
nutrition levels. Consumption targets are specified for each commodity,
and, as actual consumption of that commodity approaches the target, the
income elasticity goes to zero.

Finally, based on consumptions and prices determined in the other
DEMAND components, foreign trade accounts and a number of other variables
are computed which can be used as measures of how the DEMAND system
responds to alternative policy assumptions. These include nutrition
levels, self-sufficiency, price indices and consumption expenditure

accounts.

Data Base and Computer Program

The data for the demand-price-trade model, as for any model, are
classified into four categories: 1) initial conditions; 2) system para-
meters, i.e., constants which determine the strength of relationships

among variables; 3) policy parameters; and 4) input variables. DEMAND's
requirements and sources for these types of data are discussed in Appendix E.

A listing of the current data file appears in Appendix B.



Tﬁé.computek‘program of DEMAND is a

156'1{stéaffb“AppendixyB:;nd

a sample output in Appendix . rva}féblé deffﬁitioh§ éppear:in Appeddix A.
Chapter 5 describes the structure of’the éomputer Program, its require-
ments in terms of machine core storage énd executibn time, anu héﬁ to
implement it. Also included is}a sampfe worksheetvto sfmplify the spéci-
fication df policy inputs to DEMAND.

Model Testing and Areas fok
Further Research

Three types of tests have been conducted on DEMAND: ‘internal con-
sistency checks, time-series tracking tests and sensitivity analyses,
Results of these tests are presented in Chapter 3, and their implica-
tions for further research and mode] development are discussed in Chapter
4.

The internal consistency checks revealed problems primarily in two
areas. First, the Tinearization of the basic Cobb-Douglas demand-price
model tends to be unstable when inverted to solve for price as a function
of supply, particularly for price-inelastic commodities. It is not un-
common for market-clearing prices determined in this way to range from
- unreasonably large to even negative values. Therefore, it is advisable
to use DEMAND only with bounded or exogenously specified consumer prices,
An important area for further research and model development, then,
would be to consider alternatives to the linearized Cobb-Douglas consump-
tion functions. The problem is attributed to this functional form
because 1) the Tinearization can be very inaccurate for relatively
Jarge changes, 2) it may be invalid to use the inverse of demand e]as-

ticities as price flexibilities, and 3) elasticities do not allow for



asymmetric consumption responses depending on the direction, mqgnitude
and duration of price or income changes. |

The second internal consistercy problem in UEMAND is that thg all-
commoditiés consumer price index CPI does not remain 1.0 ovef timé. A1l
prices computéd in DEMAND are real prices, with CPI as the implicit de-
flator. The éggregate jndex of all real prices, then, should be_].O.
essentially because it is deflated by jtself. However, in DEMAND's stan-
dard run CPI drifts upwards from 1.0 to a Value of 1.129 by 1985. It is
suggested that an additional constraint equation be added to the simultan-
eous equations system which would determine the nonfood price index such
that the aggregate CPI has unit value.

Time-series tracking tests compare DEMAND's projections of per capita
consumption of each commodity and of aggregations of grains, meats and
fruits/vegetables with the historical values of those variables for the
period 1971-1975. Normalized sums of squared errors are used as mea-
sures of goodness of fit. For most commodities, particularly the major
ones and the three aggregations, DEMAND tracks consumptioh reasonably
well. In‘geheral, trends are capturea nuch better than oscillations
about the trends. Overall, the total of the 19 commodity-specific good-
ness-of-fit measures 1is 3.8763, with individual ones ranging from a

_"- of .0143:for rice to a hlgh of 1.1174 for industrial crops. For

- reference purposes in evaluating this fit, zero would be a perfect fit,

while 87.3313 would be the result if the model projected only. zeroes

for. these series.



Finé]ly. sehsitivity ana]yse#{can be very useful in identifyfngf
those data‘requirements of the model which should receive'relatiVeiy
4 higher priority in allocating séarce resources for data col]eétion
and analysis. They can also indicate the poiicy instruments which ake
likely to be relatively more effective in influencing the system's be-
havior.

On the whole, elasticities do not appear too sensitive except for
the commodities most directly affected. Therefore, it would not seem
to be worthwhile to siend much more effort re-estimating demand elas-
ticities, particularly if alternative consumption models are to pe
considered. The nonfsrm average propensity to consume is by far the
most sensitive mode] parameter of those tested. It may be desirable,
therefore, to consider projecting this as a time-vanying'parameter
rather than keeping it as a constant. Finally, the aggregate response
to changes in the price bounds is relatively small, the sensitivity of
these parameters primarily being confired to the commodities affected

most directly.



CHAPTER 2
TECHNICAL DESCRIPTION

This chapter, divided in two sections, is a detailed technical
description of the demand-price-foreign trade model (DEMAND) of the
Korean Agricultural Sector system of Models (KASM). The first section,
system definition, describes DEMAND from an exterga] point of view.

That is, we will look at the rationale for DEMAND (why it exists), its
Tinkages with other models of KASM, and its inputs and outputs. In the
second section, model description, we will go into the internal structure
of DEMAND in some detail, including the major assumptions and equations
and the policy options built into the model. The next chapter of this
documentation discusses the results of time-series tracking and

sensitivity tests of DcMAND.

System Devinition

Rationale

A key component of agricultural sector nalysis in the context of
a controlled market economy such as Korea's is projections of agricul-
tural commodity prices and demands. Farm prices, for instance, are
important determinants of farm-level investment and production decisions.
fn addition, as essential elements of farm income, they are measures of
rural social welfare insofar as they contribute to the ability of farm
households to purchase such nonagricultural goods and services as

bicycles, radiés, electricity, health care, education, etc. Furthermore,



when compared with prices on the world market, they are indications of
Korea's relative competitive position in the production of the various
agricultural commodities. Therefore, agricultural sector policy analysis
should provide information on the likely response of farm prices to

. various supply-demand conditions resulting from alternative production

' and consumption policies.

Similarly, consumer food prices affect nonfarm social welfare
through their impact on the proportion of income spent of food consump-
tion. In addition, they can indicate inflationary pressures arising
from demand-pull factors.

Finally, for both farm and nonfarm sectors, levels of per capita
consumption translate into measures of nutritional well-being, and
changes in the relative consumption of various groups of commodities
(e.g., grains compared with meats and vegetables) are an indicator of
the progress of economic and social deve]opmenf. Furthermore, total
consumption demand, when compared with domestic production, provides
information on likely fmport requirements and export potentials for
the various agricultural commodities.

DEMAND is designed to make these demand-price-trade projections
within the Korean policy context for' each of the 19 agriculteral
commodity groups considered in KASM (Tab]e 2.1). However, its
structure is general enough to have wider applicability in other N
countries. For sector analyses, DEMAND can be used as a component
- model of the Korean Agricultural Sector system of Models (KASM), wh1ch
includes models of agricu]tural product1on, technology changes,

- population and the national economy. It may also be. used 1ndependent1yir
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of KASM for consumption analyses which do not require all the information

provided by the total sector model.

KASM Interaction

Figure 2.1 shows the linkages between DEMAND and other models of
the KASM system. In this figure, the technology change and resource
allocation models are shown together as “production."

Farm and nonfarm population projections, provided by the population
and migration rodel (POPMIG) ‘1], are used by DEMAND to asztermine total
consumption demand for food commodities. There is not noy any feedback
from DEMAND to POPMIG. However, DEMAND does provide information on
nutrition levels, and at some la*ar date POPMIG could be extended to,
for example, make birth and death rates functions of nutrition.

The farm income accounting component [4] combines producer prices
from DEMAND with output and production costs from the production models
to project farm income. Per capite farm income is lagged and fed back
to DEMAND for use in the consumption functions.

The production models are driven, in part, by lagged producer
prices. The production functions in the technology change model (CHANGE) [3)
use producer prices to partially determine input application rates and,
hence, yields. In addition, producer prices are used in the diffusion
of innovations component of CHANGE. Producer prices are used in
the resource allocation and production model (RAP) [4] for crop land
allocation and Tivestock production decisions. In return, information
on domestic supply is used by DEMAND in determining prices and imports/

axports.
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Crops

Rice

Barlel
Nheat.
Other gréins
Fruit

Pulses
Vegetables
Potatoes
Tobacco

Forage

Mulberry (silk)

Industrial crops

1

TABLE 2.1

Commodity Groups of the
Korean Agricultural Sector System of Models

Livestock

13. Beef
14. Milk
15. Pork
16. Chicken
17. Eggs

Fisheries

18. Fish

Residual

19. Agricultural residual

Nonagricultural

20. Nonagricultural aggregate
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The national economy model (NECON) Tinks the agricul tural sector
with the rest of the Korean economy [5]. The aggregate price jndex
of nonfood consumer goods and services, used in DEMAN™ 35 a price
deflator, is determined in NECON. Also, nonfarm income, resulting
from performance of the nonagricultural sectors in NECON, is lagged
for use in DEMAND as a driver in the nonfarm consumption functions
and as a constraint on total nonfarm per capita consumption expenditures.
In return, the value of agricultural exports and food consumption
2xpenditures used in NECON are components of final demand for agriculture's
output. Nonfood consumption is disaggregated in NECON by sector. Agricul-
tural imports are used in NECON to compute import coefficients for
agriculture, and, finally, the food price index from DEMAND serves as
the price index for the agricultural sector in NECON.

[f DEAND is to be run independently of the rest of KASM, then
the inputs described above and shown in Figure 2.1 must be projected
and suppli:d by the user. Next, we discuss the poiicy and other
inputs and outputs of DEMAND and the behavioral parameters whicn,
together with the structure of DEMAND, determine the model's response to

its inputs.

Other Inputs and Outputs

Figure 2.2 is a simple input-output ("black-box") diagram of DEMAND.
In this figure, inputs and outputs from and to other models of KASM,
discussed above, are listed with other variables needed by DEMAND and

computed by it.
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Price policies Substitution Price indices
Consumption proportions Trade accounts
policies Elasticities

Figure 2.1
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Behavior Other
Parameters Outputs

J
Major Linkages between the Demand-Price-Foreign Trade
Model and Other Components and Models of the
Korean Agricultural Sector System of Models
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Consumer Behavior Parameters

Consumption targets
Initial income elasticities
Own-price elasticities

Substitution proportions
N )
o
KASM and Other Inputs Outputs
Farm population Farm food consumption
Nonfarm population Nonfarm food consumption
Farm income Producer prices
Nonfarm income ——~——— | DEMAND —®» { Consumer prices
Domestic supply e — Agricultural imports/exports
Nonfood price index Nonfarm consumption expenditures
World food prices Self-sufficiency
Food price indices
— \~
- T N

Policy Inputs

Specification of consumption levels

Specification of imports/exports

Specification of consumer Irices or bounds
on consumer prices

Specification of producer prices

Regulation of commodity stock levels

Foreign exchange rate

Figure 2.2

Input-Output Diagram of the
Demand-Price-Foreign Trade Model

vl
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An additional variable needed by DEMAND and not supplied by other
KASM models is world food prices. Since these are not computed in KASM,

1 and supply the data to DEMAND.

the user must project them independently
Projections are needed on import prices and export prices for each of

the 19 agricultural commodity groups considered in KASM (Table 2.1).
Import and export prices constrain domestic prices in DEMAND (depending
on policy specifications-~see below) and are used to compute agricultural
trade balances.

In addition to variables computed for use by other models of
KASM, DEMAND outputs information on nutrition, food price indices, self-
sufficiency requirements and self-sufficiency levels. Per capita daily
protein and calorie intake ic computed for farm and nonfarm populations
and for the national average. Total intake of each nutrient by each
group is further broken down by plant and animal sources.

Food consumer price indices are projected by DEMAND for all foods,
for rice, for other grains and for meats. For eocnomic and national
security reasons, self-sufficiency, particularly in the major food
grains, is a major objective of Korean policymakers. Therefore, the
relative impact of various policy options on self-sufficiency levels is
essential information for policy analysis in Korea. Thus, DEMAND
calculates for each commodity group domestic production requirements
and, for crop coﬁmodities, land allocation requirements for 10% self-

sufficiency. These calculations are based on consumptiion demand, crop

1See Appendix E for a discussion of how these projections have been
made for the current data in DEMAND. New projections should be made
from time to time as new information warrants.
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yields and assumed loss and seeding rates. If the production models
of KASM are operating with DEMAND to supply information on domestic
supply, then this is compared with total demand to determine actual

self-sufficiency levels.

Consumer Behavior Parameters

Although behavioral parameters appear in Figure 2.2 to be inputs
to DEMAND, they are instead part of the system itself. Along with the
initial condition data,2 they combine with the generalized structure
of DEMAND described in the next section to form a model of Korean food
demand and price. This model, composed of structure and data, responds
to agricultural sector and policy inputs to generate output projections
as indicated in Figure 2.2. There are four sets of behavioral parameters:
consumption targets, initial income elasticities, own-price elasticities,
and substitutionAproportions. Each of these sets is disaggregated by
farm and nonfarm consumers and by the 20 commodities shown in Table 2.1.

Consumption targets in DEMAND serve to contrain long-run consumption
(roughly the year 2000 and beyond) from increasing without bound as
income increases and to keep consumption consistent with reasonable
expectations of long-run calorie and protein intake. The model
accomplishes this by assuming the income elasticity of each comnodity
goes to zero over time as consumption approaches the target. For

stability, targets, initial consumption levels and initial income

2See the data documentation of the demand-price-foriegn trade model
in Appendix E.
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e]asticitigs must all be mutually consistent in that commodities whose
targets are higher (lower) than initial consumption levels must have
positive (negative) initial income elasticities.

Price elasticities determine the changes in consumption resulting
from price changes. In addition to own-price elasticities, cross-
price elasticities are needed to determine the response of consumption
to prices of substitute commodities. DEMAND uses substitution
proportions along with own-price elasticities to determine cross-price
elasticities consistent with changes in relative consumption levels over

time,

Policy Inputs

Food price and consumption policies in Korea have multiple and
sometimes conflicting operational objectives. These include: 1) increas-
ing farm income through high producer prices, particularly for grains;

2) increasing domestic production, also with high producer prices as
incentives (in addition to crop improvement research, land and water
development programs and credit and subsidy programs); 3) reducing food
import and, hence, foreign exchange requirements through import controls,
production programs and nonprice measures (such as riceless days,
release of mixed grains, etc.) to reduce consumption; and 4) reducing
inflationary pressures by controlling consumer prices.

One major example of a conflict arising from the akLove policy
goals is the fact ihat keeping consumer prices low not only encourages
high demands, thus increasing pressures for imports (as has happened

in Korea for beef), but also in some cases fuels inflation by creating
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inflationary government deficits between high producer prices and low
consumer prices for government-marketed commodities (as has happened
for rice and barley).

Since DEMAND is intended fcr use in policy analysis, several
relevant policy options, indicated in Figure 2.2, are built into
DEMAND for each commodity:

L. the consumption level over time may be specified to observe
the consequent impacts on imports/exports and prices;

2. imports/exports over time may be specified to investigate
the implications for prices and consumption;

3. the consumer price or bounds on consumer price movements
over time may be specified to observe the resulting nonfarm
consumption and inports/exports;

4, producer price projections may be specified to investigate
the effects on farm consumption, and when linked to a
production mcdel, oroducticn; and

5. carryover stock levels may be regulated to reflect the
building of government reserves and to investigate the
impacts on consumption, prices and imports/exports.

In addition, alternative foreign exchange rates may be specified
to investigate tne effects on the dollar value of foreign trade in food
and on domestic consumer prices and consumption.

o]

These policy options” can be classified in two dimensions (Table
2.2). One dimension categorizes them as quantity or price control
policies. The other categorizes tnem according to how trey are
implemented in the model, i.e., optional independent policies and

mandatory mutually exclusive policies.

3Except the fo'eign exchange rate. This affects DEMAND only
indirectly in the current model formulation. Furthermore, it has
broader implications for the national economy model and is, therefore,
specified in that model as a policy assumption [5] and passed on to
DEMAND.,
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Carryover Stock Level

Desired stock levals, in terms of the number of months' consumption
in stock to be carried over each year, may be specified for each of
the commodity groups considered. Follcwing government statistics,
stock levels are defined as quantities held at the start of the rice year
(November) in farm and nonfarm households, by the government and at
ports awaiting customs clearance [6]. An increase (decrease) in the
desired stock level lcads to a decrease {increase) in consumer supply
for a given levei of pruduction. Thus, stock level changes affect
prices and trade requirements. An important question which may be
investigated with this pclicy is the building up of emergency reserves,
apart from the government's ongoing price stabilization reserves, of the

major food grains.

Producer Price

The producer price of a commodity (in K/MT, in constant 1970 won)
may be projected over time by policy specification or may be determ:ned
by the model. In the latter case, the producer price is related to
the consumer pricz with a constant marketing margin. If the producer
price is to be set by policy, a real producer price (K/MT in 1970 won)
must be supplied by t'ie user for specified years. The model will then
linearly interpolate producer prices between those years. As an
example, both the producer and consumer prices of barley may be specified
by policy to maintain the dual price system--that is, where the
producer price is higher than the consumer price, representing a

government subsidy.
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TABLE 2.2
Policy Instruments in DEMAND1
Opt
Inde 1?"67 Quantity » "ice
Mandatory en s None |Regulation of carry- | Produc~r price
Mutually Exclusive3 over stock levels set by policyd
Per capita consumption set X X X
> by policy
5 |Imports/exports set by policy X
§ Imports/exports set by policy X
< las long as specified price
bounds not violzted
Bounds on consumer X X X
| 3 |prices set by policy
LjEAlConsumer price set by policy X X X
Notes:

1These instruments are commodity specific; that is, a different policy may
be specified for each commodity group. Each X in the table is a possible
policy opticn.

2These are independent in that their selection is not conditional on the use
of any of the other policy instruments. They are optional in that either one
or both or neither of the two policy instruments may be specified. That is,
for each commodity, any row in the table may have an X in the first column »r
in either or hoth of the second and thirg columns,

3These are mandatory in that one of them must be chosen and mutually
exclusive in that not more than one may be chosen. That is, no column may
have more than one X in it.

4If this is not specified, the model uses a default value which represents
recent past behavior.

51f the producer price of a commodity is not specified by policy, DEMAND
computes it as a function of the consumer price and assumed marketing margin.
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Per Capita Consumption

National per capita consumption of a commodity may be projected
exogenously over time by specifying national average consumption (MT/f
nerson-year) for specified years. The model will thenv]inearly
1ntenpniate consumption for years between these points. Given domestic
supply and popu]ation, this poiicy in effect driermines the 1eve1.of
imporfs/exports such that the specified consumption level is achiéved,
and DEMAND projects the consumer prices resulting from this policy.

For example, it may be desired to explore the conséquences of
increasing rice consumption to a certain level by a certain year as
a substitute for imported wheat, under the assumption that Korea has
achieved a stable self-sufficiency in rice. In reality, s h a target
would be implemented through a combination of price controls and
qu.ntity restrictions such as mixing wheat with barley in bread and/or
no wheat in alcoholic beverages. The model, however, would assume.
achievement of the target and would project the implied import/export

requirement; and the consequent consumer prices.

Imports/Exports

Imports/exports (or deficits/surpluses) of a commodity may be
projected exogenously by providing valdes for imports/exports (MT/year)
for specified years. The model will then linearly interpolate between
these years. Given domestic supply from the production models, this‘
po]icy-determines total supply. DEMAND, ‘then, determines the resulting

market-cléaring consumer prices.
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For example, exports of pork may be projected independently of
the model by tying them to projections of Japanese demand (essentia]]y,
Korea's only market for pork). The model would then project the domestic
consumer prices of pork and of substitute meat commodities resulting
from these exports.

In general, DEMAND's trade accounting treats deficits and
surpluses as imports and exports, respectively. When DEMAND is run
in conjunction with the resource allocation and trade model, exception
is made for rice, barley and potatoes. Surpluses of barley and
potatoes are first assumed to be fed to ljvestock to reduce feed grain
import requirements, any remaining surpluses then being treated as
exports (in the case of potatoes) or additions to stock (in the case

of barley). All rice surpluses are treated as additions to stock.

Imports/Exports and Bounded Consumer Price

This cption is implemented in two stages in DEMAND. First,
projections of imports/exports for the commodity are specified by the
user. At each point in time, then, DEMAND computes the consumer
price consistent with clearing the given supply, after allowing for
stock changes. This price is compared with its upper and lower bounds,
also specified by the user (discussed below), and, if one or the other
bound is violated, the second stage fixes the consumer price at the
nearest bound and solves the model again, this time for consumption
instead of price. In this case, imports/exports are a residual,

overriding the value specifier oy policy in fhe first stage.
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As a practical matter, it is advisable to follow this combination
policy rather than imports/exports or per capita consumption alone.’
Otherwise, it may easily happen that unbounded prices will take on
unrealistically high or low (even negative) values. In general, the
more price inelastic a commodity is the more widely will its price
respond to exogenously specified changes in per capita consumption or

imports/exports.

Bounded Consumer Price

To bound the consumer price of a commodity, the user specifies
upper and lower bounds relative tb.world prices and/or relative to
the domestic cﬁnsumer price in the previous time period. At any time
t, given domestic supply and assuming deficits/surp]usés do not change
from the previous time period, the model determines market-cléaring
prices. If any price so determined violates its bounds, it is set to
the nearest bound and the process is iterated to determine the deficits/
surpluses consistent with the now-fixed price.

Either or both of two kinds of bounds may be specified--foreign
trade bounds or price stabilization bounds. If only one type is
desired, the upper and lower bounds of the other should be set very
high and very low respectively. If both are to be considéred, the
more constraining one will, of course, be effective.

For example, a price stabilization policy may require that real
beef prices neither increases by more than 10% nor decrease by more

than 5% per year. In this case, parameters placing bounds on consumer
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prices relative to world prices are set very high and Tow respectively,
to make those constraints ineffective. As another example, fruit

can be subjected to a combination trade and price stabilization policy
where fruit prices will be bounded above by both 110% of the import
price and 115% of its previous domestic price, and below by the export

price and 90% of its previous domestic price.

Consumer Price

The consumer price of a commodity (in W/MT, in constant 1970 won)
may be exogenously projected over time by specifying its values for
specified years. The model then linearly interpolates consumer
prices between those years. With this price, consumption is determined,
and, given domestic supply, deficits/surpluses are computed.

For example, the Korean government presently tries to control rice,
barley and wheat flour prices. Alternative policy projections of
these prices may be fed into DEMAND to examine the long-term consequences
of achieving those target prices in terms of consumption, nutrition,
deficits/surpluses and, when linked with the KASM production models,

production, income, food grain sel--sufficiency, etc.

Model Description

This section discusses in detail the equations of the demand-
price-trade model (DEMAND) and their underlying assumptions and
theoretical bases. A list of variable definitions for DEMAND appears

in Appendix A, and a computer program list is included in Appendix B.
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DEMAND is composed of three components: 1) farm demand, 2) price
and nonfarm demand, and 3) outputs of trade accounting and performance
measures of DEMAND. The structure of these components is shown in
Figure 2.3, and each will be described in turn following a comparison

of the farm and nonfarm demand models.

Farm and Nonfarm Demand Models Compared

Both farm and nonfarm demand for the food commodities and the
aggregate nonfood commodity (see Table 2.1) are linearized Cobb-Douglas
functions of price and income. Although the form of the consumption
functions is the same, there are two basic differences between their
implementation for farm and nonfarm demand.

The first difference is the implicit assumption that farm con-
sumption is basically subsistence. This assumption is implied by the
use in the consumption functions of exponential averages of past
producer prices rather than concurrent consumer prices. It is also
implicit in that farm and nonfarm consumers do not compete, in DEMAND,
for the available supply. That is, farm consumption is computed first
and then subtracted from domestic supply to determine the supply to
nonfarm consumers (Figure 2.3).

In the case of staples, this is not an unreasonable assumption,
as evidenced in Table 2.3. Grains, pulses and potatoes have accounted
for about 75% of the value of farm food consumption, only about 5%
of which have been purchased, the rest coming from own production,
wages in kind and gifts. Of the remaining 25%,‘however, including
fruits and vegetables and 1ivestock products, about 45% to 50% has

been purchased in the market. For these commodities, therefore, concurrent
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TABLE 2.3

Farm Household Expenditures on
Food Consumption, Percent Cash
and Percent to Total

Percent to Total Percent Cash

Item 1970 1974 1970 1974

Food 100.0 100.0 16.2 15.8
Major Food 73.2 76.1 6.1 4.3
Rice 51.0 56.4 4.8 3.6
Barley and wheat 17.5 15.8 10.6 7.4
Misc. grains 1.1 0.6 4.5 5.9
Pulses 0.9 1.1 6.2 6.8
Potatoes 2.7 2.3 1.3 1.2
Side Food 9.7 9.0 55.3 65.4
Fruits and vegetables 4.1 3.0 10.4 18.2
Meats 1.7 2.8 75.4 84.0
Milk and eggs 0.2 0.4 57.2 58.1
Marine food 3.7 3.5 95.9 95.1
Other* 17.1 14.9 37.3 44.3

*Primarily alcoholic beverages, confectioneries, condiments and
prepared foods.

Source: Ministry of Agriculture and Fisheries, Repnort on the Results

of Farm Household Economy Survey, 1971 and 197/5.
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consumer prices rather than past producer prices may be a better deter-
miner of farm consumption behavior. Nevertheless, since the commodities
purchased largely represent a relatively minor portion of total farm food
consumption--indeed, only about 16% of the total has been purchased in
recent years--in the interests of model and computational simplicity,
DEMAND maintains the implicit assumption of farm subsistence consumption
for all commodities. Therefore, farm consumption is independent of non-
farm consumption and concurrant prices.

This brings us to the second basic difference between the farm
and nonfarm demand models. The system of nonfarm demand equations--
one tor each commodity, including the aggregate nonfood commodity--
is solved simultaneously with a total consumption expenditure constraint
for a set of per capita consumptions and a set of consumer prices. For
any individual commodity either consumption or price must be prespecified,
leaving the other to be solved for.

The farm demand equations, on the other hand, are computed singly
and independently of one another, where all prices are prespecified in
that they are lagged prices. After concurrent producer prices are
computed in the price and nonfarm demand component, the farm expenditure
constraint comes into effect when farm consumption of the aggregate
nonfood commodity is computed as a residual. Figure 2.4 indicates the
sequence of computations flowing from farm food consumption, to simul-
taneous determination of nonfarm food and nonfood consumption and con-
sumer and producer prices, to calculation of farm nonfood consumption

as a residual.
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Farm Demand

The farm demand component of DEMAND projects per capita farm
consumption of each of the food commodities of KASM based on lagged
producer prices and income. This subsection 1) derives the linear form
of the demand equation, and 2) describes the equations generating outputs
of the farm demand component. In addition, there is a detaiicd discussion
of the computation of independent variables and elasticities. This
detai'ed discussion may be skipped, if the reader wishes, without

loss ¢f continuity.

sonsumption Functions
The linearized consumption function for each commodity is derived

from the Cobb-Douglas form:

(1) Pecon; (t) = o |pmrrer] M| CPURFE)

(ReRMy (1)) ELASTR; (8] [EPAVGjr(t) ELASPR, 5(t)
: I
! J j=1

4 . . .
where  for commodity i in region r:

PCCON = farm consumption (MT/person-year)

RFRMY = exponential average of regional farm income
(W/person-year) (equation (9))

EPAVG = exponential average of producer prices (W/MT)
(equation (7))

CPUNF = index of nonfood price

ELASIR = income elasticity (equation (12))

ELASPR = price elasticities (equation (11))

n = NCOMAG = number of agricultural commodities
and where consumption is initialized (PCCONir(tO)) in equation (34).

The linearization is accomplished by first taking logarithms

: N4See Appendix A for a complete list of variable definitions for
DEMAND.



31

(2) 1n PCCONir(t) = 1n a; + ELASIRi(t) [In RFRMYr(t) - In CPUNF(t)]

NCOMAG ‘ o
+ 'Z ELASPRij(t) [n EPAVGjr(t) - In CPUNF(t)]

J=1
and then taking derivatives (assuming, as a simplifying approximation,

that elasticities are constant)

dPCCON. dRFRMY dCPUNF]
s 10 = E|ASIR. r.
PCCON . i RFRMYr CPUNF |

NCOMAG |
£ ) ELASPR. . [dEPAVG.r dCPUNF)

L ij -
Jj=1 EPA Gjr CPUNF

and finally approximating the differentials with first differences,

i.e., dx = x(t) - x(t-DT), and rearranging terms to get e form used

in the model

RFRMYr(t) - RFRMY (t-DT)
RFRMY " (t-DT)

(4) PCCONif(t) = PCCONir (t-DT) J 1+ ELASIRi(t-DT) [

CPUNF(t) - CPUNF(t-DT)
CPUNF(t-DT)

NCOMAG E?AVGjr(t) - EPAVG.r(t-DT)

+ ] ELASPR,.(t-DT) |—
i ij [ EPAVG, TE-DT

. CPUNF(t) - CPUNF(t-DT)
CPUNF(t-DT)
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Price aﬁd income are deflated by the nonfood price index in order
to maintain the homogeneity condition in the demand equations. The
homogeneity condition requires that the sum of all income, own-price
and cross-price elasticities for each commcdity be zero. Deflating
by the nonfood price index is equivalent to computing the cross-price
elasticity of demand for each commodity with respect to the nonfood

- . . . 5
price index as a residual in order for the sum to be Zero,

Farm Demand Qutputs
Based on regional per capita farm consumption from equation (4),

DEMAND computes for each commodity i regional and national consumption,

1t

(5) CONir(t) PCCOer(t) POPRr(t)

NREGN
(6) RDEMi(t) = ; COer(t)
r=1
where:
CON = total regional farm consumption of a commodity (MT/year)
RDEM = total national farm consumption of a commodity (MT/year)
NREGN = number of regions

Notice that consumption is determined only for agricultural commodities
(i=1,2, ..., NCOMAG). Farm consumption of the aggregate nonfood
commodity is assumed to be the residual of total consumption expenditures

over expenditures on the agricultural commodities.

5This can be seen if we write equation (1) as

P
‘v 1€:Y n-1 € Y n P
Ci =« zi ! n Ei WU @ Yici m P, %ij where the
Pn j=1 pn j=1 4
equivalence holds if
p vy, "l op y, o »p
ein = - (es” + T €..) so that e, + ), €::=0
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Equations (4) - (6) ire essentially the farm demand component
of DEMAND. Prior to computing (4), however, DEMAND computes the
price and income variables and elasticities appearing on the right-
hand side of (4). The computation of pirice and income elasticities
and exponential averages of recent past producer prices and farm
income will be described below. The reader not interested in this
detail may skip this discussicn and proceed directly to the next

subsection on the price and nonfarm demand component.

Independent Variables and Elasticities

Independent variables in the farm consumption functions (equation
(4)) for each commodity in each region are exponential averages of
recent past farm prices (EPAVG) and per capita farm household disposable

income (RFRMY).
d o1
(7 5 (EPAVG, (t) = oEcp (PAVG; .(t) VFPIX(t) - EPAVG; .(t))

EPAVGir(tO) = PAVGir(tO~1)

where:
EPAVG = exponential average of recent producer prices (W/MT)
PAVG = producer price (W/MT) (equation (30))
VFPIX = ratio of the urban consumer price index to the index
of prices paid by farmers 6
DELP = exponential averaging time constant (years)

6DELP being ¢ time constant means (ignoring VFPIX) that, if
the actual price PAVG{t) = PAVG(t,) for all t > t., i.e., it remains
constant after tiime t,, then the Average price DEEP years later
EPAVG(t, + DELP) = .2}(PAVG(t,) - EPAVG(t), i.e., it takes GELP
years for the average price t& close 63% Af the gap between it and
the actual price.



Prices PAVG are adjusted by VFPIX for purposes of farm consumption
response. For consistency, all prices in KASM are real prices
implicitly deflated by the consumer price index for all cities and all
commodities. For farm demand, however, prices should be deflated by
the index of prices paid by farm households, not that of urban households.
If the two change at the same rate, it doesn't make any difference,
but farm consumer prices have been rising faster than urban consumer
prices. Therefore, the factor VFPIX has been included in equation (7).

National average per capita farm income is also exponentially
averaged and disaggregated by region for the farm demand equations.

In addition, total per capita farm consumptinn expenditures are
computed based on the previous period's income to be used later to

determine nontood consumption as a residual (equation (85)).

(8) FRMYr(t) = FPCI(t) TRPOP(t) PRFRMYr(t)/POP§r(t)

(9) £ (RFRMY (t)) = VD_éT (FRMY_(t) - RFRMY (t))

(10) EFRMY(t) = APCF - FPCI(t-DT) TRPOP(t-DT)/TRPOP(t)

where:

FPCI = per capita farm income (W/person-year) (from the
farm income accounting component of KASM)

RFRMY = exponential average of recent past regional farm
income (W/person-year)

YDEL = exponential averaging time constant (years) (see
discussion in footnote 6 above)

FRMY = regicnal farm income (W/person-year)

TRPOP = total farm population (persons) (from the population
model of KASM)

POPR = farm population, by region (persons) (from the

population model of KASM)
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~ PRFRMY = proportion of tota] farm income earned in a region
(from the fam income accounting component of KASM)
EFRMY = farm consumption expenditures (W/person-year) i
APCF = average farm propensity to consume (proportion)
r = indexes regions, r = 1, 2, ..., NREGN
DT = simulation time increment (years)

Farm consumption behavior depends not only on the indepehdent
variables price and income but also on the price and income elasticities.
In order to maintain a reasr.=;le and mutually consistent set of
direct-price and cross-price v?asti:ifies, equation (11) computes
cross-price elasticities as functions of re]ativé consumption levels
and the direct-price elasticities. Appendix D discusses the theoretical
and nathematical derivation of equation (11). Equation (11) is used
for the set of grain commodities. An identical equation computes
cross-price elasticities for meat commodites (beef, pork, chicken and
fish). |

PCONVGjPCCON.r(t-DT)

(1) ELASPR;(t) = -Psusce, ;, PSUBTG;) ELASPR; . ooy 6;PCCON,, -7

where:

ELASPRi. = cross-elasticity of farm demand for commodity i with
J respect to the price of commodity j

ELASPR.. = own-price elasticity of farm demand for commodity j

PSUBCG?Q = proportion of substitution for grain commodity j
J coming from grain commodity i

PSUBTG; = proportion of change in demand for commodity j which
J is substituted

PCONVG = conversion factor for grains (e.g., wheat to flour)

(proportion)
PCCON = per capita consumption (MT/person-year) (equation (4))
1,J = index grain commodities (rice, barley, wheat,
- miscellaneous grains and potatoes)
r = indexes regions ' '
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Notice that equation (11) implies that the larger consumption of
commodity j (e.g., rice) is relative to that of commodity i (e.g.,
miscellaneous grairns), the greater will be the proportional response
of consumption of commodity i to changes in the price cf j, and
conversely.

Income elasticities also vary over time in the model in order
to keep consumption 1) within reasonable limits as income increases
in the long run and 2) consistent with reasonable expectations
of lcng-run nutrition levels. Concumption targets are specified for
each commodity, and, as actual consumption of a commodity approaches
the target, the income elasticity goes to zero. Essentially this
is saying that, if relative prices remain constant, consumption will
increase (or decrease) asymptotice’’, toward the target as income
increases. If, in any year, the price response component of con-
sumption causes the target to be passed, equation (12) will tend to
bring consumption back toward the target in later yeers.,

For example, assume current consumption is increasing over time
below the target for a given commodity. Then, if price responses
cause consumption to exceed fhe target level in some year, the sign
on the income elasticity will change and cause consumption to decrease
toward the target in succeeding years.

y PCT;(t) - PCCON, (t)

(12) ELASIRi(t) = ELASIR, (v
PCTi(tO) - PCCONir(tO)

0

where:
ELASIR = income elasticity of consumption of farm consumers
PCT = consumption target (MT/person-year)
PCCON = farm consumption (MT/person-year) (equation (4))
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For all commodities except rice, the target PCTivis assumed to be
constant over time (see Appendix 5 for data values). For rice, however,
we assume Korea will ultimately foTlow Japan's pattern of declining
rice consumption, although income elasticities will remain positive at
least until the late 1970's 6, Chapter 51. The target for rice, then,
is assumed to decline Tinearly from its initial value to its final

value over the twenty-year period 1980-2000.

Price and Nonfarm Demand

The price and nonfarm demand component of DEMAND solves, in each
time perind, a simultaneous linear system of equations for 1) per
capita nonfarm consumption of each of the food commodities of KASM,

2) per capita nonfarm consumption expenditures for the aggregate

nonfood commodity, and 3) consumer prices for each food commodity. The
solution obtained is consistent with a total consumption expenditure
constraint. This component of DEMAND also computes produce: prices,
either as specified by policy or related to consumer prices with constant
marketing margins.

The remainder of tkis subsection describes 1) the consumption
functions and the constraints which make up the simultaneous equations
system, and 2) the equations which generate other outputs of the price
and nonfarm demand component. In addition, detailed discussions are
given of 3) the initialization of DEMAND, 4) policy inputs and the
calculation of independent variables and elasticities, and 5) the

derivation of the reduced form of the system of equations and the



iterative solution alogrithm. These detailed discussions may be skipped,

if the reader wishes, with no loss in continuity.

Consumption Functions and Constraints

There are 21 Tinear equations in the simultanecus system: 20 con-
sumption functions, one for each KASM commodity currently considered
(NCOM=20; see Table 2.1); and one for the expenditure constraint. In
vector-matrix form, the equations are:

(13) PCCONU(t) = AINTER(t) + AE(t)CPU(t) + BDEM(t)S1(t)

T

(14) CPU(t) PCCONU(t) = ALPHA - EINCOM(t)

where the superscript "T" signifies the transpose of the vector or
matrix, and where:

PCCONU

a 20x1 vector of per capita nonfarm consumption
(MT/person-year for the 19 agricultural commodities,
and W/person-year for the nonfood commodity)

CPU = a 20x1 vector of consumer prices in constant 1970
won (K/MT for the 19 agricultural commodities; and
ind§x for the nonfood commodity, with CPU20(1970) =
1.0

AINTER = a 20x1 vector of intercepts

AE - = a 20x20 matrix of price slopes

BDEM = a 20x1 vector of slopes with respect to SI

S1 = a scalar elasticity expansion parameter computed
to insure the expenditure constraint (discussed
below)

ALPHA = a constant scalar parameter computed to insure
consistency among the initial conditions (equation
(27) discussed below)

EINCOM = total per capita nonfarm consumption expenditures

(W/person-year) (equation (22)).
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Each of these equations will be discussed in turn, beginning with
the demand equations (13).
The consumption functions are linearized from the Cobb-Douglas form
for each commodity i:
n S1(t)
(5) PCCONU(t) = INCOM( t) ELASL (1) o CPu, (1) “HASP5(E)) ™0
j=1
where:

INCOM = exponentially averaged recent past nonfarm income
(W/person-year) (equation 34))

ELASI = jncome elasticity

ELASP = price elasticities

i = indexes commodities, i= =1, 2, ..., NCOM
n = number of commodities = NCOM

by first taking logarithms
(16) 1n PCCONUi(t) = 1n oy + Sl(t)IELASIi(t)lnINCOM(t)

+ Z ELASP, (¢ JIncPU, (t )]
Jj=1

and then differentiating, Assuming as a simplifying approximation that

the elasticities are con.tant,

dPCCONU. n
i dINCOM + dCPU.
“PCCONT, " SHELASL: T3ep Ji, ELASP, B
J
(

ELASI Tn INCOM + Z ELASP . In CPU, J
J=1

Approximating the differential by dx = x(t) - x(t-0T), rearranging terms,
and using thie homogeneity condition (equation (31)), guaranteed by equations

(32) and (33) below, we get equation (13) in vector-matrix form, where

the coefficients
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(18) AINTERi(t) = PCCONUi(t-DT) 1 + S1(t-DT)

INCOM( t) X(t)]

ELAST (-DT) rxcome-nTy -

ELASP., . ( t-DT)
(19) AE 514y - PCCONU, (£-0T) §1(¢-DT) 1J
CPU (E-07)
(20) BDEM, (t) = PCCONU, (t-DT) X(t)
n
(21) X(t) = ELASI,(£-DT)InINCOM(t-DT) + © ELASP  5(£-0T) InCPU (£-DT).

=1

S1 is an elasticity expansion parameterr which is computed as part
of the solution to (13)-(14). Looking at (15), (16) or (17) it becomes
clear why S1 is called an elasticity expansion parameter: it multi-
plies all the elasticities for all commodities (i.e., expanding or
contracting them) in such a way that the resulting consumptions and
prices are consistent with the expenditure constraint. Nominally, S1
has unit value if no consumption adjustment is necessary to meet the
constraint. If an adjustment is necessary, the use of S1 may be
interpreted theoretically as saying those commodities which are more
price and income responsive will be affected more by the adjustment.

Equation (14) says that the sum of expenditures on each commodi ty
(price times consumption) must equal total consumption expenditures
EINCOM times a constant adjustment parameter ALPHA. ALPHA is com-
puted during the initialization phase of the model's execution in

order to insure consistency among the initial conditions. The
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justification for ALPHA and its interpretation are discussed more
fully below. Total consumption expenditures are

(22) EINCOM(t) = APCN-UPCI (t-DT)POPZ(t-DT)/POPZ(t)

where:
APCN = average nonfarm propensity to consume out of the
previous period's income
UPCI = nonfarm per capita income (W/person-year) (from

the national economy model of KASM).

Price and Nonfarm Demand Outputs
In addition to per capita consumption and consumer prices, this
component also computes total nonfarm consumption of each commodity

and producer price. Total consumption is

(23) Qi(t) = PCCONUi(t)POPZ(t)

where:
Q = nonfarm consumption (MT/year for agricultural commodities;
W/year for the nonfood commodity)
-POPZ = nonfarm population (persons) (from the population model

of KASM)
indexes commodities, i=1, 2, ..., NCOM

1l

Actual time series of producer prices are used in DEMAND for the
years 1970 to the most recent year recorded, called BASEYR in the model.
The time series stored in the model are updated regularly with the latest
empirical values, and BASEYR is incremented one. The projection period
in the model is for t > BASEYR + 1. The period 1970 <t <BASEYR + ]

is considered the tracking period, where actual stock changes and consumer,
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producer End vworld prices are input to DEMAND and the model results in
terms of consumption and imports/exports can be compared witn recorded
empirical values. 7Tnhis is discussed further in the next chapter of
this documentation representing test results.

For the projection period, t > BASEYR + i, producer prices of
each commodity are projected in either of two ways: 1) outside the
model by policy specification (see Table I1.2), or 2) related to the
consumer price in the model by a constant marketing margin. In the
first case, the user provides data to the model on the value of the
commodity‘s producer price at certain years in the future. DEMAND then
linearly interpolates between those years. In the second case, the

model computes at each point in time

(24) TPAVGi(t) = CPUi(t)/(1+MMi)

where:
TPAVG = national average producer price (W/MT in 1970 constant
won)
MM = marketing margin as a proportion of producer price
i = indexes agricultural commodities, i =1, 2, ...,

NCOMAG, where NCOMAG = 19
Conceptually, producer prices may be different in each farming
region. As a simplification, however, KASM currently assumes prices

in each region are the same as the national average, i.e.
(25) PAVGir(t) = TPAVGi(t)

for each region r = 1, 2, ..., NREGN
The remainder of this subscction goes into some detail on the
initialization of DEMAND, policy inputs and the computation of independent

variables and elasticities used in the consumption functions, and
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derivation of the reduced form and the iterative solution algokithm._-.
If the reader wishes, he may skip these discussions and go directly,
without loss of continuity, to the next subsection on trade accountirg

and performance measures of DEMAND.

Initialization of DEMAND

The constant coefficient ALPHA is computed at time zero in DEMAND
to insure consistency among the initial conditions for prices,
consumptions, total consumption expenditure and the proportion of total
consumption which is food, especially since information on these various
initial conditions comes from a variety of sources. In particular,
household income and consumption expenditure information comes from
urban household surveys for all cities, while consumer prices used
initially and in the tracking period in KASM are for the city of Seoul,
and per capita consumption in quantity terms is derived from food balance
sheet data for 1970 (6, Chapter 3]. ALPHA could be interpreted as the
ratio between Seoul prices and averages of prices for all cities, as
can be seen if we rewrite (14) equivalently as

NCOM
(26) i; ALPRA  CPY;(t) PCCONU.(t) = EINCOM(t)

ALPHA, then, is computed at time zero as

NCOMAG
(27) T PccoNu, (t,) /(.405 EINCOM(t,)) = ALPHA
i=1 ! |
where 40.5% of consumption expenditures in all cities in 1970 was for

food.
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Consumption of each commodity is initialized (and used in (27))
for both farm and nonfarm consumers consistent with total supply
available for human consumption at t0 and with assumed ratios of
farm-to-nonfarm consumption at tO [6, Chapter 4]. Supply is computed
at time zero based on other 1970 data in KASM for yields, production
and marketing losses, imports and exports, stock changes, feed
use and industrial consumption and livestock production.

SUPPLYi(tO)
) =
0 FNRiPDPl(tO) + P0P2(to)

(28) PCCONUi(t

(29) PCCONir(tO) = FNR; PCCONU, (ty)
' NCOMAG
(30) PCCONUNCOM(tO) = ALPHA - EINCOM(tO) - 121 CPUi(tO) PCCONUi(tO)
where:
SUPPLY = total supply available for domestic human consumption
(MT/year)
POP, = farm population (persons)
POP2 = nonfarm population (persons)
FNR = ratio of farm consumption (in MT/person-year) to
nonfarm consumption at t0
i = indexes agricultural commodities, i = 1, 2, ..., NCOMAG
r = indexes regions, r = 1, 2, ..., NREGN

Independent and Policy Variables and Elasticities

Cross-price and income elasticities for nonfarm demand are computed
in the same way as those for farm demand. These are explained above
so will not be repeated here. See equations (11) and (12) and the
associated discussions there and in Appendix D.

The homogeneity condition states that, if all prices and income
change in the same proportion, there will be no change in consumption.

This condition is satisfied for each commodity i when the sum of all
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price and income elasticities for that commodity is zero.  That is,
we must have
n

(31) ELASIi(t) + _Z ELASPij(t) =0

Jj=1
for all i and all t, where ELASI is the nonfarm income elasticity of
demand, ELASP is the nonfarm price elasticity of demand, and n = NCOM
is the number of commodities.

For each agricultural commodity (i = 1, 2, ..., NCOMAG), this is
accomplished by assuming its cross-elasticity with respect to the
nonfood price index is a residual, i.e.,

(32) ELASP voom(t) = -ELASIL(t) - NC(Z)MAG ELASP..(t)

NCOM L 351 1]
For the nonfood commodity, given the income and own-price elasticities,
the cross-price elasticities with food prices are apportioned according
to consumption expenditures so that (31) holds.

PCCONUj(t) CPUj(t)

(33) ELASPnj(t) = - [ELASPnn(t) + ELASIn(t)] .

m
1§ PCCONUi(t) CPUi(t)

1
where n = NCOM indexes the nonfood commodity; j indexes the agricultural
commodities; and m = NCOMAG, the number of agricultural commodities.

As in the farm demand component, consumption responds to an
exponential average of recent past income levels (equation (16)).

This average is the solution to the differential equation

(34) 55 (INCOM(t)) oer (UPCI(t) - INCOM(t))

INCOM(tO) UPCI(tO)
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where:
INCOM = exponentially averaged income (W/person-year)
UPCI = per capita income (W/person-year) (from the national
economy model of KASM)
YOEL =

exponential averaging time constant (see discussion in
footnote (6) above

DEMAND cannot determine both price and consumption of a given
commodity simultaneously. One or the other for each commodity must
be specified, and the system of equations (13)-(15) solves for the
rest and for S1.  In addition to income, therefore, other
independent variables in the simultaneous system of equations are a
subset of the prices ana a subset of the consumptions. If NP of the
prices are independent variables, then NCOM-NP of the consumptions
(those associated with the remaining prices) are also independent
variables. The solution gives the remaining NP consumptions and NCOM-
NP prices, as well as S1.

In the tracking period, 1970 < t < BASEYR + 1, all prices are
specified as the recorded empirical time series (i.e., NP = NCOM),
and all the consumptions are determined by the model. In the projection
period, t > BASEYR + 1, there are two ways the price of a commodity may
be specified as an independent variable, both involving the policy
instruments discussed earlier (Table 2.2).

First, the user supplies data to DEMAND on values the price of
that commodity is to have at certain points in time. The model, then,
linearly interpolates between those points each time period in the
simulation and solves for per capita consumption.

The policy instruments specifying bounded prices for a commodity
(Table 2.2) are implemented each time period in two stages. The first

stage treats consumption of the commodity as the independent variable.
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If in any time period the resulting consumer price lies outside the bounds,
DEMAND sets it at the nearest bound for that time period. In‘this cate,
the second stage treats the price as the independent variable and.solves
the system again, this time for consumption.

The price bounds require that

(35)  CPUMIN,(t) < CPU.(t) < CPUMAX, (t)
where:

lower bound on price (W/MT) (equation (36))

upper bound on price (W/MT) (equation (37))

indexes those commodities for which the policy instru-
ment bounding prices is used

CPUMIN
CPUMAX
i

The upper and lower bounds in equation (35) can be related either to
world prices as a foreign trade policy, to previous domestic prices
as a price stabilization policy, or both. If it is both, the more

binding constraint in each time period is used in (35). That is,

"

(36) CPUMINi(t) max [PHPMINiPNLDEXi(t),(I-DT-PCPMINi)CPUi(t-DT)]

(37) CPUMAXi(t) min [PNPMAXiPNLDIMi(t),(1+DT'PCPMAX1)CPUi(t-DT)]

where:
PWLDEX = export price (W/MT)
PWLDIM = import price (W/MT)
PWPMIN = Tower bound proportion of export price
PWPMAX = upper bound proportion of import price
PCPMIN = maximum proportional rate of decrease in domestic consumer price
PCPMAX = maximum proportional rate of increase in domestic
‘ consumer price
max = takes the maximum of the terms in brackets
min = takes the minimum of the terms in brackets

The constant parameters PWPMIN, PWPMAX, PCPMIN and PCPMAX are specified
bynpo]icy assumption. The import and export prices are not projected

by DEMAND. The user provides the model with projected values at certain
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points in time, and the model linearly interpolates between those points.
There are four ways in which per capita consumption of a commodity
may be specified as the independent variable (Table 2.2), in which
cases the simultaneous system solves for the consumer price of that
commodity. In all cases, consumption is assumed to equal the total
supply available to the nonfarm market, and DEMAND finds the consumer
price which clears that market. Total nonfarm supply is computed as
domestic production plus net imports minus stock increases, losses and

farm consumption.

(38) SUPPLYi(t) = TDSUPi(t) + DEFCITi(t)

where:
TOSUP = domestic supply (MT/year)
DEFCIT= net imports {imports minus exports) (MT/year)
i = indexes commodities whose consumptions are
specified as independent variables
and where

(39) TDSUPi(t) = TOUTPTi(t) [l—PFLOSSi] - RDEMi(t) - CHGSTKi(t) - FEED‘(t)

where:
TOUTPT = tctal domestic production (MT/year) (from the production
model of KASM)
PFLOSS = farm and marketing losses (proportion)
ROEM = farm consumption (MT/year) (equation (6))
ChGSTK = increases in carryover stock (MT/year) (equation 43))
FEED = animal consumption (MT/year) (from the production model

of KASM)
In addition, industrial consuuption of wheat and inedible industrial
crops are excluded from TDSUP,
With domestic production, feed use and farm consumption taken as
given to the nonfarm demand component, total nonfarm supply and,

hence, consumption are determined by the stock changes and imports/exports.
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Changes in 'stocks carried over at the end of'the rice year (see‘;
the d1scuss on above in the subsection on po]wcy 1nputs to DEMAND)
are a funcu1on of the difference between desired and actual stock 1evels

The desired stock level of a commodity i is:

(40) DSTKi(t) = STKRTiTDEMLi(t)/IZ

where:
DSTK = desired carryover stock level (MT)
STKRT = months of consumption desired to be carried over, a
policy parameter
TDEML =’

an exponential average of recent consumption requ1rements
(MT/year) | |

The average TDEML is computed by
dTDEMLi(t) 1

(41) —di— =3 (TDEMi(t) - TDEMLi(t))
TDEMLi ( to) = TDEM]-('tO)

where TDEM is human consumption requirements (equation (69)), and the
time constant 3 yeérs is assumed. (See footnote (6) above for a discussion
of the meaning of "time constant.") The actual stock level is

dSTK,(t)

it
(42) —g— = CHGSTK,(t)

STKi(tO) = STKO,

where:

STK = actual stock level (MT)

CHGSTK = change in stock level (MT/year)
and where

(43) CHGSTK.(t) = [(DSTK,(t) - STK;(t)) for t > BASEVR + 1
A 1VCSTKi(t) for < BASEYR + 1
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For to < t < BASEYR + 1, recorded empirical stock changes VCSTK are
used, while an exponential lag with time constant 2 years (this
could be generalized) is assumed for t > BASEYR + 1.

Given stock changes, now, there are three ways net imports
may be specified so that consumption of a commodity is an independent
variable. (See the discussion above on policy inputs to DEMAND.)
First, the user may project target per capita consumption levels of

the commodity for the natjon at various points in time in the future.

DEMAND will linearly interpclate between those points and, given
farm consumption, stock change, feed use, production and losses,
compute net imports recessary to meet the targeted national average

per capita consumption of the commodity.

(44} DEFCITi(t} = TPOP(t)PCSUPi(t) - TDSUPi(t) - RDEMi(t)

where:
TPOP = total population (persons) (from the population model
of KASM)
PCSUP = target national average per capita consumption

(MT/person-year) (a policy input)

Secondly, net imports may be projected directly by the user and
input to DEMAND, which Tinearly interpolates betweer the specified
points in time and determines the market-clearing consumer price in
each time period. This specification of imports may be combined with
the specification of price bounds as in equations (35)-(37) above.

In this case, if the price bounds are violated in the first solution
iteration, the price is fixed at the bound and net imports are
computed as a residual of the resulting consumption, essentially

overriding the targeted net import level.
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Finally, nonfarm consumption of a commodity may be determined as an
independent variable by assuming net imports do not change from the'pfevious

time period. That is,

(45) DEFCITi(t) = DEFCITi(t-DT)
This specification is combined in DEMAND with the price bounds So that net
imports will change over time only if nécessany to keep prices within the

bounds.

Reduced Form and Iterative Solution Algorithm

Let's begin by reordering the vector of consumer prices CPU, putting
all prices which are independent variables first in a subvector called Pl’
followed by those prices which are to be market-determined in a subvector

P So now we have, instead of CPU, a reordered, partitioned vector

2.
p1 » where Pl is of dimension NP x 1 and P2 is of dimension (NCOM-!P) x 1.
P2

Similarly, let's reorder the vector of per capita consumptions PCCONU .into

C
a corresponding Cl » where C1 is the reordered subvector of NP dependent
2

variable consumptions, and 02 is the reordered subvector of NCOM-NP consump-
tions treated as independent variables. Similarly, we can reorder and
partition the coefficient vectors and matrices in equations (13)-(14) to
correspond to Pl’ Pos Cy» and C,. Thus, we can rewrite (13)-(14) as dropping

the time subscripts)

' =
(13') C1 ] AO1 . Al A112 Py . A21 51
C2 A02 A121 Al22 P2v A22

where:
AO = the reordered and partitioned intefcept'vecfor AINTER
:;,=-the‘reordered and partitioned matrix of price slopes AE

the reordered and partitioned vector of S1 slopes BDEM
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(14') P,Tc,*C,'P, = ALPHA - EINCOM

The problem is to solve for the unknowns C], P2 and S1

in terms of the knowns P, and C, (and income, which has been included
in the intercept terms--see equation (18)).

Before putting (13')-(14') into reduced form, the solution
is simplified one step by substituting the equations for €, in (13")

into (14') giving

P
12]IP1’+ A2151]+C2TP2 = ALPHA-EINCOM
2 1

(G
Finally, the reduced form can be written--putting all the unknowns on

i T {
(14") P1 (AOI + [AlllAl

the 1eft and the knowns on the right and combining (13') and (14')--as

—
>
(=)

ot
>
-

1]
><

v = |72

STIN x 1

X = |ALPHA-EINCOM - P,T(AO; + ALP) [y ,

1 1 111
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Aly,

T, pT ,
A=c,' +P A1, PA2
2 "M Tt

and where the dimension N = NCOM - NP + 2. Now the system (46) can be

solved by
I |
(47) Y =A"" X

If one or more prices are bounded, the solution is iterative. In
the first iteration, market-clearing prices P2 are determined consistent
with the given consumption C2‘ If any price in P2 lies outside its
bounds, the price furthest outside is set to its nearest bound, that
is, it is removed from P2 and placed in Pl’ and its corresponding
consumption is moved from C2 to Cl' A new reduced form is computed and
the system solved again. This iteration continues un“il all bounded

prices lie within their respective bounds.

Trade Accounting and Performance Measures

Based oﬁ consumptions and prices determined in the other DEMAND
components, foreign trade azcounts and a number of other variables are
computed which can be used as measures of how the DEMAND system responds
to alteranative policy assumptions. These include nutrition levels,
self-sufficiency levels and requirements for self-sufficiency, price
indices, consumption expenditure accounts, and government subsidies

implied by the price policies. In addition, food consumption is apportioned
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to processed and unprocessed foods as outputs to the national economy

model.

Trade Accounting

For accounting purposes, DEMAND treats all deficits and surpluses,
except for rice, bariey and potatoes, as imports and exports respectively.
In reality, of course, stocks, for example, may be built 1p or depleted
beyond the policy specifications in equations (40)-(43); or, in the
case of surplus grains, feed grain import requirements can be at
least pertially offset by dnirza i+ Food grain surpluses, as KASM
does do for barley and potatoes . the production model is
running. Furthermore, surpluses or deficits of rice and barley are
added to or subtracted from stocks instead of accounted as exports
or imports, subject to stock level constraints.

Deficits for all commodities (negative deficits are surpluses)
are computed by (48 . Once a solution to (47) has been obtained for
consumer prices and per capita nonfarm consumption and total nonfarm
consumption ) has been computed in (23), deficits computed in (48) are
consistent with those computed in (44) or (45) or specified by policy

directly.

(48) DEFCITi(t) = Qi(t) - TDSUPi(t)
where (48) is essentially an inversion of equation (38), i.e., Q =
SUPPLYi and the market is cleared.

For tobacco exports (i=9), equation (48) is adjusted to account
for the different forms of tobacco as sold by farmers, domestically

consumed and foreign traded [6, Chapter 3]. Also, for all impdrts
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(DEFCITi(t) > (), the quantity imported is increased over the deficits
computed in (48) by a proportional shrinkage loss, PILOSS.
For exported commodities (DEFCITi(t) < 0), the value of exports

and export profits are

+

(49) VALDEFi(t) = DEFCITi(t) PNLDEXi(t)

(50) PRFEXP;(t) = -DEFCIT,(t) [PWLDEX(t) - CPU,(t)]

where:
VALDEF = value of exports (if negative)(w/yedr)
PWLDEX = export price (W/MT)
PRFEXP = profits on exports (W/year)
CPU = domestic consumer price (W/MT)

In addition, total value of exports, VALDF1l, is the negative sum of
VALDEF for exported commodities.
For imported commodities (DEFCITi(t) > 0),

(51) VALDEFi(t) DEFCITi(t) PWLDIMi(t)/(1+TARIFFi)

(52) TARREVi(t) VALDEFi(t)TARIFFi

(53) PRFIMPi(t) DEFICIT{(t) [CPUi(t) - PNLDIMi(t)]

where:
VALDEF = value of imports (if positive) (W/year)
TARIFF = import tariff rate
PWLDIM = import price (W/MT)
TARREV = tariff revenues (W/year)
PRFIMP = profit on imports (W/year)

Total value of imports, VALDF2, is also computed.
Finally, DEMAND computes the agricultural commodity trade balance

and total trade profits.

(54) TVALDF(t) = VALDF1(t) - VALDF2(t)

(55) DVALDF(t)

TVALDF(t)/WOND(t)
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(56) TROPRF(t) = |  PRFIMP.(t) + PRFEXP, (t)

i=1
where:
TVALDF = agricultural commodities trade balance (W/year)
DVALDF = agricultural commodities trade balance ($/year)
WOND = foreign exchange rate (W/$)
TRDPRF = total trade profits (W/year)

Self-Sufficiency

In Korea, 100% self-sufficiency in rice, barley, soybeans and
Tivestock products is a major policy objective for economic and
political reasons. Given yields, total production and feed requirements
from the production models of KASM, DEMAND computes what would be
required in the way of production and, for crops, land allocations
for 100% self-sufficiency. In addition, actual self-sufficiency levels
are computed for comparison.

Three types of self-sufficiency requirements are calculated:
1) requirements for human consumption only; 2) requirements for human
consumption and feed use; and 3) requirements for human consumption,
feed use and stock changes. The second type is the one generally
considered in Korea. That is, if imports (exports) equal carryover
stock increases (decreases) for a commodity, then Korea considers
itself 100% self-sufficient in that commodity.

For each crop, land area requirements depend on effective yield,
defined as actual yields adjusted for farm and marketing losses and

seed requirements.,

(57) EFFYLDi(t) = {LDi(t) [1- PFLOSSi] - SDPHAi
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where:
EFFYLD = effective yield (MT/ha-year)
YLD = actual yield (MT/ha-year) (from the technology change
model of KASM)
PFLOSS = loss rate (proportion)
SDPHA = seeding rate (MT/ha-year)

i indexes crop commodities, i = 1, 2, ..., NCROP
Then, area planted to that commodity to meet the three types of self-

sufficiency requirements are, respectively,

(58) AREQHi(t) = TDEMi(t)/EFFYLDi(t)

(59) AREQHFi(t) AREQHi(t) + FEEDi(t)/EFFYLDi(t)

(60) ARQHFSi(t) AREQHFi(t) + CHGSTKi(t)/EFFYLDi(t)

where:

AREQH = crop area required to meet human consumption demand (ha)

TDEM = total human consumption demand (MT/year) (equation (74))

AREQHF = crop area required to meet human and animal consumption
demands (ha)

FEED = feed use (MT/year) (from the production model of KASM)

ARQHFS = crop area required to meet human and animal consumption
demands and stock changes (ha)

CHGSTK = stock change (MT/year) (equation (48))

Total land utilization requirements for each type of self-sufficiency

are, respectively,

NCROP
(61) TARH(t) = J AREQH. (t)
i=1
NCROP
(62) TARHF(t) = 7§ AREQHF . (t)
i=1
NCROP
(63) TARHFS(t) = ‘Zl ARQHFS, (t)
1=

Total production in MT/year, required for each kind of self-sufficiency

depends on the above land area requirements and the actual yields:
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(64) QREQH, (t) = YLD, (t) AREQH.(t)

(65) QREQHF,(t) = YLD, (t) AREQHF, (t)

(66) QRQHFS,(t) YLD, (t) ARQHFSi(t)
Finally, production requirements for each livestock commodity

to meet human consumption demands are

(67) QRQHLVi(t) = TDEMi(t)/(l-PFLOSSi)
where 1 indexes livestock commodities.

For each commodity, the actual self-sufficiency level is the
ratio of domestic production to effective demand, where effective
demand is exclusive of stock chanjes. That is, the second type of
self-sufficiency is computed:

TOUTPTi(t)
) TOUTPTi(t) + DEFCITi(t) - CHGSTKi(fy

(68) SELFSUi(t)

where:
SELFSU = self-sufficiency level (proportion)
TOUTPT = domestic production (MT/year) (from the production model

of KASM)

National Consumption and Nutrition
Farm and nonfarm consumption are combined to form total and per
capita national consumption.

(6%) TDEMi(t) = RDEMi(t) + Qi(t)

(7¢) PCNCONi(t) = TDEMi(t)/TPOP(t)

where:
TDEM = human consumption of a commodity (MT/year)
RDEM = farm consumption (MT/year) (equation (6))
Q = nonfarm consumption (MT/year) (equation (23))
PCNCON= national average per capita consumption (MT/pers-n-year)
TPOP = national population (persons) (from the population model

of KASM)
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Nutrition accounting is done for daily calorie and protein consumption
of the farm and nonfarm populations as well as the national average.
The nutrient intake is also broken down by source, plant sources, animal

sources and total. Farm consumption of calories from plant sources is

(71) CALll(t) = E CALPUk(t) PCCONk(t)/365

where:
CALL11 = farm consumption of calories from plant sources (k cal/person-day)
CALPU = calorie content of foods (k cal/MT)
K = indexes crop commodities

Similarly, nonfarm and national average plant calorie consumption,

CAL12 and CAL13, respectively, are computed using PCCONU and PCNCON,
respectively. In the same way, calorie consumption from animal sources
CAL21, CAL22 and CAL23 are computed for farm and nonfarm consumers

and for the national average, respectively, where the index k in equation
(71) represents livestock commodities. Total calorie consumption,

i.e., from both plant and animai sources, is

(72) CAL3j(t) = CAL,.(t) + CAsz(t)

1
for j =1, 2, 3, i.e., farm, nonfarm and national average. The percent
of total calourie consumption coming from each source is also computed
for each consumer group.

Finally, similar equations compute protein consumption PRO (grams/

person-day) from each source for each consumer group based on the protein

content of foods PROTPU (grams/MT).
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Price Indices and Government Subsidies

If the marketing margin MM, used in equation (24) to compute
producer prices, is assumed to represent normal marketing costs including
returns to the entrepreneur and other value added, then, for those
commodities whose producer prices are set by policy assumption, we
can compute an implied government subsidy. Negative subsidies could be

interpreted as additional taxes.

(73) GOVSUBi(t) = TPAVGi(t)[l + MMi] - CPUi(t)
where GOVSUB is the implied subsidy in W/MT.

Six price indices are computed by DEMAND: an all commodities
consumer price index; consumer price indices for all foods, for rice,
for other grains (barley, wheat, pulses, potatoes and miscellaneous
grains) and for livestock products (beef, milk, pork, chicken, eggs
and fish); and a world price index for food commodities. Since all
prices in KASM are in real terms (1970 won), price indices computed are
deflated price indices. Therefore, the consumer price index for all
commodities CPI, which is the implied deflator, should always be unity

(i.e., it is deflated by itself--see discussion in Chapter 5).

) : NCOM CPUi(t) NCOM
CPI(t) = W. W.
( ) iél i CPUiZt05 izl i

where:
CPI = all commodities consumer price index, deflated
CPU = real consumer prices (W/MT)
W. = price index weights

j
Whereas (74) is summed over al] commodities, the food, rice, other

grains and livestock price indices (CPFI, CRPI, COGPI, and CMPI,



61

respectively) are summed over only the appropriate commodities. The
world food price index for Korea (WPFI) is based on import and export

prices and weighted by trade volumes in 1970.

Consumption Expenditure Accounting

For nonfarm consumers, total, food and nonfood consumption
expenditures and savings are computed by DEMAND. Total consumption
expenditures, which are constrained t~» equal EINCOM in equation (14),

are

S

(75) TEXPT(t) = .21 CPUi(t) Qi(t)/ALPHA
'l:

where TEXPT is in W/year and n = NCOM, the number of commodities. Nonfood

expenditures TEXNF, in W/year, are

(76) TEXNF(t) = CPUNCOM(t)QNCOM(t)/ALPHA

and food expenditures by nonfarm consumers TEXPF, in W/year, are

(77) TEXPF(t) = TEXPT(t) - TEXNF(t)

The food proportion of nonfarm consumption expenditures is

(78) RFTEX(t) = TEXPF(t)/TEXNF(t)

and the nonfarm savings rate is

(79) XDIFF(t) = POPZ(t-DT)UPCI(t-DT) - TEXPT(t)
where it is assumcd consumption and savings in the current period are
out of income from the previous period. Per capita values of the

above variables, except RFTEX, are also computed.
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For farm consumers, per capita nonfood consumption expenditures

(needed by the national economy model of KASM) are computed as a residual:
n

(80) FEXNFC(t) = EFRNY(t) - ¥ TPAVG, (t)RDEM, (t)/POP, (t)
i=1

where EFRMY is total per capita farm consumption expenditures
(equation (10)) and n = MCOMAG, the number of food commodities. The
residual FEXNFC is constrained not to fall below a minimum level of
nonfood consumption, where savings resources are used if necessaiy to

stay above the minimum.

Processed and Unprocessed Food Consumption

Finally, the national economy model of KASM needs projection of
farm and nonfarm food consumption expenditures broken down into processed
and unprocessed foods. Constant proportions, based on 1972 survey
data, are used to compute the breakdown. This is a gross simplification,
especially for long run analyses, but it can serve as a first approximation
for the purposes of KASM. For farm consumers,

n

(81) FCONU(t) = ) TPAVGi(t)RDEMi(t)PFUt//POPl(t)
i=1
n
(82) FCONP(t) = 7 TPAVGi(t)RDEMi(t)(l-PFUQ//POPl(t)
i=1
where:
FCONU = farm expenditures on unprocessed foods (W/person-year)
FCONP = farm expenditures on processed foods (W/person-year)
POP1 = farmm population
PEU = proportion of total-expenditures of a commodity in
unprocessed form
n = NCOMAG, the number of agricultural commodities

Similar equaticns compute UCONU and UCONP for nonfarm consumers.



CHAPTER 3
MODEL TESTING AND CREDIBILITY

puterized mathematical models. These tests are:
1. coherence--; test of internal logical consistency;

2. corresponderice--a test of comparing the model's behavior with
that of its real world referrent;

3. clarity--a test of comprehensibility of the model and its results;
and

4. workability--a test of efficiency, i.e., the usefulness (value)
of the model's results rolative to the difficulty (cost) of obtain-
ing them. '

These Credibility test of a model are continually applied not only
‘during model development but every time it is used. The clarity and
workability tests are of particular relevance and importance in mode]
utilization. This chapter Timits jts discussion to the coherence and
correspondance testing conducted during mode} development. These in-
clude internal consis tency checks, time-serijes tracking tests, and

sensitivity analysis.

Internal Consistenqy

The internal Togical consistency of DEMAND, as for any computer simy-
lation model, is tested every time the model is run. This involves
verifying, for . e, that upper and lower bounds on variables are

not violated, an. generally that mode] behavior is consistent with

63
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basic assumptions. This process is frequently associated with debugging
the computer program but also relates to verifying the mathematical model
and its set of parameter values. '

In early stages of model development and testing [9] it became
apparent that the linearization of the basic Cobb-Douglas demand-price
model (equation (15) in Chapter 2) tended to be unstable when inverted
to solve for price as a function of supply, particularly for price-
inelastic commodities. It was not uncommon for market-clearing prices
determined in this way to range from unreasonably large to even nega-
tive values. At first, reserve prices wcre used as lower bounds to
prevent low or negative prices, and the jterative solution process
described in Chapter 2 was implemented [9]. Later, "EMAND was ”
generalized to provide both upper and lower bounds related to foreign
trade policies and/or domestic price stabilization policies.

Therefore, it is advisable to use DEMAND only with bounded or exo-
genously specified consumer prices. That is, the switch KFTi (described
in Table 5.2 in Chaptier 5) should have va\ue‘3, 4 or 5 for each commo-
dity i: values 1 and 2 specify unbounded price policy options.

In DEMAND's standard run (Appendix C), eight commodities, including
the major grains rice, barley and wheat, have consumer prices projected
exogenously (KFT=5) in the projection period beginning in 1976, and the
remaining 12 are to be determined by the market subject to bounds
(KFT=3. or 4). In 1976, the first year of the projection period, 11
jterations are required, with 10 commodities' prices hitting the bounds

and only two being completely market determined. For the next four
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years, 1977-1980, only six of the 12 are bounded, and Runs 7-9 are bounded
during the last five years of the simulation. These results are. 57
course, dependent on the price bounds and eéxogenous production projections
specified for the standard run; less restrictive bounds would tend to
reduce the number of jterations (bounded prices) in the solution.

An important area for further mode] development, therefore, would
be to consider alternatives to the Tinearized Cobb-Douglas consumption
functions. The state-space modeling approach could be a useful point
of departure.

Another, more minor, internal consistency problem encountered
relates to the assumption that al] prices in KASM are rea} prices, where
‘the implicit deflator is Korea's all-citjes, all-commodities consumer
price index. This deflator does not appear explicitly in the mode1;
however, it is used to deflate past prices input to the model. These
time series of deflated prices are used in the model as a basis for
projections into the future. Therefore, the projected prices implicitly
have the same deflator. For consistency with this implicit assumption,
then, the index formed from all the consumer prices, including that of the
nonfood aggregate commodity, must be unity. That is, it is implicitly
deflated by itself.

We can see this if we assume we can write each real consumer price

CPU as
(83) CPUi(t) = Pi(t)/I(t)

where:

P

§ = the nominal consumer price (K/MT)
I

the a1l commodities consumer price index

un
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and where the index I is defined as
0 4(t)
(84) 1(t) %=1 1__(—)

- with tW,=1. To get an index CP! of the real prices CPU, then (assuming
CPUi(0)=Pi(0)),
n CPU, (t) n CPU, (t) n P, (t)/I(t)

e Ay T R

(85) CPI(t)

n
- -117-12?1E_§f;_ - it =1
where we have substituted (83) and (84) into (85).

However, in DEMAND's standard run, CPI drifts upwards from 1.0
to a value of 1.129 by 1985. This happens because the nonfood price
index is projected outside of DEMAND, by the user or by KASM's national
economy model (NECON), independently of the food prices. Furthérmore,
the major food prices, especially rice with a price index weight of
169.7 out of 1000.0, are also projected exogenously in the stancari!
run by policy assumption. While nominal prices could be independently
projected in this way, real prices are not independent of one another
since they are all part of the deflator. Therefore, a possible remedy
we can suggest would be to add another equation to the simultaneous
system (equations (13) and (14) in Chapter II) which would determine
the nonfood price index as a dependent variable of DEMAND, rather

than of NECON, so that CPI = 1.0.
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Time-Series Tracking

Necessary, but not sufficient, for passing the’Corresbdndence”*'
test of credibility is the model's ability to track historical time
series ;o an acceptable degree. What is "acceptable" depends on how
the model is to be used. In addition to time-series tracking, decision
makers typically require the model's behavior to Cdrrespond ta their
own conception of "how things work." This applies both 1) to s fmu-
lating past behavior which may not be measured in recorded statistics
but which the decision maker has some 9fée1ings" about, and 2) to
projecting future behavior bnder alternative assumptions.

This is not to say thit a model's roje is limited to confirming
the preconceptions of the decision makers using it, although simply
quantifying those Preconceptions may be not without value in some
circumstances. Rather, a model can also serve an educational function,
leading to changes in those preconceptions, to the extent that unex-
pected or surprising behavior of the model can be satisfactorily explained.

National average Per capita consumptions of the 17 food commodities
(PCNCON -- equation (70) in Chapter 2) were selected for comparison
of DEMAND's behavior with histofical data. In‘addition, cdnsumptions
of three commodity groups -- grains, fruits and vegetables, and meats --
were observed to examine the model's tracking ability at a'more aggre-
gate level. Tna model was run during the tracking period (1976-1975)
using historical values of consumer and producer.pricés, nonfarm income
and doméstic production. Therefore, consumptioh was the>onl} Qaridble,

other than trade and other performarice variables, left for DEMAND to
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determine. tssentially, then, given the form of the consumption
functions, the time-series tracking tests boil down to a test of the
elasticity values used. Although the tracking period available is
relatively short -- 1971-1975 -- it is long enough to give a rough
jdea of DEMAND's tracking ability. (The year 1970 is excluded from
the results since DEMAND is initialized to 1970 consumption data.)

A normalized sum of squared errors is used for each of the 20
variables to measure how well the model fits the historical series.
In addition, since these measures are normalized, they can be added

together as an overall measure of goodness of fit. The measures are:

1975 | Yo(t)-Y, (%) ¢

55.= 1
1
17
_ L SS,
TSS - i=~l 1

where SSi is the goodness-of-fit measure of variable is Yi(t) is the

sfmulated value of variable i in year t; Yi(t)
. Obviously, SSi=0 would mean that DEMAND exactly reproduced the
recorded series of variable i. In order to evaluate the goodness-of-
fit, we need some idea of how large a value of SSi would be considered
"béd;" or, conversely, how small a value is necessary to say‘;hat_the
model tracks well. A reasonable reference value is the bad case where
thé mode] produces only zero values for variable i; for example, zero
riée consumption over the tracking period. This would not be a worse

case, however, since negative values or simulated values more than

twice the‘recorded values would be worse than zero. If DEMAND producéd
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nothing but zeroes, then, ca111ng SS (O) the result1ng goodness-of-fit
measure, we would have:

1975 v.(t) |
SSi(O) = I —_—

t=1971 Yi
which can be shown to be equivalent to

1.
$S,(0) = 4] — | 45

whefe S is the sample standard deviation of the five historical data
points of variable j and Y is their mean. ,

The historical and simulated values of per capita consumption of
each commodity and commcdity gioup are shown in Table 3.1, Only the
groups and rice consumption are graphed in Figure 3.7. Table 3.7
also shows the computed goodness-of-fit measures for each, their sum
1SS, and the values these measures would have if DEMAND produced only
zeroes for the 20 serjes.

For most commodi ties, particularly the major ones and the three
aggregations, DEMAND tracks “onsumption reasonanly well, This is ‘
particularly remarkable for rice and barley, considering the Korean
government has been heavily involved in quantity control programs for
these commodities while DEMAND relies only on price and income to
explain consumption. In the case of rice, for example, Figure 3.1

indicates that DEMAND seems to be able to pick up the trend but not


http:goodness-off.it

the rather large oscillations historically observed (at least, as

derived from official statistics) about that trend.

Table 3.1

DEMAND Time-Series Tracking Results of
Per Capita Consumption (kg/person-year)

ol

Commodity 1972 ss!  ss(0)?
1. Rice 22 120.6 D olaae | 013 5017
‘2. Barley K| 404 43.3 g s | 0182 5.0091
3. Wheat H1 509 6.5 1o | 2 5.0047
4. 0. grains g :2 2:3 :; :? .3755 5.3606
5. Fruits  H | 112 13 20182 | oes1 52
6. Pulses  H | 7.9 & -2 ® | 0549 5.0539
7. Vegetables A -9 gg:g -0 :3 .0269 5.0126
8. Potatoes  H | 56.0 1.9 -8 S| 2129 5.1384
9. Tobacco  H | 1.0 1.3 1S 15| a0 s.e8m
10. Ind. crops H 1 1.3 1.6 A RPN
11. Beef Hi 12 1.2 18 2.2 | .0275 5.2180
12. Milk Hl 24 3.9 3 37| 5469 5.2303
13. Pork ; 2.4 2.5 g:g 2.7 | 0508 5.0081
14. Chicken | 1.5 1.6 2 1| 0154 5.003
:Z. i?g: g zz:é 3%:2 4§:Z 4§:§ .0573 5.0106
. F18 . . . .
o e § | 03 23 BE W By 0T
s | 12.3 12.6 12.7 | -

5.3256
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Table 3.1 (continued)
,E)mmodity 1971 1972 1973 1974 1975 | ss! 55(0)2
- | .
rain HI294.1 283.1 272.7 260.7 4754|
et B K e B e | o s
rt/veg . . . .2 .
; S| 8000 gg.g 85.4 87.6 873 0193 5.0124
eats 0.0 3.3 41.3 479 457
S| 3.5 381 44.8 458 49'5| -0343 5.1533
| . 8 9
flAll commodi ties 3.8763" 87.3313
i
Notes:

1. Goodness-of-fit measure,

2.

[9%)

Goodness-of-

Historical time serij
in Korea, 1965-1974,

‘Om\:mmb

Simulated time series,

Fruits, vegetables.

Sum of the 17 s§ values.

normalized sum of Squared errors.

Rice, barley, wheat, other grains,
Beef, pork, chicken, fish.

Sum of the 17 SS(0) values.

es from Alan R, Thodey,
KASS Special Report 11,

pul

fit measure if simulated series were zero.

Food and Nutrition
1976.

from standard run of DEMAND.

ses, potatoes.
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' A similar'observatioh4cén be made in gehéfﬁlylthat ig ;DEMAND :
fits the trends:reasonab]y we]1 Indeed th1s is not surprising
since the elasticity values were "tuned“ specifically to achieve
these tracking results. Further tuning mqy improve the results but
the marginal improvements which may be obtained should be weighed
against the efforts which would be required to obtain them. Furthef—
more, one should perhaps not expect or require a price-income demand
model to capture more than the basic trends of a complex, dynamic
process involving changing tastes, storage behavior and other economic
and psychological factors.

A final observation we make here 111ustrates an important point
to keep in mind when evaluating the time- -serijes tracking performance
of a model. That is, the historical series used for comparison are
also subject to error. For example, the data 1ndicate that potato
consumption increased about 60 in 1975 alone. DEMAND, however, pro-
Jects a continuation of the downward trend of recent years. Thus, it
is not always clear, particularly when the simulated and historical
series ate relatively close, which one is closer to "reality."

Sensitivity Analysis

In sensitivity analysis we are interested in testing the respon-
s1veness of a model to changes in parameter values, Usually, the
value of a single parameter is changed by an appropriate ,mount and
the effect of this change on the behavior of the model variables js
observed. 'v

Sensitivity analysis provides important information for both
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coherence and correspondence tests of credibility. That is, indications
of the model's internal logical consistency as well as its consistency

with its real-world referrent can be gotten by observing and explaining

the behavioral changes arising from parameter value changes. Further-
more, sensitivity analysis provides insights'into the workings of the
model as a system and, by implication, of the real-world system as well,
jnsights which are valuable in designing policy strategies. Finally,
sensitivity analysis results indicate those parameters whose values

are relatively more crucial to the model's behavior, information which
can profitably be used in allocating scarce resources for data gathering
and parameter estimation.

This section reports on a series of 23 sensitivity runs of the
DEMAND model. First, we discuss the selection of parameters and response
variables to be tested and of the sensitivity measure used. This discus-
sion is then followed by a presentation of the results.

Dosign of the Analysis

In each of the 23 runs, a single parameter or set of interdependent
parameters was changed by a standard’20% from its standard value or by
an amount reflecting the subjective degree of confidence in the standard
value.

The first twelve runs test the commodity-specific consumer behavior
parameters -- own-price and income elasticities, and substitution propor-
tions -- for farm and nonfarm consumers sepérately. Rice and fish were
selected for thesé parameters since they account for the largest part

of grains and meats consumption, respectively. Changes in their parameter
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values can, therefore, be expected, partly through substitution
behavior, to be relatively more sensitive than those .of other commo-
dities.

Own-price and income elasticities of rice and fish were increased
20% for farm and nonfarm consumers, except the fish income elazticities
which were decreased 207% since their standard values were already high.
Also tested were the total substitution proportions of rice and fish.
These parameters indicate the proportion of a decrease (increase) in
rice or fish consumption which is compensated by an increase (decrease)
in the consumption of substitute commodities (see Appendix D). For
rice, the values were increased from the standard .95 to 1.00, while
for fish they were increased 20% from the standard value of .33.

The next four runs test the effect of changing the values of para-
meters which cut across ajl commodities. These include farm and non-
farm average Propensities to consume and the time constants used in
exponentially averaging producer prices and income. The average pro-
pensities to consume were raised from .85 to .90 and .80 to .90 for
nonfarm and farm consumers, respectively. The exponential average
delay for producer prices was raised 50% from 2 years ta 3 years,
which would t:nd t- further smooth the price response of farm consump-
tion to reflect more subsistence behavior, Conversely, the income
averaging deliy was decreased 50% from 2 years to } year for both farm
and nonfarm consumers to provide a quicker cons.umstion response to
income changes.

Runs 17-19 test the model's response to changes in the exogenous



76

consumer price projections of rice, barley and wheat, respectively.
Producer price projections remained unchanged. Remember that the
standard run makes the policy assumption that prices of rice, barley
and wheat are projected exogenously rather than by the model, i.e.,
KFTi=5 and KPAVGi=1 for i=1, 2 and 3 (see Table 5.2 in Chapter 5).
Finally, the last four runs test the sensitivity of the consumer
price bounds of pulses, vegetables, potatoes and beef, respectively.
The set of bounds for each commodicy was increased 50%. That is, the
maximum allowable percentage increases and decreases.in domestic ~onsumer
prices for these commodities were increased 50%. |
Also part of the analytical design is selection of the performance
var1ab1es to be observed and the sensitivity measure to be u*ed In
accordance with the testing of rice and fish elasticities and subst]tution
proportions, per capita consumption of rice and fish is 1nc1uded_among
the response variables observed. Also included are consumptions of the
ﬁain substitutes of these commodities, barley and beef, respectively.
These four variables are those likely to be the most affected by these
parameter changes. The remaining response variables all represent aggre-
gate behavior to rcflect the sensitivity of the tected parameters in thé
system as a whole rather than just on the variables most direct]y af cted.
These include por capite daily cazlorie and protein consumction, tota;?3
per capita food consuinption expenditures of nonfarm consumers, the agri-
cultural trade balance and the consumer price index of~1ivestock products,
including meats, milk and eggs. The price index of this commodity group

was se ected since all of these prices are market-determined, subject to
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bounds, of course. Finally, the total of the 17 time-series thacking
measures, TSS, is included to reflect the 1mpact of parameter value
changes on the model's tracking ability.

The measure used to quantify the sens1t1v1ty is the elastlcity,
i.e., the percentage change in the performance variable per percentage
change in the Parameter value. The respective changes are measured
relative to the standard run solution in 1985,

Results of the Analysis

The sensitivity elasticities of each of the 10 response variables
with respect to each of the 23 test parameters are given in Table 3.2.
For reference Purposes, base run values for 1985 are shown in the first
Tine of the table.

0f the elasticity parameters tested, by far the most sensitive is |
the nonfarm own-price elasticity of rice (Run 1). TIts effect on own
consumption (rice) and cross consumption (barley) is larger than other
rice or fish paramaters, It is noteworthy that, because of the way
substitution behavior is modeled (Appendix D), the cross effects of
changes in the own-price elasticities of rice and fish (Runs 1 and 7)
on consumption of barley and beef, respectively, are stronger than the
direct effects on rice and fish consumption.

Also notice that the farm elasticities tend to be much less sen-
sitive than the nonfarm elasticities. Two factors explain this result.
First, national average consumpt1ons and the aggregate variab]es that
depend on them are more heavily weighted toward nonfarm consumers,

where the nonfarm population increases to 71% of the total by 1985.
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Table 3.2
Results of DEMAND Sensitivity Tests

L = Test Parameters Response Variables (Values for 1985)
H Nonfarm | Agric. Meat Time Series
{ Rice Barley Beef Fish Calorie | Protein fFood Trade Corsumer Tracking
Cymbolic Percent| Consump., Consump, Consump. Consunp. | Consump.| Cons ump.| Consump,| Balance|Price Index Measure
I Definition Name Chango | PCNCON(1; PCHCON(2) PCNCOR(1T) peNCONCLI8)Y CAL(3,3)] PROC3,I)] TEXPEC TVALDF _CMpl TSS
- - - = - - kpfcap-year - - - - - = = Cal/cap-] g/cap- | th.won/ | billion -
: day day cap-yr won/yr | 1970~100
RBase run with standard data values - - 127.9 44.3 1.0 59.7_ 2707 _ 84,7 56.2 1290  143.3 3.8601
I - T Semsitivity Elasticity (% Change in Output/% Change in Data) -~ - - - = = - - - - -
1. Nonfarm own-price elasticity rice ELASP(1,1) 420 -.070 248 0 [§] .015 .018 -.009 -.03° .003 .026
2. Farm own-price elacticity rice ELASPR(1,1) +20 -.020 .023 1] 0 -.004 0 0 PR AAL Q -.001
3. Nonfarm rice substitution preportion PSUBTG(1,2) + 5,25 o] .301 0 0 . 049 L045 0 -.030 0 .008
4, Farm rice substitutlon proportion PSUB1G(L,1) + 3,25 0 .043 0 0 .007 0 4] 0 0 0
y. Nontarm rice initial income elasticity ELISAV(1) 420 .023 011 )] 0 .013 . 006 Q . 004 -.003 -.004
6. Farmm rice initial Iincome clasticity ELISVR(1) +20 .020 0 4] 0 . 009 .006 0 (1] 0 .001
7. Nonfarm cwn-price elasticity fish | ELASP(18,18) +20 0 -.011 167 -.017 0 o] .027 -.019 .091 .004
8. Farm own-price clasticity fish ELASPR(18,18) | +20 Y] 0 0 -.00R 0 0 0 0 .014 .001
9, VNonfarm tish substitution preportion PSUBTM(4,2 +20 0 01 167 ] 0 ] .036 -.031 .091 0
116, Farm fish substitution proportion PSURTM{4 1) +2G . 0 "0 0 0__ 0 0 0 -.004 .014 .002
Ni, Nonfarm fish initial income elasticity ELTSAV(18) -20 | 0 1] 0 017 -.002 0 .018 -.0C8 .010 -.056
;ll‘. farna fish infitial income alasticity ELISVR(1R) =20 0 0 0 067 .0u? .012 0 -.050 .003 .007
113, Nonfarm average propensity to consume APCX + 5.88 .013 . 307 .567 .028 069 .060 L8B4 -.330 .522 2.129
‘ls. Farm average propensity to consume APCE +12.5 0 [} 0 0 0 1} 0 0 0 0
1153, Producer price exponential average delay DELY +50 -.002 .005 o .5 -.001 0 - 0 .005 -.00} -.034
: incomc exponantial average deolay YDEL -50 ~-.003 041 0 -.003 L 004 .005 .025 -.003 .004 .095
Prajncted rice consumer price veruT(l) -5 -.0Mn .181 4 0 .015 .024 .214 -.016 -.014 [§]
Projected barley consumer price VCPUT(2) -10 o] -.068 o] } -.007 -.012 .036 .008 -.007 0
Frojected wheat consumer price VCPUT(3) + 5 0 045 0 0 0 0 v} V] 0 0
Consimer _price bounds, pulses PCPMAX/MIN(G) | +50 0 (4] 0 .o _.004 .014 -.004 -.002 Q (4]
vemswaeer price bounds, vegetables PCPMAX/MIN(7) | 450 0 0 0 0 o] 0 .004 [} 0 0
: Conuumer price bounds, potatoes PCPMAX/MIN(8) | +50 -.002 -.009 0 0 006 .002 -.007 -.022 0 0
2 Consumer price bounds, beef PCPMAX/MIN(13){ +50 -.002 .009 .194 -.003 002 .005 -.039 -.045 -.188 0
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Secondly, the price responsivenesstof farm copsuners is,muted,py the:”
subsistence consumption assumption where exponential]y_averaged past
Prices are used instead of current prices. . |

It is interesting that there is 3 noticeable effect on barley .
consumption of changes in the fish own-price elasticity and substitution
proportion for nonfarm consumers (Runs 7 and 9). This is attributable
to the income effect, wheret y the income constraint forces barley con-
sumpt-on (and possibly others, as well) down to allow for the increased
beef consumption. | '

The most sensitive parameter tested is the nonfarm average pro-
pensity to consume APCN (Run 13). Changes in this parameter essentially
shift all consumptions up or down by Toosening or tightening the income
constraint. Notice that tuning this one parameter tan be extremely
effective in improving the mode1'§ historical tracking ability -- the
sensitivity elasticity of TSS is 2.129, i.e., a 10% decrease in APCN
would achieve a better than 20% improvement in TSS (assuming, of course,
Tinearity in the relationship between APCN and TSS). Looking at a more
disaggregated level, most of that sensitivity is in livestock products,
whose tracking measure has a sensitivity elasticity of 13.395, and most
of that is in fish consumption tracking, with an elasticity of 66.414.
By comparison, the tracking measures of grains and rice have sensitivity
elasticities of .232 and 1.181, respectively,

The farm average propensity to consume APCF, by contrast, has

virtuzlly no effect on the response variables observed (Run 14). This
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is due to the fact that no income constraint is built into the farm
demand model. The only variable affected by a change in APCF is farm
nonfood consumption expenditures, which is computed as a residual.

This in turn would affect behavior in the national economy model (NECON)
when DEMAND is linked to NECON.

The last seven runs test changes in parameters relating to the
projection period only, i.e., after 1975. Therefore, these parameters
have no effect on the model's tracking measure. 07 the consumer prices
projected, that of rice, naturally, is the most sensitive; rice alone
accounted for 18% of nonfarm per capita food consumption expendi tures
in Korea in 1970.

Somewhat surprisingly, the price bounds appear relatively insensi-
tive, those of beef showing the most sensitivity (Runs 20-23). Looking
:at the commodities directly involved, however, pulses, vegetables,
Epotatoes and beef consumption hav: sensitivity elasticities of 105,
-.002, .276 and .194, respectively, in Runs 20-23 (only beef's is
shown in Table 3.2). The only aggregate variable examined in Table
3.2 which shows any appreciable sensitivity to the price bounds is
the food trade balance TVALDF. This variable responds directly to the
individual consumption changes (which are substantially sensitive as
noted above) since domestic production is projected exogenously in

these runs.



CHAPTER 4
FURTHER RESEARCH AND MODEL DEVEL OPMENT-

No model intended for practical use can ever be said to be
complete. It must evolve with the evolving needs of its users. To
accomplish this, the researchers and analysts responsible for devel-
oping, maintaining and applying DEMAND must work in close interaction
with thn decision makers who are the ultimate usci. of the produét.
Therefore, we can no more anticipate all future directions for mode]
development than we can anticipate all future concerns of decision
makers, Nevertheless, as a result of the development and tests
conducted on DEMAND to this stage, we can identify some potentially
fruitful areas for research and model development. These are discussed
in terms of the model's structure and data base.

Structural Development

We noted earlier that the logical implication of DEMAND's assump-
tion that al1 prices are real prices requires the all-commodities con-
sumer price index computed: by the model, which is the implicit deflator,
to be identically unity, i.e., deflated by itself. (See the discussion
in Chapter III deriving this conclusion.) In the standard.rUn of
DEMAND, however, its value rises to 1.129 by 1985,

This result is attributed to the fact that DEMAND projects real
food prices independeni]y 0t the nonfood price index. While this inde-
pendence may be Togically vilid for nominal prices (although not neces-

sarily economically valid), it is not valid for real prices since all
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prices are included in the deflator used to convert from nominal to
réa] prices. We can see this if we write mathematical]y,

g(FP, NP)

h(FP, NP)

FP/f(FP, NP)

FP/PI

RFP

i}
1

NP/f(FP, NP)

RNP = NP/PI
where RFP and RNP are real food and nonfood prices, respectively,

F¢ and NP are the corresponding nominal prices, and PI = f(FP, NP)
~is the aggregate price index.

Therefore, one improvement that could be made in the model's
structure would be to relate food and nonfood prices to each other
so the aggregate price index (equation (74) in Chapter 2) remains
~unity. One suggested approach is to add a constraint equation to
the simultaneous system (equations (13) and (14) in Chapter 2)
~which would insure that the acgregate price index would have a
value of one, at the same time treating the nonfood price index as
a dependent'rather than independen: variable.

We also discussed in Chapter 3 the instability of the price-
_nonfarm demand simultaneous equations model in the absence of exogen-
ously imposed consumer price bounds. -Unconstrained solutions tend to
~ include unreasonably high or low (or even negative) prices, particu-
larly for commodities with low price elasticities. Therefore, two
of the policy options built into the model cannot be used since they
do not include bounds on consumer prices.

While the model is quite usable and even useful in its present
form as long as prics bounds are imposed, a worthwhile line of devel-
opment would be, first, to investigate the causes oi this instability

and, then, to redesign the model to remedy the situation.
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Preliminary observatijons suggesi the problem may lie in the
use df linearized Cobb-Douglac.consumptioh fUﬁctioﬁs.' Such Iiﬁea;f-
zations can be reasonable approximations only when the pérturbétibhé
are small. Thus, when so]ving'for conSumption in terms 6f prfée; aé
DEMAND's standard run does for rice, for example, relatively 1argé‘
changes in price would result ih substantial inaccuracies. Indeed,
the rice price in Korea has shown large annual increases in real terms --
10.9% in 1971, 12, % in 1972 and 16.7% in 1975, Convefsely, similar
inaccuracies would result when solving for price fn terms of consumption;
as DEMAND's standard run does for potatoes, for example, if Targe changes
in consumption (per capita supply tovbe cleared) occur. Again,‘per capita
~ supply of potatoes declined 18.9% and 12.6% in 1973 and 1974, respec-
tively, and increased 57.1% in 1975,

A more basic problem, however, may lie in the Cobb-Doug]as functions

themselves to represent consumption behavior. The primary shortcoming of

demanded, although DEMAND does not assume they are’necéssari]y constant
~over time (see Chanter 2 and Appendix D). 1In particular, worthwhile
benefits can be gainéd from further research into and modeling of asymme-
trical consumer behavior. That is, the strengch (or elasticity) of
the response of consumption to price and income changes may depend on
the direction, magnitude and duration of those changes.

Another shortcoming which May contribute to the instability of

the price-demand simultaneous equations system is the use of inverted
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consumption functions as price functions. That is, it may not be
realistic to solve for price by simpiy inverting the consumption
functions and using the inverse of demand elasticities as price

flexibilities.

In sum, then, a good case can be made for investigating alter-
natives to the Cobb-Douglas consumption functions. A state-space
modeling approach may be a useful point of departure, where rates of
change of unknown consunptions and pirices (C] and P, in equation (13')
in Chapter 2) are expressed a3 functions of C] and P2 and of known

consumptions and prices C2 and P]. That is, for example,

dy(t) = £(¥(t), X(t)

dt C.(t)
where Y(t) = Cl(t) is tne state vector, and X(t) = 2

’ 4T PL(t)

"2() )

t

is the input ver’r with income I.

Finally, the farm demand component follows the basic assumption
that the consumption behavior of farm households is essentially subsis-
tence in character. As discussed in Chapter 2, this assumption is
»impiied by the use in the consumption functions of exponential averages
of past producer prices rather than concurrent consumer prices and also
by the independence of farm and nonfarm consumption rather than their
competition for available supply. While these assumptions are reason-
able for the staple commodities, farm consumpfion of other commodities,
particularly meats, milk and eggs and marine products, is decidedly not
subsistence (see Table 2.3 in Chapter 2). Improvements in the farm

demand component could be achieved by developing a more market-oriented
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model, at least for these commodities.

Data Development

The data base of any model is always subject to revision as
more information becomes available for re-estimation of parameters
and exogenous projections. Here, let's consider briefly three classes
of DEMAND data.

The sensitivity éna]ysis report:d in Chapter 3 indicates that
the demand elasticities and substitution proportions are relatively
insensitive except for the commodities directly affected and major
substitutes. A great deal of effort was expended in trying to estimate
these parameters using time-series and cross- sect1on data [7]. At
best, the results were useful as a starting point for further tuning
of the model to track consumption over the period 1970-1975. In view
of the above, therefore, it would probably not be worthwhile to devote
much more time to further estimation of elasticities. This would be
particularly so if alternative rodel structures are to be cons1dered
as suggested 'n the last section.

The extreme sensitivity of the nonfarm average propensity to
consumer, however (see Tab]e. 3.2 in Chapter 3), does suggest the
value of updating the estimation of this parameter as new data become
available. It May even be worthwhile to consider making this a time-
varying parameter rather than a constant.

The second set of data we discﬁss here is the historical tihe
series stored in the model. These are used during the tracking period

in the model in place of model solutions (in the case of prices), to
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compare model solutions with historica! nerformance (in the case of

per capita consumptions), and for exogenous model inputs (such as the
nonfood price index and world food prices). Therefore, it is important
that these series be updated each year as new data becbme available.
values currently stored for 1970-1975 are shown in Table E.2 in Appendix
E.

Finally, DEMANLD requires, as a major input, projections of import
and export prices of food commodities. Periodic situation and outlook
analyses should be conducted, bringing together information from IBRD,
FAO, USDA, etc., to keep the projections as current as possible.

In general, we can say that sensitivity tests give guidelines
on allocating scarce resources for data gathering and analysis. Those
parameters which make more of a difference in model behavior should be
those which receive more priority for refinement. We have seen this in
regard to the sensitivity tests reported here, but it also applies to
others which may (should) be conducted in the future as part of the con-

tinual process of model development and utilization.



CHAPTER 5

COMPUTER PROGRAM DOCUMENTATION

~This chapter describes the computer program of DEMAND and how
to implement it. DEMAND is one model of the KASM system of models.
Job control input, plotting and changing data are managed by the KASM3
executive program. These operations will pe referred to here as they
relate to DEMAND. However, he reader is referred to KASS Spec1a1
Report 13 [2] for detailed specifications of job control data input
cards, the plot package and the data change routine, Variable defi-
nitions, computer program Tists and sample output appear in Appendices

A-C.

Machine Specifications

The following data pertain to the CDC CYBER 72 computer at the

Korean Institute of Science and Technology (KIST).v KASM3 is segmeﬁted
for CDC loading and execution, and the data below are for the ‘DEMAND
segments only.
Machine: CDC CYBER 72
Operating System: KIST SCOPE 3. 4.3 PSR 406, dated 11/17/76
Compiler: CDC FTN 4.5 + R406
Cere Requirements
--DEMAND segment programs: 4454 decimal words
--DEMAND segment commons: 3986 decimal words
--KASM3 root segment commons 2075 decimal words

CP Compile time: 21.60 seconds
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CP Execution Time

—- base run (16 time cycles): 6.66 seconds
-- average pey time cycle: .42 seconds

Program Structure

The KASM3 executive program calls DEMI before the time loop begins
to in{tialize DEMAND, and it calls DEMAND each simulation time cycle,
both calls taking place when the model switch KDEM > 0. Both DEMI and
DEMAND call CHDATA to implement data changes when ICHDAT # 0. The call
sequence is shown in Figure 5.1 and subprogram definitions in Table 5.1.

A1l communication within DEMAND and between DEMAND and other KASM
programs (except CHDATA) is through common blocks. A parameter list is
used for cormunication with CHDATA. DEMAND writes the values of its
output variables on logical unit LUPLTI each time period if plotting

or special livestock tables are desired.

Program Implementation

The DEMAND model is called by PROGRAM KASM3 when KDEM > 0. KDEM
is‘a mocel indicator switch read during job control data input in
SUBROUTINE COWTR of KASM3. KASM3 also manages the run loop, the time
loop and print and plot control switches. Set KASS Special Report 13
(2] for complete descriptions of these operations and of job control

input requirements.
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r—)CH DATA

" > DEMDAT

> PKXD
—> CRXD
r.) DEMI ~ }=>» FCAXD
b FAY XD
> ADN)'D
3 RDDAT
— DKXD

L NDXD

KASM3 e

~3 CHDATA

> DEMDAT

-3, DKXD

~-3RODAT

Ly DEMAND -~ CBDEM

| 3 RURDEM

—>PRICE —_3, DEMKX

S TRADE
[>-DEMCRT

L3 DEMPRT

Figure 5.1
DEMAND Call Sequence



KASM3
DEMI

LEMAND
CHCATA
DEMDAT

DKXD

PKXD

CRXD

FCAXD

FAYXD
ADNXD
RDDAT

NDXD
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TABLE 5.1
DEMAND Subprograms

oxecutive PROGRAM of KASM, Version 3.

SUBROUTINE which initializes the DEMAND modei, called
each run prior to time loop.

executive SUBROUTINE of the DEMAND model, called each
time period. ‘ ‘

a utility SUBROUTINE of KASM used to change data, if
desired, from standard values.

BLOCKDATA which defines standard values of data internal
to DEMAND.

BLOCKDATA which defines standard values of data for
past time series and exogenous projections of producer
prices and imports/exnorts.

BLOCKDATA which defines standard Values of data for
past time series and exogencus projection5~of'popu]ation.

BLOCKDATA which defines standard values of daia for
past time series and exogenous pivjections of crop
yields and input application rates.

BLOCKDATA which defines standard values of data for
past time series and exogenous projections of crop areas.

BLOCKDATA which defines standard values of data for
past time series and exogenous projections of livestock .
production and fruit tree plantings.

BLOCKDATA which defines standard values of data for
past time series and exogenous nrojections of fisheries
production and feed use of crop commodities.

BLOCKDATA which defines standard values of data for
commodi ty-specific farm and market loss proportions
and seed 2pplication rates.

BLOCKDATA which defines standard values of data for
part-time series and exogenous projections of nonfood
price indices, farm and nonfarm per capita incomes,
and f--eign exchange rates.



CBNEM: - -

RURDEM

PRICE
DEMKX

TRADE

DEMCRT
DEMPRT
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TABLE 5.1 (Continued)

 BLOCKDATA which orders DEMAND common blocks in: proper.

sequence for p]ott1ng and changing data
SUBROUTINE wh1ch computos farm consumption
SUBROUTINE which comoutes pr1ces and nonfarn consumptionQ

SUBROUTINE which exogenous]y projects producer prices

- and imports/exports.

SUBROUTINE which computes 1mport§. exports and other

foreign trade accounts

SUBROUTINE which computes DEMAND perfbrmance criteria
SUBROUTINE which pr1nts DFMAND annua] output tables
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Data for DEMAND may be changed permanently by updating-the
appropriate 8L GCKDATA subprogram, DEMDAT or DKXD. This should be
done annually at least to update the historical time series stored
in tne model. See Appendix E, Table £.2, for a list of thes. time
geries data and their locations in the program. Temporary data
changés, such as for sensitivity tests or to represent alternative
policy options, may be made by specifying them on data cards read by
SUBROUTINE CHDATA (see 121).

The types of policy options built into DEMAND are described in
detail in Chapter 2.  The present chapter provides information on
how to implement those options in the computer program in the sample
worksheet form and accompanying notes appearing in Table 5.2, which
shows the standard values assumed for policy parameters in DEMAND.

Annual output tables for DEMAND are printed by SUBROUTINE DEMPRT
whenever ITABPR # 0 and jndividual table switches KDPRTifO. KDPRT is
dimensioned 15, so up to 15 tables can be accommodated in DEMPRT.
Currently 10 tables are programmed for DEMAND:

Price Indices ,
Supply and Disapoeaiance of Agricultural Commodi ties
Per Capita Consumption and Consumption Targets

Urban Income and Expenditures

Calorie and Protein Consumption Per Capita
Marketing Prices and Costs

Own-Price and Income Elasticities

Cross-Price Llasticities

Agricultural Export-Import Balance
- 10. Agricultural Imports and Exports

:ooo\:csm-x:wm—-'

1In addition, print switches “4 and 15 control detailed printing, for

" debugging purposes, of intermediate computations in the simultaneous
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equations price adjustment loop in SUBROUTINE PRICE. Switch 13 controls
printing of the time-series tracking measures of goodness-of-fit

Special note should be made here concern1ng the operation of
DEMAND when production is projected neither endogenously (by the farm
resource allocation model when the medal switch KRAP > 0) nor exogen-
ously (by the production accounting component when kRAP < 0). That is,
when DEMAND is executed 1ndependent1y of production (KDEM > 0 and KRAP =
0), then DEMAND automatically determlnes all nonfarm consumption based
only on exogenous projections of consumer prices; the model cannot pro-
Jject prices itself w1thout production information. There%ore, data for
projecting consumer prices (VCPUT in Table 5.2) must be given for all
commoditites just as if KFT; = 5 for all commod1t1es i, i=1,2, cery!
NCOM; i.e., any other values specified for KFTi are overridden. ”

Finally, time-series data for DEMAND is stored in the program .
(see Tabie E.2 in Appendix E), giving the user the option of startingn:“
the simulation at any time during the tracking period. SUBROUTINE DEMI
automatically initializes DEMAND at the specified initial year The
track1ng period is defined as the period for which t1me-ser1es data
are stored, TTABI<TIMEI<BASEYR Where TTABI is currently 1970 TIME]
is the desired starting year, and BASEYR is the latest: 'ear for which
data are stored, currentiy 1975. DEMAND uses actual pr1ces,fer TIHELi
T<BASEYR, projecting the resulting consumption. If time- eries iracking
tests are to be conducted, the job control _parameter KTRACK should be
£O0. 0therw1se. if KTRACK = 0, DEMAMD automatically reinitializes con-
sumption to recorded va]ues in BASEYR befo'e starting the proaectron

period (T>BASEYR).



. TABLE 5.2 ,
_Demand—Price-Tradé Model Policy Inputs worksheet1:

J Base Run
{run description)

Tar1FFe |- pupMAXS
§TKRIi r,PNPMlN7 ) - Projection Periodg
| | kpavG” | PcPMAX” | Projected B
| Commodity KFTS“? _PCPMIN' | variables® | BASEYR + 1 1981 1986 1991 2001
. Rice .16 "' ©vep 120,000 ©20,000 | 120,000 | 120,000 | 120,000
S .5 VCPUT 123,022 123,022 | 125,000 | 125,000 | 125,000
a1 VPCSUP
5 VDFCT
. Barley | .20 VPP 60,000 60,000 | 60,006 | 60,000| 60,000
)10 VCPUT 65,000 65.000 | 65,000 | 65,000 | 65,000
1 VFCSUP |
5. VDFCT |
. Wheat'0| - .20 VPP 45,000 45,000 | 45,000 | 45,000 | 45,000
1 2.0 VCPUT 43,881 43.881 | 45,000 | 45,000 | 45,000
' VPCSUP
| YDFCT
.Other .| O 5.0 VPP
~grains 0 0 VCPUT
| 0 R VPCSUP
J 3.0 .05 VDFCT 50. ,000 ~ 400,000 | 400,000 | 400,000 | 400,000
. Fruit -0 3.0 VPP ’ e
: 0 1.65 VCPUT
0 4.0 VPCSUP
4.0 1.0 VDFCT | -

5



TARIFF? | pupMAXS |
STKRT3 | PwPMING Projection Period?
o |reave | opeemax” | projected | o
Commodity | KFT® PCPMIN’ | variables® | BAsEYR s ] 1981 1986 1993 2001
6;'Pulses 0 2.8 VPP
' 0 1.0 - | veput
0 .05 VPCSUP
3 .05 VDFCT 50,000
7. Vegeta- 0 5.0 VPP
bles 0 0 VCPUT
o 0 5 VPCSUP
| 4 [05 VDFCT
8. PotaT ) 5.0 : VPP
- toes' 0 0 VCPUT
o .15 VPCSUP
R 4 1 VDFCT
9. Tobacco |0 VPP ' ' 1 o
o 0 VCPUT - " 700,000 700,000 700,000] 700,000 700,000
1 VPCSUP | ' v
5 VDFCT
10. Forage'? |o VPP - ’ .
R 0 VCPUT 1 1 1 1 1
0 VPCSUP < s o
oo 5 VDFCT
nm.osi’d jo vp - | | | I L
T 0o VOPUT .| 1,200,000 | 1,200,000{1,200,G00 1.200,000(1,200,000
5 1 VPCSUP Bine R Rt
s | voFCT
|12 Industriq, o 5.0  [wp |
jo.o-alereps’ U0 -0 VCPUT -~
T 0 1...3 .} vpcsup
4 0 T voFer

G6




Table 5.2--continued

‘ Commodi ty

TARIFF
STKRTS
KPAVGY
KFT®

2

PWPMAX®
PWPMING
pcPMAx’
PCPMIN’

Projected

Projecticn Period9

VariabJes8

BASEYR + 1

1951

1986

1991

2001

13.

14.

16.

17.

18.

119,

Residual

Beef

Milk

Pork

Chicken

Eggs

Fish

15

WwoOoo WoOOoo

O oo OO O WwWwoOOoOo WOoOOOo WOOO

1.0

Q =t
w

Lo g—wo

(3]
-
—_—— O

w»

— P el d
cocoo

VPP
VCPUT
VPCSUP
VDFCT

VPP
VCPUT
VPCSUP
VDFCT

VPP
VCPUT
VPCSUP
VDFCT

VPP
VCPUT
VPCSUP
VDFCT

VPP
VCPUT
VFCSUP
VDFCT

Uy
VCPUT
VPCSUP
VDFCT

VPP
VCPUT
VPCSUP
VDFCT

-4,000

100,000

-4,500

100,000

-5,000

100,000

-5,000

100,000

"5 9000

100,000
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Table 5.2.--continued

Notes for DEMAND-Price-Trade Model: Policy Inputs Worksheet

All data are set in DATA statements. A1l are in BLOCKDATA
DEMDAT, except VPP which is in BLOCKDATA DKXDC. Attached is
the set of policy input data for the standard, or base, run of
KASM, representing Korea's Fourth Five-Year Plan.

TARRIFF -~ import duties as a proportion of input price.

STKRT -- months of consumption in stock (carry out) at the end
of the rice year, October 31.

KPAVG -- policy switch indicating whether the producer price is
specified by policy assumption (KPAVG # 0) or determined by a
marketing margin (KPAVG = 0). If KPAVG # 0, also give values
for vop ?see note 8 below). '

KFT -~ policy switch indicating the manner in which consumer
prices and nonfarm consumption are determined.

KFT = 1 -~ National average per capita consumption is specified
by policy assumption, and the market-clearing con:umer
price is determined by the model. Values for VPC:UP
must also be given (see note 8 below).

KFT = 2 -- Imports/exports are specified by policy assumption,
and the market-clearing consumer price is determined
by the model. Values for VDFCT must also be given
(see note 8 below).

KFT

n
w

]

]

Imports/exports and bounds on the consumer price are
specified by policy assumption. If the market-clearing
price determined by the mode] vio]ate§ a bound, the
price is set to the nearest bound and’ the model is
resolved for consumption with imports/exports computed
.as a residual, ignoring the policy-specified imports/
exports. Values for PWPMAX, PWPMIN, PCPMAX, PCPMIN and
VDFCT must also be given (see notes 6-8 below).

KFT = Bounds on the consumer price are specified by policy
assumption, and the market-clearing price is determined
by the model. If it violates a bound, the model is
resolved with the consumer price set at the nearest
bound to determine consumption. Values must also be
given for PWPMAX, PWPMIN, PCPMAX and PCPMIN (see notes
6 and 7 below).

1}
D

1

[}
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Table 5.2.--continued

KFT = 5 -- The consumer price is specified by policy assumption,
and consumption is determined by the model. Values for
VCPUT must also be given (see note 8 below) .

PWPMAX -~ the propertion of the jmport price above which the
~ domestic consumer price will not be allowed to rise.
A large value, such as 5.0, is used when the price
policy is unrelated to the world market, i.e., when this
constraint is to be ineffective.

PWPMIN -- the proportion of the export price below which the
domestic consumer price will not be allowed to fali. A
small value, such as 0.0, is used when the price policy
is unrelated to the world market, i.e., when this constraint
is to be ineffective.

Values must be given to PWPMAX and PWPMIN for each commodity for
which KFT is 3 or 4 (see note 5 above). Otherwise, no value need
be specified, as indicated by the dashes in the attached base run
data. In each time period, the product of PWPMAX and the import
price must be greater than the product of PWPMIN and the export

price.

PCPMAX - -- the maximum proportional yearly increase aliowed for the
domestic consumer price. A large value, such as 5.0, is
used when the price policy is unrelated to domestic price
movements, i.e., when this constraint is to be ineffective.

PCPMIN -- the maximum proportional yearly decrease allowed for the
o domestic consumer price. A large value, such as 1.0
(a 100% decrease), is used when the price policy is unre-
lated to domestic price movements, i.e., when this constraint
js to be ineffective.

~ Values must be given to PCPMAX and PCPMIN for each commodity for
which KFT is 3 or 4 (see note 5 above). Otherwise, no value need
be specified, as indicated by the dashes in the attached base run
qata. PCPMAX must be greater than PCPMIN,

. These are variables which must be given values by policy assumption
‘for each year shown, depending on values given the policy switches
KPAVG and KFT (see notes 4 and 5 above) .

VPP - -- producer price in 1970 constant won/MT. It must be
: specified for each commodity for which KPAVG # 0.

VCPUT  -- consumer price in 1970 constant won/MT. It must be
S ’ _specified‘for each commodity for which KFT = 5.
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11.

12.

13.

14.

15.
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Table 5.2.~-continued

VPCSUP  -- national average per capita consumption in MT/person-
year. It must be specified for each commodity for
which KFT = 1,

VDFCT  -- imports/exports (exports are regative imports). in
MT/year. It must be specified for each commodity for
which KFT = 2 or 3.

Values of the projected policy variables (see note 8 above) must
be given for each year shown in the projection period. The model
interpolates values on a straight line for years in between. The
first year of the projection period, BASEYR + 1, is the first year
following the latest year of recorded empirical values, BASEYR.
The remaining years of the projection period for which values are
required -- 1981, 1986, 1991 and 2001 -- are specified in the array
ARG (except for producer prices VPP and imports/exports VDFCT) in
a DATA statement in BLOCKDATA DEMDAT. For VPP and VDFCT, these
dates are specified in the array ARGPP in BLOCKDATA DKXD. These
dates may be changed if desired.

Wheat: producer and consumer prices are in won/MT of whole
grain equivalents, not flour; consumption and imports/
exports are also in MT of whole grain equivalents, not
flour.

Potatoes: prices and quantities are for fresh weight :quivalents,
not grain equivalents.

Forage: a KASM commodity for the production models of KASM,
but no human food coasumption is assumed.

Silk: no human food consumption is assumed. Only a producer
price is needed for production decisions in the produc-
tion models of KASM. Therefore, KPAVG#0 and producer
prices VPP must be projected by policy assumption.

Industrial :
crops: only edible o0ils are considered for human consumption
~and, hence, consumer prices, imports/exports and per
capita consumption. Producer prices are an average for
all industrial crops for production decisions in the
production models of KASM.

Residual: on the production side (i.e., for producer prices), this
is taken to be edible offal from Tivestock products; on
the consumption side, it includes, in addition to edible
offal, imported sugar, coffee/tea/cocoa and vegetable o0ils.
See Alan R. Thodey, Food and Nutrition in Korea 1965-1974,
KASS Special Report 1T, Chapter &,



http:imports).in

APPENDIX A

Variable Definitions

This appendix defines the variables used in the demand price-
foreign trade model of KASM. The varijables are 1isted alphabetically,

and the definitions have the following format:

NAME A, B.
Dimensioned by (C). Located in /D/. Defined in E.
Referenced in F.

where

NAME = symbolic name of the variable

A = definition of the variable

B = unit of measure

C = meaning of dimensions, if any

D = name of labeled COMMON where the variable is located, or
LOCAL if it is a local variable, or F.P. if it is a formal
parameter

E = Tist of subroutines where the variable is defined, i.e.,
where it is given a value

F = 1ist of subroutines where the variable is referenced, i.e.,

where it is used.
For some variables, some of the subroutines listed in E and F may
not appear in the computer program list in Appendix B. Such subroutines
belong to other KASM models or components, whereas Appendix B lists only

DEMAND programs.
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Matrix of coefficients of the price vector in the nonfarm
consump.ion functions, MT/person-year per won/MT.

Dimensioned by (commodity, commodity). Located in (LOCAL).
Defined in PRICE. Referenced in PRICE.

Intercept term vector in nonfarm consumption functions,
MT/person-year,

Dimensioned by (commudity). Located in (LOCAL). Defined in
PRICE. Referenced in PRICE.

Linear system coefficient matrix for demand-price function
(also its inverse).
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

Income adjustment factor for initial condition consistency,
no units.

Located in /DEMSVC/. Defined in DEMI, PRICE. Referenced in
DEMCRT, DEMI, PRICE.

Index of animal sources of nutrients, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT.

Average propensity to consume for farm consumers, proportion.
Located in /DEMKC/. Defined in DEMKX. Referenced in RURDEM,
FRMAC.

Data for APCF.
Located in /DKXDC/. Defined in DKXD. Referenced in DEMKX.

Average propensity to consume for nonfarm consumers, proportion.
lLocated in /CPDEMC/. Defined in DEMDAT. Referenced in DEMAND,
DEMCRT, DEMI, DEMPRT, PRICE.

Crop area required to meet human consumption from domestic
production, ha.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMCRT.

Crop area required to meet human and feed demand from domestic
production, ha.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMCRT.

Table function independent variable, year.
Dimensioned by (year). Located in /PPDEMC/. Defined in DEMDAT.
Refer .iced in PRICE, TRADE.
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Table function independent variable values, year.
Dimensioned by (year). Located in /DKXDC/. Defined
in DKXD. Referenced in DEMKX.

Crop area required to meet human and feed demand and stock
changes from domestic production, ha.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMCRT.

Year at which tracking period ends, year.
Located in /IONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMKX, PRICE, TRADE.

Vector of coefficients of the income constraint term of the
nonfarm consumption functions, MT/person-year.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

Calorie intake, calories/person-day.
Dimenzioned by (source, population group). Located in /CVDEMC/.
Defined in DEMCRT. Refererced in DEMCRT, DEMPRT.

Percentage calorie intake, percent.
Dimensioned by {source, nopulation group). Located in /CVDEMC/.
Defined in DEMCKT. Referenced in DEMPRT.

Calorie content of foods, calories/MT.
Dimensioned by {commodity). Located in /CPDEMC/. Defined in
DcMDAT. Referenced in DEMCRT.

Per capita calorie requirements, calories/person-year,
Dimensioned by {population group). Located in /POPKC/.
Defined in POPMIG. Referenced in DEMCRT, POPPRI.

Stnck change, MT/year.
Dimens+ioned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced in DEMAND, DEMCRT, TRADE.

Marketing margin, won/MT.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in JEMIRT, DEMPR™.

Minimum farm nonfood consumption expenditures, won/person-year.
Located in {LOCAL). Defined in DEMCRT. Referenced in DEMCRT.

Consumer price index for livestock products, no units.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT,
DEMPRT.



103

COGPI Consumer price “ndex for jrains except rice, no units.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in UEMCRT,
DEMPRT.

CON Farm consumption, MT/year
Dimensioned by (region, commodity). Located in /DEMYC/.
Defined in RURDEM. Refr renced in FRMAC, RURDEM.

CPFI Consumer price index for food, no units.
Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
DEMCRT, DEMPRT, NECPRT.

- CPI Consumer price index for all commodities, no units.
Located in /CVDEMC/, Defined in DEMCRT. Referenced in DEMCRT,
DEMPRT.
CPU Urban consumer price, won/MT.

Dimensioned by (commodity). Located in /DEMSVC/. Defined in
PRICE. Referenced in DEMCRT, PRICE, RURDEM.

CPUL Lagged urban consumer price, won/MT.
Dimensioned by (commodity). Located in (LOCAL). Defined in
PRICE. Referenced in PRICE.

CPUMAX  Maximum allowable urban consumer price, won/MT.
Dimensioned by (commodity). Located in (LOCAL). Defined in
PRICE. Referenced in PRICE.

CPUMIN ~ Minimum allowable urban consume: price, won/MT.
. Dimensioned by (commodity). Located in (LOCAL). Defined in
PRICE. Referenced in PRICE.

CPUNF Consumer price index of nonfood commodities, no units.
Located in /NECDYC/. Defined in NECDYX, PRICN. Referenced
in ASNEIF, PRICE, PRICN, RURDEM, NECPRT.

CcPUO Urban consumer price in base year of price index, won/MT.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
DEMI. Referenced in DEMCRT.

CRPI Consumer price index for rice, no units.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMPRT.

CVALD Mew value specified for DEMAND data variables, various units.
Dimensioned by (variable). Located in /DCHDC/. Defined in
CHDATA. Referenced in CHDATA, DEMAND, DEMI.

DCPUNF  Proportional change in nonfood consumer price index, proportion.
Located in (LOCAL). Defined in RURDEM. Referenced in RURDEM.
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DEFCIT  Surplus or deficit, MT/year.
Dimensioned by (comnodity). Located in /DEMKC/. Defined in
DEMKX, DEMPRT, TRADE. Referenced in DEMCRY, DEMPRT, PRICE,
TRADE, YSET.

DELP Lag time for exponentially averaging producer prices, years.
Located in /CPDEMC/. Defined in DEMDAT. Referenced in RURDEM.

DEMC Coefficient relating nonfarm income slasticity to consumption
level and target, no units.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
DEMI. Referenced in DEMI, PRICE.

DEMI Coefficient relating Tarm income elasticity to ronsumption
Tevel and target, no units.
Dimensioned by {region, commodity). Located in /NEMSVC/.
Defined in DEMI. Referenced ir RURDEM.

oP Population table function interval, years.
Located in /PKXDC/. {Tefined in PKXD. Referenced in DEMI, POPKX,
POPMIG.

DSAVD Use of savings for additional consumption won/year.
Dimensioned by (region). Located in /DEMYC/. Defined in
DEMCRT, FRMAC. Referenced in FRMAC.

DSTK Desired stock ievel, MT.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced irn TRADE.

0T Simulation time increment, yea...
Located in /CONTRC/. Defined in CONTRD. Referenced in PRICE,
RURDEM, TRADE.

DVALDF  Value of agricultural deficit, dollars/year.
Located in /VDEMC/. Defined in TRADE. Referenced in DEMPRT.

E. .V Effective livestock production, proportion.
Dimensioned by (commodity). Located in /PRDDC/. Defined in
CLOUT. Referenced in DEMCRT.

EFFYLD  Yield less losses and seed requirements, MT/ha-vear.
Dimensioned by (crop commodity). Located in /PRDOC/. Defined
in CLOUT. Referenced i1 DEMCRT, PRDPRT.

EFRMY Farm consumption expenditures, won/person-year.
Located in /VDEMC/. Defined in RURDEM. Referenced in DEMCRT.
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EINCML . Lagged value of EINCOM, won/person-year.
‘ Located in (LGCAL). Defined in PRICE. Referenced in PRICE.

EINCOM  Nonfarm consumption expenditures, won/person-year.
Located in /DEMSVC/. Defined in DEMI, PRICE. Referenced in
DEMCRT, DEMI, DEMPRT.

ELASI Nonfarm income elasticity, no units.
Oimensioned by (commodity). Located in /VDEMC/. Defined in
PRICE. PReferenced in DEMPRT, PRICE.

ELASIR ~ Farm income elasticity, no units.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
RURDEM. Referenced in DEMPRT, RURDEM.

ELASP Nonfarm own-price and cross-price elasticities, no units.
Dimersioned by (comodity, commodity). Located in /VDEMC/ .
Defined in DEMDAT, PRICE. Referenced in DEMPRT, PRICE.

ELASPR  Farm own-price and cross-price elasticities, no units.
Dimensioned by (commodity, commodity). Located in /VDEMC/ .
Defined in DEMDAT, RURDEM. Referenced in DEMPRT, RURDEM.

ELISAV  Initial nonfarm income elasticity, no units.
Dimensioned by (commodity). Located in /ICDEMC/. Defined in
DEMDAT. Referenced in DEMI.

ELISVR  Initial farm income elasticity, no units.
Dimensioned by {commodity). Located in /ICDEMC/. Defined in
DEMDAT. Referenced in DEMI.

EPAVG Exponential average of producer price, won/MT.
Dimensioned by (region, commodity). Located in /DEMSVC/ .
Defined in RURDEM. Referenced in OREDY, RURDEM.

EPAVGL  Lagged value of exponential average of producer price, won/MT.
Dimensioned by (region, commodity?. Located in (LOCAL). Defined
in RURDEM. Referenced in RURDEM.

EPAVGO  Initial exponentially averaged farm prices, won/MT.
Dimensioned by (commodity). Located in /ICDEMC/. Defined in
- DEMDAT. Referenced in DEMI. :

FARM Index of farm population group, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT. _ .
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FCONP Farm consumption of processed foods, won/person-year.
Located in /DEMNC/. Defined in DEMCRT. Referenced in
ASNEIF, DEMCRT, NECPRT.

FCONU Farm consumption of unprocessed foods, won/person-year. .
Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
DEMCRT, NECPRT.

FDFSHD  Exogenous data of fish product used for feed, MT/year.
Located in /ADNXDC/. Defined in ADNXD. References in CLOUT,
DEMI.

FEED Total amount of a ccmmodity used for feed, MT/year.
Dimensioned by (commodity). Located in /PRDDC/. Defined in
CLOUT. Referenced in CLOUT, DEMCRT.

FEXNFC  Farm nonfood consumption, won/person-year,
Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
DEMCRT, NeCPRT.

FGIM Feed grain imports, M7/year.
Located in /PRDDC/. Defined in CLOUT, TRADE. Referenced in
TRADE.

FGIVAL  Value of feed grain imports, won/year.
Located in /VDEMC/. Defined in TRADE.

FNR Farm consumption as a proportion of nonfarm consumption,
proportion. ‘
Dimensioned by {commodity). Located in /ICOEMC/. Defined in
DEMDAT. Referenced in DEMI.

FPCI Farm household per capita disposable income, won/person-year.
Located in /N£CDYC/. Defined in ACCTG, FRMAC, NECDYX. Reference
in ASNEIF, FRMAC, FYAPRT, NECPRT, RURDEM.

FRMY Farm disposabie income, won/person-year.
Dimensioned by (region). Located in /VDEMC/. Defined in RURDEM.
Referenced in RURDEM.

FRMYA Adjusted regional farm disposabie income, won/person-year.
Located in (LOCAL). Defined in RURDEM. Referenced in RURDEM.

GOVSUB  Government market subsidy, won/MT.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMPRT.



ICHDAT

IGRAIN
IMAX
IMEAT
INAPA
INCOM

INCOML
INIV
IPLY

ISFLD

ITABPR

ITER

107

“Switch indicating whether data values are to be changed, no

units. .
Located in /CONTRC/. Defined in CONTR. Referenced in DEMAND,
DEMI.

Array of indices of grain substitutes, no units.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in PRICE, RURDEM.

Index in price determination algorithm denoting commodity which
exceeds price bounds by largest proportion, no units.
Located in (LOCAL). Defirned in PRICE. Referenced in PRICE.

Array of indices of meat substitutes, no units.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in PRICE, RURDEM.

Index array demoting method of price determination, no units.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
PRICE. Referenced in PRICE, RURDEM.

Exponential average of nonfarm disposable income, won/person-

year.
Located in /DEMSVC/. Defined in PRICE. Referenced in PRICE.

Lagged value of INCOM, won/person-year.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

Index array used in matrix inversion algorith, no units.
Located in (LOCAL). Referenced in PRICE.

Switch indicating whether plotting is to be done, no units.
Located in /CONTRC/. Defined in CONTR. Referenced in DEMAND.

Number of DEMAND data variables whose values are to be changed,

no units.
Located in /DCHDC/. Defined in CHDATA. Referenced in CHDATA,
DEMAND, DEMI.

Switch indicating whether annual tables are to be printed, no

units.
Located in /CONTRC/. Defined in CONTR. Referenced in DEMAND.

Solution iterations counter in price adjustment loop, no units.
Located in /VDEMC/. Defined in PRICE. Referenced in PRICE,
DEMPRT. :
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Time cycle counter, no units.
Located in /CONTRC/. Defined in XASM3. Referenced in DEMCRT,
DEMPRT, PRICE, RURDEM, TRADE.

Array of indic2s of commodities with market-determined prices,
no units.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

Relative location of DEMAND data variable whose value is to be
changed, no units.

Dimensioned by (variable}. Located in /DCHDC/. Defined in
CHDATA. Referenced in CHDATA, DEMAND, DEMI.

Switch set in price adjustment loop indicating whether some
prices are out of bounds, no units.
Located in {LOCAL). Defined in PRICE. Referanced in PRICE.

Print switches for DEMAND annual output tables, no units.
Dimensioned by {(taple). Located in /CONTRC/. Defined in
PKTSWT. Referenced in CONTR, DEMCRT, DEMPRT, PRICE.

Consumer price policy indicator, no units.
Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referencea in PRICE, TRADE.

Number of data points in DEMAND table functions, no units.
Located in /PPEMC/. Defined in DEMDAT. Referenced in PRICE,
TRADE.

Number of data p.ints in pcpulation table functions, no units.
Located in /PKXDC/. Defined in PKXD. Referenced in DEMI,
POPKX, POPMIG.

Producer price policy indicator, no units.
Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in PRICE.

Population model indicator switch, no units.
Located in /CONTRC/. Defined in CONTR., Referenced in DEMCRT.

Number of data points in projected producer price and imports/
exports table functions, no units.
Located in /DKXDC/. Defined in DKXD. Referenced in DEMKX.

Resource allocation and production model indicator switch, no
units.

Located in /CONTRC/. Defined in CONTR. Referenced in DEMAND,
CEMCRT, DEMPRT, PRICE, TRADE.
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“KTABI Number of data points in tracking period table functions, no
units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMI,
PRICE, RURDEM, TRADE.

LAB Label indicating type of price solution, no units.
Located in (LOCAL). Defined in DEMPRT, PRPCON. Referenced in
DEMPRT, PRPCON.

LPR Label indicating type of price solution, no units.
Dimensioned by (type). Located in (LOCAL). Defined in DEMPRT.
Referenced in DEMPRT.

LUPLTI  Lo~ical unit scratch file wnich stores values of variables to be
‘jotted, no units.
Loc :ed in /CONTRC/. Defined in CONTRD. Referenced in DEMAND.

LVSTPR  Swit:h indicating whether special Tivestock time-series tables
»re to be printed, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMAND.

MM Marketing margin, proportion of producer price.
Dimensioned by {commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in DEMCRT, PRICE.

NCOM Number of commodities, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMI, DEMPRT, PRICE, TRADE.

NCOMAG  Nunier of agricultural commodities, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMKX, DEMI, DEMPRY, PRICE, RURDEM, TRADE.

NCROP Number of crop commodities, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,

DEMI.

NIN Number of commodities whose consumer prices are market determined,

no units.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

NINTY Number of equations in demand-price simultaneous system (=NIN+1),

no units.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

NLVST  Number of livestock commodities, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMI.
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NREGN Number of regions, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMKX, DEMI, PRICE, RURDEM.

NVARD Number of DEMAND plot variables, no units.
Located in /PLOTK/. Defined in PLTPKG. Referenced in DEMAND,
PLTPKG.

QVALD Standard value of DEMAND data variable changed, various units.
Dimensioned by (variable). Located in /DCHDC/. Defined in
CHDATA. Referenced in CHDATA, DEMAND, DEMI.

PAVG Average yearly producer price, won/MT.
Dimensioned by {region, commodity). Located in /DEMKC/. Defined
in DEMKX, PRICE. Referenced in RURDEM.

PAVGA Adjused producer price, ven/MT,
Located in (LOCAL). Defined in RURDEM. Referenced in RURDEM.

PCAL Percentage of calorie requirements consumed, percent.
Dimensioned by (population group). Located in /CVDEMC/. Defined
in DEMCRT.

PCCON Per capita farm consumption, MT/person-year.
Dimensioned by (region, commodity). Located in /DEMSVC/.
Defined in DEMI, RURDEM. Referenced in DEMI, RURDEM.

PCCONF  Farm per capita consumption, MT/person-year.
Dimensjoned by (commodity). Located in /VDEMC/. Defined in
RURDEM. Referenced in DEMCRT, DEMPRT.

PCCONT  Nonfarm consumption target, MT/person-year.
Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in DEMI, DEMPRT, PRICE.

PCCONU  Nonfarm per capita consumption, MT/person-year.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
DENI, PRICE. Referenced in DEMCRT, DEMI, DEMPRT, PRICE.

PCMEAN  Mean of historical per capita consumption time series,
‘ MT/person-year.
Dimensioned by (commodity). Located in /TSTDC/. Defined in
DEMCRT. Referenced in DEMCRT.

PCMIN Minimum farm nonfood consumption as a proportion of previous
period's nonfood consumption, proportion.
Located in /CPDEMC/. Defined in DEMDAT. Referenced in DEMCRT.



~ PCNCON

PCONVG

PCPMAX

PCPMIN

PCRT

PCRT1

PCT1

PCUT1

PEOLV

PFDIMX

PFLOSS

111

National average per capita consumption, MT/person-year.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMCRT, DEMPRT.

Grains conversion factor, proportion.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in PRICE, RURDEM.

Maximum allowable proportional increase in consumer price,
proportion/year.

Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in PRICE.

Maximum allowable proportional decrease in consumer price,
proportion/year.

Dimensioned by {commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in PRICE.

Farm consumption target, MT/person-year.
Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in DEMI, DEMPRT, RURDEM.

Farm consumption target for rice, MT/person-year.
Located in /PPDEMC/. Defined in DEMDAT. Referenced in DEMP3T,
RURDEM. : :

Rice consumption target, MT/person-year.
Located in (LOCAL). Defined in PRICE, RURDEM. Referenced in
PRICE, RURDEM.

Nonfarm consumption target for rice, MT/person-year.
Located in /PPDEMC/. Defined in DEMDAT. Referenced in DEMPRT,
PRICE.

Edible offal proportion of livestock product, proportion.
Dimensioned by (livestock commodity). Located in /ADNXDC/.
Defined in ADNXD. Referenced in DEMI, CLOUT.

Feed grains import price, won/MT.
Located n /DEMKC/. Defined in DEMCRT. Referenced in OREDY.

Total loss rate on domestic production, proportion.
Dimensioned by (commodity). Located in /RDDATC/. Defined in
RDDAT. Referenced in ASET, CLOUT, DEMI, FRMAC, OREDY,

PRODLV.
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Proportion of unprocessed food consumption, proportion.
Dimensioned by (population group, commodity). Located in
JCPDEMC/. Defined in DEMDAT. Referenced in DEMCRT.

Loss rate on imported commodities, proportion.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in DEMI, TRADE.

Index of plant sources of nutrients, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT.

Processing loss on tobacco consumed domestically, proportion.
Located in /CPDEMC/. Defined ir DEMDAT. Referenced in DEMCRT,
DEMI, TRACE.

Population, persons.
Dimensioned by (location). Located in /POPKC/. Defined in POPKX,
POPMIG. Referenced in DEMCRT, DEMPRT, PRICE.

Lagged value of POP.
Located in /POPKC/. Defined in POPKX, POPMIG. Referenced in
DEMCRT, PRICE, RURDEM.

Farm population, persons.
Dimensioned by (region). Located in /POPKC/. Defined in POPKX,
POPMIG. Referenced in DEMCRT, RURDEM.

Percentage of protein requirements consumed, percent.
Dimensioned by (population group). Located in /CVDEMC/ .
Defined in DEMCRT.

Export profits, won/year.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced in DEMPRT, TRADE.

Import profits, won/year.
Dimensioned by (commodity). Located in JVDEMC/. Defined in
TRADE. Referenced in DEMPRT, TRADE.

Regional proportion of farm household disposable income, pro-
portion.

Dimensioned by (region). Located in /NECDYC/. Defined in
FRMAC. Referenced in RURDEM.

Protein consumption, grams/person-day.
Dimensioned by (source, population). Located in /CVDEMC/ .
Defined in DEMCRT. Referenced in DEMCRT, DEMPRT.
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Percentage contribution to protein consumption, percent.
Dimensioned by (source, population). Located in /CVDEMC/ .
Defined in DEMCRT. Referenced in DEMPRT.

Per capita protein requirements, grams/person-year.
Dimensioned by (population group). Located in /PGPKC/.
Defined in POPMIG. Referenced in DEMCRT, POPPR2.

Protein content of foods, grams/MT. ’
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in DEMCRT.

Commodity-specific grain substitution proportions, proportion.
Dimensioned by (commodity, commodity). Located in /CPDEMC/ .
Defined in DEMDAT. Referenced in PRICE, RURDEM.

Commodity-specific meat substitution proportions, proportion.
Dimensioned by (commodity, commodity). Located in /CPDEMC/ .
Defined in DEMDAT. Referenced in PRICE, RURDEM.

Total grain substitution proportions, proportion.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in PRICE, RURDEM.

Total meat substitution proportions, proportion.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in PRICE, RURDEM.

Industrial consumption of wheat, proportion.
Located in /CPDEMC/. Defined in DEMDAT. Referenced in DEMCKT,
DEMI, TRADE.

World food prices, $/MT.
Dimensioned by (commodity). Located in /VDEMG/. Defined in
TRADE. Referenced in TRADE.

Export price of food, won/MT.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced in DEMPRT, PRICE, TRADE.

Import price of food, won/MT.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced in DEMCRT, DEMPRT, PRICE, TRADE.

Maximum allowable ratio of domestic consumer price to import
price, proportion.

Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in PRICE.
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Minimum allowable ratio of domestic consumer price to export
price, proportion.

Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMDAT. Referenced in PRICE.

Nonfarm consumption, MT/year.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
PRICE. Referenced in DEMCRT, DEMPRT, PRICE, TRADE.

Domestic crop production required for self-sufficiency in human
consumption, MT/year.

Dimensioned by (ccmmodity). Located in /CVDEMC/. Defined in
DEMCRT.

Domestic crop production required for self-sufficiency in
human and animal consumption, MT/year.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT.

Domestic crop production required for self-sufficiency in human
and animal consumption and stock changes, MT/year.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
CEMCRT.

Domestic livestock production required for self-sufficiency in
human consumption, MT/year.

Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT.

Proportional change in farm income, proportion.
Located in (LOCAL). Defined in RURDEM. Referenced in RURDEM.

Farm consumption, MT/year.

Dimensioned by (commodity). Located in /VDEMC/. Defined in
RURDEM. Referenced in DEMCRT, DEMPRT, PRICE, RURDEM,
TRADE .

Exporential average of farm disposable income, won/p:rson-year.
Dimensioned by (region). Located in /DEMSVC/. Defined in
RURDEM. Referenced in RURDEM.

Lagged value of RFRMY.
Located in (LDOCAL). Defined in RURDEM. Referenced in RURDEM.

Food proportion of nonfarm consumption expenditures, proportion.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMPRT.
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RTHS Vector of independent variables (right-hand side) in demand-
simultaneous equations system, various units.
Dirensioned by (equation). Located in (LOCAL). Defined in
PRICE. Referenced in PRICE.

S1 Income constraint ccefficient for nonfarm consumption, proportion.
Located in /DEMSVC/. Defined in DEMI, PRICE. Referenced in
DEMPRT, PRICE.

SAVUPC  Nonfarm savings per capita, won/person-year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMPRT.

SDPHA Seed input, MT/ha-year.
Dimensioned by (region, crop). Located in /RDDATC/. Defined in
RDDAT. Referenced in CROPAC, CLOUT, DEMI, OREDY.

SELFSU  Self-sufficiency of domestic production for human food and animal
feed, proportion.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMPRT.

STK Commodity stock levels, MT.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
TRADE. Referenced in TRADE.

STKO Initial commodity stock levels, MT.
Dimensioned by (commodity). Located in /ICDEMC/. Defined in
DEMDAT. Referenced in TRADE.

STKRT Months of consumption desired in stock, months.
Dimensioned by (commodity). Located in /PPDEMC/. Defined in
DEMCAT. Referenced in TRADE.

SUPPLY  Total supply for human consumption, MT/year.
Dimensioned by (commodity). Located in (LOCAL). Defined in
DEMI. Referenced in DEMI.

T Simulated time, year.
Located in /CONTRC/. Defined in KASM3. Referenced in DEMI,
DEMCRT, DEMPRT, PRICE, RURDEM, TRADE, DEMKX.

TARH Total crop area required to meet human consumption from
' domestic production, ha.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT.

TARHF Total crop area required to meet human and feed demand from
domestic production, ha.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT.



TARHFS

TARIFF

TARREV

TDEM

TDEML

TDISAP

- TOSUP

TEXNF

TEXNFC

TEXPF

TEXPFC

TEXPT

A

(W)

Total crop area required to meet human and feed demand and
stock changes from domestic production, ha.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT. -

Tariffs on food imports, proportion.
Dimersioned by {commodity). Llocated in /PPDEMC/. Defined in
CEMDAT. Referenced in TRADE,

Tariff revenues on food imports, won/year.
Dimensicned by (commodity). Located in /VDEMC/. Defined in
TRADE. Referenced in DEMPRT, TRADE.

Natijonal food demand, MT/year.
Dimensioned by {commodity). Located in /DEMSVC/. Defined in
PEMCRT. Referenced in DEMCRT, TRADE.

Exporential average of national fecod demand, MT/year.
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
TRADE. Referenced in TRADE.

Total utilization, MT/year.
Dimensioned by (commodity). Located ir /CVDEMC/. Defined in
DEMCRT. Referenced in DEMPRT.

Total domestic supply for human consumption, MT/year.
Dimensioned by (commodity). Located in /PRDDC/. Defined in
CLOUT, TRADE. Referenced in CLOUT, PRICE, TRADE.

Total nonfarm expenditure on nonfood consumption, won/year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT,
DEMPRT.

Total per capita nonfarm expenditure on nonfood consumption,
won/person-year.

Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
DEMPRT, NECPRT.

Total nonfarm expenditure on food consumption, won/year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT,
DZMPRT.

Nonfarm food consumption expenditures, won/person-year,
Located in /CVDEMC/. Defined in DEMCRT. PReferenced in DEMPRT.

Total noafarm consumption expenditures, won/year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT,
DEMPRT.
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Total per capita ronfarm consumption expenditures, won/person-
year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMPRT.

Initial year of simulation, year.
Located in /CONTRC/. Defined in CONTR. Referenced in DEMI,
TRADE.

Total utilization other than for human consumption, MT/year.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced i1 DEMCRT, DEMPRT.

Index of total population, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT.

Index of total nutrien* sources, no units.
Located in /CINTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT.

Total domestic production, MT/year.
Dimensinned by (commodity). Located in /PRDDNC/. Defined
in CLOUT. Referenced in ASNEIF, CLOUT, DEMCRT, PRDPRT.

National average agricultural producer prices, won/MT.

Dimensioned by (commodity). Located in /DEMKC/. Defined in
DEMKX, PRICE. Referenced in ASNETF, DEMCRT, DEMKX, DEMPRT,
PRICE.

Total population, persons.
Located in /POPKC/. Defined in POPKX, POPMIG. Referenced in
DEMCRT, PRICE, TRADE.

Profits on agricultural fireign trade, won/year.
Located in /VDEMC/. Defiied in TRADE. Referenced in PRTRAD,
TRALE.

Total farm population, persons.
Located in /POPKC/. Defited in POPKX, POPMIG. Referenced in
DEMCRT, FRMAC, POPKX, POPMIG, RURDEM.

Time-series tracking meas ire of goodness~of-fit, normalized
sum of squared errors, no units.

Dimensioned by (commodity). Located in /TSTDC/. Defined in
DEMCRT. Referenced in DEMCRT.

Sum of TSTD for grains, no units.
Located in /TSTDC/. Defined in DEMCRT. Referenced in DEMCRT.
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TSTDM Sum of TSTD for livestock and fisheries products, no units.
Located in /TSTDC/. Defined in DEMCRT. Refeyenced in DEMCRT.

T4TDO Sum of TSTD for fruits and vegetabies, no units.
Located in /TSTDC/. Defined in DEMCRT. Referenced i,. DEMCRT.

TSTDT Sum of TSTD for all commodities, no units.
Located in /TSTDC/. Defined in DEMCRT. Referenced in DEMCRT.

TTABI Initial year of tracking period table functions, year.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMI,
PRICE, RURDEM, TRADE.

TTAREV ~ Tariff revenues from agricullural imports, won/year.
Located in /DEMNC/. Defined in TRADE. Referenced in TRADE,
ASNEIF, NECPRT. ‘

TVALDE  Agricultural trade balance, won/year.
Located in /VDEMC/. Defined in TRADE. Referenced in PRCSD,
PRTRAD, SENS, TRADE, VARAC.

UCONP Nonfarm consumption of processed foods, won/person-year.
Located in /DEMNC/. PDefined in DEMCRT. Referenced in ASNCIF,
NECPRT, DEMCRT.

UCONU Nonfarm consumption of unprocessed foods, won/person-year,
Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
NECPRT, DENMCRT.

UPCI Nonfa~m nousehcld per capita disposable income, won/persori-year.
Located in /NECDYC/. Defined in ACCTG, NECDYX. Referenced in
ASNEIF, DEMCRT, FRMAC, FYAPRT, NECPRT, PRICE.

URBAN Index of nonfarm population group, no units.
Located in /CONTRC/. Defined in CONTRD. Referenced in DEMCRT,
DEMPRT.

VALDEF  Value of agricultural imports/exports, won/year.
Dimensioned by (commodity). Located in /VDEMC/. Defined in
DEMPRT, TRADE. Referenced in DEMCRT, DEMPRT.

VALDF1  Total value of agricultural exports, won/year.
Located in /DEMNC/. Defined in TRADE. Referenced in ASNEIF,
DEMPRT, NECPRT, TRADE.

VALDF2  Total value ot agri:ultural imports, won/year.
Located in /DEMNC/. ©Defined in TRADE. Referenced in ASNEIF,
DEMPRT, NECPRT, TRADE.
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VCPU

VeHUT

VCSTK

VDFC

VDFCT

VECTOR

VEFRMY

VEINCM
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~ Historical time series of crop area, ha.

Dimensioned by (year, region, crop commodity). Located in
/FCAXDC/. Defined in FCAXD. Referenced in CLOUT, 'DEMI,
FRACAX, YINTAL, YSET.

Historical time serijes of nonfood price index, no units.
Dimensicned by {year). Located in /NDXDYC/. Defined in NDXD.
Referenced in DEMI, NECDYX, PRICN.

Table funciion values of historical consumer food prices,
won/MT,

Dimensioned by (year, commodity). Located in /ICDEMC/. Defined
in DEMDAT. Referenced in DEMI, PRICE.

Table function values of projected consumer prices, won/MT.
Dimensioned by (year, commodity). Located in /PPDEMC/. Defined
in DEMDAT. Referenced in PRICE.

Table function values of historical agricul*tural stock changes,
MT/year.

Dimensioned by (year, commodity). Located in /ICDEMC/. Dzfined
in CEMDAT. Referenced in DEMI, TRADE.

Historical time series of agricultural imports/exports, MT/year.
Dimensioned by (year, commodity). Located in /DKXDC/. Defined
in DKXD. Referenced in DEMI, DEMKX.

Table function values of projected agricultural imports/exports,
MT/vear.

Dimensioned by (year, commodity). Located in /DKXDC/. Defined
in DKXD. Referenced in DEMKX, TRADE.

Variables to be plotted, various units.
Dimensioned by (variable). Located in (LOCAL). Defined in
DEM/ND. Referenced in DEMAND.

Historical time series of farm consumption expenditures, won/
person-year.

Dimensioned by (year). Located in /ICDE'" ', Defined in DEMDAT.
Referenced in RURDEM.

Historical time series of nonfarm consumption expendi tures,
won/person-year, ~

Dimensioned by (year). Located in /ICDEMC/. Defined in
DEMDAT. Referenced in DEMI. :
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Historical time series of feed use of crop producti-n, MT/year.
Dimensioned by (year, crop commodity). Located in /ADNXDC/.
Defined in ADNXD. Referenced in CLOUT, DEMI.

Table function values of historical ratio of consumer to farm
farm price indices, proportion.

Dimensioned by (year). Located in /ICDEMC/. Defined in DEMDAT.
Referenced in RURDEM.

Historical time series of fisheries production, MT/year.
Dimensioned by (year). Located in /ADNXDC/. Defined in ADNXD.
Referenced in CLOUT, DEMI.

Historical time series of 1ivestock production, MT/year.

Dimensioned by (year, livestock commodity). Located in
/FAYXDC/. Defined in FAYXD. Referenced in DEMI, FRAAYX,
“SET. '

Temporary storage for maximum deviation of a consumer price
from a bourd, won/MT.
Located in (LOCAL). Defined in PRICE. Referenced in PRICE.

Table function values of projected per capita consumption of
food commodities, MT/person-year.

Dimensioned by (year, commodity). Located in /PPDEMC/. Defined
in DEMDAT. Referenced in TRADE.

Historical time series of food proportion of nonfarm consumption
expenditures, proportion.

Dimensioned by (year). Located in /ICDEMC/. Defined in DEMDAT.
Peferenced in DEMI, PRICE.

Historical time series of edible proportion of industrial crops
production, proportion.

Dimensioned by (year). Located in /ICDEMC/. Defined in DEMDAT.
Referencec in DEMCRT, DEMI, TRADE.

Table function values of population, persons.
Dimensioned by (year, population group). Located in /PKXDC/.
Defined in PKXD. Referenced in DEMI, POPKX, POPMIG.

Table function values of projected producer price, won/MT.
Dimensioned by (year, commodity). Located in /DKXDC/. Defined
in DKXD. Referenced in DEMKX.

Table function values of historical producer prices, won/MT.
Dimensioned by (year, commodity). Located in /DKXDC/. Defined
in DKXD. Re“erenced in DEMI, DEMKX.



VPSUP

VPWI

VPWLDI

VPWLDX

VPWX

VYIELD

WOND
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Historical time series of per capita consumption, MT/person-year.
Dimensioned by (year, commodity). Located in /ICDEMC/. Defined
in DEMDAT. Referenced in DEMCRT, PRICE.

Historical time series of import price, dollars/MT.
D’wensioned by (year, commodity). Located in /ICDEMC/. Defined
in DEMDAT. Referenced in TRADE.

Tab]g function values of projected agricultural import prices,

/MT.

Dimensioned by (year, commodity). Located in /PPNDEMC/. Defined .
in DEMDAT. Referenced in TRADE.

Tablg function values of projected agiricultural export prices,

/MT,

Dimensioned by (year, commodity). Located in /PPDEMC/. Defined
in DEMDAT. Referenced in TRADE.

Historical time series of export price, dollars/MT.
Dimensioned by (year, commodity). Located in /ICDEMC/.
Defined in DEMDAT. Referenced in TRADE.

Historicol time series of crop yields, MT/ha-year.

Dimensione:l by (year, region, crop commodity). Located in
/CRXDC,". Defined in CRXD. Referenced in CHGI, CHGRX,
CLOUT, QEMI.

Consumer price index weights, no units.
Dimensioned by (commodity). Located in /CPDEMC/. Defined in
DEMDAT. Referenced in DEMCRT.

Foreign exchange rate, won/$.
Located in /NECDYC/. Defined in FTPD, NECDYX. Referenced in
DEMPRT, NECPRT, TRADE.

World food price index, no units,
Located in /DEMNC/. Defined in DEMCRT. Referenced in ASNEIF,
DEMCRT, DEMPRT, NECPRT.

World food price index weights, no units. .
Dimensioned by (commodity). Located in /DEMSVC/. Defined in
DEMCRT. Referenced in DEMCRT.

Sum of price index weights of all commodities, no units.
Located in (LOCAL). Defined in DEMCRT. Referenced in DEMCRT,

Sum of price index weights of all food commodities, no units.
Located in (LOCAL). Defined in DEMCRT. Referenced in DEMCRT.
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Sum of price index weights of grains other than rice, no units.
Located in (LOCAL). Defined in DEMCRT. Referenced in DEMCRT.

Sum of price index weights of meat commodities, no units.
Located in (LOCAL). Defined in DEMCRT. Referenced in DEMCRT.

Agiicultural trade volume in initial year of simulation, won/year.
Located in (LOCAL). Defined in DEMCRT. Referenced in DEMCRT.

Nonfarm savings, won/year.
Located in /CVDEMC/. Defined in DEMCRT. Referenced in DEMCRT,
DEMPRT.

Lag time for exponential averaging income, years.
Located in /CPDEMC/. Defined in DEMDAT. Referenced in PRICE,
RURDEM.

Simulated time, year.
Located in /CONTRC/. Defined in KASM3. Referenced in DEMPRT,
PRICE, RURDEM, TRADE.

Total domestic supply, MT/year.
Dimensioned by (commodity). Located in /CVDEMC/. Defined in
DEMCRT. Referenced in DEMCRT, DEMPRT,



APPENDIX B
DEMAND COMPUTER PROGRAM

This appendix contains FORTRAN listings of the computer program |
program of the demand-price-foreign trade model (DEMAND). Within each
of the first two sections of this appendix, programs are listed alpha-
betically following the executive program. The first section begins
with the executive routine DEMAND and includes programs particular to
the DEMAND model. The second section begins with the ove.all executive
program KASM3 and includes "overhead" routines of the KASM3 superstruc-
ture into which all the KASM modeis fit. Finally, the third section
lists alphabetically the utility routines used by DEMAND.
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DEMAND Routines

TH1S UPDATE REQUIRED 341003 WORDS OF CORE.

[alelelnle

ann

OO 00 NO OO0 OO0 OO0 00 OO0

SUBROUTINE DEMAND DEMAND
DEMAND
DEMAND - “RICE - TRADE MODEL DEMAND
DEMAND
DELARATIONS DEMAND
DEMAND
COMMON /CONTRC/ ANIMAL, BASEYR. DT, FARM, ITIME, KTRACK, KTA BI, CONTRC
1 IRUN, I1TY., ICHDAT, I1SENPR, IPLT. CONTRC
1 LVSTPR, MODE, MODNAM(9), CONTRC
1 KPOP, KUGHG, KRAP. WDEM, KNEC, LINW, CONTRC
1 LNt LUIN2, LUOUT, LUPLOT(3), LURLPI., CONTRC
e LUPGEN, LUPOP, CONTRC
el KPPRT(15), KCPRT(15), KFPRT{(19), KAPRT(15), CONTRC
& KDPRT(15), KYPRT(13), KNPRT(15)., CONTRC
2 NCC, NCOM, NCOMAG. NCROP, NLVST, NNC, CONTRC
2 NRUN, NS, NAME(20). PLANT, CONTRC
4q T, TIMEI. TIMEF, TTABI, YEAR, CONTRC
] TOTSOR, TOTPOP. URBAN CONTRC
INTEGER ANIMAL. FARM, PLAMNT, URBAN, TOTPOP, TOTSO0R CONTRC
EGUIVALENCE (LUPLTI.LUPLDT(I)).(LUPLTQ:LUPLDT(Z)). CONTRC
1 (LUPLT3, LUSLOT(3)) CONTRC
COMMON /CPDEMC/ APCHN, DELP, IGRAIN(S). IMEAT (D), CPDEMC
P MM(20), PILOSS(20), PLOSTD, PSUBCG CMI CPD@MC
3 PSUFCM(5. 5, 2)., PSUBTG(S5,2), PSUBTM 2,2 CPDEMC
4 PCAONVG(5), PWHTIC, YDEL, CALPU(20 20) CPDEMC
S Wwe20) CPDEMC
RE AL, MM CPDEMC
COMMON /VDEMC/ CH3STK(20), DSTK(20). DVALDF, EFRMY, VDEMC
1 E!.ASP (20, 20), ELASPR (20, 20), VDEMC
1 ELASI(20), ELASIR(20). FRMY (1), INAPA(20). vDEMC
1 FFGIVAL, ITER, PCCONF(20), TARREV(20), VYDEMC
2 PRFEXP(20):, PRFIMP(20), PWLDD(20), PHWLDEX(20) . VDEMC
3 PWLDIM(20), RDEM(20), TRDPRF, TVALDF, 20) VDEMC
COMMON /PLOTK/ NVARP, NVARC, NVARF, NVARA, NVARD, RN, PLLOTK
1 NVARK, NVAR, AMSW(7) PLOTK
COMMON /DCHDC/ JRELD(100), OVALD(100), CYALD(100), BE“R&D
DIMENSION VECTURI1) DEMAND
EQUIVALENCE (VECTUR(1)., CHGSTK(1)) DEMAND
) DEMAND
EXECUTION DEMAND
DEMAND
LINK = 3 DEMAND
IF(ICHDAT. NE. 0) CALL CHDATA(APCN.JRELD.OVALD:CVALD:ISFLD:7) Bsngmg
FARM DEMAND DEMAND
CALL RURDEM DEMAND
DEMAND
STOCK CHANGE., WORLD PRICES AND CONSUMPTION POLICIES DEMAND
cal.L TRADEI DEMAND
) DEMAND
NONF ARM DEMQND AND PRICES DEMAND
CALL PRICE DEMAND
- DEMAND
FOREIGN TRADE DEMAND
IF(KRAF .NE. 0) CALL TRADEC Bgnzmg
OUTPUTS AND PERFORMANCE CRITERIA DEMAND
CALL DEMCRT DEMAND
DEMAND
PRINT TABLES DEMAND
IF(ITABPR .NE. 0) CALL DEMPRT DEMAND
DEMAND
RECORD DEMAND PLOT VALUES EMAND
IF(IPLT:NE. O .0OR. LVSTYPR. NE.O) WRITE(LUPLT1) (VECTOR(I1), I=1, NVARD) DESQ“B
RETURN DEMAND
END DEMAND
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ADNMXD

BLOCKDATA ADNXD
ADNXD

DECLARATIONS v ADNXD
COMMON /ADNXDC/ ARGFSH(S), WFSH, VFSHT(3), VFSH(10), PEOLV(S ), ADMXDC
1 JORLI, ARGFD(5), KFD., VFEED(10, 127, ADMXDC
2 VFEEDT(5, 12), FDFSHD ADMXDC
ADNXD

DATA ADMXD
ADNXD

DATA TORLI / 4090443, ADNXD
ADNXD

DATA PEOLV / .323, 0., .166, .075, 0. s ADNXD
DATA FDFSHD / 5000. / ADNXD
ADNXD

1970 1971 1972 1973 1974 ADNXD

1975 1976 1977 1978 1979 ADNXD

ADNXD

DATA VFSH / ADNXD
1 753362+ 1073733., 1343569., 1686485., 2026221, , ADMXD
2 5%#2134979. 4 ADMXD
ADNXD

ADNXD

DATA KFSH / 5 / ADNXD
ADNXD

DATA ARGFSH ADMXD
1 1975, , 1981, , 19864, , 1991, , 2001. / ADNXD
ADMXD

DATA VFSHT / : ADNXD
1 250000). . 3562000., 5000000., &000000., 7000000 / ADNXD
DATA KFED /5/ ADNXD
ADMXD

DATA ARGFD / ADNXD
1 1974, 1981. , 1986, 1991, , 2001, / ADNXD
ADNXD

: _ ADNXD

DATA VFEEDT / ; ADNXD
1 5#0 ADNXD
2 28990+ 100000.. 100000., 100000., 100000, ADNXD
3 29900.. 750000, 75000.. 75000 . 99999 ADNXD
3 450000.,  500000., 500000.. 500000, S60999 ADNXD
5 S5%0. | ADNXD
6 30000..  50000..  50000.,  50000., 50000, ADNXD
7 5#0 | ADNXD
8 500000.. 500000., 500000., 500000., 500000, , ADNXD
* 20%0. / ADNXD
ADNXD

ADNXD

1970 1971 1972 1973 1974 : ADNXD

1975 1976 1977 1978 1979 ADNXD

ADNXD

DATA VFEED / ADNXD
1 10%0. , ADNXD
2 118000..  155000., 120000.,  &B000.,  74000., ADNXD
5 5#60000. | ADNXD
3 A3000.,  46000..  43000., 37000., 22000, ADNXD
3 5#27000. | ADNXD
3 292000..  354000., 413000., 426000., 413000 , ADNXD
4 5418000, . ADNXD
5 10%0. | ~ ADNXD
b 18000.,  27000.,  24000., 34000., 32000, , ADNXD
6 5%45000. | ADNXD
7 10#0 | : ADNXD
8 392000. . 346000., 251000., 433000., 495000, ADNXD
8 54395000, . _ ADNXD
* 0% '/ ADNXD
ADNXD

ADNXD

END ADNXD
BLOCKDATA CBDEM o CBDEM
COMMON /CPDEMC/ APCN, DELP, IGRAIN(5), IMEAT(S), - CPDEMC
@ A(E0), [PILOSS(20), PLOSTD, PSUBCG(5.5,2), P CMIN, CPBEMG
a PSUBCM(S. 5.2), PSUBTG(5,2), PSUBTM(S, 2):pFU( 5 20), CPDEMC
3 Wi SONVG (D), “PWHTIC. YDEL, 'CALPU(20), PROTRU( 505 CPDENC

5 2
REAL MM : CPDEMC
COMMON /PPDEMC/ ARG(S), KFT(20), KNOR, KPAVG(20), PPDEMC
1 PCCUNT(20), PCPMAX(20), PCPMIN(20), PCRT(20). PPDEMC
2 PCRTL, PCUT1, PWPMAX(20:, PWPMIN(20), STKRI(2 0), PPDEMC
3 TARIFF(20), VCPUT(5, 20), VPCSUP(S5. 20), PPDEMC
4ccnncm /1CDEMC VEE%3A6533?)'sf?gbgfig3aoéPAvco(~0) R eBEnG
; / (2 ’ Py ] rs '

1 S1KO(20), VCPU(10,20). VCSTK(10.20), VEFRMY( 10),  ISBEMG
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Ty GEV I T0,, VPSUP (10, 20), VPWI(10,20), TCDEWG 5
G UPWX 110, 20), FNR(20), VPICF(10), VEINCM(10), 1CDEMC 51
4 cvgg¥i?gé?) DSTK(20), DVALDF, EFRMY VoEHC 2l
VvV MC/ H & ’ & ’ . ' ’ . &

1COMMON /VDE ELASP (20, 20), ELASPR(20,20), VDEMC o

1 ECASI(20). ELASIR(20), FRMY(1), INAPA(20). VDEMC 4
1 FGIVAL, ITER, PCCONF(20), TARREV(20), VDEMC 5
] PREEXP (20}, PRFIMP(20), PWLDD(20), PWLDEX(20) . VDEMC ol
3 PWLDIM(20)., RDEM(20), TRDPRF, TVALDF, VALDEF( 20) VDEMC 7
COMMON /CVDEMC/ AREGH(12), AREGHF(12), ARGHFS(12), CAL (3, 3), CVDEMC 2

1 PCAL(3), PPRO(3), CVDEMC 3

1 CALBC(2.3), CMARKT(20), CMPI, COGPI, CPI. CR PIL, CVDEMC 4q

2 GOvVSUB(20), PCNCON(20), PRO(3, 3), CVDEMC 5
2] PROPC (2. 3), QREGH(12), GREGHF(12), GRQHFS(12 ), CVDEMC &
4 GRGHLV (7Y, RFTEX, SAVUPC, SELFSU(20), TARH, CVDEMC 7
5 TARHE, TARHFS, TDISAP(20), TEXNE. TEXPF., TEX PT, CVDEMC 8
6 TEXPTC, TOTHER(20), TEXPFC, XDIFF., 22¢20) CVDEMC 9
COMMON /DEMSVC/ ALPHA, CPU(20), CPUO(20), DEMC(20), DEMSVC 2

1 DEMT(1,20), EPAVG(1,20), INCOM, PCCON(1.20). DEMSVC 3

2 PCCONU(20), G(20), RFRMY(1), S1. STK(20). DEMSVC 4.
3 EINCOM, TDEM(20), TDEML(20), WWP(20) DEMSVC 5
REAL INCOM DEMSVC ]
END CBDEM 9
BLOCKDATA CRXD CRXD 2
CRXD 3

DATA FOR SUBROUTINE CHGRX CRXD 4
CRXD S

DECLARATIONS 8§§3 &
COMMON /CRXDC/ AARGCR(5), FLBX(1,13,3), FxX2(1,13), FXX3(1,1 3), CRXDC 2

1 ARGCRN(5), WCRD, ARGCR(S5), KCR., WKKCR, CRXDC 3

2 UFERAP (5, 1, 13, VYIELLD(10,1,12), VYLDT(S, 1,12 ). CRXDC 4
3 VYPAS(5, 1) CRXDC 5
CRXD 9

DATA CRXD 10
~RXD 11

DATA KKCR /5/ CRXD 12
CRXD 13

DATA FLBX / CRXD 14

1 o’ 381, 0. 281, 0. 260, 0. 099, 0. 609, 0. 255, 0. 171,0. 417, 1.8 10, CRXD 15

2 0. 218, 1. 700, 0. 224, 0. 020, CRXD 16
3 0. 190, 0. 330, 0. 250, 0. 200, 0. 274, 0. 126, 0. 357, 0. 103, 0. 2 00, CRXD 17
't 0. 293, 0. 000, G. 130, Q. 020, CRXD 18
5 b 593, 0. 594, 0. 424, 0. 8&9. 3. 756, 0. 550, 2. 877, 1. 570, 3. 1 31, CRXD 19
6 0. 426, 2. 425, 0. 731, 0. 08/ CRXD 20
CRXD 21

DATA FXX2 / CRXD 22

1 3310, 0., 0., O.. B00&4. , 0., 40&2., 0., 2760.. O.. CRXD 23
2 3700., 1930., 0. / CRXD 24
CRXD 25

DATA FXX3 / CRXD 26

1 8650., 7940.. &180.. 940.. 6289Q0.. 1590., 7202., 1505.. CRXD 27
e 364620, , 1590., 40520., 3360., 150. / CRXD 28
CRXD 29

CRXD 30

DATA AARGCR_/ CRXD 31
1970. . 1976. 1981. ., 1986. . 2001. / CRXD 32

CRXD 33

- DATA VFERAP / CRXD 34
1 172, 299, . 340, . 380, . 400, CRXD 35
2 182, 286, . 330, 360, . 380, CRXD 36
3 162, 256, . 300, 350, . 370, CRXD 37
-4 158, 223, . 240, 260, . 270, CRXD 38
- 314, 319, . 260, 210, . 200, CRXD 39
S 0b6, 093, . 110, 120, . 130, CRXD 40
7 265, 418, . 510, 610, . 650, CRXD a1
8 147, 220, . 270, 300, . 320, CRXD 42
9 358, 619, . 550, 510, . 480, CRXD 43
» 271, 407, . 500, . 520, . 530, CRXD 44
A 321, 464, . 490, 510, . 520, CRXD 45
B 108, - 170, . 200, 210, . 220, CRXD a6
c 014, . 014, . 014, 014, .014 / CRXD 47
CRXD 48

DATA KCRD, KCR / 5.5 / CRXD a9
CRXD 50

DATA ARCCRD_/ CRXD 51

1 1970, 1976. 1981. ., 1986. 2001. / CRXD o2
CRXD 53

DATA VYPAS / CRXD 94

1 6. 00, 6. 03, 9. 78, 12. 71, 12. 71/ CRXD 59

| e B

JATA ARGCR / CRXD 58

1 . 1976. ., 1981. ., 1986. ., 1991. ., 2001. / CRXD 59

. . CRXD 60


http:0.426,2.425.0.731,0.08
http:VFERAP(5.1,.13
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| DATA VYLDYT 7 : CRXD 61
1 4. 29, 4. 34, 4. 88, 4. 9646, 5. 17, CRXD 62

i 2 2. 30, 2. 80, 3. 40, 3. 59, 3. 95, CRXD &3
| 3 2. 50, 3. 05, 3. 58, 3. 70, 4. 37, CRXD &4
4 1. 35, 1. 39, i.87, 2.41, 3. 38, CRXD 65

S5 8. 60, 8. 90, 9. 20, 9. 40, 9. 90, CRXD Y-

b 1.19, 1. 25, 1. 69, 1. 822, 1. 90, CRXD &7

) 7 11. 50, 13. 50, 14. 00, 18. €O, 20. 00, CRXD 68
| a8 16. 00, 16. 50, 17. 50, 18. 00, 19. 00, .CRXD 69
. ? 2, 60, 2. 80, 2. 90, 3. 00, 3. 00, CRXD 70
: » 25. 00, 23, 00, 25. 00, 23. 00, 25. 00, . CRXD 71
, A | 50, | 55, | 60, | &5, ey CRXD 72
. B 85, 1. 00, 1. 30, 1. 50, 1.50 v CRXD 73
c CRXD 74
C CRXD. 75
C 1970 1971 1972 1973 1974 CRXD 76
C 1975 1976 977 1978 1979 CRXD 77
‘C CRXD 78
C CRXD 79
DATA ((VYIELD(I:l:J)aI=lu10):J'l:6) / CRXD 80

i 1 3 301, 3. 3864, 3. 350, 3. 594, 3. 490, CRXD 81
1 3. 833, a4%4 290, CRXD 82

: 2 2.178, 2. 230, 2. 253, 2.167, 1. 972, CRXD 83
2 o2, 391, CRXD 84

3 2. 261, 2. 263, 2.371, 2. 310, 2. 031, CRXD 85

3 S#2. 220, CRXD 86

4 1. 036, 1.128, 1. 134, 1. 160, 1. 200, CRXD 87

4 5#1 302, CRXD 88

5 7.091, 7. 368, 8. 329, 8. 444, 7.748, CRXD 89

S S#7.283, CRXD 20

1) . 764, . 785, . 774, 772, 1. 053, CRXD 21

1) oO#1. 062 / CRXD 92

DATA (‘VYIELD(I.I:'\:I=1;10)‘J=7:12) / CRXD 93

7 9. 986, 11. 403, 11. 050, 10. 361, 10. 857, CRXD 4

7 o#11. 531, CRXD 95

<] 15. 322, 15. 379, 15. 975, 15, 602, 15. 588, CRXD 24

8 S5#17. 845, CRXD 97

? 1. 320, 1. 559, 2. 010, 2. 0264, i.751, CRXD 28

? Sx1, 934, : CRXD 99

* 10#25 , CRXD 100

A . 254, . 306, . 345, 389, 422, CRXD 101

A S5#. 397, CRXD 102

B . 82 . 2?19, . 810, 816, 825, CRXD 103

B o#, 807 / CRXD 104

Cc CRXD 105
END CRXD 104

‘ SUBROUTINE DEMCRT DEMCRT 2
' DEMCRT 3
C DECLARATIONS DEMCRT 4
c DEMCRT b
COMMON /CONTRC/ ANIMAL, BASEYR, 2T, FARM, ITIME, KTRACK., KTA BI, CONTRC 2

1 IRUN, ITTY, ICHDAT, ISENPR, IPLT, ITABPR, CONTKC 3

1 LVSTPR, MODE, MODNAM( ), CONTRC 4

1 KPOP., KCHG, HKRAP. KDEM, KNEC., LINK, JPER, CONTRC 9

1 LUIN1, LUINZ, LUQUT, LUPLOT(3), LURLPI, CONTRC é

2 LUPGEN, LUROP, CONTRC 7

Y KPPRT(15), KCPRT(15), KFPRT(15), KAPRT(15), CONTRC 8

e KDPRT(15), KYPRT(15), KNPRT(15), CONTRC Q

e CC, NCOM, NCOMAG, NCROP, NLVST, NNC, NREGN, CONTRC 10

3 UN. NS, NAME(20), PLANT, CONTRC 11

4 T. TIMEI, TIMEF, TTABI, YEAR, CONTRC 12

) TOTSOR, TOTPOF, URBAN CONTRC 13
INTEGER ANIMAL, FARM, PLANT, URBAN, TOTPOP, TDTSOR CONTRC 14
EQUIVALENCE (LUPLTI'LUPLDT(I)),(LUPLTQ:LUPLOT(E)); CONTRC 13

1 (LUPLT3, LUPLOT(3)) CONTRC 16
COMMON /DEMKC/ APCF, DEFCIT(20),. PAVG (1, 20), PFDIMX, TPAVG (2 0) EMKC 2
COMMON /DEMNC / CPF1, FCONP, FCONU, TTAREV, TEXNFC, FEXNFC, DEMNC 2

1 UCONP, UCONU, VALDF1, VALDF2, WPFI DEMNC 3
COMMON /DEMYC, CONC(1t, 20). DSAVD( 1) DEMYC 2
COMMON /FYAKC/ L.PER(1, 4), PFRT(13), PQI(1), PPEST(1), FYAKC 2

1 WRCL), YMIN(1), FSAV(1) FYAKC 3

REAL LPER FYAKC 4
COMMON /NECDYC/ AGINTX, CPUNF, FPCI, PRFRMY(!), UPCI, WOND, NECDYC 2

1 TAGDIP, TPTAX, TYG, TYNAG NECDYC 3
COMMON /PRDDNC / TOUTPT(20) PRDDNC 2
COMMON /PRDDC/ AYLD(12), EFFPLV(7), EFFYLD(12), FDFSH, FEED( 12), PRDDC a

1 FCIi, FLOSS(20), TAREA(12), TDSUP(20). TOUTRL , PRDDC 3

a TTAREA PRD'DC 4
COMMON /RDDATC/ PFLOSS(20), SDPHA(1, 12) RDDATC a
COMMON /CPDEMC 7 APCN, DELP, IGRAIN(S), IMEAT(S), CPDEMC 2

2 MM(20), PILOSS(20), PLOSTD, PSUBCG(S, 5, 2), P CMIN, CPDEMC 3

3 PSUBCM(5, 5, 2), PSUBTG(S, 2), PSUBTM(S, 2), PFU( 2,20), CPDEMC 4

g w?gg?VG(5): PWHTIC, YDEL, CALPU(20), PROTPU( 20), g;ggng 2

e
_REAL MM CPDEMG_ 7.




- - —CHMMON 7 TCOEMC/ ELISAV(20), ELISVR(20), EPAVGO(20),
1 STKO(20), VCPU(10, 20), VCSTK(10,20). VEFRMY( 10),
2 VFPIX(10Q:, VPSUP(10,20), (10, 20),
3 VOWX (10, 20), FNR(20), VPICF(IO). VEINCM(10),
4 'PCUFD(10) _
COMMON /DEMSVC/ ALPHA, CPU(20), CPUO(Z0), DEMC(20),
1 DEMT(I.QO). EPAVG (1,203, INCOM, PCCON(1,220),
2 PCCONU(20). G(20), RFRMY(1), 51, STK(20),
3 £INCOM, TDEM(20), TDEML(20), WWF(20)

* REAL INCOM )
COMMON #TSTDC/ TSTD(20), PCMEAN(20), TSTDG, TSTDM, TSTDO, TS TDT
COMMON /VDEMC/ CHGSTK(20), DSTK(20), DVALDF. EFRMY,

1 ELASP (20, 20}, ELASPR(20,2
1 ELASI(EO). ELASIR(20!, FRMY(I). INAPA(20),
1 FGIvAL, ITER. PCCONF(20), TARREV(20),
2 PREEXP (20), PRFIMP(20), PWLDD(20), PWLDEX(20)
3 PWLDIM(20). RDEM(20). TRDPRF. TVALDF, VALDEF( 20)
COMMON /CVDEMC/ AREGH(12), AREGQHF(12), ARGHFS(12). CAL (3, 3),
1 PCAL(3), PPRO(3),
1 CALBC(2,3), CMARKT(20), CMPI, COGPI, CPI. CR PIL,
2 COVSUB(20)., PCNCON(20). PRO(3,3),
3 PROPC(2,3)., GREQHM(12), GREGHF(12), QRGHFS(12 ).
4 GRGHLV(T3. RFTEX, SAVUPC, SELFSU(20)., TARH,
5 TARHE, TARHFS. TDISAP(20)., TEXNF, TEXPF, TEX PT,
& TEXPTC, TOTHER(20), TEXPFC, XDIFF, 22¢(20)
COMMON /POPKC/ CALRPC(2), POP(2), POPL(2), POPR(1), PRORPC(2 ).
1 TPOP. TRPOP, TPOPPC(2) .

0000

50

[g1g]

50

65

70

aonn

CALCULATION OF WNATIONAL CRITERION VARIABLES

PFDIMX = PWLDIM(4;
DO 50 J=1.NCOMAG
TDEM(J) = RDEM(J) + 9(%)

PCNCON(J) = TDEM(J)} 0P
CONTINUE
oP1I = 0.0
WPFI = O,
CPFI = 0.0
COGPI = 0 O
cCMPI = 0.0
Wi = 0.0
W2 0.0
W3 = 0.0
W = 0.0
WS = 0

PRICE INDICES
DO 50 J=1, NCOMAG

CMARKT(J) = TPAVG(J) # mMM(J)

GOVSUB(J) = CMARKT(J) — (CPU{J) — TPAVG(J))
IF(ITIME. NE. KRAP'. EQ. 0) GO TO &0

WS = WH + ABS(VALDEF(J)‘

CONTINUE

CRPI = CPU(1)/CPUOG(T)
b0 80 J=1,NCOM
IF(KRAP.EQ. O OR. DEFCIT(J) EQG. O..OR. J.GT.ECGHAG) GO TO &5

IF(iTIME .EQ. 0O) NNP(J) = ABS(DEFCIT(J)) / W3
WRFT = WPFI + WWP(J) #® ABS(VALDEF(J)) / ABS(DEFCIT(J))

CONT INVE
CPI = CPI + W(J)#(CPU(J)/CPUO(J))
Wl = W1 + WM
IF(J. GT. NCOMAG) GO TO
CPFI = CPF1 + N(J)i(CPU(J)/CPUD(J))
W2 = W2 + W(J)
IF(J.EG. 1 . O . 0 OR. J.GE.®) GO TO 70
COGPI = COGPI + N(J)l(CPU(J)/CPUO(J))
W3 = W3 + W(J)
CONTINUE
IF((J.LT. 13).OR. (J.GT. 18)) GO T
CMPI = CMPI + W(J)#{CPU(J)/CPUD(J))
Wa = W4 + WD)
CONTINUE
Crl = CPI/WL
CPF1 = CPFl/W2
COGPI = COGPI/W3
CMPI = CMPI/W4
NONFARM CONSUMPTION EXPENDITURES AND PROCESSED/UNPROCESS ED
FCONY = 0.
FCONP = O.
UCONU = 0.
UCONP = O.
TEXPF =.0.
DO 85 J=1, NCOMAG
FCONU = FCONU + PFU(1,J)*TPAVG(J)#RDEM(J)/POP(1)
FCONP = FCONP + (1.~PFU(1,J))#TPAVG(JI*RDEM(J)/POP(1)
UCDONU .= UCONU + PFU(2, JY#CPU(J)I#Q(J)/ (POP(2)#ALPHA)

DEHCRT
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TEXPF =
CONT INUE
TEXNF

TEXPT
RFTE %

XDIFF Cl - TEXPT :
IFCITIME "EQ. " 0) XDIFF = POP(D) # (EINCOM/APCY,; - TEXPT

SAVURC =
TJEXPTC =
TEXPFC = TEXPF
TEANFC =

IF(ITIME. NE. )
FEXNFC = EFRMY
IF(ITIME, EQ. 0) @O 10 88
DSAV =" AMAX1(CMIN - FEYNFC,
FEXNFC = AMAX 1 (FEXNFC, CMIN)
DO 87 IR=1, NREGN

DSAVD(IR) = —DSAY % POPR(IR) y TRPOP
CONT INUE

CONTINUE

SELF-SUFFICIENCY AND SELF-SUFFICIENCY REQUIREMENTS
IF(KRAP EQ () GO TO 125
TARH 0

TARHF 0
TARHFS 0.

DO 110 v-1, NCROP
AREQH(J) = TDEM(y)
IF(J (EQ 3) AREGH(
IF(J EG 12) AREGT

UCONP + (1.-PFU(E:J))fCPU(J)*G(J)/(POP(Q)#ALPHA)
TEXPF + CPU(Y) * @(Y) / ALPHA '

CLUCNCOM) * G(NCOM) / ALPHA
TEXPF + TEXNF

[0}
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T
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) # TRPOP
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- =PUWHTIC)
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. =PLOSTD) ~
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IF(J . EQ 9) AREQH (9
GREGH(J) = AYLD(J) «
TARH = TARWH + AREGH(J

AREGHF (J) = AREQH(J) + FEED(y) / EFFYLD(J)
GREGHF (J) = AYLD(J) # AREGHF ()
TARHF = TARHF + AREQHF ()

ARGHFS(J) = AREGQHF (J) + CHESTK(J) / EFFYLD ()
ARAHFS(J) = AYLD(J) * ARGHFS(y)

TARHFS = TARMFS + ARGHFS ()

CONTINVE

DO 115 U=13, 19

QRAHLV(,~12) = TDEM(J)Y / EFFPLV(U-12)

CONT INUE

+ DEFCIT(u)

) = TOUTRL + DEFCIT(1)

~)= TOUTPT(12) = TABEL(VPICF.KTABI.TTABI.L
+ DEFCIT(12)

) = TDEM{(J)

(J) + TOTHER ()

) .NE. 0.)
ZZ(J)~DEFCIT(J)) s (ZZ(J)-CHESTK(U))
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CALORIE AND PROTEIN CONSUMPTION PER CAP1TA

D3 90 1P=1, TOTPOP
DO 90 IS=1, TOTSOR
CAL (IS, IP) = o
PROCIS, IP) = o
CONT INUE

DO 94 uC=1, NCOMAG .
IF(JC LE. NCROP) GgoTED
THEN FOR CALORIES AND PROTEIN FROM PLANT SOURCES

CAL(CPLANT, URBAN) = CAL (PLANT, URI'AN) + CALPU(JC) # PCCON
CAL (PLANT, FARM) = CAL (PLANT, FARM) + CALPU(JC) » PCCON
PRO(PLANT, URBAN) = PROCPLANT, URBAN) + PROTPU(JC)#* PCCON
PROCPLANT, FARM) = PRO(PLANT, FARM) + PROTPU(JC)# PCCON
ELSE FOR CALORIES AND PROTEIN FROM ANIMAL SOURCES CON
ANIMAL, URBAN) CAL (ANIMAL, URBAN) + CALPU(JC) # PCCONU

X CAL (ANIMAL, FARM) + CALPU(JC) #» PCCONF

C
PRO(ANIMAL, URBAN)+ PROTPU(JC
PRO(ANIMAL, FARM) + PROTPU(JC

DTNCNCo

>
z
>
r
el
>
D
x
Wy

ANIMAL, FARM)

ENDI~
CONTINUE

1.
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a8

1
95

96

97

99

100

105

140
150

160

170

130

N0 98 I1S=PLANT, ANIMAL
BRI L
i , = ’ .
N?T;S?gkLAVERACES
N0 95 IS=PLANT.
AL (IS, TOTPOP) = (CAL ( IS, URBAN) #PQOP (URBAN
o LR PR
‘ROC1S, TOTPOP) = (PRO(IS. | *
FRO PRO( IS, FARM) #POP (FARM))
CONTINUE

1o 946 IP=1,TO
AL {TOTSOR, IP
PRO(TOTSOR, IP
CONTINUE

COMPUTE PERCENTAGES FOR PLANT VS ANIMA.. SOURCES
)0 97 1P=1, TOTPOP
ANT. ANIMAL
= CAL(IS.%;

(PLANT. 1

TPOP
) = CAL Py + C
) = PRO(PLANT,IP) + P

/ CAL{TOTSOR, IP) # 100.
/ BPRO(TOTSOR. IP) % 100

oo
~
1

@ 0) 60 TO 105

p=FARM, URBAN

= 100 * CAL{TOTSOR, IP) /(CAL
= 100. » PRO(TOTSOR, IP) /(PRO
CONT

PLAL(TO POP) = 102, & CAL (TDTSOR, TOTPO

1 +CALRPC (URDAN) #POP (URBA

FPRO(TJTIPOP) 100" # PRO(TOTSOR, TOTPO

1 +PRORPC (URDAN) #POP (URBA

CONTINUE

TIME-SERIES TRACAING MEASURES OF FIT

IF(ITIME .GT ©) GO T2 150

DO 140 1=1,NCOM

TSTD(1) = O

PCMEAN(I) = O

CONTINUE

¢0O TO 190

CONT INUVE

IF(T . GT. BASEYR+ 0001) GO TO 190

DO 160 I=1, NCOMAG

IF(I.EG 10 OR I.EG 11) GO TO 160

1TSTD(I) = ISgD%%; +2(PCNCDN(I) ~ TABEL(VPSUP (1, 1), KTABL, TTAB I,

. 0, 3

PCMEAN(I) = PCMEAN(I) + TABEL(VPSUP(!.I).KTABI:TTABI:l.O:T)

CONTINUE

IF (ABS(BASEYR-T). GT . 0001) GO TO 170

TSTDT = 0O

DO 170 I=1, NCOMAG

IF(I EG.10 .OR I EQ 11) GO T?
)

Zear QO Z
m

(FARM) #POP ¢ FARM)
P#365. )) ,
ORPC (FARM) #POP ( FARM)
OP#365. ))

Z2TZ2ZTV 2D

PCMEAN(I) = PCMEAN(I) / FLOAT
TSTD(I) = TSID(I) / (PCMEAN(I
TSTDT = TSTDT + TSTD(I}

CONT INUE
TSTDG TSTD(1) + TSTD(2
TSTD(S) + TSTD(?
(

TSTDO
TSTDM YSTD(13) + IS”D
+ TSTD

!

17
ITIME)
*#2

+ TSTD(3) + TSTD(4) + TSTD(&) + TS TD(8)
+ TSTD(15) + TSTD(16) + TSTD(17)

)
)
14)
16)

1
IF(KLPRT(:3) .EQ. 0) GO 70 190

180

AL -

190

PRINT 180, TSTD, rSTDG, ISTDO, TSTDM, TSTDT
FORMAT (1H1, TS, 6HDEMAND TIME-SERIES TRACKING MEASURES /
T8, 13H3Y COMMODITY , 10F10 4/21X, 10F10. 4/
T8, 13HI'OR GRAINS * . F1 5
/
)

o

T8, 13HFOR FRT_+ VEG,F10
T8, 13HFOR LVSTK/FSH.E10
T8, 13HFOR ALL COMM ,F10

4
4
.4
.4
CONTINUE
RETURN
END

BLOCKDATA DEMDAT

DEMAND DATA
DECLARATIONS

COMMON_/C,’'DEMC/ APCN, DELP. IGRAIN( Y, IMEAT(5), o

DEMCRT

DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT
DEMCRT

t

WOIONNN

ot Bt 1t ek o o St Bk 1t Pk ek Bk o Bk Pk Bk Bad o bk bt B Bl ot
DONrODUNN—COONE UL —-0O0OmN

YIIVVVILLOTDDTDD

200

IRIRATD

o

NPININIIMRN

NNTAPUN

H


http:IF(ABS(BASEYR-T).GT

noana

131

——

2 M (05, PIT: i PLUSTDT“PSUECCTSTBTETT .
3 PSUBCM(S, 5, 2), PSUBTEG (5, 27, PSUBTM(S, 2), PFuU( 2, 20),
g N?§8?VC( Yo PWHTIC, YDEL, CALPU(20), PROTPU( 20),
REAL MM
COMMON /1CDEMC/ EL1SAV(20), ELISVR(20), EPAVGO(20),
! STUO(20), VCPU (10, 20), VCSTK(10, 20), VEFRMY ( 10),
e VERPIX(10), VPSUP (10, 20), VPWI(10,20),
3 VEWX (10, 20), FNR(20), VPICF(10), VEINCM(10),
4 VPCUFD(1C)
CUOMMON /PPDEMC / ARG(5), KFT(20), KNOR, KPAVG(20),
1 ’ PCCONT(20), PCPM X(20), PCPMIN(20), PCRT(20),
2 PCRT1, PCUTI, PHPMAX (20), PWPMIN(20), STKRT(2 0),
3 TARIFF(20), VCPUT (5, 20), VPCSUP (5, 20),
4 VPWLDI(S,20), VPNLDX(S.ZO)
COMMON /VDEMC / CHGSTK (20), DSTK(20), DVALDF, EFRMY,
1 ELASP (20,20}, ELASPR (20, 20),
1 ELASI (20), ELASIR(20), FRMY (3 | TMAPA(2C),
1 FGIVAL, ITER, PCCONF (20), T.rFev(20),
2 PRFEXP (20}, PRFEIMP (205, P DD(20), PWLDEX (20) ,
3 PWLDIM(20), RDEM(20), TAUPRF, TVALDF, VALDEF( 20)
DATA
CONSTANT PARAMETERS
DATA APCN / . g5 ,
DATA caLPu 7
1 . 346E7, 338E7, - 273E7, . 362E7, - 740E6,
2 - 382E7. 330E6, - 990E6, 0., 0.,
3 0., S24E7, 266E7, . SP0E6, . 482E7,
4 . 770C6, 1427, - 480Es, - 219E7, 0.7
DATA DELP + 2 0 /
DATA ELASF/
1 - 31 1‘7"0 ’ O. ’ -. 2: 18*0 ’
2 240, , ~-. 7, 17+0. , 3%0 , - b, 1640, ,
3 4#0 , - gs, 15%0., 9%0., - 75, 14%0 ,
q 6'0 ’ -. 10, 13’“’0 ’ 7*0. ’ -. 4, 12*0 .
5 8#0 , - 50, 3140, , 2040, 11#0., -1 10, 8+%0. ,
5 12’0 v ~1. 4, 7*0. 0 13"‘0 ’ -1. 3. 6*0 ’
7 14“0. ’ -1 ’ 5*0 ’ 15”0 ’ -1 2; 4*0 '
8 16%0 , -. 3 3«0, 17%#0., -2, 2#0.,
? 20+%0. , 19#0., - 3
DATA ELASPR /
{ -. 40, 19#0., 0., -~ 20, 18+#0, ,
2 2"0 + - 4, 17‘“0 ’ 3*0 ’ -. 60, 16*0 ’
3 4%0_, -. 35. 15+0., I*Q., -. 4, 14%0, ,
4 6'0 . -~ 10, 13*0 . 7*0 4 -7, 12*0 [
5 B*O ’ ~. 20, 31*0 ’ 20*0 . 11*0 ’ -. 9 B*O. ’
5 12#0, , -1.8, 70, , 13+0 , -1.5, &#0.,
7 14*0 ’ 5, 5“0 ) 15*0 ’ -. 8, 4*0. ’
3 ]6'04 ’ 4, ’3”0 + 17*0 ’ . 3: 2‘.’0 ’
? 204+0. , 20#0.
DATA IGRAIN /
1 1, e, 3. 4, 37
DATA IMEAT /
1 13, 15, 16, 18, 19/
DATA MM /
1 <02, .04, .10, . 9s, 1.28, .24, .29, 1. 03, 2. .36 0.,
1 0., (.2, 07, 1.09, .57, - 19, .24, 2,72, |35, 0.7/
DATA PCMIN /. B0/
DATA ((PFU(I;J),J=1,20).I=1:2) /
1 . 986, . 921, . 028, 1. 000, 927,
1 . 2%0, . 962, . 924, 0. 0, . 0,
1 0.0, 0.0, 0.0, . 227, 0.0,
1 0.0, 1. 000, . 702, . 424, 0. 0,
2 86, 921, 028, 1. 000, . 927,
2 . 290, . 962, . 924, 0. 0. 0.0,
2 0.0, 0.0, 0.0, . 227, 0.0,
2 0.0, 1, 000, 702, . 424, 0.0/
DATA W /
1 169, 7, 15. 2, 23. 5, 0.3, 15. 5,
a2 13.5, 82 7, 6.8, 54. 6, 0.
3 0., 8. 5, 25. 5, 3. 9, 12. 0,
DATA PCONVG /
: 1. 00, 1. 00, 80, 1. 00, . 877,
DATA PILOSS /
1 4% 006, ‘05.006!.15I4*0.0.0061.02I-006M

0a2.,.02,.02,.05,.03 +10. 7/
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DATA PLOSTD / . 107 /
DATA PROTPU / :
1 ATA . 067, . 094, . 046, . 092,
2 . 362, . 015, . 016, 0.
z O . 098, . 180, . 029,
4 . 126, 113, . 073, ., 088.
DATH (((PSUBCG(I:J.K),J=1,5):I=1,5):K=1.2). /
1 .00, . 95, . 9%, .99,
e b, Q0 .10, .10,
3 .25 35, . 00, . 30,
q 035, . 05 .35 . 00,
< . 05, . 09, . 00, .05,
1 . 00. .99, .95, . 50,
e . &9, . 00, .10, .15,
& . 30, . 43, . 00, . 30,
4 .05, .00, - . 35, . 00,
5 . 00, . 00, .00, 05,
DATA (((PSUBCM(I:J.K),J=1,5).I=1-5):K=1:2) /
1 . 00, . 30, .29, . 20,
g . 50, . 00, . 50, . 60,
3 .25, .30, . 00. .20,
4 25, . 40, .29 . 00,
9 . 00, . 00, . 00, . 00,
1 . 00, . 30, . 30, . 30,
jas .45, . 00, . 40, . 50,
3 .20, . 20, . 00, . 20,
4 . 3% . 20, . 30, . 00.
S . 00, 00, . 00, . 00,
DATA PSUBTG /
.99, .95, .70, . 90,
o .95, CEN .70, - 90,
DATA PSUBTM 7/ ;
1 25, 2?5, . 50, L J3
2 95, 95, . 50, . 33,
DATA PWHT1C / .03 /
NDATA YDEL 7/ 2.0 /
INITIAL CONDITION DATA
DATA ELISAV /
1 . 20, -. 25; . 50, -. 30:
2 . 45, . 40, ~-. 60, 1. 20,
3 . 00, . 80, 1. 40, 3. 20,
q 1. 00, . 40. 4. 00, 00.
DATA ELISVR /
1 .10, - 1% . 90, -. 10,
2 .3, . 30, -. 50, 1. 20,
3 . 00, . 30, .94, 3. 00,
4 . 80, . 40, 2. 00, . 00,
JATA EPAVGO /
1 78500. . 41900 . 28100. ., 42500.
2 &0000. . 31000. . 15255., 207700..,
3 500700. . 154600., 653024.., 58000.
4 351763., 200300.. &£8000. ., 65000. ,
JATA FNR /
1 ) .83, 2. 33, . 70: 1. 70,
e -3 . 768 2.83, 1. 00,
3 1. 00, . 32 .11, .01,
-4 . 20, . 04, .33, . 50,
DATA STKO / 88000., 1033000.. 286000. ., 17#0. /
1970 1971 - 1972 1973
1975 1976 1977 1978
DATA ((VCPU(I.J).I=1.!0).J=1.6) /
1 79125. , 87775.,  102318.. 99388. .
1 9%114629. . e
2 48758. . 55622. » 59174, 59963.
2 5#55894. ,
3 -.30415. , 29202. « 297e8. . 33341
3 341924 , v
4 60330. . 66554, 84461. ., 20309. ,
4 5#81403. :
-9 - 133934. ., 14718%9. 128161, 147734. .,
5 5#4139391 .
) - 98676. . 64621. » 101984, , 107310. .,
6 S#1120145. /

"DATA

132

(CVCPULL, W), T=1,10), J=7,12) /

1. 00/

1974
1979
102168. .
51773. .,
42014.,
?25720.
134646. .
109726.

bermual
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DATA ((VPSUP(1,U), I=1; 10}, J=13, 19) /
c 70012, 0012
¢ S#. 0020,

7 99777, ., 61616, . 43662, ,
7 5#60421 ., , _
a 39647, , 36452, , 44111 .,
e S#45294. , B
-9 1201345, , 1058454, , 947523,
4 5#643430. , :
» . T ‘.I l.l 1.!
* 1., 1., 1.,
A 449100., 504%00 ., 948300. ,
A 1. 2E6, 1. 2E¢4, 1. 2E6,
B 356667., 435213, 416486, ,
B 54555846, /
DATA ((VCPU(I:J).l=lo10):d=13'20) /
788333, , 829442, 862250, ,
5#783833. ,
109301, , 104590. , 112912, ,
5#147275.
39666467 , 45%213. ., 412723, ,
S#53%101. ,
& 00., 264960., 259444, ,
3#309749. ,
£86000. .. 234123, , 217666, ,
5#265096. ,
257100., 271346, , 244324, ,
%235785%7. ,
22387, , 147920. , 76966, ,
S#75000. ,
1. 000, . 967, . 963,
J . 918 /

DATA VCSIK /

1 2370 ' 69000., 219000.,
1 5#534000. ,

2 740 + —134000., 137000.,
a2 947367000. ,

3 520 + —100000., =-22000.,
3 5#31000. ,

» 170+%0. 7

DATA VFPIX /

1 1. 000, 1.011, 1. 012,
2 S«. 856 /

DATA VEINCHM / .
1 65584, , 68448, , 67956, ,
2 5#74275. /.

DATA VEFRMY /

1 35096, , 36944, , 42770. ,
e 54317, &0000. , 60000. ,

DATA UPCQUFD /

1 . 436, 443, 440,
2 . 465, 440, 450,

DATA VPICF /

1 . 976, . 688, . 634,
2 5%, 539 /

DATA ((VPSUP(I:J):I=1;lO):J=l;6) /
1 . 1258, . 1354, . 1206,
1 5%, 1155,

2 . 0383, . 0404, . 0433,
Q S#. 0418,

3 -. 0398, . 0509, . 0565,
3 S#. 0444,

4 . 0040, . 0035, . 0036,
4 5%, 0034,

5 . 0118, . 01te, . 0131,
S5 S+, 0164,

[ . 0086, . 0079, . 0072,
) S#. 0094. /

7 . 0643, . 0749, . 0486,
7 O*. 0693,

8 -, 0547, . 0560, . 0519,
8 9=, 0578,
.9 . 0009, . 0010, . 0014,
9. 5+, 0012,

*» . 0.0, 0. 0, 0 0,
bd 0.9, 0.0, 0 0,
A 0. 0. 0.0, . 0.0,
A 0.0, 0. 0, 0 0,
B - . 0013, . 0013, . 0016,
B S5+ 0022 /

0012,

133
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40371, ,

B21103.,

1.,
943200. ,
1. 2E6,
415392, ,

875382. ,
110714,
447208. ,
292049, ,
246177, ,
270446, ,
68075, ,

. 983,

98000. ,
$3000. ,
-151000. ,

. 981,
72365, ,

45090. ,
60000. ,

- 1166,
. 0451,
. 0567,
. 0047,
. 0115,
. 0075,

‘452103, ,

650913, ,
S 1.,

44050.,
44548,

1. 2E6,. .

397704,

825133, ,
122605, ,
438704, ,
323953,
265683, ,
259156, ,
92437,
. 972,

-223000. ,
-84000. ,
174000. ,

. 857,
70832. ,

47320. ,
60000. /

. 1241,
. 0451,
. 0401,
. 0067,
. 0152,
. 0079,

. 0720,
. 0368,
. 0019,
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D ) . 0031, . 0024, . 0040,
.. D 5%, 0047,

E © o, 00295, . 0024, ., 0025,
& 5%, 0027,

F . 0014, . 0015, . 0016,
F S#, 0015,

G . 0041, . 0041, . 0044,

G S#. 0044,

H . 0220, . 0249, , 0300,
H S5#. 04220
1 L0121, . 0070, .0127,
I ¢ 0135 /

DATA ((VPHI(I.J).X=1.10).J=1.6) /

-1 ‘190. 131., 131. .

1 5#1948.

o RN 56. 4 53.
<. 5497
R o4. ., 63. 5%. «
R 5#99. .

4 72. . 69. 48.
.4 5479 .

v 294. 2468. 519. .
) 5#238.

& 117., 128. ., 109..
& 5x129 /

DATA ((VP“I(I.J),I=1.10).J=7:12) /
7 ) 1106. 1367.
7 5*&80 '
¢ ' 121.» 184. .
a 5*.’0 0
G 368. 1049. 946
S Hags4e
» 10#1.,

A 20488 . 18137, 1587%. .
A S5#11556.

R 883. . 473. . 939. .,
B 5#935. /

DATA ((VPH!(I.J).I=1.10?. 13, 19) /
C ' 1126 1278. .
C 5!184b4.

D 1035. . 581. . PRee]
D 5#601. .

E 943. . 1312., 1260.
E 5#1514. .

F 850. 775. 565. »
F S#bb5.

G 9295. . 685. 560.
G 5#5640. .

H 550. $576. 544. ,
H S#430. ,

1 115., 108. . 120. .,
1 S5#227. /

.DATA ((VPNX(I.J):I 1 10) J=1 6:0{
1 5'15",.

2 “as), a3, a1,
2 507..:

3 45. ., 53. 46. .
-3 5e79. .,

4 - &0, 54. ., 40. ,
4 Se466.

k- 245. 223. 433. .,
) 5#198. .

b - ...98., 107.., 1.,
6- 5#108. /

.DATA ((VPUX(I-J).I=1 lO)aJ-7:12) /
7 . 1334. 922 1139.,
7 5'567 ’

8 ' 101. ., 153.,
.8 554" .

9 725. a874. ., 788. ,
-9 58737, .

*. . “"’1 ’

A 17ii40. 15114, ., 13226. .,
JA 5'9&30 ’

8 . "736. 374. ., 183.
B 5077“

DATA ((VPHX(I;J) I=1, 10);J=£3;19) /
€. 40.., 93 1065,
C 5'15JB ’

D 63, 484, a47.,
D 5.501 ’

€ 7865, . 1093. , 1067.
£ 5.1262 .

F: 10.. bAS. 555. .,

134

. 0032,
. 0025,
. 0015,
. 0039,
. 0360,
. 0166,

191,
83. .
108. .
$7.
359.
174.,

1316,
54.
913. .

19408. .,
312.

4462. .
510.
1888. .
740. .
625.
625.
143.,

147.,
b4,
90. .,
48.
299. .
145. .

1097. .
45. .,
761. .,

16173. .,
260.

383. .
425. ,
1573.
b6195.

. 0039,
. 0024,
. 0015,
. 0043,
. 0423,
. 0155

263.
105. .,
138..,
93. .
202. .,
176, »

775.
b6,
839. .

19402. »
384. .,

2503.
74. .
1636.
825. »
675.
472.
222.

202. .
81..
115.,
78. .
168,
147. .

646,
95. .
699. .,

161468. .,
320. .

2086.
&2.
1363.
&90.
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sl3ls]ls

o0

<3

F ‘5#585.

G 770., 970. ., 465, , 920, ,
G 984645, ,

H 458. , 480. , 453, , 921, ,
-H %358 ,

I b, ?0. , 100., 119,
I 189, /
POLICY PARAMETERS

DATA KFT 7/

l 1] 5‘ sl 3' 4! 3' 41 4‘ 51 5I

2 5‘ 4' al 3' 31 3! 3! 40 ’ 5/

DATA KPAVG /

1 1. 1, 1. 0, o, 0, 0, 0, 1, 0,

2 1. 0. 0, 0. 0, o, 0, 0, 0, 0O/

DATA PCCONT /

1 . 150, . 025, 055, 002,
2 . 018, . 110, 020, 0025,
3 1. E-B, . 004, 005, . 039,
4 . 005, . 015, 070, . 030,

DATA PCPMAX /

1 0 ., O, 01, 40, 0.05. 0.1, 0.15,
2 Q. 0, '.) 3, “ 1, e} 1, 0 1, Q. 15, 0. 15' 4 0,

DATA PCPMIN

o, o, O . .05, 1, 05, 0%,

2 O‘l ’ .05-‘ .05! ll .1) ll

DATA PCRT 7/

1 . 130, . 040, 045, 004,
2 . 012, 100, 050, 0025,
3 1. E-8, 003, 002, . 007,
4 . 0025, 005, 040, . 015,

UATA PCRT1 /110 /

DATA PCUTL / 100 7

DATA PWPMAX /

1 00, 0.0, 0 0, 50, 3.0 2.8, 3.0, 5.0, 0
P 0.0. 5.0, 1 0, 1.0, 5.0, 5.0, 5 0, 1.0, 0

DATA PWPMIN /

1 0.0, 0.0, 0 o, 0.0,1.65 1.0, 0.0, 0.0, 0O
2 0.0, 0.0, G 7, 0.3, 0.7, 0.0, 0.0, 1.0, 0O

DATA STKRT /

1 1.9, 7.0, 2 o, 17+#0.

DATA TARIFE ,

1 146, .20, 20,

2 17% Q0.0

DATA KNOR / 5 /

DATA ARG /

1 1976. 1981. , 1986, 1991,

DATA ((VCPUT(I,J).I=1.5),J=1,12) /

1 123020, 123022, , 125000 , 125000. ,
2 &5000. . 65000. , 65000, , 65000. .,
3 43881 . , 43881 . , 45000. , 45000. ,
4 103400, , 76400. , 96400, 96400. ,
S 140000, , 148000. , 148000. , 148000, ,
) 104900 , 109800. ., 109300. , 109800. ,
7 39900. , 31700. , 31700, , 31700. ,
8 914600, , 62100, , 62100, ., 62100.
? 70000?., ?OOOO? , 70000?,, 70000?.,
’ W r B I
A 1. 2Es4. 1. 2E6, 1. 2E6, 1. 2E6,
B 450900, , 5014600, , S01600. ., 501600,

DATA ((VCPUT(I.J)»I=1;5).J=13.19) /

C 913300., 1324000. , 1324000. , 1334000. ,
D 117200 , 123900. , 123900. , 1223900, ,
E. 447400. ., 979800. , 579800. , 579800. ,
F 305500. , 411100., 411100. , 411100.,
G 283700, , 287400. , 287400 , 287400, ,
H 250000, , 310000. , 310000. , 310000. ,
I 100000 , 100000. , 100000. , 100000, ,

DerrA ((VPCGUP(I,J),I=l.5).J=1,12) /

1 . 1250, . 1250, . 1250, 1250,
' 0300, . 0500, 0%00, 0500,
3 0500, . 0500, 0500, 0500,

945. ,;
393.;
185, ,

. 040,
1. E-8B,

. 010,
200000. /
0.0,
0.0, 0.0/

-1, 0.
1., o

’
. 030,

1. E-8,
. 005,
200000, /

2001. 7/

125000. ,

1.2
501400, /

1324000.
123920,

0.,
0.7

“DEFDAT —35¢
DEMDA 5

. T 356
DEMDAT 35“
DEMDAT 353
DEMDAT 359,
DEMDAT 360]
DEMDAT 361,
DEMDAT 362
DEMDAT 363
DEMDAT 364;
DEMDAT 365
DEMDAT 364
DEMDAT 367
DEMDAT 368
DEMDAT 369
DEMDAT 370
DEMDAT 371
DEMDAT 372
DEMDAT 373;
DEMDAT 374,
DEMDAT 375
DEMDAT 374
DEMDAT 77
DEMDAT 378
DEMDAT 379
DEMDAT 380
DEMDAT 381
DEMDAT 382
DEMDAT 383
DEMDAT 384
DEMDAT 385,
DEMDAT 386
DEMDA™ 3a7
DEMDAT 388
DEMDAT 389
DEMD4A T 390
DEMDAT 3491
DEMDAT 392
DEMDAT 393
DEMDAT 394"
DEMDAT 395
DEMDAT 394
DEMDAT 397
DEMDAT 398
DEMDAT 399
DEMDAT 400
DEMDAT 401
DEMDAT 402
DEMDAT 403
DEMDAT 404:
DEMDAT 405
DEMDAT 406
DEMDAT 407
DEMDAT 408
DEMDAT 409
DEMDAT 410
DEMDAT 411
DEMDAT 412
DEMDAT 413
DEMDAT 414
DEMDAT 415
DEMDAT 414
DEMDAT 417
DEMDAT 418
DEMDAT 419
DEMDAT 420
DEMDAT 421
DEMDAT 4oR
DEMDA1 123
DEMDAT 424
DEMDAT 4235
DEMDAT 427
DEMDAT 128
DEMDAT 429
DEMDAT 430
DEMDA1 a3l
DEMDAT 432
DEMDAT 433
DEMDAT 433
DEMDAT 43
DEMDAT 434
DEMDAT 407
DEMDAT 438
DEMDAT 439
DEMDA1 440
DEMDAT 441
DEMDAT 442
DEMDAT 443
DEMDAT 444
DEMDAT 445
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"4 . 0090, 0050, 0050, 0050, . 0050,
Y 0150, 0150, 0150, 0150, 0150,
&, . 0030, 0080 0080, 0080, . 0080,
7 0750, 0750, 0750, 0750. Q750
& 0350, 0350, 0350, 0350, . 0350,
g . 0020, 0020, 0020, 0020, 0020,
* 0. 0, 0.0, 0.0, 0. 0, 0. 0,
A 0. 0, 0 o 0. 0 0. 0. 0.0,
: B . 0015, 0015, 0015, 0015, 00157/
¢
DATA ({VPCSUP T, J)) =1, 9), =13, 19)
c "0019, 0015, 70015, 0015, 0015,
D . 0050, 0050, 0050, 0050, 0050,
3 . 0030, . 0030, . 0030, 0030 0030,
- 0019, 0015, 0015, 0015, 0015,
G - 0045, . 0045, . 0045, 0045, 0045,
) . 0450, 0450, . 0450, 0450, 0450,
o ! G150, 0150, 0150, 0150, 0150/
DATA \(VPHLD!\I.J).I 4, 5), J=1,12) /7
1 237 13, 136. 57, 136. 57, 136. 57, 136 57
2 2% 7, 37 93, §7. 95, 97 95. 97. 95,
a a3. 51, g2 B7. 2 57, 82. 57, 2. 57,
1 30. 09, 67.03, s7. 03, 67. 03 67. 03,
9 190. GO, 185 00, 185. 00. 185. 00, 185 00,
b 140 26, 125, 43, 136 56, 145. 00, 150. 00,
¥ 3. &b, 87 47 87.47, 87. 47, 87. 47,
1 6. 49, 132, 68, 164 49,  200.88.  200. 88,
9 716 79, 785 93, 787011 770. 00,  770. 00,
* 1. 00, i. 00, 1. 00, 1. 00, 1. 00,
A 15510, 00, 15510, 00, 1551{.00. 15510.00, 15510. 00.
c b 230 00,  &3u. 00,  B3C. 00,  B830.00,  830.00 /
DATA ((VPWLD1tI,J). I=1,9). J=13,19)
< 5501 53, C2eB0. 65, 3201 57, 3201 57, 3201.57.
D 850 50, aco 00, 800,00,  B800.00,  B00.00.
E 1564 28, 1547 16, 1720.53, 1810 00, 1810 00,
r ned 79, bB5 41. 69972, 706 03,  706.03.
G 261 75, 592 &3, 61329, 623 %6, 623 56
H 258 76, 739 25,  B80:¥ 20,  BOS 00.  805. 00
. 1 5%268. 92 /
DATA ((VPNLDX(I.U),A—l 9), J=1, 12)_/
1 13, 131.57, 111. 57, 111.57, 111. 57,
2 2lg 53, 72. 95, 72. 95, 72. 95, 72. 95,
3 658. 61, 57. 57, 57. 57, 57. 57, 57. 57,
4 &5 09, 32. 03, 32. 03, 42 03, 42 03,
5 175. 00, 170. 00, 170. 00,  170. 00, 170. 00,
b 115 28 100. 43, 111. 96, 120. 00, 125. 00,
7 83. 66, 77. 47, 77. 47, 77.47, 77. 47,
8 88.49, 22 68, 154. 49, 190. B8, 190 88,
G 706779,  753.72,  757.11,  760.00,  760.00,
a 1. GO, 1. 00, 1. 00, 1. 00, 1. 00,
A 15500, 00, 15500. 00, 15500.00, 15500.00, 15500.00.
- B 850 00, 820,06, 820 00.  820.00,  820.00/
DATA ((VPkLDX(!,J).irx,S),J=13»19)
C 5511. 5%, 2870 65, 319 57, 3191.57. 3191 57,
D 335 00, 78% 00, 78.00, 785 00, 785 00.
E 1354. 08, 1547 16, 171,53, 1800 Q0. 1800.00,
F 254 79,  &75 at, oG 72, 694 .03, 674 03,
G 25y 70, 582 63, 603.25.  613.96,  613. 56,
H 593,70, 734 26,  797.20,  800.00,  80C.00.
c 1 5298 gz, 258,92, 293.92, 258.92,  a58. 92/
END
c SUBROUTINE DEMI
¢ INITIALIZATION OF DEMAND
C
¢ DECLARATIONS
COMMON /CONTRC/ ANIMAL, BASEYR, DT, FARM, ITIME, KIRACK., KTA BI.
1 IRUN, ITTY, ICHDAT, ISENPR, IPLT, ITABPR.
1 LVSTPR, MODE, MODNAM(%),
i KPOP, KCHG, KRAP, WDEM, WKNEC, LINK. JPER,
1 LUINT, LUINZ2, LUDUT, LUPLOT(3), LURLP1,
2 LUPGEN, LUPQOP, .
2 KPPRT(15), WCPRT(15), KFPRT(15), KAPRT(15).
2 KDPRT(15), KYPRT(15), KNPRT(15), }
2 NCC, NCOM, NCOMAG, NCROP, NLVST, NNC, NREGN,
3. NRUN, NS, NAME(20), PLANT.
4 T, TIMEI, TIMEF, TTABI, YEAR,
5 TOTSOR, TOTPOP. URBAN

DEMDAT 446
DEMDAT 447
DEMDAT 4490
DEMDAT 449
DEMDAT A45¢)
DEMDAT 451
DEMDAT 452
DEMDAT 493
DEMDAT 454
DEMDAT 455,
DEMDAT 456
DEMDAT 457
DEMDAT 450
DEMDAT 459
DEMRAT 360
DEMDAT 461
DEMDAT Ab2
DEMDAY 447
DEMDAT A64
DEMDAT 0465
DEMDAT Adt,
DEMDAT A48
DEMDAT 4608
DEMDAT 489,
DEMDAT 470
DEMDAT 471
DEMDAT 47
DEMDAT 473
DEMDAT 474
DEMDAT 475
DEMDAY A74,
DEMDAT 477
DEMDA 470
DEMDAT 479
DEMDA i 490
DEMDAT 401
DEMDATY 482
DEMDAT 483
DEMDAT 484"
DEMDAT 485
DEMDAT 4864
DEMDAT a7
DEMDAT 480
DEMDAT f4E071
DEMDAT 490
DEMDAT 49|
DEMDAT 4.2
DEMDAT 493
DEMCAT 494
DEMDAT 49
DEMDAT A4
DEMDAT 457,
DEMDAT A4,
DEMDAT A9
DEMDAT 500,
DEMDAT 501
DEMDAT 5002
DEMDAT 503
LEMDA Y 504
DEMDAT 505
DEMDAT 9504
DEMDAT 507
DEMDAT 508
DEMDAT 509
DEMDAT 510
DEMDAT 511
DEMDAT 512,
DEMI 2
DEMI 3
DIFMI A
DEMI "
DEMI It
DEMI 7
CONTRC o
CONTRC 3
CONTRC 4|
CONTRC 5
CONTRC b
CONTRC 7
CONTRC g
CONTRC 9
CONTRC 10
CONTRC 11
CONTRC 12
CONTRC _____ 13
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[T T INTEGER ANIFAL, FARM, PLANT. URBAN, TOTPOP, TOTSOR CONTRC
EQUIVALENCE (LUPLT1. LUPLOT (1)), (LUPLT2, LUPLOT ta55) , . . CONTRC
1 (LUPLT3, LUPLOT(3)) - , CONTRC
COMMON /CPDEMC/ APCN. “DELP, "IGRAIN(S), IMEAT(S), CPDEMC
2 Poge2), PILOSS(20), PLOSTD., PSUDCG(S,5,2), P CMIN, CPDEMC
a PSUBCM(S, 5, 2), PSUBTE(S, 2), PSUBTM(S, 3) PEU 2,20), CPDEMC
4 PEONVG(5). PWHTIC, YDEL, CALPU(20). PROTPU( 505 CPDEMC
5 W(20) CPDEMC
REAL MM CPDEMC
COMMON' /ICDEMC/ ELISAV(20). ELISYR(20), EPAVGO(20), ICDEMC
1 GRRQLR0), VCPU(10.20), VCSTK (10, 20), VEFRMY( 10), ICDEMC
2 VERIX(10), VPSUP(10,20), VPWI(10.20), ICDEMC
3 YPWX(10,20), FNR(20), VPICF(10), VEINCM(10), ICDEMC
4 VPCUFD(10) 1CDEMC
COMMON /PPDEMC/ ARG(5), KFT(20), KNOR, KPAVG(20), PPDEMC
1 LEONT(20), PCPMAX(20), PCPMIN(20), PCRT(20), PPDEMC
o PCRTL. PCUT1, PWPMAX(20), PWRMIN(20), STKRT(2 0). PPDEMC
3 [ARTFF(20), VCPUT(5, 20),  VPCSUP(S. 20), PR DEMC
a VPWLDI(S5, 20), VPWI_DX(5, 20) _ PPDEMC
COMMON /DEMSVC/ ALEHA, “CPU(20). " 3PUO(20), DEMC(20), DEMSVC
1 DEMT(1, 200, EPAVS(1,20), INCOM, PCCON(1,20), DEMSVC
o PCCONU(20), G(20), RFRMY(1), €1, STR(20)" DEMSVC
3 EINCOM, TDEM(Z20), TDEML(20), WWP(50) DEMSYC
. REAL _INCOM DEMS'/C
GOMMAON /PKXDC/ DP, DPOPRD(1), KNP, VPOP(31,2) PKXDC
COMMON /DKXDC/ ARGPP (5), KPP, YDFC (10, 209, U €T(5,20), VPRICE(1 0,20), DKXDC
1 VPP (5, 20), APCF[) DKXDC
LOMMON /NDXDYC/ ARGFX(4), ARGND(3), KFX, WND, VCP(10), NDXDYC
1 YERTLS), YFIC10), VFIT(5), YUI(10), VOIT(S), NDXDYC
2 VWOND(10), UFXR(4 NDXDYC
- COMMON /CRXDL/ AARGCR(S), FLBX(1 13,3), FXX2(1,13), FXX3(1,1 3y, CRXDC
1 ARGCRD(5), KCRD, \RGCR(5), KCR, KKCR, CRXDC
2 ULERAP (S, 1,13), VIELD(10, 1, 12), UYLDT(5, 1, 12 ), CRXDC
< VYPAS(5, 1) CRXDC
COMMON /FAYXDC/ ARGRA(S), KRA, V' IVST(10, 1, 5), VLVSTT(5, 1, 5) , FAYXDC
1 VRLIN(10, 1), VRLINT(S, 1) FAYXDC
GUMPICN . /ADNXDC/ ARGFSH(S5), KFSH, VFGHT(5), UFSHA10), PEOLV(S ), ADNXDC
1 JORL1, ARGFD(5), WFD, VI'EED(10, 12), ADNXDC
v VFEEDT (5, 127, FD ‘SHD ADNXDC
COMMUN /RDDATC, PELOSS(20), SDPHA(1, 12) RDDATC
COMMUN /FCAXDC/ ARGRCR(S), KRCR, VAREA(10, 1, 13), VAREAT(S5, 1, 13) FCAXDC
¢ COMMUN /DCHDC/ " URELD(100), OVALD 100). CUALD(IoH). ISFLD betine
¢ RUN IRITIALIZATION DEMNI
, 1FCICHDAT. NE 0) CALL CHDATA(APCN. JRELD, OVALD, CVALD, 1SFLD, 7) DENI
X = G ’ DEMI
XX = 0. DEMI
CPUDINCL') = | @ DEMI
DO 50 JC=1, NCOMAG DEMI
[F(JC GT. NCROP) GO TO 20 DEMI
SUPPLY = 0. DEMI
DD 10 IR=1,NREGN DEMI
IF(JC NE. 1) DEMI
1 SUPPLY = SuppLy + DRBEL(VAREY \ 1, IR, JC). KTABL, YTABI, 1.0, T IMEI) DS
2 * TABEL(VYIELD(1 IR.JC). KTABI, TTABI, 1. 0) TIMET) ¥ (1 . DEM]I
3 TILCEESIIC ) — TAB L(VAREACT, IR, UC), KTABI, TTAB 1, 1. o, DEMI
4 Tlive1)# SDPAACIR, JC ) DEM1
IF(JC . EQ. 1) DEM]
1 SUPALY = SuPRLY - TADEL (VAREA(1, IR, JC), K1ABI, TTABI, 1. 0,7 IMEI)% oEms
s SDPHA (IR, iC) DEMI
I°(JC EG 1 . AND TIMEI G TTABI+. 9999) DEMI
1 SUPPLY = SUPFLY + TABEL (VAREA(1, IR, 1), KTABT, TTABI, 1 .0, DEM]
2 TIMEL ~ 1 0) _# TABEL(VYIELD(1, IR, 1), KTARI, DEMI
3 TTABI, 1 0, TIMEI - 1.0) # ({. -PFLOSS(1)) DEMI
10 C INTINUE DEMI
TTOJC.EG. 1 _AND. TIMEI .LT. TVABI + = 9999) SuppLy = SUPRLY + DEMI
1 10RL1 » (1 - BFLOSS(JC)) , DEMI
SUPPLY = BUPPLY + TABEL (VDFC (1, JC), KTABI, TTABI, 1. 0, TIMEI) - PILOSS DEMI
1 (JE) 2 AMAXLCO. . TADEL (UDFC (1, JC), KTABT, TTABT 1. 0, 1 IMEI)) DEMI
2 1, TABEL CYVFEED(1, JC), KTART, TTABI. 1.0, TIMEL) = TABEL ¢ VCSTK( DEM]I
3 1, JCY, KTABI, TTABI. 1. 0, T1MET) DEMI
[1.{JC . EQ  3) SUPPLY = (1 - PWHTIC) % SUPPLY DEM]I
17 (C ?) GUPPLY = (1 - PLOSTD) # SUPPLY DEMI
IFECJC. EQ 10 OR. JC EQ. 11) SUPPLY = 0 DEMI
IFGIC EQ. 12) SUPRLY = TAREL(VPICF, KTABI, TTABI, 1. 0, TIMEI) # DEMI
1 SUPPLY DEMI
60 10 , DEMI
20 CONTINUE DEMI
IF(JC . GT. NCROPHNLVST) ¢O TO 30 DEMI
(e = uC - NCROP DEMI
SUPPLY = 0. DEMI
DO 25 IR=1, NREGM ) DEMI
SUPPLY = SUPPLY + LEREL (YLIVSY (1, IR, LC) KTABT, TTABL 1. O, TIME 1) # ( DEmb
1 1. - "PFLOSS(JC)) ‘ ) DEMI
XX = XX 4+ PEDLV(LC) # TABEL(VL.IVST(1, IR, L.C), KTABI, TTABI, 1. O, TIMEI) DEMI
&5 CONTINUE DEMI
¢O TO 35 DEM]

30 CONTINUE ] . DEMI
IFCJC . EQ. 18) SUPPLY = TABEL(VFSH, KTABI. TTARI, 1. G TIMEI) -~ FDFSHD DEMI
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A% CONT (NU

CONTIOYE quppLY + TABEL (VDEC(1, JC), KTABI. TTABI, 1 O, TIMED) -  RILOSS

, ieh % AMAX170 . TABEL(VDFC(1, JC)y KTABL, TTABL, 1.0, T IMEID))
2 Y ABEL(VOGTR 1. JC1. KTABL, TTABI, 1 O, TIMED)

4« CONDINUE _ .
BoRONULIC) = SUPFLY / ((FNR(JC)#TABEL(VPOP(1, 1), ANP, TTABL, D
1 Timil) + A LUB0E (1, 37, KNP, TTABT, DP, TIMEI) )%1 000 )

'AR(JL) ¢ PCCONUGIC)
CRUGIICT = VOPU L J0)
A - X + POCONUGL T 2
CONTINUE

TABEL (VCPU(1, JC)Y KTABI, TTABL, 1. 0, TIMED)

c]N'UM = JABE{VEINCM, WTABI, VTABI. 1.0, VIMEI)
A = xS (EIRCUM ¥ TABEL (VP CUFD, KTADI, TTABI, 1. O, TIMEI))
VCCONU(N(DM) = 'ALPHA # EINCOM — X} / TABEL(VCP.KTABI,
t TaBI. 1 O, TIMED)
St o= ]
DU 6O JC=1, NCOM
-I'Mf"( Joy = O
PLCJNI(JC)"F\CUNU(JC) NeE O )
l DEMC (JC = [LIZAV(IC) / (FPCCONT(JC)Y = PCCONU(JC))
IF(JC L EQ &
1 GEMC () DEMC () n (PCCONT (2 -PCCUNU(2Y) / (PCCONT(2)~. 044
[ (J0 6T, NeOrAZy GO 10 &0
ro 5% IR=1, NREGN
EPAVG IR, JC)Y = E'AVGO(JC)
IF(TIMEL GT TTABL+ 9999)
1 EFAVG (IR, yC) = TABEL(VPRICE (1, JC), KTABI, TTABI, 1. 0, TIMET- 1.)
DEMT(.R, JC) = 0O
‘rlFCfl\Jn)~PFVDN(IR JC? NE O.)
1 DEtMT (IR, JC) - ELISVR(JC) / (PCRT(JC)-PCCONC(CIR,JC))
5 JONTIHLUE
S CUORT LHYE
RETURN
END
SUBROUTINE DEMKX
EXOGENOQUS PROJECTIONs OF DEMAND INPUTS TO CHANGE AND RAP
DECLARAT IONS
COMMON /CONTRC/ ANIMAL, BASEYR, DT, FARM, ITIME. KTRACK, KTA BI.
1 IRUN, TTY, ICHDAT, IZENPR., IPLT, ITABPR,
1 i_.VSTPR, MODE., MODNAM(T),
1 KPOP, KCHG, KRAP, WKDEM, WKNEC, LINK, JPER,
1 LUIND, LUIN2, LLOUT, LUPLOT(O), LURLPL,
< LUPGEN, LUPOP,
< WPPRT11%), KCPRT(1D), KFPRT(1S)Y, KAPRT (15).
& WDPRT{15), AYPRT(19), WKHNPRT(15),
2 NCC, NCOM, NCOMAG, NCROP, NLVST, KNNC, NREGN,
3 NRUN, NS, NAME(20), PLANT,
4 T, TIMELI., 1IMEF, TTABI, YEAR,
] TOTSOR., TOTPOP, URBAN
INTEGER AN1MAL, FARM, PLANT., URBAN, TOTPOP, TOTSOR
EGU]VALENCE CLUPLTL, LUPLOT (1)), (LUPLTZ2, LUPLOT(2)),
(LUPLT3, LUPLOT(3))
CUMNON /DEMKC/ APCF, DEFCIT(20) PAVG(1, 20), PFDIMX, TPAVG(2 Q)
COMMON /DKXDC/ ARGPP(S).KPP,VD (IO,JO).VDFCT(S 20), VPRICE(1 0,20),
¢ 1 PP (5, 20}, APCFD
'g EXeCTTION
DO 20 JC=1, NCOMAG
IF 1 GT. BASEYR+.999%) 60 TO 4
TRAVG(JC) = TABEL(VPRICE(1,JC),» KTABI, TIABI, 1.0, T)
DEFCIT(JC)= TABEL(VDFC(1,JC) , KTABI. TTABI, 1.0, T
GO 70O &6
4 CONTINUE
T2AVG(JC) = TABUL(VPP(1,JC) . KPP, ARGPP, T)
DEFCIT(JC)= TABUL(VDFCT(I,JC), KPP, ARGPP, T)

& CONTINUE

DO 10 IR=1, NREGN
PAVGLIR, JC) = TPAVG(JC)
CONTINUE

CONT INUE

APCF = APCFD

RETURN
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SUBROUTINE DEMPRT

C
8 PRINT DEMAND OUTPUT TABLES
g DECL.ARATIONS
COMMON /CPDEMC/ APCN, DELP, IGRAIN(S), IMEAT(S),
2 MM(20), PILOSS(20), PLOSTD, PSUBCG(S, S, 2), P CMIN,
3 PSUBCM(5, 5, 2), PSUBTG (S, 2), PSUBTM(S5, 2), PFU( 2,20),
4 PCONVG(5), PWHTIC, YDEL, CALPU(20), PROTPU( 20),
S W26,
REAL MM
COMMON /PPDCMC/ ARG(5), KFT(20), WKNOR, KPAVG (20),
1 PCCONT(20), PCPM X(20), PCPMIN(20), PCRT (20},
2 PCRT1, PCUT1, PWPMAX (20), PWPMIN(20), STKRT(2 0),
3 TARIFF (20), VCPUT (5, 20), VPCSUP (S, 20),
4 VPWLDI(S, 20), VPWLDX (5, 20)
COMMON /DEMYC/ CON(1,20), DSAYD(I)
COMMON /DEMSVC/ ALPHA, ChUC20), CruUQ(20), DEMC (20),
1 DEMT(1,20), EPAVG(1,20), INCOM, PCCONC(1, 20),
- PCCONU(20), G(20), RERMY (1), S1, STK(20).
3 EINCOM, TDEM(20), TDEML(20), WWP(20)
REAL INCOM
COMMON /POPKC/ CALRPC(2), POP(D2), POPL(2), POPR{(1). PRORPC (2 ),
! 1 TPCP, TRPOP, TPOPPC(2)
; "‘OMMON /VDEMC/ CHGSTK(20), DSTK(20), DVALDF, EFRMY,
, 1 ELASP (20, 20), ELASPR (20, 20),
1 ELASI(20), ELASIR(20), FRMY(1), INAPA(20),
! 1 FGIVAL, ITER, PCCONF (20), TARREV(20),
| 2 PRFEXP(20), PRFIMP(20), PWLDD(20), PWLDEX(20)
; 3 IM(20)., RDEM(20), TRDPRF, TVALDF, VALDEF( 2¢)
; COMMON /CVDEMC / AREQH(12), AREGHF (12), ARQHFS(12), CAL (3, 3),
1 PCAL(3), PPRO(Z),
i 1 CALPC (2, O3), CMARKT (203, CMPI, COGPI, CPI, CR PI,
2 GAVSUB(20), PCHhCON(20), PRO(Q, 3),
3 PROPC2,3), QGREQH(12), QREGQHF (12), QRAHFS (12 ),
4 QRQHLV(7), RFTEX, SAUPC, SELFSU(20), TARH,
b TJARHF, TARHFS, TDISAP20)., TEXNF, TEXPF, TEX PT,
b TEXPTC. TOTHER (20), TEXDPFC, XDIFF, ZZ(20)
! COMMON /CONTRC/ ANIMAL, DBASEYR, DT, FARM. ITIME, KTRACK, KTa BI,
I 1 IRUN, ITTY, ICHDAT, ISENFR, IPLT, ITABPR,
H 1 LVSTPR, MODE, MODNAM(O),
| 1 KPOPR, KCHG., KRAP, KDEM, KHNEC, LINK, JPER,
: 1 LUINI, LUIN2, LUOuT, LUPLIT(3), LURLP1,
2 LUPGEN, LUPOP,
i 2 KPPRT (15), KCPRT(15), KFPRT(15), KAPRT(15),
‘ Q KDPRT(15), KYPRT(15), KWNPRT(15),
! 2 NCC, NCOM., NCOMAG, NCROP, NLVST, NNC, NREGN,
. 3 NRUN, NS, NAME(20)., PLANT,
, 4 T, TIMEI, TIMEF, TTABI, YEAR,
S TOTSOR, TOTPOP, URBAN
INTEGER ANIMAL, FARM, PLANT, URBAN, TOTPOP, TOTSOR
EQUIVALENCE (LUPLTI.LUPLDT(l)),(LUPLTQ:LUPLDT(B)):
1 (LUPLT3, LUPLOT(3))
COMMON /DEMKC/ AP(F, DEFCIT(20)., PAVG(1, 20), PFDIMX, TPAVG(2 0)
(OMMON /DEMNC/ CPi'I, FCONP, FCONU, TTAREY, TEXNFC, FEXNFC,
1 UCONP, UCONU, VALDF1. VALDFZ, WPFI
¢ OMMON /NECDYC/ AGINTX, CPUNF. FPCI, PRFRMY (1), UPGCI, WOND,
c 1 TAGDIP, TPTAX, TYG, TYNAG
DIMENSION VALDFM(20), DEFCTM(20)
DIMENSION 2(20)
. DIMENSION LPR(4)
!C DATA LPR /7 1Hu, 1HL, 1HM, 1HF 7/
38 EXECUTION
;g UTILITY FORMAT
| 1 }ORMAT(1H )
2 I ORMAT (1H1)
3 t ORMAT(1HO)
c 4 1 ORMAT(//77)
! ISECT = &HDEMAND
c TAB = O
1C PRICE INDICES
{C Rt $3 1 L T rrryeey
Ic
C
iTAB = ITAB + 1
. IF(KDPRT(1) .EQ. 0O) GO TO 191
FRITE(LUOUT, 2)
LRITE(LUQUT, 1004&) ISECT. ITAB, YEAR
¢ ' VRITE(LUOUT, 1007) CPI,CPU(EO),CPFI.CRPI‘COGPI.CHPI.NPFI
' 10064 F ORMAT (T2, 6HTABLE 1 AG H - I 1H. , 2X, 14HPRICE INDICES ,F%. 0)
¢ 1007 FORMAT ( T2,49(1H-)./.TE15HINDEX:T4 » SHVALUE, /, T2, 49 (1H~1, /,
i 1 T43, BH1970=1OD,//.TQ,QOHCDNSUMER PRICE INDEX, T41, +2 PF10. 1

! 1 //T4, 7HNONFOOD, 131, +2PF10. 1

DEMPRT

DEMPRT
DEMPRY
DEMPRT
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f o ,4HFODD.T41,F10‘1.//.Tb,4HRI(E.T 1,F10. 1, / DEMPRT

: g r %2,12HOTHER GRAINS.T41,F10.1,//»T6-4HNEAT.T41,F10.1: /7 DEMPRT

; 4 T2, 22HWORLD FOOD PRICE INDEX,T41,F10 1,/77.7T2,89(1H-) ) Bgnggi

i ..

|19 CONTINUE DEMERY

P SUPPLY AND CONSUMPTION OF AGRICULTURAL COMMODITIES Bgngs¥

[ DEMPRT

it DEMPRT

ITAB = ITAB + 1 DEMPRT

i IF (KDPRT(2) EG. O OR WRAF.EQ.0) GG 70O 193 DEMPRT

WRITE(LUOUT, 2) . DEMPRT

MR TE(CUOUT. 1008) ISECT, ITAB. YEAR DEMPRT

WRITE (LUOUT, 1009} DEMPRT

DO 5 I=1, NCOMAG DEMPRT

IF(I.EG. 10 .OR I EG 11) 60 7O 5 DEMPRT

Z(I)y = 22(1) - DEFCIT(I) DEMPRT

WRITE(LUOUT, 1010) NAME(I),Z(I),DEFCIT(I).ZZ(I);RDEH(I)-G(X): DEMPRT

1 TDTHER(I).TDISAP(I).SELFSU(I) DEMPRT

i IF(40D(1, ). EQ. O) WRITE(LUOUT, 1) DEMPRT

, CONTINUE DEMPRT

WRITE(LUQUT, 1011) DEMPRT

1008 FORMAT (T2, &HTABLE ,Ab.lH..12.1H.:2X.24HSUPPLY AND DISAPPEARA NCE, DEMPRT

1 291 OF ACRICULTURAL COMMODITIES 2F5.0) EMPRT

1009 FORMAT( 72,104(1H—)./fT24»ISHDONESTIC SUPPLY. T65, 13HDISAPPEA RANCE DEMPRT

1 T102.4HSELF,/.T2.9HCOHMDDITY.le:SO(lH—).SX,40(lH-): DEMPRT

e T99.7HSUFFIC-,/,T16;30HPRDDUCTION IMPORTS TOTA L, DEMPRT

3 157, 33HFARM URBAN OTHER#* TOTAL, T101, SHIEN CY, / DEMPRT

q T2:104(1H—)./.T1&,34(1H ¥, 1%, SHTH MT, 1X, 34C1H. ), T99, DEHVRT

' g 7HPERGCENT, // ) DEMPRT

; 1010 FORMAT( T2.A61T16,3(~3PF10.0);5X:4(—3PF1040).5X.+2PF10.0 ) DEMPRT

1011 FORMAT(TQ,104(1H—);/.T2.34H*N0TE2 OTHER INCLUDES FEED, SEED. ' DEMPRT

) 1 48HINDUSTRIAL CONSUMPTION, STOCK CHANGE, AND LOSSES ) DEMPRT

193 CONTINUE DEMPRT

K@ DEMPRT

’% PER CAPITA CONSUMPTION AND CONSUMPTION TARGETS Bgnsg¥
' =========:.:::.========;.—.===:====================== I

K {NATIONAL, URBAN, FARM) BY COMMODITY DEMPRT

lC .:=================================== DEMPRT

C DEMPRT

i 1TAB = ITAB + 1 DEMPRT

. IF(KDPRT(3) .EQ. 0) GO TO 9291 DEMPRT

| WRITE(LUOUT, 2) DEMPRT

: WRITE (LUOUT. 1012) ISECT, 1TAB, YEAR DEMPRT

) WRITE(LUQUT, 1015} DEMPRT

DO 2016 I=1.NCOMAG DEMPRT

¢ X = PCCONT(1) DEMPRT

i XX= PCRT(I1) DEMPRT

‘ IF(YEAR. LT. 1980. .OR. I.NE. 1) GO TO 2010 DEMPRT

. X = PCUT1 DEMPRT

XX= PCRT1 DEMPRT

2010 CONTINUE DEMPRT

WRITE (LUDOUT, 1014) NAME(I).PCNCDN(I):PCCDNU(I):X.PCCDNF(!);XX DEMPRT

IF(1M0OD( I, 5). EQ. 0) WRITE(LUOUT, 1) DEMPRT

! 2016 CONTINUE ) DEMPRT

. WRITE(LUQUT, 1015} DEMPRT

i i DEMPRT

1042 FORMAT(T2, 6HTAD'.E .Ab.lH.,IQ:lH.:ZX;QBHPER CAPITA CONSUMPTIO N . DEMPRT

1 33HAND CUNSUMPTION TARGETS (NATIONAL:./:TIb:12HURBAN. FARM) DEMPRT

B 2 13HBY COMMODITY .F5.0) EMPRT

1013 FORMAT( T2.80(1H_)./.TIB.BHNATIDNAL’T37. GHU R 3 A N, T67,7HF A R M DEMPRT

: 1 /, T2, GHCOMMODITY: T15, IIHCONSUMPTION:TBO.24(1H—):4X: DEMPRT

2 24(1H-)./:T30.11HCDNSUMPT10N:T4B.6HTARGET.4X; DEMPRT

3 11HCONSUMPTIDN,T76:6HTARGET;/:TE.BO(!H—)./,T17;26(1H L) DEMPRT

4 3X,9HKC/CAP~YR.1X,26(1H.).// ) DEMPRT

1014 FORMAT({ T2,Ab,T16.+3PF10.1.2X:2(3X,3PF10.1);2X;2(3X:3PF10.1 1) DEMPRT

1015 FORMAT(T2,B80(1H-)) EMPRT

991 CONTINUE DEMPRT

c DEMPRT

C 1JRBAN INCOME AND EXPENDITURES DEMPRT

C :.=====.-_'====================== DEMPRT

C DEMPRT

1TAB = ITAB +_1 DEMPRT

, IF (KDPRT(4) .EQ. 0) GO TO 993 DEMPRT

! X = POP(2) » EINCOM / APCN DEMPRT

i XX = EINCOM / APCN DEMPRT

WRITE (LUOUT, 2) DEMPRT

! WRITE (LUDUT, 2015) ISECT, 1TAB, YEAR DEMPRT

‘HRITE(LUDUTrlolb) X, XX, XDIFF, SAVUPC, TEXPT, TEXPTYC, TEXPF, DEMPRT

:C i TEXPFC, TEXNF, TEXNFC, RFTEX Bgagg¥

- 203% FORMAT (T2, 6HTABLE .Ab,lH..Iﬂ.iH.r2Xa23HURBAN INCOME AND EXPE ND, DEMPRT

| 1 7ZHITURES ,F9.0) DEMPRT

' 1016 FORMAT( T2,41(1H—)./.T2.4HITEM:T25:18HTOTAL PER CAPITA: /. DEMPRT

i -1 12,41 (1H-), /, T24, 19HLI Wwoi i TH WON/CAP // DEMPRT

: 2 T2, 6HINCOME., T20:—9PF10.0,3X;-3PF10.1 . 807D, DEMPRT

i 3 T2, bHSAVING, T20.~9PF10.0,3Xa—3PF10.1 L AYAY DEMPRT

i -4 T2.llHEXPENDITURE,TQO--9PF10.0:3X:~3PF10.1: /7 DEMPRT

H 9 15, 4HFOOD, 50, -9PF10. 0, 3%, -3PF10. 1 ' /7 DEMPRT

b TS:BHNON—FOOD,TZO,-9PF10.0;SX,—BPFQO.l + 38/ DEMPRT

| 7 TGb:?HPERCENT.//.TZ,IOHFOOD/TOTALaWQB:ZPFlO.1' DEMPRT
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8 /y T2, 41(1H~)
993 CONTINUE

CALORIE AND PROTEIN CONSUMPTION PER CAPITA
=

—'========:================z=

I1TAB = ITAD + 1
IF(KDPRT(5) .EG. 0) 6O TO 795
TPC = 100.0

WRITE (LUQUT, 2)
WRITE(LUQUT. 80) ISECT, ITAB, YEAR
WRITE(LUOUT, B81)

WRITE(LUOUT, 82) CAL(TOTSOR, TOTPOP), CAL (TOTSOR, URBAN),
CAL(TDTSOR.FARN);TPC.TPC.TPC:CAL(PLANT:TOTPOP):
CAL(PLANT,URBAN).CAL(PLANT,FARN).
CALPC(PLANT.TOTPOP);CALPC(PLANT. RBAN), CALPC(PLANT, FARM),
CAL(ANIMAL.TDTPDP).CAL(ANIMAL.URBAN),CAL(ANIMAL:FAR M),
CALPC(ANIHAL,TDTPOP).CALPC(ANIMAL:URBAN).
CALPC(ANI"ALoFARM):PRD(TOTSDRvTDTPGF):PRO(TDTSDR;UR BAN),
PRO(TOTSOR, FARM), TPC, TPC, TPC, PRG{PLANT, TOTPOP ),
PRD(PLANT:URBAN),PRD(PLANT.FARN):PROPC(PLANT:TUTPOP ),
PRDPC(PLANT.URBAN);PROPC(PLANT.FARM),PRD(ANIMAL;TDT POR),
PRD(ANIMAL.URBAN).PRD(ANIHAL:FARM),PROPC(ANIHAL,TDT POP),
PROPC(ANINAL.URBAN)'PRDPC(ANIMAL,FARN)

WRITE (LUQUT, 83)
80 FORMAT(T2, 6HTABLE .Ab.lH.,XE.IH.,2;528?CALDRIE AND PROTEIN ,

23HCONSUMPYION PER CAPITA .
81 FORMAT(TQ.BB(!H—)./,TBO;BHGUANTITY,T69,7HPERCENT./,T2,8HNUTR IENT,

= ¥ DMNO D LRI

[

1 T19:32(1H—).T56.34(1H-)./:Tl?.BHNATIONAL:T34;5HURBAN:
2 T47:4HFARM,T58.8HNATIONAL,T73.5HURBAN.T86A4HFARN, /s
3 T2188(1H—):/,T17.11(1H.).1X1lHCAL/CAP—DAY:1X;10(1H.),
4 T56;12(1H.).1X.7HPERCENT;1X.lS(IH.).//)

82 FDRHAT(TQ.BHCALORIES,T17,3(F10.I.EX),BX.B(FIO.I;QX); /
5 TS5, SHPLANT .T17,3(F10.I;ZX).BX.B(FIO.I.QX). /
2 I5, 8HANIMAL .T17,3(F10.I/QX':BX.B(FIO.I,QX): 24
4 T2, 7HPROTEIN +T17,3(F10. 1, 2X», 3X, 3(F10. 1, 3X). /
9 TS5, SHPLANT +T17,. 3(F10. 1, 2X +, 3X, 3(F10. 1, 23X}, /
) T5, 6HANIMAL + T17, 3(F10. 1, 2X 1, 3X, 3(F10. 1, 2X) )

B3 FORMAT(T2,88(1H~) )
995 CONTINUE

MARKETING PRICES AND COSTS IN CONSTANT 1970 WON BY COMMOD 1Ty
=

==

. } GO 70O 997
LUQUT, 2)

D 0
E(
E(LUQUT, 91) ISECT, 1TAB, YEAR
E(LVOUT, 92)

DO 19 JC=1, NCOMAG
LAB = LPRCINAPA(JC)+3)
WRITE(LUOUT, 93) NhME(dC).TPAVG(JC).CMARKT(JC):GDVSUB(JC);CPU (Jcy,
1 LAB, PWLDEX (JC), PWLDIM(JC)
IF(MOD(JC, 5). EQ. O) WRITE(LUDUT, 1)
15 ZONTINUE
TITECLUOUT, 94) ITER, S1
WR.TEC(LUOUT, 95)

71 FORMAT(T2, HTABLE » Ab, 1H. 2

» 12 e 2X, 21HMARKETING PRICES AND
40HCOSTS IN CONSTANT

'+ 1H
1970 WON BY COMMODITY ,F5.0)
92 FORHAT(T?;IOO(IH—)./,T19.22HPRDDUCER MARKETING, TS0, SHGAV T.,
Tbl.BHCONSUNER'TBQ.bHEXPORT.T96:6HINPORT./
T2;9HCOMMDDITY.T22,SHPRICE;T36:SHCOSTS:T4B.7HSUBSIDY;
T64.6HPRICEﬁ,T83.5HPRICE.T97:5HPR1CE,/

—

WO -

4 TQ.IOO(IH—)./.T!?;Sb(lH.)‘IIH TH WON/MT , 3&6¢1H.) //)
?3 FDRNAT(TQ.A&.T17.3(—3PF10‘1.4X).~3PF10.I.AI:BX,
1 2(~3PF10. 1, 4X))
94 FORHAT(TQ,IOO(IH—)./.TE,QZH*CDMPUTATIONAL NOTE O , 12, 1X,
1 32HITERATIONS TO OBTAIN CONVERGENCE, /, T24, SHS51 = F6.3 )

3

?5 FORMAT(1H , 30HL -~ PRICE AT LOWER BOUND /
IH , 30HU -~ PRICE AT UPPER BOUND /

I1H , 30HM - PRICE DETERMINED BY MARKET /
IH , 30HF - FIXELD PRICE )

WA=

997 CONTINUE

ITAB = ITAB + 1
IF(KDPRT(7). EQ. O .OR. ITIME EG.0) GO TG 97

WRITE (LUOUT, 2)

WRITE(LUOUT, 270) ISECT, ITAB, YEAR

DO 173 JC=1, NCOM ] ,

WRITE(LUOUT, 271) NAME (JC), ELASP (JUC, JC), ELASI (JC), ELASPR(JC, U C),

DEMPRT |
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i

00 0a

(2]

C

1 ELAS

173

270

&
3 .
g T45, bHINCOME, T54, 12
6

SIS

%y

1005

VOO S DI

310 CONTINUE

2 ,
1 1 SHRURAL BY cGhMODI

IR¢(
F(MOD(JC, 5). EQ. O) WRITE(
ONTINUE
RITE(LUOUT, 272)
GHTABLE A&, 1H.

(
¥}
PORMATHLT

FS5.0,/, T2, 77(1H=),
T2, 9HCOMMODITY, 728

T28, 11HELASTICITY#

2X, 10HELASTICI™ VY, /. T
lDRMAT(TQ:A&:T25.2(3X;F10.2)
FDRHAT(/:TE.??(lH—)./TZ,"*CD
< ONTINUE

1
)
0. 2)
E

===——.—_..-—__.._—-———.-—_..——..—--..—

TAB + 1
(8) EG. O .OR. ITIME. EG. O) GO TO 999

QuY, 2)
LUQUT, 180) ISECT, ITAB, YEAR
DO 1334 I=1,NCOM

1JC = 0
DO 1332 J=1, NCOM
1IF (I NE.J .AND. ELASP(I,J). NE. O. }

THEN

ITE(LUGUT, 181) NAME(T), NAME(J), ELASP(I.J)
C = 1J0 + 1

{ELSE)
CONT INVE
ENDIF

C =4

IJC. GE. 1) WRITE(LUOUT, 1)
INUE

IF ¢
CONT
WRITE(LUQUT, 182)
FORM
15HURBAN AND FARM .F3 0O /T2, 48(1H=-)
T45, SHCROSS: /. T

1ORELASTICITY, /, T2, 48(1H=)

v

FORMAT( T2, A6, 10X, A&, T40,F10.2 )
FORMAT (T2, 16HFARM CONSUMPTION, /, T2, 16(1H=-))

DO 1338 1=1,NCOM

JJc = 0

DO 1336 J=1, NCOM

1F(1. EQ. J .OR. ELASPR(I,J). EQ O.) GO _TO 1336
WRITE(LUOUT. 181) NAME (1), NAME (J), ELASPR(I, J)
1JC = IJC + 1

CONTINUE

[F(IJC .CGT. 1) WRITE(LUOUT.1)

CONTINVE

CONTINUE

1TAB = ITAB + 1

1F(KDPRT(9).EQ. O .OR. KRAP.EQ. 0) GO TO 310
WRITE(LUOQUT, 2)

WRITE(LUOUT, 1004) ISECY, ITAB, Y

1SHIMPORT BALANCE ,F5. 0

)
FORHAT(T2.70(1H-)./.T2.4HITEH,T39,5HUNITS.TﬁgiSHV

/772, 20HAGRICULTURAL EXPORTS ,T39, 6

)

17HURBAN CONSUMPTIDN./.T?:i7(1H—);/

T2, 20HAGRICUL TURAL IMPORTS + 139, 6HB1

T2: 13HEXCHANGE RATE, T39, 10HWON/DOLLAR

T2, 32HAGRICULTURAL BALANCE OF PAYMENTS
139, 6HB1 WON, T&2, -9P

739, 9HMI DOLLAR, T42
T2, 30HPROF1T FROM AGRICULTURAL TRA?%

739, 6HMI WON, T62. ~6PF10.0, /7, T2, 70

URBAN, T65, SHRURAL, /.
2Y,5%), /, T26, 12HDIRECT PRIC E,
RICE, T73, 6HIN
TY, 5X, 11

COME. /
HELASTICITY* ,

ALVE

WON, 76
WON: T6

4

H-)

AGRICULTURAL IMPORTS AND EXPORTS B8Y COMMODITY

="B’l===============ﬂ=====g=========ﬂ-=-'--‘

ITAB = ITAB + 1

' T62

DURING RUN",)

60 7O 133
GO TO 133

CONTIN UE

G0 70 133

E
AT (T2, 6HTABLE ,Ab.lH.,IQ.IH..EX'EOHCROS§ ELASTICITIES, .
. BHQUANTITY, 2X. 11HWITH PR}C$éT4O '

EAR
C WRITE(LUOUT, 1005) VALDFi.VALDFE.HOND.TVALDF'DVALDF-TRDPRF
'1004 FORHAT(T%hbHTABLE , A&, 1H. » 12, 1H. , 2X, 20HAGRICULTURAL. EXPORT-,

VT2 7
2, ~9PF 1
2, -9PF1
. OPF10

ot
0.0
0.0
.0
F10. O,
+—6PF10 . 0O,
)

1
2

2

-

DEMPRT

a8
309

WLLWWLWLWWLWWW
S G P Pt Pk Dot G Pt Pk P
CNHWRN~O

n
O0W~

[AIAIA]
N
ALY



143

—

Ke 00000

B XT3

(21313 ]212)

IF (KDPRT(10).EG. O . OR. KRAP. EQG) 60 TG 320
WRITE (LUQUT, 2)
WRITE (LUDUT, 140) ISECT, ITAB, YEAR
WRITE (LUDOUT, 161) -
DO 162 JC=1, NCOMAG
DEFCTM(JC) = 0.
IF(DEFCIT(JC) _GE. ¢.' GO TO 165
DEFCTM(JC) = —DEFCIT(JC)
DEFCIT(JC) = O
165 VALDFM(JC) = 0.
IF(VALDEF(JUC) _GE. 0.) @O TO 166
VALDFM(JC) = ~VALDEF (JC)
VALDEF(JC) = 0
166 CONTINUE
WRITE(LUOUT, 163) NAME(JC).DEFCIT(JC):PNLDIM(JC);TARREV(JC).,
1 VALDEF(JC):PRFIHP(JC):DEFCTH(J ). PWLDEX (JC) ,
2 VALDFM(JC), PRFEXP (JC)

IF(MOD(JC, 5). Q. 0) WRITE (LUOUT, 1)

162 CONTINUE
WRITE(LUOUT, 164)

160 FORMAT (T2, 6HTADLE .Ab.lH.,IE,1H.;2X:24HAGRICULTURAL IMPORTS AND,

21HEXPORTS BY COMMODITY ,FS.0)

161 FDRMAT(T?.126(1H~)./.T36.13HI MP DR T S, 796, 13HE X PORT s,/
GHTARIFF, T94, 6HEXPORT, /:T14o8HGUANTITY:T30:SHPRICE:T
BHREVENUES.T55.6HVALUE*.TbB.bHPRDFIT,TBlnBHQUANTITY-T 97,
5HPRICE.T110,5HVALUE:T122,6HPRDFIT,/.T2:126(1H—)./.T1 7,
SHTH MT, T29, 6HTH WON. 3(7X, 6HMI WON), T84, SHTH MT, T96,
6HTH WON, 2(7X, 6HMI WON) /)

163 FDRMAT(TQ:Ab;TIQ'—BPFIO.3.3X,—3PF10.1»3(3X:—6PF&0.1):5X--3PF 10. 3,

3X:—3PF10.1:2(3X.-6PF10.l) )

164 FDRHAT(//.TZ.126(1H-)./.T2:26H* INCLUDES TARIFF REVENUES )

320 CONTINUE

CURWN=
Hh
o

[

RETURN
END

: !
BLLOCKDATA DKXD DKXD 2j
DKXD 3[
DATA FOR SUBROUTINE DEMKX g&%g g
DECLARATIONS g&%g %
COMMON /DKXDC/ ARGPP(S);KPP.VDFC(!O.20).VDFCT(5:20):VPRICE(1 0.20), DKXDC 2!
1 VPP (5, 20), APCFD DKXDC 3
DKXD ?
DATA DK XD 10
DKXD 11
DATA WPP / 5 / DKXD 12
DATA APCFD / .80 7 DKXD 13
DKXD 14
DKXD 15
1970 1971 1972 1973 1974 DKXD 16
1975 1976 1977 1978 1979 g&%g :g
DATA ((VPRICE(I:J).I=1,10):d=1»6) / DKXD 19
1 74689, , 82289. ., ?3639. ., ?7111., 112914, , DKXD 20
1 S5#113989. , DKXD 21
2 40610. , 49436. , 94800. , 34758. , 57622, DKXD 22
2 S5#64950. , DKXD 23
3 23939, , 25899, , a9912. , 31669, , 38992, , DKXD 24
3 5#40027. , DKXD 25
4 33375. , 40243. , 41883. , 43730. , 4929S. . DKXD 26
4 5«48E84. , . DKXD a7
5 54052, , 60739. , S57118., 63875, , 68405. , DHXD - 28
S 5#75582, , DRXD 29
- 82634. , 74159, , 79079. , 89040. , 90041., DKXB 30
6 T#88964, / - DX 31
DATA ((VPRICE(I:J).I=1.10),J=7112) / DKXD a2
7 44115, , 44722, 35204 , 36287. , 37474, , DKXD 33
7 9#44435. , DKXD 34
8 150 ' 18134, 19333. , 23860. , 29277. ., DKXD 3%
8 325041, , DKXD 34
9 203001., 24229, 3444639., 360856, , 353010, , ‘DRXD 37
9 5#285715_, DKXD 38
» 10#1000. , DKXD 39
A 449099., 504491, , 568244., 933119., 8494692, , - DKXD 40
A S#678252. . - DVXD 41
B 146898., 1485022, 176244, 349335., 204025, , . DKRXD 42
B S5#2073860 DKXD 43

DATA ((VPRICEII;J):I-1:10):J=13:20) Vd DKXD 44
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C 59575 . 715102, 862370.. §11580.5
C S5#678218 , _
D 54987, , sog69 - 50473. » 57330.
D 5#54001. .
E 581115 . 281650, 228529, 313720
€ 54342642, . ‘ ]
F 352070, 354943, 2985H7.., 33BESI.
F 5#431132
G SY4364 . 189027., 170634 207117.
| G 54240933.
' H 70190 . 72256, 63547 84898,
| H 5#72654. , ,
1 68413, ., 109570, 57012, 50425
‘ I 5470000
E J 10%1. 7
' DATA ((UDFC(1,J). 1=1,10), J=1. 61 /
| 1 ¥a1000 . 907000., 584000.. 437000
‘ i 543481000 . -
' 2 o . 0., 254000 , 50000
| 2 52354000.
3 1253000 . 1532000.. 1B881000.. 1835000
’ 3 5#1703000
3 £39000., 378000., A460000.. 576000
4 54554300
| 5 1000. . 5000. 1000. -1000.
. 5 S5#~900.
i & 35000. . 51000. 31000. » 73000.
. & 5454500 /
]
i DATA ((VDFC(1,J), 1=1, 100, =7, 12} /
' 7 5000. -4000. , go00., ~22000.
i 7 5r-27900
- 8 4000 . 4000. , 4000. , 4000.
; 8 5#68700 .
: 9 237300 . ~20900.. -9300., —276&00.
9 S#-4&£1700 .
, » 1040, .
A -2126 -2319. . -3244. , ~3743.
- A 5#-703. .
! B -200. . 2200. . ~19G0. . 14500.
c B 54 ~235. /
! DATA ((VDFC(1,J), I=1,10),J=13, 192 /
C 600. &00. 200. , &00.
c 0. . 0. . 0. 0.
D 54400, , 18900. 50400. , 8700.
D 5410400
E =100. -100. . -4200. , -1700.
E 5#-8100 .
! F 0., 0.. 0.. 0.
| F 0. 0., 0. . 0.
G -1500. , -400. ~-1300. , -1200.
G 0 . 0., 0., o.
‘ H -181000., -194000., —-248000.., -355000.
! H 54~-546400. ,
! 1 374800., 207200., 40&6900., 550900.
c 1 5%#445500. /
c
LATA ARGPP /
" 1 1976. 1981, , 1986. , 1991,
! DATA ((VPP(I.J), 1=1,5),J=1,10) /
| 1 150000, 120000., 120000.. 120000
2 60000, . 60000, , 50000. , 60000.
3 45000. , 45000. . 45000, , 45000.
[ 4 48000, . 48000. . 48000. 48000.
! 5 70000. , 70000. , 70000. . 70000.
! b 20000. , 20000. 90000. 20000.
; 7 40000. 40000. , 40000. , 40000.
8 30000, . 30000. . 30000. . 30060.
9 400000, , 400000., 400000.. 400000.
, » 1000. , 1000, , 1000. , 1000.
DATA ((VPP(I,U), 1=1,5),J=11,20) /
; A 855000 , 355000 . B895000.. 833000..
! B 200000, 200000., 200000., 200000..
C 800000 , B00000., B800000., 8Q0000..
D 55000. , 55000. 55000. . 55000.
E 300000 . 300000., 300000.. 300000,
' F 200000, 400000, 400000., 200000..
) 250000, 250000., 250000., 30000..
i H 70000. . 70000. . 70000. , 70000. .
1 74074. 74074. . 74074. , 74074, ,
c J ) 1., 1., .
| DATA ((VDFCT(I,J), I=1,10),J=1,12) /
1 200000. 0., 0., 0.
2 100000. . 0., 0., 0.
; 3 1300000, , 1900000, . 1900000., 1900000.
! r 400000, , 400000., 400000., 400000.

'

'

§

’

.

’

4

'

’

’

’

¢

T793192.
52375.
291323,
391851. .,
230347.
4£2898.
68472,

206000.
299000.
1592000.
56900.
4000.
66000.

-27000.
4000.
~-54000.

- -2528.
8700.

0.
Q.
14600.
-3700.

0.
0.
0.

0.
-407000.
517700.

2001.

120000.
60000.
45000.
48000.
70000,
90000,
40000.
30000.

400000.

1000.

855000.
200000.
800000.

55000.
300000.
400000.

1900000.
400000,

4

)

+

4
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5 T IT5000. , ~-25000.
. b 50000. , o
7 0., 0.
8 0., 0.
9 -60000., -40000.
* 0., 0.
A ~2500. , ~-3500.
c B 0., 0.
DATA ((VDFCT(I,J), I=1, 10
c 0., 0.
D 0., 0.
E -4000. , -4500.
F 0., 0.
G 0., 0.
H -500000. . -600000.
c 4 520000., 520000
END
. BLOCKDATA FAYXD
rg DATA FOR SUBROUTINE FRAAYX
g DECLARATIONS
COMMON /FAYXDC/ ARGRA(5)
c 1 VRLIN(10
g DATA
c DATA KRA / 5 /
c
DATA ARGRA /
ic 1 1976, , 1981,
[ DATA VLVSTT /
1 56900. , 116200.
2 192300., 499400,
3 108800., 159400
! 4 59900. , 84100
ic 5 155000., 230700
DATA VRLINT /
c 1 15000. , 10000.
c 1970 1971
g 1975 1976
DATA VLIVST /
| 1 37300. . 39500.
! 1 5#70292. ,
: 2 51900. , 65300.
, 2 5#140338. ,
! 3 82500. , 80%00.
3 5#1046723. ,
4 45200. , 50000.
4 5#55594. ,
5 135100., 139400.
' 5 5#159280. .
DATA VRLIN /
1 0., 0.
c 2 5000. , 5000
END
|
'c BLOCKDATA FCaXD
?g DATA FOR SUBROUTINE FRACAX
fg DECLARATIONS
i
'c
ig DATA ,
c DATA KRCR 7/ 5 /

ic

L TR R

-~ . e ..

1]
’

1

’
’
. 4
’
:

’

~25000.
0.

0.

0.
-40000.
0.
~4000.
O.

1 J=13, 19)
0.

0.
-5000.
0.

0.
~-80G0000.
520000,

KRA,

1
?
7
]
L
’
’
’

L S
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-25000.
0.

0.

0.
-60000.
0.
=43500.
0.

0.

0.
-35000,
0.

0.
-800000.
$20000.

1), VRLINT(5, 1)

1986.

150000.
89350000

200000,
120000.
285000.

1000.

197
1977

40200.
81100
90200
54300.
153500,

6500.
3000.

’
¢
’
’
’
’
s

]
?
’
’

4

1991,

150000.
850000.
200000.
120000.
285000.
1000.
1973
1978
44900.
104100.
?0100.
31800,

137500.

9500.
S5000.

L IR T N

’
1
*
’
’
!
1

VLIVST(10, 1, 9),

’

.~ ...

+

’

¢

-25020.

—eooogf
-5000,
o

NS s w e

0.

0.
-50090.

0

L

0.
~-800000.
520000.

VLVSYT(5, 1, 5) ,

200¢.

150000. ,

1000.
1974
1979

51506. ,
124745, ,
95353. ,
53209. ,
131525, ,

5000, .
3000.

/

/

COMMON /FCAXDC/ ARGRCR(S), KRCR, VAREA(10,1,13), VAREAT(Solu'XB)
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! DATA ARGRCR_/
i 1 1976. . 1981, 1986. » 1991, , 2001. /
c
| DATA VAREAT /
1 ARR200 . 1267000.. 1275000 . 1275000.. 1275000. »
2 o800 . 706000, , 725000.., 725000.. 725000, ,
3 33900 108000, 150000 . 150000.. 150000.:
3 93500 .  B8900)..  90000..  90000.. $0000.
‘ 5 75300, . 133400, . 195000 , 155000.. 155000
b 270000, . 395000, 400000.., 400000.. 400000.
7 270000, , 273800., 280000., =280000.. 280000,
- 8 L2100, 181000., 185000., 183000.. 185000. .
: 9 59900 64009 75000..  75000..  75000..
. * R o . ’ I .
l A 90000 .  90000.. 100000., 100000.. 100000, ,
; B 100000, .  112900., 125000.. 125000.. 125000. .
c P 190000, . 750000.. 750000.. 750000.. 750000. /
3
¢
i 1970 1971 1972 1973 1974
¢ 1975 1976 1977 1978 1979
' DATA ( (VAREA(I. 1, ), 1=1,10), J=1,6) /
1 (Y ARESG. "1190449., 1191101, 1181718.. 1204416.,
1~  S#1218012.. -
\ 2 Sle965 | 677027., 710174 . 665928., 703690..
! 2 5#711010 .
: 3 31940 | Boes0.. 62735, 43218 . 36477..
: 3 5#43710. .
3 133740 104384., 89950, 95092,  BLOZL..
i 4 5%79270.
5 J3382 . ss326., 59185 . 65679..  791E9.
5 5%868448. .
i & yoele8a | aa7e3s.. 340115 , 369710, 349392,
. & 59341492, /
: DATA C(VAREA(I. 1, J), I=1,10),9=7,13) /
! 7 REle ' 357126, , 247915, 2%4213.. 274055..
! 7 58276840 .
8 278493 | 163291.. 147432, 138241.., 123372..
i 8 S5#147271.
- 9 al56> ©  ao97a., 58147., 55542,  54306..
! 9 5#53897. .
‘ » 0., 0.. 0., 0., 0. .
* 0. 0., 0., 0., 0.,
A a4977 .  B1356,.  78441.,  B0267.,  BBO0G..
A 5#90955
: B go2in . 9o0sei.. B1671.,  83288., 107036..
' B 5#100080. .
P 108060, | 315000.. 415000.. $60000., 733000..
c P 229900, . £90000., 530000., &25000.. 715000. /
I END
\
|
c BLOCKDATA NDXD
‘8 DATA FOR SUBROUTINE NECDX
ig DECLARATIONS
; COMMON /NDXDYC/ ARGFX(4), ARGND(S), KFX, KND, VCF(10),
1 VCPT(5), WFI(10), VFIT(5), VUI(10), WITL5),
c 2 VWOND(10)., VFXR(4)
|C DATA
DATA KND, KFX / 5. 4 /
c DATA ARGFX / 1976., 1977., 1981., 1986. /
i€
i€ 1970 1971 1972 1973 1974
Ic 1975 1976 1977 1978 1979
| DATA VCP
' 1 1. 000, . 959, 946, . 952, . 922,
ic 2 . 95, . 95, .95, .95, .95 /
! 1DATA VFI 4028 52950 56534
: a L 6534, 61458. 65000.
’c 2 3028+ 33380, 70000.. 70000, 70000, ' /
| 1DQTA VUIaz 18 83735 88877
| '94518. i .. 86737 90698.
c 2 5892575, / ! 8.

| DATA VWOND /
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LT geq. s, 316. 7, 373. 3, 398. 9, 399. 0, TTTNDR

R 2 S#4:44. 0 /. ‘ NDXD 34
¢ w3
IATA ARGN!. / : NDXD 37
1 1976, , 1981., 1986, , 1991. . 2001. / NDXD 38
c NDXD 39
[ATA VCP1 / : NDXD 40
c 1 . 95, . 95, . 95, . 953, .93 / NDXD 41
DATA VFI" / NDXD a3
c 1 70000.. 103000.. 151000., 193000.. 314000, / NDXD A4
DATA WUIT / NDXD P
c 1 F4118..  118244.. 150912., 192606., 313738, s NDXD 47
NDXD g
¢ 1976 1977 1981 1986 NDXD 49
DATA VFXR / NDXB 39
1 485. 0, 500. 0, 500. 0, 500.0 / NDXD 52
c . NDXD 53
END NDXD 54
i
BLOCKDATA PKXD PKXD 2
c PKXD 3
& DATA FOR SUBROUTINE POPKX PKXD g
‘C DECLARATIONS PKXD &
¢ PKXD 7'
c COMMON /PKXDC/ DP, DPOPRD(1), KNP, VPOP{31,2) PKXDC 2
C DATA PKXD 10
c PKXD 11
DATA DP, DPOPRD(1), KNP 7/ 1.0, 1.0, 31 / PKXD 12
c PKXD 13
DATA VPGP / PKXD 14
1 18568.,  14335..  14063., 13800., 13s47 , PKXD 15
2 13305..  13089., 12893, 15685, 13343 PKXD 16
« 3 12995, 12280.. 12072, 11959 . {1848 PKXD 17
4 147330 11628, 11514, 11396 . 11979 " PXXD 18
| 5 13182.. 11006.., 10863, 10712, 105%3 PKXD 19
, 6 10386..  102146., 10042 . 9846, , 9687, , PKXD 20
: 7 9505, , PKXD 21
; 1 17766..  18619.. 19501, 203%8.. 21190, , PKXD 22
u 2 21538, 22772, 23527, 323397 . 53dia’ PKXD 23
3 25743, 26437°. 26906 . 578620 . 58949 PKXD 24
4 29075..  29821., 30579 . 31344, 52114 PKXD 25!
5 32885.. 33636, 34424 .  35i@8.. 35047’ PKXD 26
b 35637..  37443., 38179, 38907, 3%esy. PKXD 27
7 40342, / PKXD 28
c PKXD 29
END PKXD 30

H
SUBROUTINE PRICE PRICE 2
COMMON /CONTRC/ ANIMAL, BASEYR, DT, FARM. ITIME, KTRACK, KTA BI, CONTRC 2
1 IRUN, ITTY, ICHDAT. ISENPR, IPLT, ITABPR. CONTR\ 3
1 LVSTFR, MODE, MODNAM(9), CONTRC 4
1 KPOP, KCHG, KRAP, KDEM, KNEC, LINK, JPER, CONTRC S
1 LUINL, LUIN2, LUOUT, LUPLOT(3), LURLP1. CONTRC 6
2 LUPGEN, LUPQP, CONTRC 7
2 KPPRT(15), KCPRT(13), KFPRT(15), KAPRT(15), CONTRC 8
2 KDPRT(13), KYPRT(15), KNPRT(13), CONTRC 9
2 NCC, NCOM. NCOMAG, NCROP, NLVST, NNC. NREGN, CONTRC 10
3 NRUN. NS, NAME(20), PLANT, : -CONTRC 11
[ 3 T, TIMEI, TIMEF., TTABI. YEAR. CONTRC 12
; 5 TOTSOR, ‘TOTPOP. ' URBAN CONTRC 13
INJEGER ANIMAL, FARM, PLANT, URBAN. o7r0P, TOTSOR CONTRC 14
EGUIVALENCE (LUPLT1, LUPLOT(1)), (LUPLT3, LUPLOT (B335 CONTRC 13
1 (LUALT3, LUPLOT(3) ) CONTRC 18
: COMMON /DEMKC/ WPCF, "DEFCIT(20), PAVG(1,20), PFDIAX. TPAVG (2 DEMKC 2
- COMMON /NECDYC/ AGINTX, CPUNE, FPCT, PRERMY(1) “UPST. uong! NECDYC 2
: 1 . TAGDIP, TPTAX. TYG, TYNAG . NECDYC 3
- ,COMMON /POPKC/ CALRPC(2), POP(2:, POPL(2), POPR(1), PRORPC (2 POPK 2
1 TPOP, TRPOP, TPOPPC(2) : POPK 3
l CUMMON ./PRDDC/ AYLD(12), EFFPLV(7), EFFYLD(12), FDFSH, FEED( PRDDC 2
i 1 R ANL \FLOSS(20), TAREA(12), TDSUP(20), TOUTRL ., ARDDC 3
[ COMMON /CPDEMC/ APCN, DELP, IGRAIN(5), IMEAT(S). CPDEMC 2
\ 2 HM(20), PILOSS(20), PLOSTD, PSUBCG(S,S,2), P , ' CPDEMC 3
< PSUBCM(S, 5.2), FSUBTQ(S,2), PSUBTM(S, 2) PFU( )». CPDEMC 4
—— PCONJG(S), PWHTIC, YDEL, CALP PROTPU( 20), ' CPDEMC s
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s ” w200 CPDEMC &
 "REAL MM’ CPDEMC 7
- COMMON /ICDEMC/ ELISAV(20), ELISVR(20), EPAVGO(20), 1CDEMC 2
| STKO(20), VCPU(10,20), VCSTA(10,20), VEFRMY( 10), 1CDEMC 3
2 OFPIX:10), VPSUP(10,20), VPWI(10,20). CDEMC 4

3 UPWX (10, 20), FNR(20), VPICF(10), VEINCM(10), 1€DEMC 5

4 VPCUFD(10) ICDEMC &
COMMON /PPDEMG/ ARG(S), KFT(20), KNOR, KPAVG(20). PPDEMC 2

I 1 PCCONT (20), PCPMAX(20), PCPMIN(20), PCRT (20), PPDEMC 3
| 2 PCRT1, PCUT1, PWPMAX(20), PWPMIN(20), STKRT(2 0), PPDEMC 4
. 3 FARIFF (200, VCPUT(S,20), VPCSUP(5,20), PPDEMC 5

3 VPWLDI (5, 20), VPWLDX(S, 20) PPDEMC &

) COMMON /DEMSVC/ ALPHA, CPU(2Q). CPUD(20). DEMC(207, DEMSVC 2
1 DEMT(1,20), EPAVG(1,20), INCOM, PCCON(1:20), LEMSVC 3

; 2 PCCONU(20), G(20), RERMY(1), Si. S R(20), DEMSVC 4
, 3 EINCOM, TDEM(20), TDEML(20). WWP (20) DEMSVC 5
i - "REAL INCOM DEMSVC &
RGMMON /VDEMC/ CHGSTK(20). DSTK(20). DVALDF, EFRMY, VDEMC 2

1 ELASP (20, 20), ELASPR(20, 20), VDEMC 3

! 1 ELASI(20), ELASIR{(20), FRMY(1). INAPA(20), VDEMC 4
| 1 FGIVAL. ITER, PCCONF(20). TARREV(20), VDEMC 5
! 2 PRFEXP (20), PRFIMP(20), PWLDD(20), PWLDEX{20) VDEMC b
3 PWLDIM(20), RDEM(20), TRDPRF, TVALDF. VALDEF( 20) VDEMC 7

c PRICE 13
REAL INCOML PRICE 14
DIMENSION AE(20,20), AINTER(20), AINV(21,21), BDEM(20), RTHS (21), PRICE 19

! 1 CPUMAX(20), CPUMIN(20), CPUL(20), INIV(21). JIN(20 ) PRICE 16
C PRICE 171
C INAPA CODES PRICE 18!
'C -2 PRICE 1S AT UPPER BOUND PRICE 19,
€ -1 PRICE IS AT_LOWER BOUND PRICE 20!
C 0 PRICE IS DETERMINED BY MARKET MECHANISHM PRICE 21!
c 1 PRICE [S FIXED BY GOVERNMENT PRICE 22
'C PRICE 23|
\ ITER = O PRICE 24
! DO 2 I=1,NCOM PRYCE 25
i - IF<ITIME . GT. 0) CPUL(I) = TPULI) e - PRCE 26!
INAPA(L)Y = O PRICE 27

‘ IF(KFT(I). EG. 5 .OR. T.LT. BASEYR+. 9999) INAPA(L) = 1 PRICE 28
IF (KRAP . EG. 0) INAPA(I) = 1 PRICE 29

! 2 CONTINUE PRICE 30,
c PRICE a1
.C PRICE 32
C CALCULATE CONSUMER PRICES (CPU(J), J=1, 19 gs{gg gg
DO 30 J=1.NCOMAG PRICE 35

IF(T .LT. BASEYR+. 9999) PRICE ab

1 CPU(J) = TABEL(VCPU(1.J), WKTABI, TTABI, 1.0, T PRICE 37

: IF (T.GT. BASEYR+. 9999 . AND. INAPA(J). EQ. 1) PRICE 38
: 1 CPU(J) = TABUL(VCPUT(1,J), KNOR, ARG, T? PRICE 39
i 30 CONTINUE PRICE 40
CPU(NCOM) = CPUNF PRICE 41

C : PRICE 42
c POLICY-SPECIFIED BOUNDS ON PRICES PRICE 43
i€ : PRICE 44
. IF(T . LY. BASEYR+. 9999) GO TQ 36 PRICE 45
i DO 35 J=l, NCOMAG PRICE 46
- TF(RFT(J) .NE. 3 .AND KFT(J) . HE._ 4)G0 TO 35 PRICE 47
CPUMIN(Y) = AMAX1(PWPMIN(J)#PWLDEX(J), (1. SDT#PCPMIN(J) )#CPU L(J)) PRICE 48
CPUMAX (J) = AMINI (PWPMAX (J)#PWLDIM(J), (1. +DT#PCPMAX(J) ) #CPU L(J)) PRICE 49

35 CONTINUE PRICE 50

. 34 CONTINUE FRICE 51

" IF(ITIME .EG. 0) 60 TO 194 PRICE 52

C : . PRICE 53
C CALCULATE AE(I,J) AND B(I) PRICE 54
C : PRICE 53
DO 49 J=1,9 PRICE 56

JG = IGRAIN(.) PRICE 57

C o JM = IMEAT(J) PRICE 58

DO 48 I=1,5 PRICE 59

IF(1 .EQ. J)CD TO 48 PRICE 60

16 = IGRAIN(I) . A PRICE &1

IM = IMEAT(I) : . g ~ , PRICE 62
ELASP(1€, JG) = -PSUBTG(., 2) * PSUBCO(1,J, 2) # ELASP(JG,JG) - PRICE 63

1 YT W PCCONU(JG) 7/ PCCONU(IG) # (PCONVG(J) /7 PCONVG (1))  PRICE 64
ELASP (IM, JM) = ~PCUBTM(J, 2) * PSUBCM(I, J, 2) # ELASP (UM, JM) - PRICE 65

| L # PCCONU(M) /7 PCCONUCIM)' - PRICE 66

‘:8 CONT INVE RN PRICF. &7

c 9 CONTINUVE OPILE eg

€ . L : PRICE &
c INCOME 13 LAGGED . ‘ - Pa CE 70
IFCITIME - EQ. 1) INGCOM = (EINCOM/APCN) ® POP(2) /7 POPL(D) PRICE 71
EINCML.. = EINC ST . PRICE 72
EINCOM = APCN # UPCI « POPL(2) /POP(2) .o PRICE 73
INCOML. - = INCOM S PRICE 74

c INCOM = INCOM + (DT/YDEL) # (UPCI ~ INCOM) ggr{gg ;2
ic INCOME ELASTICITIES S PRICE 77
: DO 35 I=misNCOM - N S Co PR1CE 78
. ELABI(I) = DEMC(I) # (PCCONT (1) - PCCONU(I)) :g gE gg
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IF(I.NE. 1 . OR, YEAR. LT. 1980.) ¢g TO 55 ‘ o
PCT1 = AM Xl(PCUTl'PCCONT(!)-(YEAR—!?GO.)#(PCCDNT(I)-PCUT!)/'QO.)
gbs$§é6é = DEMC(1) # (PCT) ~ PCCONU(1))

THE HOMOGENEITY POSTULATE FROM DEMAND THEQRY +
“THE SUM OF INCOME PLUS OWN-PRICE PLUS CROSS-PRICE
ELASTICITIES FOR EACH COMMODITY MUST EQUAL ZERD ¢

DO 80 Imi, NCOM
IF (L. QT. NCOMAG) €0 T0 60
NON~AGRICUI_TURAL CONSUMPTION IS TREATED UNIQUELY

ELASP(NCOM, 1) = ~(ELASP (NCOM, NCOM) + ELASI(NCDM))!O(!)*CPUL( I/
» (ALPHA®EINCML #PQPL (2) - Q(NCOH)GCPUL(NCDN))

ELASP(I, NCOM) = -ELASI(I)

DO 50 J=1, NCOMAG
ELASP(I, NCOM) = ELASP (I, NCOM) - ELASP(I, V)
CONTINUE

CONT INUE

DD 70 J=1, NCOM

A(I,J) = PCCONU(TI) * S1 » ELASP(I,y) / CPUL (V)
CIINTINUE

CIONT INVE

DO 100 I=4, NCOM
X = ELASI(1) % ALOG(INCOML)
DO 90 J=1, NCOM
onr Xtk ELASP(1,.) # ALOG(CPUL(Y))
CONTINUE X
AINTERCI) = PCCONUCI) # 51  (ELASIC(I) = (INCOM/INCOML) - X)
+ PCCONU(T) '
BDEM(I) = PCCONU(I) # X
CONTINUE
BECIN PRICE ADJUSTMENT Logp

MECHANISM TO CHANGE PRICES
DEFINE PRICE RESPONSE MATRIX
DO 130 I=i, NIN
b= JIN

IFCINAPACY) | EQ. 0)Gi: TO 120
)'RTHS(I)-CPU(J;&RE(K.J)

COMPLETE THE MATRIX FOR JOINT DETERHINATIONfDF CFU AN D,SE

DEZ

1) = BDEM(N)
+NN) = (TDSUP(N) + DEFCIT(N)) 7 POP(2)

N
NINT1, NINT1) = o,
I

oM
-EQ. 0)G0 TO 166 ;
NI“TI) = AINV(NINT1,NINT1) + CPU(CI) « BDEM(I)

DXOD
-4
g

< .
NINT1,L) = AINVININTL, L) + CPUCI) » AE(1,K)

0.9°
0 164 J=1, NCOM

[=2 . {2]
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———TECINAPA(JY . EQ. 0)GU To 164
{ 168 50;T¥NGEAE(I,JJ & CPU(J)
RTHS(NINT1) = RTHS(NINT1) — CPUCI} * (AINTER(I) + X)
166 CONTINUE
DO 170 I=1,NINTI
DO 170 J=1,NINT1:
c 170 AINV(I, J) = AINV(I,J) * (2%#15)
c
CALL MATINV(AINV, INIV, NCOM+1, NINT1)
§
po 180 I=1,NINT1
PO 180 J=1,NINT1
180 AINV(I,J) = AINV(IL, J) * (2##15)
! TF(KDPRT(15) .EQ. 0) GO TO 184
, PRINT 1090. ITER
184 CONTINUE
. pO 200 I=1,NIN
\ K o= JIN(I)
CPU(K) = 0.0
DO 200 J=1,NINT1
CPU(K)=CPU(K)+AINV(I,J)iRTHS(J)
c 200 CONTINUE
g CONVERGENCE MECHANISM WITH BOUNDED PRICES
KCHECK = O
IMAX = 0
JyMax = 0
DO 320 I=1.NIN
K = JIN(I)
IF (KDPRT(15) . EQ. 0) GO TO 204
PRINT 1000, K, CPU(K), PCCONU(K) . QLK)
204 CONTINUE
: IE(KFT(K) .LE. 2)60 TO 315
i &E&gzg(K>l.cE. CPUMINCK) . AND. CPU(K) .LE. CPUMAX(K))GO TO 3 19
TF(CPUCK) . LT. CPUMINCK)IIXX = (CPUMIN(K) - CPU(K))} / CPUMIN( K)
IF (CPU(K) . GT. CPUMAX(K))XX = (CPU(K) — CPUMAX(K)) / cCPUMAX( K)
IF(XX .LE. VMAX)GO TO 315
VMAX = XX
IMAX = K
315 CONTINUE
320 CONTINUE
. IF (KCHECK .EQ. 0160 _TO 322
! IF (CFU(IMAX) . GE. CPUMINC IMAX))GO TO 321
INAPA(IMAX) = -1
CPU(IMAX) = CPUMINCIMAX)
I 60 1O 40
321 INAPA(IMAX) = -2
CPU(IMAX) = CPUMAX(IMAX)
G0 TO 40
e 322 CONTINUE
t 81 = .
DO 190 J=1.NINT1
G1 = Si + AINV(NINTL, J) # RTHE(J)
190 CONTINUE
GO TO 193
191 X = O.
Y = 0.
I =0.
DO 192 I=1,NCOM
X = X + CPUCI) # AINTER(I)
Yy = Y + CPU(1) # BDEM(I)
DO 192 J=1.NCOM
2 = 7 + CPUCL) # AE(IL,J) * CPU(J)
| 192 CONTINUE
81 = (ALPHA » EINCOM - X — Z) 7Y
{ 193 CONTINUE
' IF (KDPRT(1%) .EQ. 0) GO 7O 194
, PRINT 1100, S1
. - PRINT 1090, ITER
i 194 CONTINUE
! . DO 310 I=1,NCOM
i %F(IBINE "EQ. 0) GD TO 302
-
DO 300 J=1, NCOM
7 = 7 4+ AE(1,J) # CPUWJ)
300 CONTINUE
™ PCCONU(I) = AINTER(1) + Z + BDEM(I)#51
302 CONTINUE
T @Q(I) = PCCONU(I) # POP{2)
_ IF(KDPRT(15) .EQ. 0) GO TO 304
. PRINT 1000, 1, CPUCI), PCCONUCT), G(T)
204 CONTINUE o
310 CONTINUE
2. JF (ADPRT(14) . NE. 0) PRINT 1200, YEAR, 81, ITER
.c : END. OF PRICE ADJUSTMENT L OO0P.
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T : PRICE 263

8 REINITIALIZE CONSUMPTION IN BASEYR sg{gs 523

IF (ABS(BASEYR-T). GT. . 0001 . OR, KTRACK. NE. 0) GO TD 450 PRICE 266

X = 0, PRICE 267

DO 410 I=1, NCOMAG PRICE 268

PCCONU(I) = (TABEL (VPSUP(1,1), KTABI, TTABI, 1.0, T) # TPOP PRICZE 269

1 ~ RDEM(I)) / POP(2) PRICE 270

X = X + CPUCI) # PCCONU(I) PF.ICE 271

Q(I) = PCCONU(I) # POP(2) PRICE 272

410 CONTINUE. PRICE 273

ALPHA = X/(EINCOM #» TABEL (VPCUFD, KTABI. TTABI, 1. 0, BASEYR ) ) PRICE 274

PCCONU(NCOM) = ALPHA # EINCOM - X PRICE 279

Sl = 1,0 PRICE 276

430 CONTINUE PRICE 277

c PRICE 278

c FARM PRICES PRICE 279

c PRICE 280!

CALL DEMMKX PRICE 281)

DO 340 J=1, NCOM PRICE 282!

IF(J. OT. NCOMAG . OR. KPAVG(J).NE. O . OR. T.LT. BASEYR+. 9999)00 TO 340 PRICE 2683

TPAVG(J) = CPU(Y) 7 (1.+MM(J)) PRICE 204

DO 330 IR=1, NREGN PRICE 28s

PAVG(IR, \J) = TPAVG(J) PRICE 286

! 330 CONTINUE PRICE 287,

340 CONTINUE PRICE 288

ETURN PRICE 289

1000 FORMAT(/uX, 14, 3(4X, E10. 4)) PRICE 290

1090 0RHAT(9K.lHK,llx.SHCPU.BX,bHPCCONU,13X.1H0,4X.6HITER =, 13) PRICE 291

( 1100 FORMAT(1i11, 10X, 5HS1 = , Fé&. 2) PRICE 292

| 1200 FORMAT(54,F5.0,9H  S1 < +F6.2,10H ITER = ,13) PRICE 293

Ic PRICE 294

i END PRICE 295

I .
|

| BLOCKDATA RDDAT RDDAT 2

C RDDAT 3

:g DATA NEEDED IN BOTH RAP AND DEMAND EDDAT 4

. DDAT 5

‘g DECLARATIONS RDBQT 6

RDDAT 7

COMMON /RDDATC/ PFLOSS(20), SDPHA(1, 12) RDDATC 2

€ RDDAT 9

g o A

' DATA PFLOSS / : RDDAT 12

, 1 97, .07, .07, .03, .10, .03, .15, .14, 0.0, 0.0, RDDAT 13

2 01, .03, 02,.035, .02, 02, 02 .05 .03, 0.0 / RDDAT 14

c ' RDDAT 15

DATA SDPHA / RDDAT 16|

1 . 0288, . 0439, . 0550, . 0370, 0.0, . 0540, RDDAT 17

0.0, . 9800, 0.0, . 0200, 0.0, 0.0 / RDDAT 18

c RDDAT 19|

f END RDDAT 20
|
f

3 SUBROUTINE RURDEM RURDEM 2

: COMMON /CONTRC/ ANIMAL., BASEYR, DT, FARM, ITIME, KTRACK, KTA BI. CONTRC 2

i 1 IRUN,' ITTY., ICHDAT, ISENPR, IPLT, ITABPR, CONTRC 3

| 1 LVSTPR, MODE, MODNAM(9}, CONTRC 4

! 1 KPOP, WKCHG, KRAP, WKDEM, KNEC, LINK. JPER, CONTRC s

} 5 t&é@é& LEINE, LUOUT, LUPLOT(3), LURLP1, ggz;gg 9

P 4 [

2 KPPRY(15), KCPRT(15), KFPRT(15), KAPRT(15), CONTRC -

2 KDPRT(15), KYPRT(15), KNPRT(13), , CONTRC 9

2 NCC, NCOM, NCOMAG, NCROP, NLVST, NNC, NREGN; CONTRC 10

3 NRUN., NS, NAME(20), PLANT, CONTRC 11

4 T. TIMEI, TIMEF, TTABI, YEAR, CONTRC 12

S OTSOR, TOTPOP, AN CONTRC 13

INTEGER ANIMAL, FARM, PLANT., URBAN, TOTPOP, TOTSOR CONTRC 14

. EQUIVALENCE (LUPLY1, LUPLOT (1)), (LUPLT2, LUPLOT(2)), CONTRC 15

1 (LUPLT3, LUPLOT () ) . CONTRC 16

COMMON /DEMKC/ APCF, DEFCIT(20), PAVG(1,20), PFDIMX, TPAVG(2 0) DEMKC 2

COMMON /NECDYC/ AGINTX, CPUNF. FPCT, PRERMY(1), UPCI, WOND, NECDYC 2

1 TAGDIP, TPTAX, TYG, TYNAG NECDYC 3

COMMON /POPKC/ CALRPC(2), POP(2), POPL(2)}, POPR(1), PRORPC(2 ), POPKC 2

1connan /PRDDC/ 158321£?P02#F;E37;?(2éFFVLD(‘2) FDFSH, FEED( 12), DHDRS 3

') ? - ’ ’ L -

5 chg. FLOSS(20), TAREA(12), TLSUP(20), TOUTRL , . :gggg g

coM /CPDEMC/ APCN, DELP, IGRAIN(S), IMEAT(S), PDEMC 2

2 Han sc MM(20), PILOSS(20), PLOSTD, PSUBCO(S.S,2), P CMIN, _CPDEMC -3



http:8:DDAT.16
http:IF(ABS(BASEYR-T).GT

3 BSUBCM(S, 5. 29, PSUBTG(3. 20 PSUEIM(S, 27, PFU( 2, 20), CPDEMC 4
q PCONVG(S)., PWHTIC, YDEL, CALPU(20), FROTPU( 20), CPDEMC 5
5 Wi20) CPDEMC &
! REAL MM CPDEMC 7
COMMON /ICDENMC/ ELISAV(20), EL ISVR(20), EPAVGO(20), I1CDEMC 2

1 STHRO(20), VCPU(10,20), VCSTK(10,20), VEFRMY( 10}, 1CDEMC 3

2 JFPIX(10), VPSUP(10,20), VPWI(10,20), 1CDEMC 4

3 VPWX (10, 20), FENR(20). VPICF(10). VEINCM(10), ICDEMC 5

4 VPCUFD(10) 1CDEMC &
COMMON /PPDEMC/ ARG(5), WKFT(20), KNOR. KPAVG(20), PPDEMC 2

1 PCCONT(20), PCPMAX(20). PCPMIN(20), PCRT(20). PPDEMC 3
2 PeRT1. PCUT1, PWPMAX(20), PWPMIN(20), STKRT (2 0)., PPDEMC 4

3 TARIFF(20), VCPUT(5,20), VPCSUP(5,20), PPDEMC 5

4 VPWLDI(5, 20), VPWLDX(5,20) PPDEMC 6
COMMON /DEMYC/ CONC1,20), DSAVD(1) DEMYC 2
COMMON /DEMSVC/ ALPHA., CPU(20), CPUC(20), DEMC(20), DEMSVC 2

' 1 DEMT(1,20), EPAVG(1,20), INCOM. PCCON(1., 20), DEMSVC 3
i 2 PCCONU(20), G(20)., RFRMY(1), Sl. STK(20), DEMSVC ﬂ
3 E(NCOM. TDEM(20), TDEML(20), WWP(20) DEMSVC 5

! REAL. INCOM DEMSVC 5
COMMON /VDEMC/ CHGSTK(20), DSTK(20). DVALDF, EFRMY, VDEMC 21

1 ELAGP (20, 20), ELASPR(20,20). VDEN 3

1 ELaST(Z0), ELASIR(20Q), FRMY(1), INAPA (20), VDEMC 4
1 FGIVAL, ITER, PCCONF (20}, TARREV(20). VDEMC 5,

2 PRFEXP(20), PRFIMP(20), PWLDD(20). PWLDEX (20) . VDEMC &

. 3 PWLDIM(20), RDEM(20), TRDPRF, TVALDF. VALDEF ( 20) VDEMC 7
c : RURDEM 14
DIMENSION EPAVGL(20) RURDEM 15
RURDEM 16

DO 40 JC=1, NCOMAG RURDEM 17
RDEM(JC) = O RURDEM 18y

. 40 CONT. UE RURDEM 19
, IFC(ITIME . GT 0) DCPUNF = (Ciie. SPU20Y) / CPU(20) RURDEM 20
C ) RURDE 21
. IECITIME EQ O) EFRMY = TABEL{. XY, WTABRI., TTABI, 1.0, T1 MED) RURDEM 22
) IF(ITIME .NE ©O) EFRMY = APCF = r/T. ® POPL(1) / TRPOP RURDEM 23
ic RURDEM 24
DO 100 IR=1.NREGN RURDEM 29

, IF(ITIME .EQ. 0) GO TO 82 RURDEM 26
'C RURDEM 27
C RURAL DEMAND COMPONEN] RURDEM 28
c v, TIME-VARYING PER CAPITA CONSUMPTION FOR RURDEM 29,
:C RURAL SECTOR (COMPUTED YEARLY) RURDEM 30
c RURDEM 31
IF (KRAP .EG. 0) FRMY(IR) = FPCI RURDEM 32
IF(KRAP . NE. 0) FRMY(IR) = FPCI # TRPOP # PRFRMY(IR) / POPR( IR) RURDE™ 33
IF(ITIME .EQ 1) RFRMY(IR) = FRMY(IR) /_1.09 RURDEM 34

FRMYA = FRMY(IR) * TABEL(VFPIX, KTABI. TTaGI, 1.0, T-DT) RURDEM 35
RFRMYL = RFRMY(IR) RURDEM 36

. RFRMYLIR) = RFRMY(IR) + (DT/YDEL) # (FRMYA - RFRMY (IR} ) RURDEM 37
, DO 75 J=1, NCOMAG RURDEM 38
. PAVGA = PAVG(IR, J) # TABEL(VFPIX. KTABIL, TTABI, 1.0, T-DT) RURDEM 39
: EPAVGL(J) = EPAVGCUIR, J) RURDEM 40
t EPAVG(IR, J) = EPAVG(IR,J) + (DT / DELP) * RURDEM 41
| 1 (PAVGCA — EPAVG(IR.,J)) RURDEM 42
. 79 CONTINUE RURDEM 43
DO 78 J=1,5 RURDEM 44

JG = 1GRAIN(J) RURDEM 45

JM = IMEAT(J) RURDEM 456

po 77 I=1,5 RURDEM 47

IF(I .EQ. G0 TO 77 RURDEM 48

16 = IGRAIN(I) RURDEM 49

| IM = IMEAT(I) RURDEM 50
! ELASPR(IG, JG) = -PSUBTG(J. 1) # PSUBCG(L,J 1) & ELASPR(JG, JG) RURDEM 51
: 1 % PCCONCIR, JG) /7 PCCON(IR, I1G) RURDEM 52
' 2 « (PCONVG(J) / PCONVG(I}) RURDEM 53
ELASPR(IM, JM) = -PSUBTM(J, 1)} # PSUBCM(1,J, 1) # ELASPR (UM, JM) RURDEM 54

# PCCONCIR, JM) / PCCONCIR, IM) RURDEY 55

77 CONTINUE RURTEM 56

78 CONTINUE RUF.DEM 57

c RURDEM 58
RATIOI = (RFRMY(IR) - RFRMYL) / RFRMYL -~ DCPUNF RURDEM 59

DO 79 J=1, NCOMAG RURGEM &0

79 ELASIR(J) = DEMT(IR. J) » (PCRI(J) - PCCONCIR, J)) RURDEM 61
IF(YEAR .LT. 1980.) 6O _TO 82 % URDEM 62

i PCT1 = AHAXX(PCRTI.PCRT(l‘*(YEAR—1980.)*(PCRT(l)-PCRTl)/QO.) RURDEM &3
i ELASIR(1) = DEMT(IR,1) % (PCT1 - PCCONC(IR, 1)) RURDEM 64
'\ 82 CONT INUE RURDEM 65
! DO 85 I=1,NCOMAG RURDEM b6
; IF(ITIME .EG. 0) GO TO 84 RURDEM &7
. X = 0. RURDEM &8
DO 80 J=1, NCOMAG RURDEM &9

X = X + ELASPR(I,J) # (EPAVG(IR,J) - EPAVGL(J)) / EPAVGL (J) RURDEM 70

1 — ELASPR(I,J) # DCPUNF RURDEM 71

| 80 CONTINUE RURDEM 72
| PCCON(IR, 1) = PCCONCIR, 1) # (1. + X + ELASIR(I) # RATIOI) RURDEM 73
| o4 CONT INUE RURDEM 74
CON(IR, 1) = PCCONCIR, I} * POPR(IR) RURDEM 75

: RDEM(I) = RDEM(I) + CONCIR,I). RURDEM 76
i @% CONTINUE RURDEM 77
< 100 CONTINUE RURDEM 78
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RURDEM"

00 130 =1, NCOMAG 79
PCCONF(I) = RDEM(I) / TRPOP RURDEM 80

120 CONTINUE RURDEM 81
RURDEM 82

RETURN RURDEM 83

END RURDEM 84/
SUBROUTINE TRADE TRADE "2,

¢ TRADE 3
g BTOCK CHANGES, WORLD PRICES, AND AGRICULTURAL TRADE ;gzgg g
( DECLARATIONS TRADE ol
C TRADE 7!
COMMON /CONTRC/ ANIMAL, BASEYR, DT, FARM, ITIME, KTRACK, KTA BI, CONTRC 2

1 IRUN, ITTY, ICHDAT, ISENFR, IPLT, I1TABPR, CONTRC 3;

1 LVSTPR, MODE, MODNAM(9), CONTRC 4

1 KPOP, KCHG, KRAP, WKDEM, WKNEC, LINK, JPER, CONTRC 5

1 LUINL, LUIN2, LUOUT, LUPLOT(3), LURLPY, CONTRC &

2 LUPGEN, LUPOP, CONTRC 7

' 2 KPPRT (15), KCPRT(1S5), KFPRT(15), KAPRT(15), CONTRC 8
2 KDPRT(15), KYPRT(15), KNPRT(15). CONTRC 9!

2 NCC, NCOM, NCOMAG, NCRGP, NLVST, NNC, NREGN, CONTRC 10

3 NRUN, NS, NAME(20), PLANT, CONTRC 11

4 T. TIMEI, TIMEF, TTABI, YEAR, CONTRC 12

5 TOTSOR, TOTPOP, URBAN CONTRC 13
INTEGER ANIMAL, FARM, PLANT, URBAN, TOTPOP, TOTSOR CONTRC 14
EQUIVALENCE (LUPLTI,LUPLDT(!)),(LUPLTE,LUPLDT(QJ), CONTRC 15/

, 1 (LUPLT3, LUPLOT(3)) CONTRC 16,
COMMON /DKXDC/ ARGPP(5).KPP,VDFC(lO,20),VDFCT(5,20).VPRICE(1 0:20), DKXDC 2.

1 ' VPP (S, 20), APCFD DKXDC 3
COMMON /DEMKC/ APCF, DEFCIT(20), PAVG(1,20), PFDIMX, TPAVG(2 0) DEMKC 2
COMMON /DEMNC/ CPFI, FCONP, FCONU, TTAREV, TEXNFC, FEXNFC, DEMNC 2

1 UCONP, UCONU, VALDF1, VALDF2, WPF1 DEMNC 3
COMMON /NECDYC/ AGINTX, CPUNF. FPCI, PRFRMY(1), UPCI, WOND, NECDYC 2

1 TAGDIP, TPTAX, TYG, TYNAG NECDYC 3i
COMMON /POPKC/ CALRPC(2), POP(2), POPL(2), POPR(1), PRORPC(2 ), POPKC 2

K 1 TPOP, TRPOP, TPOPPC(2) POPKC 3!
; <OMMON /PRDDC/ AYLD(12), EFFPLV(7), EFFYLD(12), FDFSH, FEED( 12), PRDDC 2!
! é ggxn, FLOSS(20), TAREA(12), TDSUP(20), TQUTRL , gsggg 2!
COMMON /CPDEMC/ APCN, DELP, IGRAIN(S), IMEAT(S), CPDEMC 2‘

. 2 M(23), PILOSS(20), PLOSTD, PSUBCG(5.5,2), P CMIN, CPDEMC 3!
! 3 PSUBCM(5,5.2), PSUBTG(S, D). PSUBTM(5, 2), PFU( 2, 20), CPDEMC 4
! 4 PCONVG(5), PWHTIC, YDEL. CALPU(20), PROTPU( 20), CPDEMC 5
. S W(20) CPDEMC 6
i REAL MM CPDEMC 7
COMMON /ICDEMC/ ELISAV(20). ELISVR(20), EPAVGD(20), ICDEMC 2

1 STRO(20), YCPU(10, 20), VCSTK (10, 20), VEFRMY( 10), ICDEMC 3

2 VEPIX(10), VPSUP(10, 20), VPWI(10, 20), ICDEMC 4

3 VPWX(10.20), FNR(20), VPICF(10), VEINCM(10), ICDEMC 5

4 VPCUI'D(10) ICDEMC &

! -OMMON /PPDEMC/ ARG(%), KFT(20), KNOR, KPAVG(20), PPDEMC 2
; 1 CCONT(20), PCPMAX(20). PCPMIN(20), PCRT(20), PPDEMC a
| 2 PCRT1, PCUT1, PWPMAX(20), PWPMIN(20), STKRT(2 0), PPDEMC 4
! 3 TARIFF (20), VCPUT(5,20), VPCSUP (5, 20), PPDEMC S
i 4 VPWLDI (5, 20), VPWLDX(5, 20) PPDEMC &
: ~OMMON /DEMSVC/ ALPHA, CPU(20), CPUD(20), DEMC(20), DEMSVC 2
1 DEMT(1,20), EPAVG(1,20), INCOM, PCCONC(1,20), DEMSVC 3

2 BCCONU(20), Q(20), RFRMY(1), Si, STK(20), DEMSVC 4

3 EINCOM. TDEM(20)., TDEML(20). WWP (20) DEMSVC S

| FEAL INCOM DEMSVC &'
, <OMMON /VDEMC/ CHGSTK(20), DSTK(20), DVALDF. EFRMY, VDEMC 2
; 1 . ELASP (20, 20), ELASPR(20, 20), VDEMC 3
1 ELASI(20), ELASIR(20), FRMY(1), INAPA (20), VDEMC 4

1 FGIVAL, ITER, PCCONF(20), TARREV(20), VDEMC 5

2 PRFEXP(20), PREFIMP(20%, PWLDD(50)- PWLNEX (20) , VDEMC &

3 PWLDIM(20), RDEM(20), TRDPRF, TVALDF, VALDEF( 20) VDEMC 7

c TRADE 20
ENTRY TRADEI TRADE 21

TRADE 22

COMI'UTE STOCK CHANGES TRADE 23

DO 30 J=1, NCOMAG TRADE 24
IFCITIME - EQ. 0) STK(J) = STKO(.) TRADE 25
(TIMEI.LT. TTABI+. 0001 . OF. ITIME.NE. 0) GO TO 15 TRADE 26

< INITIALIZE STOCK LEVES 7O TIMET IF TIMEI .GT. TTABI TRADE 27
‘X = TTAB1 TRADE 28

i 5 ONTINUE TRADE 29
i :HOSTK(J) = TABEL(VCSTK(1, ), KTABI, TTABI, 1.0, TX) TRADE 30
, X = Tx + DT TRADE 31
- 3TK(JS) = STKiJ) + DT * CHGSTK(u) TRADE 32
IFCTX LT TIMEI- 0001) GO TO & TRADE 33

15 CONTINUE TRADE 34
IFCITIME .EQ. 0) 60 TO 25 TRADE 35
TR = STH(J) + DT # CHGSTK (. ) TRADE 34
IFCITIME _Flo. 1) TDEML(J) = TDE™(J) i . TRADE 37!

20 TDEML(J)Y = TDEML () + (DT/3. )#¢ TDEM(J)~TDEML (J) ) TRADE 30;




r' HETR(JT = STKRT(u)#TDEML () /12
CHESTR(J) = (DSTK(J)-STK(J/2.
| 2 §PUTTLE, pasevRs 9999
( . R + Y
CHESTK(J) = TADEL(VCSTK(1,J), KTABL TTABI, 1.0.T)
1F (Kt AP . EQ. 0) (0O TO 30
IF(J .EQ 3) TDSUP(3) = TDSUR(3) # (1. =-PWHTIC)
IF(O EG §) TDSLP(9) = TDSUR(?) # (1. -PLOSTD)
IF(U EG 12) 1DSLP(12)= TDSUP(12)}+ TABEL (VPICF, KTABI, TTABI, 1 . 0. T)
| TDSUI (J) = TDSUP(J) - CHGSTK(J) - RDEM(J)
% 30 CONT: NUE
: IF(KI AP EQ. 0) 61 TU 46
) PO 4( J=1,NCUM
: IF(T . GT. BASEYR+ 9999) 60 TO 32
. PWLDIM(J) = TABEL(VPWI(1,J), KTABIL TTABI, 1.0, T) # WOND
| PWLDD{(J) = TABEL(VPWX(1.J), KTABIL, TTABI, 1.0, T
! 35 88N¥UN82
{
PWLD (M(J) = TABUL (VPWLDI (1, J), KNOR, ARG, YEAR) #* WOND
\ PWLDD(J) = TABUL (VPWLDX (1, J). KN IR, ARG, YEAR)
38 CONT NUE
PWLDI X{J) = PWLDD(J) % WOND
40  CONT iNUE
IF(T .LE BASEYR+ 9999) GO TQ 4>
DO 47 <=1, NCOMAG
IF(KITTI(J)Y . GT  3) 60 1O 495
IF(KIET(Q) . GE 2)DEFCIT(J) = TAJUL (VDFCT (1, J), KNOR: ARG, YEAR)
IF(KIFT(U) . EG 1)DEFCIT(J) = TPUP #
1 +ABUL (VPCSUP (1, J). KNOR ARG, YEAR) - TDSUP(J))
45 CONT [NUE ‘
46 CONT {NUE
RETURN
,c ENTR™ TRADEC
c BALANCE OF PAYMENTS CALCULATIONS
o TVALOF = 0 0 -
' vaLDi’l = 0.0
vaLDI’2 = 0.0
TRDPiIIF=0. O
c TTARIV = 0
c (JFFSET FEED GRAIN IMPORTS HITH SURPLUS BARLEY AND POTATO ES
IF(KitAP LE. O OR. ITIME.EQ C) FGIM = Q(4) - TDSUP (4)
IF(T .LE. BASEYR+ 9999) GO TO 60
DEFC T(2) = AMAX1(0., TDSUP(2)-Gi2))
QEFc;g;g> = AMAX1(O.. TDSUP(B)-G(B))
, IF(DICFCIT(2/ LE. 0. ) 60 TO_50
| FGIM = AMAX1(0., FGIM-DEFCIT(2))
A DEFC :T(2) = DEFCIT(2) - (X-FGIM)
‘ CHGS TK(2) = CHESTKI(2) + DEFCIT(2)
| TDSUP(2) = Q(2)
] X = "GIM
I S(. CONT :NUE
IF(D.FCIT(B) LE. 0.) GO 10 &0
FGIM = AMAX1(0., FGIM-DEFCIT(8))
DEFCIT(B) = DEFCIT(8) = {(X-FGIM)
: TDSUP (B) = Gi(B) + DEFCIT(8)
. &L CONTINUE
_ TDSUP(4) = Q(4) —~ FGIM
CIM = FGIM / (1_-PILDSS(4))
c FGIVAL = FGIM » PWLDIM(4)
DO 110 J= 1.NCOMAG
DEFCIT(J) = Q(J) — TDSUP(J)
1F(J .EG. 9) DEFCIT(9) = DEFCIT(9) / (1.-PLOSTD)
IF (DEFCIT(J)) 90,90,80
80 CONTINUE
IF (YEAR. LE. BASEYR+. 9999 . OR. J.GT.2) GO TO 83
X = AMAX1(0.,CHGSTK(J): + STK(J) /4.
CHESTK(J) = CHGSTK(J) —~ AMINI(DEFCIT(J), X)
' DEFCIT(J) = AMAX1(0., DEFCIT(J)-X)
85 CONT INUE
DEFC (T(J) = DEFCIT(J) / (1. -PILOSS(J))
IF(J .EQ. 3) DEFCIT(3) = DEFCIT(3)#(i. -PILOSS(3))
1 ) /(1. ~P1LOSS(3)-PWHTIC)
VALDEF () = DEFCIT(J)#PWLDIM(J) /(1. +TARIFF(J))
iC THESEZ COMMODITIES ARE IMPORTED
: TARREV(J) = VALDEF(J) # TARIFF-J)
! PREIMP(J) = DEFCIT(J) # (CPU(J —PWLDIM(J))
i PRFEXP(J) = 0.0
VALDF2 = VALDF2 + VALDEF(J)
G0 TO 100
Ic THESE COMMODITIES ARE EXPORTED
| 90 CONTINUE
1F (YEAR. LE. BASEYR+. 9999 . OR. J.NE. 1) GO TO 99
CHRSTK(1) = CHGSTK(1) — DEFCIT(1)
DEFCIT(1) =
93 CONTINUE
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VALDEF(J) = DEFCIT(y) = PWLDEX (J)
TARREV(J) = 0. 0

PRFIMP(J) = O

PRFEXP(J) = DEFCIT(J) % (PWLDEX (J)-CPU(J) )
PRFEXP(J) = -PRFEXP\ !,

TRDPRF=TRDPRF+PRF IMP ()
TTAREV = TTAREV + TARRE
CONT INUE

TVALDF = —~TVALDF
DVALI'F = TVALDF/WOND

RETUFN
END

Executive Routines

1FLROGRQN KASMB(INPUT=65.TAPED=INPUT.DUTPUT="57.TAPE6=DUTPUT,

2

DECL

SBLIRI NI RINY o st et e

DEBUG=0UTPUT:TAPE10=65.TAPEli.TAPE21=512,TAPE26'TAPEEB,
TAPE27=512:TAPE8=65.TAPE2=65.TAPE3=65)

KASM 3 -- M/ ICH 1977

KASM. IS A SYSTEM OF MODELS FOR ¢ GRICULTURAL SECTOR DECISION

FOR PARTIAL ANALYSIS QOR, WHEN ALL MODELS ARE RUN TOGETHER, F OR
COMPREHENSIVE SECTOR ANALYSIS. THE FIVE MODELS ARE ——

1. POPULATION AND MIGRATION (POPMIG)
2. TECHNOLOGY CHANGE (CHANGE)
3. RESOURCE ALLOCATION AND PRODUCTION (RAP)

4. DEMAND - PRICE - TRADE (DEMAND)
5. NATIONAL ECONOMY (NECON)

IN_ADDITION, KASM3 HAS A FARM INCOME ACCOUNTING COMPONENT (F SHAC)

SWITCHES KPOP, KCHG, KRAP, KDEM. AND KNEC ARE SET BY THE USE
Ti) DESIGNATE THE MODE OF OPERATION OF EACH MODEL --

K... EQ. 0 -~ THE MODEL 1S TO BE IGNORED, AND
OUTPUTS (F THE MODEL WHICH ARE INPUTS TO OT HER
MODELS A"E TO BE PROJECTED EXOGENOUSLY

K... .GT. 0 =-- THE MIDEL IE TO BE EXECUTED WITH ONE OR MORE
OTHIR MODELS, OR INDEPENDENTLY
KRAP . LT. 0 -~ RESQU (Y ALLOCATION IS TO BE PRCJECTED

EXOGENOQUSLY, BUT THE PRODUCTION ACCOUNTING
PART OF RAP IS5 TO BE EXECUTED

MOST OF KASM3 IS PROGRAMMLD TO BE RUN IN A REGIONAL MODE, 1. E
WHERE WOREA IS DI/IDED INTO ONE OR MORE REGIONS. NOT ALL QUT PUT

ROUTINES ARE SO GENERALIZED, HOWEVER. ALSO, REGIONALIZATION WOUL})

REQUIRE REGIONAL DATA INPUTS AND DIMENSION CHANGES

ARATIONS
COMMON /CONTRC/ ANIMAL, BASEYR., DT, FARM, ITIME, KTRACK, HTA Li,

IRUN, ITTY., ICHDAT, ISENPR. IPLT, ITABPR,
LVSTPR, MODE, MODNAM(9),

KPOP, KCHG, KRAP, KDEM, KNEC, LINK, JPER,
LUIN1, LUIN2, LuOUT, LUPLOT(3), LURLP1,
LUPGEN. LuUPOP,

KPPRT(15), KCPRT(15), KFPRT(15), KAPRT(15),
KDPRT(15), KYPRT(15), KNPRT(15),

NCC, NCOM, NCOMAG. NCROP, NLLVST, NNC, NREGN,

NRUN, NS, NAME(20), PLANT,
T. TIMEI, TIMEF, TTABI, YEAR,
TOTSOR, TOTPOP, URBAN

INTEGER ANIMAL, FARM, PLANT. URBAN, TOTPOP, TOTSOR

lEGUIVALENCE (LUPLTIILUPLDT(I))-(LUPLTE:LUPLDT(Q)).

LUPL T3, LUPLOT(3))

(
lC‘JNMDN /POPKC/ CALRPC(2), POP(2). POPL(2), POPR(1), PRORPC(2 ),

TPOP, TRPOP, TPOPPC(2)

lClHMDN /PLOTK/ NVARP, NVARC, NVARF, NVARA, NVARD. NVARY. NVA RN,

NVARK, NVAR, KMSW(7)
CIOMMON /DCHKXC/ JRELKX(100), OVALKX(100), CVALKX(100), ISFLK X
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{ DIMENS ION VECTOR(1)

oo Oa0

(2]

(21213

EQUIVALENCE (VECTOR(I).CALRPC(I))
CAL.L SECOND(T1)
JOB INITIALIZATION (JI)

BLOCKDATA CONTRD
CALL CONTRY

ITIME = -2

LINK = 0

CALL SECOND(TI)

IF(WPOP .GT. 0O) caLL POPSTR
CALL SEC?gD(T%)

MEP = .
KRAP . GT. 0) CALL FRAJI
SECOND(T3)
R = 713 - 12
NEC .~ GT. _0) CALL NECJI
SECOND(T2)
N=T2 - T3
LT. NE. O_. OR. L\ STPR. NE. 0) CALL PLTPKG
SECOND(T3)
= T3 - T2

-
T=D TNra > T
r~3IC~XC~
Vr-mrxmr
r o
[

23X X
m
(9}

JUrp P R T 2 Lot L Londas LS ol
m
>
wunoann

et D

MED
TIMEY

RUN LOOP
DO 4600 IRUN=1, NRUN
RUN INITIALIZATION (RI)

YEAR = TIMEI
ITIME = —1

0.
0.
0
o

LINK = 1 K
IF(ICHDAT . NE. O)CALL CHDATA(ANINAL,JRELKX-DVALKX:CVALKX:ISF LKX, 1) "

LINK = 2

CALL SECOND(T3)

IF(KPDOP .GT. 0) CALL POPSET
CALL SECOND(T2)

TIMEP = TIMEP + T2 - T3
IF (RCHG . 6T. 0) CALL CHGI
CALL SECOND(T3)

. TIMEC = TIMEC +

T3 - 12
IF(ARAP .GT. 0) CALL FRARI
CALL SECOND(T2)
TIMER = TIMER + T2 - T3
IF(KRAP _NE. 0) CALL PRDAC
CALL SECOND(T3)
TIMEA = TIMEA + T3 - T2
IF (WDEM . GT. 0) CALL DEMI
CALL SECOND(T2)
TIMED = TIMED + T2 - T3
F(KRAP .NE. 0) CALL FRMAC
ALL SECOND(T3)
MEY = TIMEY + 13 - T2
F(RANEC .GT. 0) CALL NECRI
A SECOND(T2)
= TIMEN +

~T
-me
o2

7
I
NTIME = 1.0001 + (TIMEF - TIMEI) 7 DT
T = TIMEI ~ DT

TIME LOOP

po 500 ITER=1,NRTIME
ITIME = ITER - 1§
T =T+ DT

YEAR = T
CALL CONTRT

IF(IPLT. NE. O . OR. LVSTPR. NE. 0) WRITE(LUPLT1) YEAR

NATIONAL ECONOMY INPUTS TO AGRICULTURE
IF (KNEC .GT. 0) 6D TO 10
WNEC . EQ. O —-NATIONAL ECONOMY EXOGENOUS

IF(KCHG. GT. O . OR. KRAP. NE. 0) CALL NECCRX
ég(%gEgbOT.O " OR. KRAP.NE. 0) CALL NECDYX

KNEC .6T. O ~— NATIONAL ECONOMY ENDOGENOUS

T2 - 713
LT. NE. 0. OR. LVETPR.NE. 0) CALL POSIT(LUPLOT(2),1,3)
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http:IF(KCHQ..GT
http:IF(IRLT.NE.O.OR

c T T T T e e iy
10 CONTINUE KASM3
CALL SECOND(T3) "KASM3
LINK = 0 KASM3
CALL NECON KASM3
CALL SECOND(T2) KASM3
TIMEN = TIMEN + T2 - T3 KASM3
C KASM3
g POPULATION AND MIGRATION MODEL nggng
20 CONTINUE KASM3
IF(KPOP . 6T. 0) GO TO 30 KASM3
C KASBMA
g KPOP . EG. O --POPULATION EXOGENOUS Kxggg
IFCKRAP. NE. O . OR. KDEM, 6T. 0 . OR. KNEC. GT. 0) CALL POPKX KASM3
IF(KRAP . GT. 0) CALL POPRX KASM3-
GO TO %0 KASM3
c KASM3
c KPOP . GT. O --POPULATION ENDOGENOUS KASM3
c KASM3
30 CONTINUE HASM3
! CALL SECOND(T3) KASM3
! CALL PGPMIG KASM3
‘ CALL SECOND(T2) KASM3
, TIMEP = TIMEP + T2 - T3 KASM3
ic KASM3
€ ECHNOLOGY CHANGE MODEL KASM3
c KASM3
I 50 conTINUE KASMZ
ic IF(ACHG. GT. 0 . AND. ITIME.GT.0) 6O TO 80 &?gzg
J (1)
c KCHG . EQ. O --TECHNOLOGY CHANGE EXOGENDUS HASM3
i HASM3
IF(KRAP . NE. 0) CALL CHGRX KASM3
IF(KRAP . BT. 0) CALL CHGFX KASM3
IF(ITIME EQ. O . AND. (IPLT.NE.O .OR, LVSTPR. NE. 0) . AND. KCHG. GT.0) KASMI
60 TO 80 KASM3
60 TO 100 KASM3
c KASM3
_8 KCHG . 6T. O --TECHNOLOGY CHANGE ENDOGENOUS ﬁzgng
i
. BO CONTINUE KASM3
: CALL SECOND(T3) KASM3
CALLL CHANGE KASM3
CALL SECOND(T2) KASM3
‘o TIMEC = TIMEC + T2 ~ T3 &zgng
:8 FARM RESOURCE ALLOCATION AND PRODUCTION MODEL azgng
100 CONTINUE KASM3
c IF(KRAP.GT. 0 . AND. ITIME.GT.0) G0 TO 120 nzgng
g KRAP .LE. O --FARM RESOURCE ALLOCATION AND PRODUCTION EXOGE NOUS &ggng
CALL FRACAX : KASM3
i IF (KRAP . EQ. 0) GO TO 150 KASM3
' CALL FRAAYX _ , , KASM3
\ IFCITIME EQ. O . AND. (IPLT.NE.O .OR. LVSTPR. NE. 0) . AND. KRAP. GT.0) KASM3
i 1 60 TO 120 KASM3
GO TO 140 KASM3
.C KASM3. -
.g KRAP . GT. 0 --FARM RESOURCE ALLOCATION AND PRODUCTION ENDOG ENOUS &zgng
i
" 120 CONTINUE KASM3
| CALL SECOND(TZ) KASM3
! CALL FRESAL (NONOPT) KASM3
i CALL SECOND(T2) KASM3
| TIMER = TIMER + T2 - T3 KASM3
i€ KASM3
iC KRAP . NE. 0 --PRODUCTION ACCOUNTING KASM3
c KASM3
140 CONTINUE KASM3
! IF(ITIME . EQ. 0) CALL DEMKX KASM3
' CALL SECOND(T3) KASM3
_ CALL PRDAC KASM3
i CnLL SECOND(T2) KASM3
I TIMEA = TIMEA + T2 - 13 KASM3
‘g DEMAND ~ PRICE &2853
AND ~ CE - ''RADE MODEL 3
'c KASM3
150 CONTINUE KASM3
c IF(KDEM . 6T. 0) GO TO 180 n:gng
;g KDEM .EQ. 0 --PRODUCER PRICES EXOGENDUS &zgng
]
! éS‘#S”SbS*‘° . OR. KRAP.NE.0) CALL DEMKX ﬁzg:g
¢ | ENDOGENDUS KASHS
KDEM .OT. O --DEMAND - PRICE - TRADE NDOG -
Ic _ : A KASM3
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CONTINUE

CALL SECOND( T3)

CALL DEMAND

CALL SECOND(T2)

FIMED = TIMED + T2 - 13

FARM INCOME ACi.DUNTING

200

CONT INUE

1F (KRAP . EG. O)
CALL SECONDC(i3)
CALL FRMAC
CALL SECOND(TZ2) )
TIMEY = TIMEY + T2 - 13

NATIONAL ECONOMY MODEL

250

CONT INVE
IF(KNEC .EG. 0) 6O TO 300

KNEC .6T. O ~—NATIONAL ECONOMY ENDOGENOUS

CALL SECOND(T3I?
LINK = 1

CALL NECON

CALL SECOND(T2)

TIMEN = TIMEN + T2 - T3

RECORD SYSTEM PLOT VALUES AND MERGE PLOT RECORDS

300

CONTINUE
IFCIPLT. EQ. O . AND. LVSTPR. EQ. 0) 60 TO 350

WRITE(LUPLT1) (VECTOR(I), I=1, NVARK)
CALL SECOND(T3)

LINK = O

CALL PLTPKG

CALL SECOND(TZ)

TIMPL = TIMPL + T2 - T3

END RUN IF LP SOLUTION NON-OP T IMAL

350

500
END

510
515

520

CALL PLOT PACK

600
END

-

700

S 0DV VBN

CONTINUE

IF (WRAP. GT. O . AND. ITIME. GT. O . AND. NONOPT. NE. 0) 60 TO 3510

CONT INUE
TIME LOOP
G0 TO 520

CONT INVUE
WRITE(LUQUT, 515) IRUN

s T
FORMAT(/??EF*&& NONOPTIMAL LP SOLUTION —=- RUN , 12, 1 1HTERMINA TED .

OLLOWING TIME :F95.0,4H ### )
ITIME = ITIME - 1
CONTINUE

IF(IPLT. EQ. O_. AND. LVSTPR. EQ. 0) GO TO &00
CALL SECOND(TJ)

LINK =
CALL PLTPKG

CALL SECOND{(T2)

TIMPL = TIMPL + T2 - T3

CONT INVE
RUN LOOP

CALL SECOND(T2)

TIMEK = T2 ~ T1

NTIME1 = NTIME - 1

PRINT 700, TIMER,
TIMEY. TIMEN, NRUN, NTIME, NTIMEL

FORHAT(IHI.¥£8:57HEXECUTIOQBTI7ES IN CP SECS /
s\ ’ .

HAASM 2
720, BHPLOT F8. 2/
120, BHPOPMIG ., FB. 2/
720, BHCHANGE , F8. 2/
T20, SHFRESAL ,F8.2/
720, BHPRDAC ,F8. 2/
720, BHDEMAND , F8. 2/
120, BHFRMAC F8. 2/ L
720, BHNECON ,F8. 2/ ,
T10, 4HFOR , 12, 9H_RUNS OF .13, 224 TIME CYCLES PER .
T10, 1H(, 13, 36H TIME CYCLES FOR CHANGE AND FRESAL..
STOP

END

AGE FOR PLOTTING AND/OR LIVESTOCK TIME SERIE

TIMPL, TIMEP, TIMEC, TIMER, TIMEA,

RUN.

)

S TA BLES

)

/

"

3
311

[ATA]
pget
oNT VSR

WWLLWWLW
T ot bt Bt 8 B

n
o<



159

SUBROUTINE CHDATA (VECTOR, JREL, OVAL, CVAL, T8FCTKMOET gngAiA g
ATA

g MAKES USER-BPECIFIED LATA CHANGES FOR SENSITIVITY AND POLICY RUN S 8332;2 4

5

C DECLARATIONS CHDATA 6

C CHDATA 7

COMMON /CONTRC/ ANIMAL, BASEYR, DT, FARM, ITIME, KTRACK, KTA BI, CONTRC 2

1 IHUN, ITTY, ICHDAT, ISENPR, IPLT, ITABPR, CONTRC 3

1 LV'STPR, MODE, MODNAM(9), , CONTRC 4

1 KFOP, KCHG, KRAP, KDEM, KNEC, LINK, JPER, CONTRC 5

1 LUIN1, LUIN2, LUDUT, LUPLOT(3), LURLP1, CONTRC 6

2 LUPGEN, LUPOP, CONTRC 7

2 KPPRT(15), KCPRT(15), KFPRT(15), KAPRT(15), CONTRC a8

2 KDPRT(15), WYPRT(15), KNPRT(15), CONTRC 9

2 NCC. NCOM, NCOMAG, NCROP, NLVST, NNC, NREGN, CONTRC 10

3 NRUN, NS, NAME(20). PLANT, CONTRC 11

4 I, TIMEI., TIMEF, TTABI, YEAR, GONTRC 12

5 TOTSOR, TOTPOP., URBAN CONTRC 13

INTEGER _ANIMAL, FARM, PLANT, URBAN, TOTPOP, TOTSOR CONTRC 14

EQUIVALENCE (LUPLT1, LUPLOT (1)), (LUPLT2, LUPLOT(2)), CONTRC 15

1 (LUPL T3, LUPLOT(3)) CONTRC 16

c CHDATA 9

DIMENSION VECTOR(1), JREL(1), OVAL(1), CVAL(1; CHDATA 10

: DIMENSION IPESC(3:, TTL(8) CHDATA 11,

L . CHDATA 12|

‘C EXECUTION CHDATA 13!

'c CHDATA 14

C o CHDA1A 15

€ REST TO OLD VALUE A" STARI OF RUN CHDATA 16

: IF(LINK .EQ. 3) GO TQ 200 CHDATA 17

IFCIRUN. EQ. 1 . OR. ISFL.EQ.0) GO TO &0 CHDATA 18

DO SO I=1, IGFL CHDATA 19

VECTOR(JREL(IY) = QVAL.I) CHDATA 20

| 50 CONTINUE CHDATA 21

&0 CONTINUE C'HDATA 22

C CHDATA 23

IF(LINK .FQ. 2) GO TO 200 CHDATA 24

i CHDATA 25

C TABLE HEADING CHDATA 24

‘ IF(MODE . GT. 1) PRINT 105 ) CHDATA 27

© 105 FORMAT(/3BH ENTER DATA CHANGE TITLE IN FORMAT BAS / 2H %) CHDATA 28

READ(LUINL, 110) TTL CHDATA 29!

! 110 FORMAT(8AF) CHDATA 30

WRITE(LUOUT, 120) TTL, 1RUN CHDATA 31

. 120 FORMAT(1H1, T10, 8A9 //T20, 31HINTER-RUN DATA CHANGES FOR RUN , 12/ CHDATA 32

o 1 T3, 11HDESCRIPTION, T43, 9HOLD VALUE, 6X, FHNEW VALUE } gngz;z gg

C . MAKE CHANGES AS SPECIFIED ON INPUT AT START OF RUN CHDATA 35,

200 CONTINUE CHDATA 36,

. WRITE (LUOUT. 210) MODNAM(KMOD) CHDATA 37|

| 210 FORMAT///TS, A6, 6H MODEL) CHDATA as

! 1SFL = o CHDATA 39

| 220 15FL = ISFL + 1 CHDATA 40

IF(MODE . GT_ 1) PRINT 225, MODNAM(KMOD) CHDATA 41

| READ(LUIN1, 230) JREL(ISFL), CVAL(IGFL), IDESC CHDATA 2

| 229 FORMAT(/24H ENTER DATA CHANGES FOR , Ab/s 2H #) CHDATA 43

. 230 FORMAT(IS,E15 5, 3A10) CHDATA 44

IF(JRELCISFL) . £Q. 0) GO TO 260 CHDATA 45

: OVAL (ISFL) = VECTOR(JREL (ISFL)) CHDATA 44!

| VECTOR(JREL(ISFL)) = CVAL(ISFL) CHDATA 47

WRITE (LUDUT, 250) 1DESC, OVAL(ISFL), CVAL(ISFL) CHDATA 48

. 250 FORMAT(TS, 3A10, 2X 2G15. 4) CHDATA 49

f GU TO 220 CHDATA 50!

! 260 ISFL = ISFL - 1 CHDATA 51

GO TO 400 CHDATA 52

c CHDATA 53

C SET TO NEW VALUE EACH TIME PERIOD CHDATA 54

| 300 CONTINUE . CHDATA 55

i IF(ISFL .EG. 0) GO TO 400 CHDATA 54

| DO 350 I=§, ISFL CHDATA 7

VECTOR(JREL(I)) = CVAL(I) CHDATA 58

330 CONTINUE CHDATA 59

¢ CHDATA 60

C CHDATA 61

I” 400 coNTINUE CHDATA 62

RETURN CHDATA 63

END CHDATA &4

| ]
!

i SUBROUTINE CONTR CONTRT 2

i : CONTRY .3

C SPECIFICATION OF VALUES FOR JOB. RUN, TIME AND PRINT/PLOT CONTRO' L CONTRT 4q

C PARAMETERS CONTRT S

C CONTRT &

% DECLARATIONS : . ggﬁ;g;- , g

COMMON_/CONTRC/ ANIMAL. BASEYR: DT. FARM, ITIME, KTRACK, KTA BI, ‘CONTRC - 2]




160

1 IRUN, ITTY. ICHDAT, ISENPR, IPLT, ITABPR. CONTRC
' LVSTPR, MODE, MODNAM(2), . - CONTRC
1 KPOP, WCHG, KRAP, KDEM. HKNEC, LINK, JPER. CONTRC
1 LUINT, LUINZ, LUOQUT, LUPLOTI(3), LURLPL, CONTRC
P LUPSENM, LUPOP, . CONTRC
e KPPRT(15), KCPRT(15), KFPRT(15), WKAPRT(15), CONTRC
2 KDPRY(15)., KYPRT(15), KNPRT(195), CONTRC
2 NCC, NCOM. NCOMAG. NCROP., NLVST, NNC, NREGN: CONTRC
3 NRUN, NS, NAME (20), PLANT, CONTRC
4 T, TIMEL, TIMZF. TTABL, YEAR, CONTRQ
L TOTSOR, TUTPOP. URBAN CONTRC
INTEGER ANIMAL, FARM. PLANT, URBAN, TOTPOP, TOTSOR CONTRC
EGUIVALENCE (LUPLT&.LUPLDT(I)):(LUPLTE:LUPLOT(Q)). CONTRC

1 (LUPLT3. LUPLOT(3)) CONTRC
COMMON /LPCNTR/ NFIX(BO)»TDL(S),ERR(4):IDUT(4).T08J.TIHL” LPQNTR
EQU{VALENCE LPCNTR

1 (NEIXC 1Y.ML) : LPCNTR
2 L (NFIXC 20, NL) LPCNTR
M ,(NFIXS 30 M) LPCNTR
“ s AINFIXC 40, ) LPCNTR
2 , (NFIX( 5). INBASE) LLPCNTR
5 , (NFIX(15). MLE) LPCNTR
& , {NFIX(16), NCOET) LPCNTR
a8 L, ANFIX(18), HDRTXT) LPCNTR
4 , (NFIX(24), MSUB) LPCNTR
R , INFIX(25), NSUB) LPCNTR
<) L INFIX(26), NRGRLP) LPCNTR
7 , (NFIX(27),MADD? LPCNTR
8 , {(NFIX(28).NADD) LPCNTR
LLPCNTR

CONTRT

DIMENSION IPYR(S5). IPPRT(15), ICPRT(15), IFPRT(15), IAPRT(19 ), CONTRT

1 IDPRT(15), IYPRT(13), INPRT(15) CONTRT
DIMENSION ICMMT(8), MLAB(3) _ CONTRT
DATA MLAB /SHBATCH:5HTTY~N:§HTTY—N/ CONTRT
CONTRT

JOB CONTROL ENTRY CONTRT
- CONTRT

ENTRY CONTRJ ' CONTRT
CONTRT

caLL DATEC(IDAT) CONTRT
cAlL TIME(ITIM) CONTRT
CONTRT

READ(LUIN1, 90 MODE CONTRT
ITTY = O ‘ CUNTRT
IF(MODE .G6T. 2) ITTY = 1 CONTRY

‘ CONTRT

IF(MODE .GT. 1) PRINT 200 CONTRT
READ(LUIN1, 100} NRUN. WTRACK, ICHDAT, ISENPR. IPLT, ITABPR CONTRT

, LVSTPR CONTRT

IF(MODE .GT. 1) PRINT 201 CONTRT
READ(LUINI, 100) KPOP, KCHG, KRAP, WKDEM., WKNEC- CONTRT
1E(MODE .GT. 1) PRINT 202 CONTRT
READ(LUIN1,120) ITI, 1TF CONTRT
TIMEI = FLOAT(ITI) CONTRT
TIMEF = FLOAT(ITF) CONTRT
IF(ISENPR .NE. 0) ICHDAT = 1 . . CONTRT
1F(ISENPR .NE. O) ITABPR = 0 CONTRT
IF(ITABPR .EQ. O) GO TO 20 CONTRT
IF(KPOP .EQ. O) GO 70O 2 CONTRT
IF(MODE . GT. 1) PRINT 205, MODNAM(2) CONTRT
READ(LUIN1, 100) IPPRT . CONTRY
2 IF(KCHG .EG. O0) GO TO 4 CUNTRT
1IF(MODE .GT. 1) PRINT 205, MODNAM(3) CONTRT
READ(LUIN1, 100) ICPRT CONTRT
4 IF(KRAP .LE. 0) GO TO 6 CONTRT
NEIX(26) = NREGN CONTRT
IF (MODE .GT. 1) PRINT 205, MODNAM(5) CONTRT
READ(LUIN1, 100) IFPRT CONTRT
& 1IF (KR . . G0 70 8 CONTRT
IF(MODE .GT. 1) PRINT 205. MODNAM( &) CONTRT
READ(LJIN1, 100) IAPRT CONTRT
IF (MOD 1) PRINT 205, MODNAM(8) CONTRT
READ(LU!N!-IOO) IYPRT CONTRT
8 IF(KDEM .EGQ. 0) GO TO 10 CONTRT
IF(MODE .GT. 1) PRINT 205, MODNAM(7) ) CONTRT
READ(LUIN1, 100) IDPRT : CONTRT
IF (KNEC . E 0) GO TO 12 CONTRT
1IE(MODE . GT. 1) PRINT 205, MODNAM(9) CONTRT
READ(LUIN1, 100) INPRT ) CONTRT
IF(.DE .GT. 1) PRINT 206 CONTRT
REAL: .UIN1. 120) IPDT., IPYFH o CONTRT
CONTRT

0 CONTINUE CONTRT
IF(MODE .GY. 1) PRINT 208 CONTRT
IF(MODE .GT. 1! READ(LUIN1, 130) ICMMT E 885¥§¥
IF(MODE .6T. 1) 60O TO 20 ) CONTRT
WRITE(LUOUT, 140) MODNAH(I):IDAT:ITIH.MLAB(MODE):ITX-XTF CONTRY
IF(KPOP .GT. O) WRITE (LUDUT, 1509 MODNAM(2) CONTRTY
1E (ACHG | GT. 0; WRITE(LUOUT, 150) MODNAMS3) CONTRT
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LUOUT, 150

m
Lttt
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C
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a
[ele]

DODN

‘ T
ICMMT(1) . EQ. 3HEND) 60 T0O 40
¥S(LUDUT.IBO) ICMMT

4]

NT 140, MODNAM(1), IDAT, ITIM, MLAB (
-GT. 0) PRINT 150, MODNAM(2)

RINT 130, MODNAM(3)
T 150, MODNAM(4),

T 150, MODNAM(&),
T 150, MODNAM(9)
T 150, MODNAM(7)

oL

30

T ot et et bt et g
TINATNNT
LDTTD

PRINT 180, I1CMMT
40 CONTINUE

¢

c
E RETURN
g PRINT CONTROL ENTRY
ENTRY CONTRTY
IF(ITABPR .EG. 0) GO0 TO &40
. IT=T 4+, 0001
; IF(KPOP . GT 0) caLL PRTSNT(IPPRT;KPPRT:IPDT;IPVR.I T
, IF(KCHG . GT. O) CALL PRTSNT(ICPRT:KCPRT:IPDT.IPYR)I T
! IF(KRAP | GT. 0) CALL PRTSHT(IFPRT.KFPRT.IPDT'IPYR-! T
IF(KRAP . NE. 0) CAlLL PRTSNT(IAPRT.KAPRY.IPDT,IPYR.I T
IF(KDEM . 6T. 0) CALL PRTSHT(IDPRT,KDPRT;IPDT,IPYR:I T
IF(KRAP . NE. 0) CALL PRTSNT(IYPRT.KYPRT;IPDT,IPYR;I T
- IE(KNEC . 6T. 0) CALL PRTSNT(INPRT.KNPRT:IPDT.IPYR.I T
IF(KRAP _LE' 0) @O T0 70
NEIX(11) = KFPRT(12)
. NFIX(12) = KFPRT(13)
‘ GO TO 70
60 CONTINUE
IF(KRAP . LE. 0) gO Q70
NFIX(11) =
NFIX(12) =
~ 70 CONTINUE
c
70 FORMAT(11)
100 FORMAT(2012)
120 FORMAT(615)
' 130 FORMAT(7A10, A2)
' 140 FORNAT(IHI//IZIH ¢ 320 1H=)/
! 1 33H KOREAN AGRICULTURAL SECTOR MODEL /
i 2 1H , 32(1H=)//
: 3 1OH VERSION , A&7/
| 4 ?H DATE RUN, A10//
5 PH TIME RUN. A107/
! 6 7H MODE ,AS//
7 4 INITIAL YEAR, 16//
8 c1H FINAL YEAR, 147/
9 214 COMPONENT MODELS RUN )
150 FORMAT( 10X, AS)
170 FORMAT(/1&6H 0B DESCRIPTION//)
. 180 FORMAT (1M » 7A10, A2)
| 200 FORMAT(/49H ENTER NRUN, KTRACK., ICHDAT, ISENPR, 1PLT, ITABPR
1 22H, LVSTPR IN FORMAT 712 / 2H »°) . :
! 201 FORMAT (/35H ENTER KPOP, KCHG, KRAP, KDEM, KNEC ,
: 1 J4H IN FCRMAT SI2 / 2H = )
202 FORMAT (/4244 ENTER INITIAL TIME ITI AND FINAL: TIME ITF ,
1 144 IN FORMAT 215 / 2K % )
205 FORMAT(/38M ENTER TABLE PRINT SWITCHES FOR MODEL , A6,
1 I15H IN FORMAT 1512 / aH % )
. 2085 FORMAT(/45H ENTER TABLE PRINT INTERVAL IPDT (YEARS) AND,
1 46H DESIGNATE FIVE YEARS FOR TABLE PRINTING IPYR ,
! 2 144 IN FORMAT &I5 / 2H # )
c 208 FORMAT (/48H ENTER JOB DESCRIFPTION COMMENT IN FORMAT 7A10, A2

RETURN
END

) BLOCKDATA. CONTRD
! DATA FOR CONTR
! DECLARATIONS

) (
LUOUT.%SO; napnanf
) (

1CUNNON /CONTRC/ ?g&ﬂAL. BASEYR, DT, FARM, ITIME

ODNAM(

’
»

I

HDDE).ITI.IfF

MODNAM(8)
MODNAM(8)

N. ITTY. ICHDAT. ISENPR, IPLT. ITABPR.

8) . .
ODNAM(B). -

MMM
(L3S 2810 14 14 T4 I
N Nt Nt N o} N

Pt Sk ot Bt et et s

KTRACK, KTA BI,

CONTRT
CONTRT

CONTRD

- CONTRD

CONTRC

y

S -0 o8 b P s o

70 bt ot ot gt

(31}

e QO OO0
2W-OSDNE

Munbhan
~ONTNC S

QWA
“‘QE:2£QEEE£HH”

Auuugwmm

4t et P ot oo
NOUSWAN~CIDN

a&&h&bhh

HWNNCOBWN
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F2lele Bl 2]

o oa’o

(]

T

o0 tacao’

, MODE,
, WCHG, KRAP,
LUINZ,
uPoP

L
5),
S),
am,

X!
]
°

NCOMAG
NAME (20) ;s
TIMEF.

URBAN:

EFSALIT TSI
z
[9]
O

INTEGER ANIMAL, FARM,

MODNAM(P)
KDEM.
LUQUT,

KCPRT(15), KFPRT(15), KAPRT (15),
KYPRT (15},

TTABI.
URBAN

"WNEC, LINK, JPER,

LUmLOT(3), LURLPYL,

KNPRT(15).
NCROP, 'NLVST,
PLANT,
YEAR,
TOTSOR

NNC, NREGN:.

TOTROP,

. EQUIYVALENCE ELSPLTl.LUPLDT(l)).(LUPLTE.LUPLOT(2)).
' LUPL.

1 PLT3, LUPLDT(3))
. "COMMON /LPCNTR/ NFIX(3
iEOUXVALENCE

BASE)

Db o e

O TUIDWNI»

IZI~ZIZ3
Grz~~CT

P e

P Y e takar bl
NOUR
2Z
on
Q
xn
-~
©

>
ZZZZZZZZZ2Z22
Shukiiouiuiiuk!
Pt (e et O P (el Dt P e Bt g et Bt
2C I I I I I P D I X
RISISINLY

P A et R Dbt

8), NADL)
COMMON /JPMCNTR/ DTP, IALT. KMIG.
DATA
DATA
DATA
'lDATA

T0TPOP 7 1, 2, 3
TOTSOR /7 1, 2

URBAN,
ANIMAL.,

FARM,
PLANT,

BASEYR:
1975.,

NAME /

1 6HRICE
2 SbHFRUITS:
‘2 &HTOBACO,
9

DATA DT, WTABI, TTABI 7/
i . 0, 10

. 1970 /7

‘DATA
6HBARLEY,
&HPULSES,
6HFORAGE,
OHMILK

&HBEEF
GHFISH

&HEGGS

MODNAIt /
"GHKASM3
2 ‘6HPRDAC

JPER /5/
LUINE, LUINZ, LUBUT, LURLPY é

LUPLOT, LUPGEN / 26, 27, 8
LUPOP, DTP, KMIG / 11,

6HCHANGE,
6HFRMAC

LHPOPMLG,
&HDEMA ND.

1
2 "2'61’ l:ﬁHN(TION:O:O:O:O:l»

1DATA TOL /

1.E-7, -1.E-4, 1. E-4,

*END

NTIME,

NREGN, NCOM, NCOMAG. NCROP, NLVST.
1, 20. 19, 12, S

TA NFIX /
("DO: blo 60: b1, 1, 400: 120: 1005 1, 0. 0, 0,
57,61, %, 3:0:0;0 /

O).TOL(5),ERR(4):IDUT(4).TOBJ»TIHLP

YEARO

/
3/
NNC,

1,

NS,
14,

HHWHEAT
&HVEGTAB,
6HCOCGON.
6HPORK GHCHIC KN,

6HRESAGR, &HNONA GR /

&HRAP , LHFRESAL.,

HHNECON /

57 10, & 21 /

1.0, 2 7/

1,0

1. E-10: 1. E&/ .

SUBROUTINE PRTSNT(IPRT.KPRT:IPDT-IPYR;IT.ITIuITFiK)

SET PRINT SWITCHES EACH TIME PERIOD
DECLARATIONS _

DIMENSION IPRT(K),
EXECUTION

KPRT(K), IPYR(D3)

+ 1
‘j>40. 50, &0, 70, 80) J
.LEu§976 .OR, 1IT.EQ. 1TF) WPRT(

T
(17.QY.:1976 . AND. MOD(IT-1976:9).

;‘

1) = 1
£Q. 0) KPRT(]) = 1

CONTRC

PRTSWT

e Yt G P e ‘
RNOUHWIN—-CIWVNTUD

Bt s ot s et (ot B Bt b ek ot et B B
CURLN=CIDNCUDY

DEGNT PSRN

NPT
W-0-0

DNCURWN=OIDNCUNIWN

O Y L I achend
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50.

60

70
80

85

90
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9
INUE
DDééT-ITI.l) -EQ. 0) KPRT(1) = {

ITI .OR. IT.EQ. ITF) KPRT(1) = 1
IT-ITI, IPDT) . EG. 0) KPRT(1) =

-ITI .OR. IT.EQ. ITF) KPRT(I) = i
1,95
NE.lIPYR(IY)) GO TO 85

=

RETURN
END

Utility Routines

SUBRKOUTINE MATINV(A,INIV,M,N)
DIMENSION A(M,M),INIV(N)

THIS ROUTINE INVEKTS A MATRIX USING THE ROW
REDUCTION METHOD AND RETURNS THE RESULT IN THE
ARRAY PASSED TG IT. THE ORIGINAL MATRIX NEED
NO LONGER BE DIMENSIONED M X 2M.

DATA EPSIL/.1E=-15/
RECORD SEQUENCE GF ROWS IN THE ORIGINAL MATRIX
DO} Iz, N

BEGIN MAIN LOGP
DO 50 1IP=z1,N
IM = 1P
IST = 1P « 1
IF(IST.GT.N) GO TO 10
FIND LARGES1 ELEMENT OF KEY COLUMN
DO & I=IST,N
IF(ABS(A(I,1)) - ABS(A(IM,1)))8,6,7
IM = 1
CONTINUE
CHECK FOR SINGULARITY
IF(ABS(A(IM,1))-EPSIL)BO,II,11
IF OFF-DIAGONAL, MOVE ROW TO DIAGONAL
IF(IM.EQ.IP)GO TO 20
IT = INIV(IP)
INIV(1P) INIV(IM)
INIV(IM) IT
DO 15 J=1,N
AL = A(IP,J)
A(IP,J) = A(IM,J)
A(IM,J) = AL
CONTINUE
DIVIDE.ROH BY DIAGONAL ELEMENT
AL = A(IP,1V)
DO 25 Ja1,N1
A(IP,J) = ACIP,Jd+1) /7 AL
ACIF,N) = 1, /7 AL
ZERO OUT OTHER HKOWS IN THE COLUMN
DO 40 Iat,N
IF(I.EQ.IP)GO 10 40
AL = A(I,1)

PRTSWT

MATINV
MATINY
MATINY
MATINV
MATINV
MATINV
MATINV
MATINV
MATINV
MATINY
MATINV
MATINY
MATINV
MITINV
MATINV

MATINV -

MATINV
MATINV
MATINV
MATINV

‘MATINV

MATINYV

‘MATINV
- MATINV

MATINV
MATINV
MATINV
MATINV
MATINV
MATINV
MATINV
MATINV
MATINV

" MATINV

MATINV
MATINV

MATINV

MATINV

. MATINV
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= ~ DG 35 J=1,N1 MATINY 1Y)
l 35 ACI,J) = A(I,J+1) - AL ® ACIP,J) MATINV 47
A(I,N) = =AL * A(IP,N) MATINV 48

40 ° ' CONTINUE MATINV 49
50 CONTINUE MATINV 50
c REORDER COLUMNS TO ORIGIWAL SEQUENCE MATINV 51
i DO 75 1=1,N MATINV 52
11 = 1 + 1 MATINV .53

* IF(INIV(I).EQ.I)GO TC 75 MATINV 5

DO 70 K=II,N MATINV . 55
IF(INIV(K) .NE.1)GO TO 70 “MATINV 56
INIV(K) = INIV(I: MATINV 517

po 65 J=1,N MATINV 58

AL = A(J,1) MATINV 59

: A(J,1) = A(J,K) MATINV 60
65 A(J,K) = AL MATINV 61
G0 TO0 75 MATINV 62

70 CONTINUE MATINV 63!
75 CONTINUE MATINV 6u
RETURN MATINV 65

80 PRINT 1001,EPSIL MATINV 66
S10P MATINV 67,

1001 - FORMAT(1HO,5X,4SHMATRIX IS SINGULAR GR HAS PIVOT SMALLER THAN , MATINV 66
1 E12.4) MATINV 69

END MATLAV 70

|

FUNCTION MOD(1,MODE) MOD 2!
Lz1/MODE MOD 3
M=L8MODE 40D 4
MOD=1=M MOD 5
RETURN - MOD 6

END MOD 7

t

FUNCTION TABEL(VAL, K, SMALL, DIFF, XARG) TABEL 2
DELLARATIONS TABEL 3
DIMENSION VAL({(K) TABEL 4

c TABEL 5
C EXECUTION TABEL 6
c TABEL 7
DUM = XARG - SMALL TABEL 8
1F(DUM.LT.0.) DUM = O, TABCL 9
IF(DUM.GT.FLOAT(K-1)*DIFF) DUM = FLOAT(K~1)®DIFF TABEL 10

I = 1. + DUM/DIFF TABEL T
IF(1.EQ.K) I = K-1 TABEL 12

TABEL =z VAL(I) + ((VAL(I¢1)-VAL(I))/DIFF)'(DUH-FLOAT(I-l)‘DIFF) TABEL 13

c v : v TABEL 14
RETURN ' TABEL 15

END TABEL 16
FUNCTION TABUL (VAL ,K,ARG,XARG) TABUL 2
DIMENSION VAL(X),ARG(K) TABUL 3

- DUM = XARG ' TABUL "

. IF(DUM .GT. ARG(K)) DUM = ARG(K) TABUL 5
IF(DUM .LT. ARG(1)) DUM = ARG(1) TABUL 6

Do 10 Is2,K : TABUL 7

-~ IF (DUM .GT. ARG(1))GO 10 10 ' _TABUL [

\ . TABUL . = VAL(I-1) + ((VAL{I) - VAL(I=1))/(ARG(I) = ARG(I-1)))* TABUL 9
fo ~ . (DUM - ARG(I-1)) v “TABUL 10
.. RETURN. .. "TABUL 11

10 . COMTINUE " TABUL 12
. RETURN.. . “TABUL 13
14

.. END

- TABUL:




- APPENDIX ¢
DEMAND STANDARD RUN OUTPUT

This appendix contains a listing of the output generated by the
standard run of DEMAND. The standard run simulates the years 1970-1985,
with outqu}nﬁnted only for 1970 and 1985 for illustrative purposes.

In addition to these annual output tanles, the user has the option of
specifying output in the form of plcts and/or time-series tables gener-

ated by the KASM3 plot package.
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VERSICKR KASM3

GATE RUMN 0OS/7QS/77
TIME RUM.?23.44.07,
¥CDE EATCH
INITIAL YFAR 1979
FINAL YEAR 1¢€35
CCMPCANENT MODTLT RUN
PROAC
FrAC
DEMAND

JOB DESCRIPTICN

DEMAND MOMEL STANDARD RUN

TABLE CFMAND. 1. P3ICE INOICES 1970.

CONSUMEF PRICF INDFX
NOANFCCD
FocC

RICE
OTHER GFAIANEG
MEAT
KCRLO FCC3 FRICF INCEX

1870=19
100.0
100.0
100.0

100.0
100.0

100.0
100.0

991



"TAcLt CEMANC. 2. SUFFLY ANC CISaFFEARAMCE OF EGRICULTURAL CCMWADITIES 1970.

QCMESTIC SUPPLY )ISAFFEAFAQCF

SELF

ceormngelITY D e pappup s iyl cececmecccccecicrecccesmasarc e s s —a—— - SUFFIC~
PrQIUCTICE T9MFpCRTS T TAL catw yr2aN NIRER- TCTAL TENCY
®esevcesssossacncccenccscsnsssssee TH M 22 6500090 3900000000 0000 Res00esReRE S PESCENT

{CE 410S1. S4hl. Lo 31. 1648. 2422, 961. 5€31. 93.
EARLEY 1591. n. 1541, 813. 425, 352. 1591. 106.
WNEAT 219. 1257. 1476. 467. 812, 19¢€. 147€. 15.
CGRAIN 124, 272, 413, 52 . 5q. 273. 413, 33.
FRUI 42n. 8. 428, 72. 313, L3. 4238. 9¢e.
PULSES 279, 36. 315, 90 . 17 ¢, 46, 315. 8¢c.
YEGYT AB 2539, Se 2544, 330. 1232. 332. 2544, 100.
FOTA TO 27F4, L. 2768, 1274, 549, ase., 276 ¢, 100,
08‘0 57. «-27 . 29. 12. 14, 3. 29. 193,
INBUST “2. -0- ‘02- 8. 320 1. L2. 1000
BEEF 37. 1. 8. 3. 34. 1. 38, 9e.
K 52, 54, 106. 1. 103. 2. 106, L¢,

‘ L4 83, -0, A2. 19. 62, 2 82. 10¢C.
CHICKN 45. 0. 45, 6. 3¢t. p 4S5. 100.
EGGS 135- -1. 134, 6. 125. 3. 13‘00 101.
FISH 935. -134 . 801. 160. 59¢. S52. 801. 117.
RESAGK 29. 376 . 495, 114, 279. 12. 405. T.

®NOTEt CTHER INCLUDES FEED,SEFG, ,INCUSTRIAL CCNSUMPTICAN, STGCK CHANGE, AMD LOSSES

491
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TABLE CEMANC. 4. U-23N IKTCME AMND FXESEADITURES 197a.

ITEN ) T T TICTAL T TRER CanTiA
31 WCN TH WON/ZCED

INCONME 1371, 77.2
SAVING 206, 11.6
EXPFNDITURE 11€5, ° €5.6
Foce 503. 23.6
NON=F0O0D 657 . 37.0
FERCENT

FOCD/TCTAL 43.6

TABLE CEMAND. 5. CALOSIE ANC FROTFIA CCNSU”PTION PER CAFITA 1570,

T Teuantry T T T T R RRGENT TS

NUTRIENT ceccecscsctsctecncm e cec e ee- e mccrccmacacmcceccmcescmnrecoeennm
: NATIGNAL UREAN F BPM NATICANAL UCRBAN FARM
® 00BN C‘LICAP-DA* o6 S0 00 G0 0o st QsOe B PERCENT 45 00080 20 0000

‘CALCRIES 2392.2 2443, € 232¢.5 100.0 100.0 100.0
PLANT 2223,7 22104.9 224€.5 c2.0 30.2 SE. 4
ANIPFAL 163.5 238.7 3.0 7.0 9.8 3.6
FROTEIN 66.0 71.2 5€.7 100.0 1010.0 10C.0
PLANT 55,2 554 S4.8 83.5 77,8 91.8
ANIFEL 1n0.0 15.8 4.9 1€.5 2242 8.2

(3:]]
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APPENDIX D
COMPUTAY ION OF CROSS-PRICE ELASTICITIES

DEMAND computes Cross-price elasticities for grains and for meats
and for farm and nonfarm consumers based on own-srice elasticities,
assumed substitution Proportions and relative tonsumption levels. Since
relative consumption changes over time in DEMAND, so do the cross-price
elasticities. The development of these computations, discussed below,
was motivated by two factors: 1) the need for a way to more easily
utilize "soft" data, such as informed Judgements of knowledgeable neople
familiar with Korean consumption patterns and behavior,.to estimate |
demand elasticities; and 2) the desirability of maintaining consistency
between proportional changes in consumption, represented by the
elasticities, and realistic quantity changes. ‘ | .

First, enormous difficulties were ehcountered in trying to
estimate price elasticities from time-series data only [7]. Hundreds”A
of computer runs of statistical packages, eating up computer time and.
staff time, had 1ittle to show except bad signs, statistically
insignificant results and low, even negative, st. The decision was

made to take as much as we reasonably could from these "hard" data

results and to rely for the rest on "soft" data, i.e., informed guesstimates.

The reasonableness of elasticity estimates made in this way could then
be measured by !ime-series tracking tests of the model, as reported

in the main body of this documentation.
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It was felt that it would be easier to elicit elasticity estimates
from "soft" data sources indirectly through such reasoning as
i1lustrated below, i.e., in quantity terms rather than proportional terms,
than it would be to ask directly for elasticity values. Indeed, the
workability of this approach was verified in the case of substitution
behavior for meats (beef, pork, chicken and fish). Reasoning in this
way, officiais of the Livestock Bureau were able to come up with
substitution proportions (see below) which gave very good results when
used in the model.

The second factor motivating development of this approach was
the obvious observation that cross-price elasticities measure the
strength of substitution behavior between pairs of commodities. For
any pair of commodi ties, this strength depénds on the relative
importance of, or preference for, those two commodities, a relative
importance which can be measured by the relative consumption levels.
In. long-run analyses, relative consumption levels can change substantially,
especially for developing countries. Therefore, constant
price elasticities would not be consistent with changing consumption
patterns over time.

In DEMAND, the farm and nonfarm demand components each have a 20x
20 matrix of price elasticities. For each, two submatrices are estimated
in the following manner. One, of dimension 5x5, is for the grains, rice,
barley, wheat, other grains and potatoes; the other, of dimension 4x4,
is for the meats, beef, pork, chicken and fish. Rows and columns

for the other commodities are assumed to have only the direct-price
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»

elasticity on the diagonal. Income e]asticities are estimated sepgrate]y
and are assumed to neither 2frect nor dcpend on the pfice eiasticities.
The homogeneity condition is insured by computing, as a residual, the
cross-price elasticity of demand for each commodity with respect to

the nonfood price index.

First, own-price elasticities are assumed given, and assumptions
are made about quantity substitutions. Then, crosé-ﬁrice elasticitjes'
are derived consistent with those assumptions. Since grdins and meats
are handled in exactly the'same way, only cross-price elasticities fbr‘
grains (Figure D.1) will be derived in detail here. |

Assume a change occurs iﬁ the price of rice, with all 6thek priceé
(and income) remaining unchanged. Then, only the first column of the

matrix in Figure D.1 is effective.

Prices
Other ,
Rice Barley Wheat Grains Potatoes

_ | Rice €11 €12 €13 €14 €15
@ ‘ . , .
+ . ) .
<o : . ' :

Other grairs 241 tao €43 LY, €45

Potatoes €51 €go €53 ' ey €5

Figure D.1. Submatrix of Grain Price E1asticjties

Further, assume the price change and direct elasticity €11 (taken
as given) are such that rice consumption decreases 10 kg per capita.

That is,
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or in difference equation form

(t) (t-1) 1 (t-1)
2) aC, = Cy(t) - C t-1) = ¢ — C,(t-1) = -10
( 1749 1 11 FIET 1

These equations follow from the definition of the elasticity as shovin
in equation (3) below.

Now, what will happen to total grain consumption as a result of
consuming 10 kg less rice? We would expect a substitution of other
grains for rice, but how much? Suppose our-best information (including
judgement) tells us 9 kg. That is, there will be a net decrease in
total grain consumption of 1 kg per capita resulting from the assumed

rice price change (increase). Thus, we set the value of the parameter

o to .9. That is,

(§) ACy + v g + 4G, + ACg = -aq ACl =, 9x10=9

AP
1

"8y €11 PIET) Cy(t-1)
where we have used equation (2) to replace ACl. Next, we need to know
how much of the 9 kg will be barley, wheat flour, and other grains
and potatoes (in grain equivalents), respectively. Suppose our data
tells us 5 kg, 2 kg, 1 kg, and 1 kg, respectively. Thus, we set the
values of Boys B3y Bay and 8gq to 5/9, 2/9, 1/9 and 1/9, respectively,

and

AP
= = o 1 -
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op

= - o = 1 | - .
g = G3lt) - Cye-1) = wgy) ) e, PETy Golt-1) =2
g = Cqlt) - 4(t-1) = =g, a, 11 1(t-1) = 1
Acs = Cs(t) - Cs(t"l) = ‘851 Cil Ell 1 t 1 =1

The cross elasticities in the first column of Figure D.1 can now be

computed,

Cy(t-1)

(8) epy(t-1) = W 7?17 e TRy for it 2,34, s

Through similar reasoning, we can estimate Gy 812, 832, 842 and

852 for the barley column (a change only in barley price); a3, 813, 823,
Bqg aud By for wheat; s Bigo Bog>s Bqy and Bgg for other grains; and
ags 815, Bys>s £45 and Bgg for potatoes. From these, the full set of
cross elasticities is easily computed as 1in (5). Actually, (5) is
modified to (6) in order to corvert from wheat grain to wheat flour

and from potatoes as potatoes to potatoes in grain equivalents. (The
conversion ratios for - ~ice, barley and olner grains (al, %y and a4)
are taken as 1.0.)

(t-1) = -5, Ci{t=2)y

(6) <y 139343 EJY??E7‘$J' fori,j=1,2,3,4,5and 4¢3

The same procedure is fo]lowed for meats (although no conversion
ratios are used) and for farm and nonfarm consumers. In the Tinearized,

di fference equation demand mode1l, then,'consumption at time t depends on
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elasticities at time t-DT, where DT=1 in the above equaticns. Notice
that the cross elasticities now change over time as relative consumptions
change.

Also, notice that with this method we now have more parameters than
we had before. For n commodities (here, n=5), instead of n2 direct
and cross-price elasticities, we have n direct elasticiites, n as$ and
n2-n gs for a total of n2+n. However, through the type of reasoning
illustrated above, we can more confidently use soft data to arrive at
reasonable and mutually consistent cross elasticities by first estimating
the substitution proportions o and B.

In addition, basic-changes 1in consumption patterns can be projected
(or assumed) by projecting changes in the as and 8s over time. We must
remember in doing so, however, that we are talking here only of

changes in price substitution behavior. Change in consumer behavior

associated with rising incomes is the subject of income elasticities,
not price elasticities, although income could indirectly affect price
responses it the as, BS and/or direct-price elasticities were made
functions of income in later model refinements.

A final point can be made relating the substitution proportions
(the as and Bs) to partial dgrivatives. As noted above, the elasticity
of demand for conmodity i with respect to the price of commodity Jj can
be defined as

oC. P.
(7) €. = 1 . L
i an Ci

or the partial derivative of C, with respect to Pj as
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8‘ -_- = e. . mme—
an iJj Pj

From equation (6)

aC, v;C. C.
(g) —1 =-B.-a-€--"J-‘l‘—1-
an 1J 75 "ii yici Pj
oC. P. .C.
Sy eyt o gl
TR P,
. aC.
=-8_.a_ -Z‘l —)]_
13 7J Y; BPj
aC.
=u._—J.
1) 8P,
J
where Miy = 'Bij o5y ./y < 0 is constant, Thus, the cross- -price partial

derivative of j with respect to J 1s proportional to j's own-price
partial derivative. That is, the slope of the curve of C plotted

against P is proport1ona] to that of C plotted against P and of

opposite sign.



APPENDIX E
DATA DOCUMENTATION

The data for the demand-price-foreign trade model (DEMAND), as for
any model, can be classified into four categories: 1) initial conditions,
2) system parameters, 3) policy inputs and 4) other inputs. Some initial
conditions and constant parameters are computed within the model at
the start of a simulation to insure consistency among them and with
the real world at time zero. These are described jin the technical
description of DEMAND--for example, the constant coefficient ALPHA of the
nonfarm consumption expenditure constraint (eguation (14) in Chapter 2)
is computed in equation (27), and initial per capita consumption levels
are computed in equations (28)-(30). We shall describe here only the
numbers that must be supplied to the model.

The model is currently jrogrammed so that all DEMAND data, with
exceptions as noted in the tables, are entered as data statements in
BLOCKDATA DEMDAT (see Appendix B, Program List). These data may be

easily changed for policy runs, sensitivity testing or updating.

Initial Conditicns

Three categories of data are needed to initialize DEMAND:
1) initial conditions of stata variables, 2) data used to insure initial
consistency in consumption, and 3) time series values of certain

variables to be used in the tracking period of the model.

186
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State Variable Initialization

Five state variables in DEMAND must be initialized at 1970: 1) stock
levels STKOi, 2) ekponentia]1y averaged producer prices EPAVGOi, 3) farm
income elasticities ELISVARi, and 4) nonfarm income elasticities
ELISAVi for each commodity i, and 5) the income constraint parameter S1.
Data for STKO, EPAVGO, ELISVAR and ELISAV are shown in Tabfe E.1. Since
the coefficient ALPHA is computed within the model to insure initial
consistency among income, per capita consumption and prices, S1 is
initialized at its nominal value 1.0 by a replacement statement in sub-
routine DEMI. Other state variables of DEMAND are initialized either
within the model (e.g., per capita consumption) or as tracking data
(e.g., prices). If a simulation is to begin at a time later than 1970
(i.e., TIMEI > 1970, where TIMEI is the desired starting time), tracking
period values of stock changes and producer prices are used by the model
instead of STKO and EPAVGO to initialize stock levels and lagged pro-

ducer prices.

Initial Consistency Data

Per capita consumption is initialized by the model to be consistent
with the food halance data for 1970 (or later initial yeak if desired).
This means consistency with total supply for human consumption and with
ratios of farm per capita consumption to nonfarm per capita consumption
(FNRi) for each commodity i. Total supply is production plus imports
~minus losses minus animal feed minus stock increases minus seed

requirements minus industrial consumption (for wheat) minus nonfood
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portions (for industrial crops). A1l of this data is considered a part
of the production models of KASM and is not shown here; Table L.l

shows the initial ratio of farm to nonfarm per capita consumtion.

Tracking Period Time Series

In KASM as a whole, simulations begin in 1970. Empirical time
ceries data is stored in the model, however, for selected variables
ffom 1970 to the latest year available (called BASEYR in KASM). At the
time of this writing, data has been compiled up to 1975 (i.e., BASEYR =
1975), althouah storage is reserved in the data arrays for new values
to be added as they become available up through 1979. When simulating,
the period 1970 through BASEYR is called the cracking period, and the
period BASEYR + 1 to the end of the simulation is called the projection
period.

The tracking period data included i JEMAND is shown in Table E.2.
The variables shown in Table E.2 fali into four categories, depending
on how the model uses the time series data.

1) First are variables computed by DEMAND in the projection period
but whose empirical values are used during the tracking period. These
include farm and nonfarm consumption expenditures VEFRMY and VEINCM,
producer and consumer prices VPRICE and VCPU, and stock changes VCSTK.

2) Next are DEMAID inputs (discussgh below) and time-varying
parameters. These include a) variables computed ir other modeis of
KASM but projected exogjenously if DEMAND is run independently of those
models {farm and nonferm income VFI and VUI, and the ncnfood price index

VCP); and b) \.riables and parameters exogenous to KASM (import and
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export prices VPWI and VPWX, the foreign exchange rate VWOND, the food ,
proportion of nonfarm consumption expenditures VPCUFD, the edible
proportion of incustrial crops VPICF, and the ratio of nonfarm to farm
consumer price indices VFPIX).

3) Third are variables computed by DEMAND in both the tracking
and projection periods but whose simulated and empirical tracking
period values may be compared as a verification test. Included in this
group are per capita consumption VPSUP and imports/exports VDFC.

4) Finally, time series data on the all-cities all-commodities
consumer price index VCPI is included for reference purposes only.

It is not used directly in KASM, but it is the implicit deflator for

all prices and price indices used in the model.

System Parameters

The system parameters of DEMAND are constants which determine the
strength of behavioral and technical relationships among variables.
The user may want tc experiment with the model to investigate the
effects of making these parameters time-varying. This could be done
without too much difficulty by modifying the computer program. One
might want to do this for, for example, direct-price elasticities or
substituticn proportions.

The values of commodity-specific system parameters are displayed
in Tables E.3 and E.4. Table E.3 shows, for all commodities, own-
price elasticities, consumption targets, marketing margins, nutritional

contents of foods, import losses, proportions consumed unprocessed,. and
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price index weights. For grains and meats, Table E .4 shows the
substitution proportions used bv the model to determine cross-price

elasticities. Finally, Table E.5 lists other, miscellc.eous parameters.

Policy and Other Inputs

Policy inputs to GEMAND are discussed in detail in Chapters 2 and
4 of this documentation. No further discussion will be made here. The
reader is referred to Chapter 5 for a table of base run values of policy
parameters (Table 5.2); those values produced the sample output of
Appendix C.

Other inputs to DEMAND include those projected exogenously in
table functions and those which are computed elsewhere in the sector
model (KASM). Here we will present only data for those inputs (import
and export prices) projected exogenously (Table E.6). Table E.7 lists
those variables which are input from other components of KASM. These
include population (ferm, nonfarm and total), per capita income (farm
and nonfarm), the foreign exchange rate, and total supply of domesti-

cally produced agricultural commodities for human consumption.
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TABLE E.1

Demand-Price-Trade Model
~Initial Conditions

stko' D) | epaveo(® | eLisvR(® | eLrsavi® | pa(4
(MT) (W/MT)

1. Rice 88,000 | 78,500 .10 .20 .83
2. Barley 103,300 | 41.900 .19 -.25 2.33
3. Wheat 286.000 | 28.100 .90 50 70
4. Other grain 0 42,500 -.10 -.30 1.70
5. Fruit 0 | 54.200 .75 1.20 .28
6. Pulses 0 | 60.600 130 .25 61
7. Vegetzbles 0 | 31.000 130 .40 .76
8. Potatoes 0 | 15.255 -.50 ~.60 2.83
9. Tobacco 0 | 207,700 1.20 1.20 1.00
12. Ind. crops 0 |154.600 130 .80 132
13. Beef 0 |653.024 94 1.40 11
14, Milk 0 | 58,000 3.00 3.20 | 01
15. Pork 0 | 165,000 59 .55 38
16. Chicken 0 | 351,763 .80 1.00 .20
17. Eggs 0 | 200,300 .40 .40 .06
18, Fish ¢ 0 | 68.000 2.00 4.00 33
19. Residual 0 | 65.000 0 0 .09

20. Nonfood 0 - 69 1.03 -

Notes and Sources:

(1)

(2)

Stock level, defined as carry-in as of November 1, 1969 (beginning
of Rice Year 1970), including stocks held in farm and urban
households, in customs clea ance and by the goverment; it does not
include stocks held in private market channels. The model currently
considers stocks only for rice, barley and wheat.

Source: MAF Food Bureau, Grain Statistics.

Exponential average of recent producer prices (in 1970 constant
won/MT), initialized as 1969 producer prices inflated to 1970
prices by the all-cities consumer price index for 1969 of .862
(1970 = 1.000).

Source: Crops, milk and fish--value of production divided by
quantity produced, MAF, Yearbook of Agriculture and
Forestry Statistics; other Tivestock products--surveyed
prices received by faimers, NACF, Monthly Review.
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Table E.1 (continued)

(3) Initial values of farm (ELISVR) and nonfarm (ELISAV) income
elasticities.

Source: Based on cross-section analyses by Alan R. Thadey
et al. ("Demand Relationships fcr Food in Korea,
1965-1974," KASS Special Report 12, 1976) and then
adjusted in tuning the model o track the 1970-74
period.

(4) Farm per capita consumption as a proportion of nonfarm per
capita consumption.

Source: Alan R. Thodey, "Food and Nutrition in Korea, 1965-1974,"
KASS Special Report 11, December 1975.

(5) The residual food commodity includes edible offal from doemstic
meat production; and sugar, tea/coffee/cocoa, animal fat and
vegetabl» oil, which are largely imported.



TABLE E.2

Demand-Price-Trade Modil
Empirical Time Series
Variable 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
VCP123 1.00C 1.135 1.268 1.308 1.626 2.037
VFPIX 1.000 1.011 1.012 .981 .857 .856
vcpé 5 1.000 .967 .963 .983 .972 .918
VWOND> 304.5 316.7 373.3 318.9 399.0 484.0
VEINCM 65,584 | 62,468 | 67,956 72,365 70,832 74,275
VEFRMY 7/ 35,096 36,944 | 42,770 | 45,090 | 47,320 | 54,317
VFCUFDS .436 .443 .440 .442 .461 .465
VFI9 42,075 52,801 58,247 | 62,852 71,699 74,355
vuilo 80,551 79,948 | 85,136 83,881 | 87,382
Commodities
1. Rice 11
VPRIEE 74,689 82,289 95,639 97,111 | 112,914 {113,989
VCPU<, 79,125 | 87,775 | 102,318 | 99,388 | 102,168 |114.629
VPSUP .1258 .1354 .1206 .1166 .1241 .1155
vesTk14 237,000 | 69,000 219,000 | 98,000 [223,000 |504,000
VDFC15 541,000 | 507,000 | 584,000 |437,000 (206,000 |481,000
VPW: o 190 131 131 191 263 198
VPW3;17 146 101 101 147 202 152
2. Barley
VPRICE 40,610 | 49,635 56,800 56,758 57,622 64,950
VCPU 48,758 | 55,622 59,174 59,963 51,773 55,894
VPSUP -.0383 .0404 .0433 .0451 .0451 .0418
VCSTK 94,000 {-134,000 | 137,000 53,000 |-84,000 |367,000
VDFC 0 0 | 254,000 | 350,000 |299,000 |354,000
VPWI 58 56 53 83 105 9y
VPWX 45 43 41 64 81 75

g6l



Table E.2--continued

Variable 1970 1971 1972 1373 1974 1975 1976 1977 1978 1979

Wheat

VPRICE 23,939 25,899 29,912 31,669 38,992 40,027
VCPU 30,415 29,202 29,728 33,341 41,014 41,924
VPSUP .0398 .0509 .0565 .0567 .0401 .0466
VCSTK 52,000 -100,000 -22,000 -151,000 174,000 31,000
VDFC 1,254,000 1,532,000 1,881,000, |1,835,000 |1,592,000 (1,703,000
WPWI 54 63 55 108 138 95
VPUX 45 53 46 90 115 79
0. Grain

VrRICE 33,375 40,263 41,883 45,730 49,295 48,884
VCPU 60,330 66,554 86,461 90, 309 95,720 82,403
VPSUP .0040 .0035 .0036 .0047 .0067 .0038
VDFC 279,000 378,000 460,000 575,000 569,000 554,293
VPWI 72 65 48 57 93 79
VPWX 60 54 40 48 78 66
Fruit

VPRICE 54,052 60,739 57.118 €3,875 68,605 75,582
VCPU 133,934 147,189 128,161 147,734 134,646 139,391
VPSUP .0118 .0112 .0131 .0115 .0152 - .0164
VDFC 1,000 5,000 1,000 -1,000 4,000 -932
VPWI 294 268 519 359 202 238
VPWX 245 223 433 299 168 198
Pulses

VPRICE 82,634 74,159 79,079 89,060 90,041 88,964
VCPU 98,676 96,621 101,984 107, 310 109,726 112,145
v=Syp .00G86 .0079 2072 .0075 .0079 .0096
VDFC 36,060 61,000 31,000 73,000 66,000 56,450
VPWI 117 128 109 174 176 123
VPWX 98 107 91 145 147 108
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Table E.2 -<continued

Variable 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
7. Vegetables
VPRICE 44,115 44,722 35,204 | 36,287 | 37,474 | 44,635
VCPU 59,777 61,616 45,662 | 45,218 | 44,050 | 60,421
.VPSUP .0663 .0749 .0686 .0644 .0720 .0693
VDFC 5,000 -4,000 -8,000 |-22,000 {-27,000 |-27,888
VPWI 1,601 1,106 1,367 1,316 775 680
VPHX 1,334 992 1,139 1,097 646 567
8. Potatoes
VPRICE 15,079 18,134 | 19,333 23,860 | 29,277 | 25,041
vcup 39,667 36,652 | 44,111 40,571 | 44,568 | 45,296
VPSUP .0547 .0560 .0519 .0421 .0368 .0578
VDFC 4,000 1,000 0 6,000 | 63,000 | 68,681
VPWI 98 121 184 54 66 50
VPWX 82 101 153 45 55 42
9. Tobacco
VPRICE 205,001 242,291 | 344,639 |360,856 |353,010 285,715
VCPU 1,201,345 11,058,454 | 947,433 |821,103 650,913 643,430
VPSUP .0009 .0010 .0014 .0023 .0015 .0012
VDFC -27,400 -20,900 -9,300 (-27,600 |-54,000 |-61,717
VPWI 868 1,049 946 613 839 834
VPWX 723 874 788 761 699 737
11. Silk
VPRICE 449,099 504,491 | 568,244 943,110 {849,692 678,252
VCPU - - - - - -
VPSUP 0 R 0 0 0 0 0
VDFC -2,126 -2,319 -3,244 | -3,743 | -2,528 -703
VPWI 20,688 18,137 15,871 | 19,408 | 19,402 | 11,556
VPWX 17,2490 15,114 13,226 | 16,173 | 16,168 9,630

561



Table E.2-~continued

l-_ o
Variable 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
12. Ind. Crops '
VPRICE 146,898 | 148,522 | 176,744 | 2040 335 | 204,025 207,580 |
VCPU 356,667 | 455,213 | 416,666 | 415,392 | 397,704 555,846
VPSUP .0013 .0013 .0016 .0016 .0014 .0022
VDFC -200 2,200 -1,900 14,500 8,700 -235
VPWI 883 473 939 312 384 a35
VPWX 18 736 394 783 260 320 779
_ VPICF .576 .688 .634 .631 .728 .539
12. Beef
VPRICE 659,575 | 715,122 | 862,390 | 911,580 | 793,192 678,218
VCPU 788,333 | 829,662 | 862,250 | 875,382 825,133 | 783,833
VPSUP .0012 .0012 0012 .0013 .0015 .0020
VDFC 600 600 200 600 0 -3
VPWI 1,128 1,126 1,278 462 2,503 1,846
VPWX 940 938 1,065 385 2,086 1,538
14. Milk '
VPRICE 54,987 52,869 50,473 57,330 52,375 54,001
VCPU 109,301 ;104,590 | 112,912 | 110,714 | 122,605 147,275
VPSUP .0031 .0024 .0040 .0032 .0039 .0047
VDFC 54,400 18,900 60,400 8,700 14,600 10,441
VPWI 1,035 581 416 510 74 601
VPWX 863 484 347 425 62 501
15. Pork
VPRICE 261,115 281,650 |228,525 | 313,720 | 291,323 342,642
VEup 396,567 |455,213 |412,723 | 447,208 | 438,704 535,101
VPSUP .0025 .0024 .0025 .0025 .0026 .0027
VDFC -100 -100 -4,200 -1,900 -3,700 -8,053
VPWI 943 1,312 1,280 1,888 1,636 1,514
VPWX 786 1,093 1,067 1,573 1,363 1,262

961




Table E .2-- continued

Variable 1970 1971 1972 1973 1974 1975 | 1976 1977 1978 | 1979

16. Chicken
VPRICE 366,070 | 354,943 | 298,557 | 338,853 | 391,851 | 431,132
VCPU 263,000 | 266,960 | 259,464 | 292,049 | 325.953 | 309 769
VPSUP .0014 |  .0015 .0016 .0015 .0015 .0015
VDFC 0 0 0 0 0 0
VPWI - - - i
VPWX - - - - -

17. Eggs
VPRICE 216,364 | 189,027 | 170,634 | 207,117 | 230,347 | 240,933
VCUP 286,000 | 236,123 | 217,666 | 246,177 | 265.683 | 265.096
VPSUP .0041 |~ .0041 .0044 .0039 .0043 | .0044
VDFC -1,500 -600 | -1,300 | -1,200 0 0
VPWI 2 - 2 : )
VPWX - - - - -

18. Fish
VPRICE 70,190 | 72,256 | 63,547 | 84,898 | 62,808 | 72.654
veuP 257,100 | 271,366 | 244,326 | 270,466 | 259.156 | 257.857
VPSUP .0220 .0249 .0300 0360 | .0423 |  .0420
VDFC -181,000 |-194,000 |-248,000 |-355,000 [-407,000 |-546,439
VPWI 550 576 544 625 472 430
VPWX 458 480 453 521 393 358

19. Residuall?
VPRICE 68,413 | 109,570 | 57,012 | 50,425 | 68,472 | 70.000
VGUP 92,357 | 147,920 | 76,966 | 68,075 | 92.437 | 95.000
VPSUP .0121 .0070 .0127 .0166 .0155 .0135
VOFC 374,812 | 207,216 | 406,862 | 55C,908 | 517,665 | 445,525
VPWI 115 108 120 143 222 227
VPWX 96 90 100 119 185 189
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Table E.2--continued

Notes and Sources:

1.

o0

10.

These
availa

VCPI =
Locate

Source:

VFPIX =
Locate
Source:

VCP =
Locate
Source:

VWOND
Locate

Source:

VEINCM =
Locate
Source:

VEFRMY =
Locate
Source:

VPCUFD =

Locate

Source:

VFI =
Locate

Source:

VUI =
Locate

Source:

are record2d data used by DEMAND for the tracking per-od in the model. Each year, as new data become
ble, they will be added to the table and to the DATA statements in the computer program of KASM.

all-cities, all-commodities consumer price index.
d in BLOCKDATA DKXD.
EPB, Results of Annual Price Survey.

ratio of VCPI to index of prices paid by farmers for household goods.
d in BLOCKDATA DEMDAT.
VCPI and NACF. Monthly Review.

all-cities consumer price index of all commodities except fooa and tobacco, defiated by VCFI.
d in BLOCKDATA NDXD.
VCPI and EPB, Results of Annual Price Survey.

= won-dollar exchange rate, won/dollar.
d in RLOCKDATA NDXD.
BOK, Economic Statistics Yearbook.

total nonfarm household consumption expenditure, won/person-year, deflated by VCPI.
d in BLOCKDATA DEMDAT.

VCPI and EPB, Annual Report on the Family Income and Expenditure Survey.

total farm hosuehold consumption expenditure, won/person -year, deflated by VCPI.
d in BLOCKDATA DEMDAT.

VCPI and MAF, Reporton the Results of Farm Household Economy Survey.

food and tobacco proportion of nonfarm consumption expenditures.
d in BLOCKDATA DEMDAT.
EPB, Annual Repert on the Family Income and Expenditure Survey.

farm household disposable income won/person-year, deflated by VCPI.
d in BLOCKDATA NDXD.
VCP1 and MAF, Report on the Results of Farm Household Economy Survey.

nonfarm household disposable income, won/persen-year, deflated by VCPI.
d in BLOCKDAT\ NDXD.
VEINCM at t + 1 divided by an assumed average propensity to consume of .85.
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11. VPRICE =

Table E .2 --continued

annual average producer price, won/MT, deflated by vpI.

Located in BLOCKDATA DKXD.

Source:

VCPI and for :

crops: value of production/quantity produced; MAF, Yearbook of Agriculture Statistics.

beef: prices received by farmers; females weighted .5 and males weighted .5; meat
content of 120 kg/female and 160 kg/male; NACF, Monthly Review.

milk: sePme as crops.

pork: prices received by farmers; meat content of 52 kg/head; NACF, Monthly Review.

chicken: prices received by farmers; hens and roosters both weighted .5; meat content

of 1.4 kg/head; NACF, Monthly Review.
eggs: prices received by farmers; 55 grams/egg; NACF, Monthly Review.
fish and seaweed: value of total catch/total catch; Office of Fisheries, Yearbook of
Fisheries Statistics.

12. VCPU = annual average consumer price, won/MT, deflated by VCPI.
Located in BLOCKDATA DEMDAT.

Source:

VCPI and Seoul retail prices from EPB, unpublished; commodities included are other
grains: Italian milier.
fruit: 1970-1972 weighted by 1970 quantities produced: apple (.52), pear (.14), peach (.19),
grape (.08), persimmon (.07). Since 1973 weighted by 1973 quantities produced:
apple (.53), pear (.10), peach (.16), grape (.10), persimmon (.06), orange (.05).
pulses: weight?d bg 1970 quantities consumed: soybeans (.85), red beans (.08), green
beans (.07).
vegetables: weighted by 1973 quantities produced: radish (.31), Chinese cabbage (.31),
cabbage (.02), Welsh cnion (.03), onion (.04), spinach (.01), cucumber (.04),
pumpkin (.05), tomato (.02), red pepper (.03), garlic (.04), sweet melon (.04),
watermelon (.06). .
potatoes: weighted by 1970 quantities consumed: white potatoes (.25), sweet potatoes (.75).
tobacco: using 1970 Seoul price and published all-cities price index for cigarettes.
silk: no price is given; it is not a food commodity.
industrial crops: sesame.
milk: fresh milk.
fish and seaweed: using 1970 Seoul price and published all-cities price indices for
fresh fish, dried and pickled fish, and seaweed.
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13.

14

15.

16.

17.

Table E.2--continued

VPSUP = national average per capita consumption, MT/person-year.

Located in BLOCKDATA DEMDAT.

Source: derived as a residual from food balance sheet analyses considering domestic production,
imports and exports, farm and marketing losses, stock changes, seed and feed use, and
industrial consumption.

VCSTK = stock change for rice, barley and wheat, M7/year.

Located in BLOCKDATA DEMDAT.

Source: carry-out minus carry-in on a rice-year basis (November 1 to October 31) considering stocks
held on farms, in urban households, by the government and at ports awaiting customs clearance,
but not including stocks held in private market channels; MAF Food Bureau, Grain Statistics.

VDFC = net imports (imports minus exports}, MT/year.

Located in BLOCKDATA DKXD.

Source: for rice, barley and wheat, imports based on port arrivals; MAF, Food Bureau, Grain Statistics.
for fish, Office of Fisheries, Yearbook of Fisheries Statistics.
for other commodities, imports based on customs clearance; Bureau of Customs Administration,

Statistical Yearbook of Foreign Trade.

VPWI = annual average import price for commodities primarily imported, $/MT, deflated by VCPI. For
other commodities, a 20% spread is assumed between import and export prices (30% for rice
and barley).

Located in BLOCKDATA DEMDAT.

Source: VCPI and value of imports/quantity imported, Bureau of Customs Administration, Statistical

Yearbook of Foreign Trade.

V°WX = annual average export price for commodities primarily exported, $/MT, deflated by VCPI.
For other commodities, a 20% spread is assumed between import and export prices.
Located in BLOCKDATA DEMDAT.
Scurce: VYCPI and value of exports/quantity exported; Bureau of Customs Administration. Statistical
Yearbook of Foreign Trade; and Office of Fisheries, Yearbook of Fisheries Statistics.

00¢



18.

19.

Table E.2--continued

VPICF = edible proportion of industrial crops.

Located in BLOCKDATA DEMDAT.

Source: MAF, Yearbook of Agriculture Statistice.

The residual food commodity includes edible
coffee/cocoa, animal fat and begetable i1,

offal from domestic meat production; and sugar,
which are largely imported.

tea/
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TABLE E.3

Demand-Price-Trade Model

System Parameter.

eLAsPl | eLAsPR? | pccont3 | pert? me® jcaLpu® | protPu’ | prLoss® | pru® | wlO
(pcuTl) |[(PCRT1)
1. Rice -.3 -4 .150 .130 .02 | 3460 .067 .006 986 |169.7
(1100) | (.119)

2. Barley -2 -2 -030 [055 .06 | 3380 094 .006 921 | 15.2

3. Wheat -7 4 -055 045 10 | 2730 066 -006 028 | 2355

4. Other grain| -.6 -6 .002 -004 96 | 3620 -002 -006 -000 3

5. Sruit -.85 -3 -040 1030 1.28 | 740 -004 -100 927 | 15.5

6. Fulses 175 -2 015 012 24 | 3820 362 1006 290 | 13,5

7. Vegetables | -.1 1 1110 1100 29 | 330 015 '150 962 | 82.7

8. Potatoes 4 -7 -020 -050 1.03 | 950 016 0 1924 6.8

9. Tobacco -5 -2 .0025 0025 | 2.36 0 0 0 0o | 546

12. Ind. crops | -1.1 -5 -004 -on3 1.20 | 5260 .098 .005 0 8.5
13. Beef 1.4 -1.8 -005 -002 07 | 2660 -180 .020 0 | 25.5
14. Milk -1.5 1.5 1035 1007 1.09 | 590 1029 -006 .227 3.5
15. Pork 1.0 -5 .010 -005 57 | 4820 112 -020 0 | i2.0
16. Chicken 1.2 -.8 -005 .0025 =219 | 700 126 1020 0 6.5
17. Eggs -3 .4 015 .005 24 | 1420 113 1020 000 | 10.9
18. Fish -2 -3 .070 1040 2.71 | 480 073 -050 702 | 49.6
19. Residual 0 0 .303 015 35 | 2190 -088 1030 [424 7.2
20. Nonfood -.4 - - - - - 494 .1
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Table E.3--continued

Notes and Sources:

1.

Nonfarm direct-price elasticities.

Source: Time-series regressions produced few usable results (Alan R. Thodey et al., "Demand Relationships
for Food in Korea, 1965-1974," KASS Special Report 12, 1976). Mostly based on discussions with
knowledgeable puople in MAF, NAERI and universities, and adjusted in tuning the model to track
consumptions over the 1970-1974 period.

Farm direct-price elasticities.
Source: See note 1 above.

Nonfarm consumption targets (MT/person-year). For rice, the target changes, beginning in 1980, from
PCCONT to PCUT1 over a 20-year period.

Source: Alan R. Thodey, "Food and Nutrition in Korea, 1965-1974," KASS Special Report 11, December 1975.

Farm consumption targets (MT/person-year). For rice, see note 3 above.
Source: Alan R. Thodey, op. cit.

Marketing margins (proportion). Five-year averages of 1970-1974 values (the ratio of consumer to
producer prices, Table £.2) are used as constants in the modei. Marketing margins must be interpreted
with care; they are a poor representation of the pricing behavior of the complex dynamic and
speculative marketing system. Some of the factors causing exceptionally large, small or even negative
margins in any year (see Table E.2) are:

a) Time lags
Rice is an example of a crop produced in one year but largely consumed in the next. A better
margin to consider might be consumer price in time t relative to producer price in t-1.

b) Government intervention
In the case of barley, small or negative margins are the result of the government's dual
price policy, where the government sells barley at prices lower than the purchase price plus
storage and handling costs. This is also true to a lesser extent for rice. ‘

£0¢



10.

Table E.3--continued

c) Commodity definitions
Perhaps the biggest problem interpreting margins is due to commodity définitions and weights
which differ for producers and consumers. For crops, all commodities produced in a given crop
category (e.g., fruits, vegetables) are included in value of production to get producer prices.
Only commodities consumed, however, are included in the average price of a category. Major
differences arise, then, in fruits where imported fruits are included in consumption, and
in industrial crops where only a fraction of industrial crop production is edible.

d) Location
Consumer prices are based on retail prices for Seoul, while producer prices are national
averages.

e) Chicken
It is not clear why there appears to be an inconsistency between producer and consumer
prices for chicken meat. It could »z a problem of converting national average of farm
prices for live hens and roosters as surveyed by NACF to Seoul retail prices of chicken meat
surveyed by EPB.

Calorie content of food (Kcal/kg).
Source: Alan R. Thodey, op. cit.

Protein content of food (proportior).
Source: Alan R. Thodey, op. cit.

Losses on imports (proportion).
Source: Alan R. Thodey, op. cit.

Proportion of food consumed unprocessed.

Source: Figures shown are for urban consumers, derived from EPB, Annual Report on the Family Income
and Expenditure Survey. The same values are assumed for farm consumers for lack of further
information.

Price index weights (total = 1000.0).
Source: EPB, Results of Annual Price Survey.

you



A. Grains

IGRAINY
PSU3TGS
Farm
Nonfarm
PSuUBCG3
Farm
Rice
Barley
Wheat
Other grain
Potatoes
Nonfarm
Rice
Barley
Wheat
Other grain
Po}atoes
PCONVG

B. Meats

IEATL,
PSUBTM
Farm
Nonfarm
PSUBCM3
Farm
Beef .
Pork
Chicken
Fish
Nonfarm
Beef
Pork
Chicken
Fish
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TABLE E.4

Demand-Price-Trade Model
Substitution Proportions

. Other S
Rice Barley Wheat Grain Potatoes
1 2 3 4 8
.95 .95 .70 .90 .50
.95 .95 .70 .90 .33
- .55 .55 .55 .15
.65 - .10 .10 .35
.25 .35 - .30 .50
05 .05 .35 - 0
05 .05 0 .05 -
- .55 .55 .50 .15
.65 - .10 .15 .45
.30 .45 - .30 .40
.05 0 .35 - 0
0 0 0 .05 -
1.00 1.00 .80 1.00 - .27
Bee Pork Cnicken Fish
13 15 16 18
.95 .95 .50 .33
.95 95 .50 .33
- .30 .25 .20
.50 - .50 .60
.25 .30 - .20
.25 .40 .25 -
- .30 .30 .30
.45 - © .40 .50
.20 20 - .20
35 .50 -

.30



206

Table E.4--continued

Commodity subscript indicator.

Total substituticn proportiors, i.e., the proportion of the chinge
in consumption cf a commodity, due to a price change in that
commodity alone, which is made up with substitute commodities.

Source: Discussions with knowledgeable people in MAF and NAERI;
adjusted in tuning the model to track consumption over
the 1970-1974 period.

Commodity substitution proportions, i.e., allocates total substitutions
to specific commodities.

" Source: See note 2 above.

Conversion ratios for grains. Essentially converts wheat to flour
and potatoes to grain equivalents. ~
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TABLE E.5

Demand-Price-Trade Model
Miscellaneous System Parameters

Variable Value Variable Value .
APCFD. 80 PHHTICD .05
APCN2 .85 PLOSTDb .107
DELP3 2.0 PCMIN .80
YDEL4 2.0

Note: and Sources:

1. Average propensity to consume, farm.
Lecated in BLOCKDATA DKXD.
Source: An average of 1970-1975 values from MAF, Report on the Results

of Farm Household Economy Survey.

2. Average propensity to consume, nonfarm.
Source: Guesstimate based on indications from EPB, Annual Report on
the Family Income and Expenditure Survey. .

3. Mean lag time used for exponentially averaging producer prices (years).
Source: Guesstimate.

4. Mean lag time used for exponentially averaging income (years).
Source: Guesstimate.

5. Industrial consumption of wheat as a proportion of domestically-
produced wheat available for both human and industrial consumption.
Source: Alan R. Thodey, "Food and Nutrition in Korea, 1965-1974,"

KASS Special Report 11, December 1975.

6. Loss in tobacco in converting from tobacco as produced to tabacco
as consumed (proportion).
Source: Alan R. Thodey, op. cit.

7. Minimum farm nonfood consumption expenditures as a proportion of
initial such expenditures.
Source: Guesstimate.
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TABLE E.6

Projections of Export and Import
Prices for Korean Comm. 'itiesl

Commodi ty 19752 19763 1981° 1986+3

1. Rice

Export 152.00 174.10 100.02 100.02

Import 198.00 226.33 130.02 130.02
2. Barley

Export 75.00 44 .62 48.17 48.17

Import 97.00 58.01 62.62 62.62
3. Wheat

Export 79.00 69.94 69.07 69.07

Import 95.00 83.92 82.88 82.88
4, Other grain

Export 66.00 74.22 55.22 55.22

Import 79.00 89.07 66.27 66.27
5. Fruit

Export 198.00 £70.42 256.90 256.90

Import 228.00 324.50 308.28 308.28
6. Pulses

Export 108.00 117.06 106.54 115.82

Import 129.00 140.47 i27.85 138.98
7. Vegetables

Export 576.00 570.00 570.00 570.00

Import 680.00 680.00 680.00 680.00
8. Potatoes

Export 42.00 58.33 58.33 58.33

Import 50.00 70.00 70.00 70.00
9. Tobacco

Export 737.00 706 .37 754 .59 757.99

Import 884.00 847.64 905.51 909.58
11. Silk

Export 9,630.00 10,000.00 10,000.00 10,000.00

Import 11,556.00 10,000.00 10,000.00 10,000.00

12. Ind. crops
Export 779.00 258.63 151.57 165.10
Import 935.00 310.36 181.88 198.12


http:10,000.00
http:10,000.00
http:11,556.00
http:9,630.00
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Table E .6- continued

Commod ty 19752 19763 19813 1986+3

13. Beef ‘

Export ' 1,538.00 2,007.56 2,344.58 2,600.09
linport 1,846.00 2,409.07 2,813.50 3,120.11

14, Milk :
Export 501.00 416.67 416.67 416.67
Import 601.00 500.00 500.00 500.00

15. Pork
Export 1,262.00  1,312.26 = 1,532.56 1,699.58
Import 1,514.00 1,574.71 1,839.08 2,039.49

16. Chicken
Export - - - -
Import - - - -

17. Eggs -
Export - - - -
Import - - - -

18. Fish & seaweed
Export ‘ 358.00 351.90 442.67 479.98
Import 430.00 422.28 531.21 575.97

19. Residual?

Export 189.00 189.00 189.00 189.00
Import 227.00 227.00 227.00 227.00

Nntes and Sources:

1. A1l prices are in 1970 constant $/MT. Export prices are VPWLDX
and import prices are VPWLDI, set in DATA statements in BLOCKDATA
DEMDAT. ‘

2. Values for 1975 are actual prices from Table 5.2 with an exchange
rate of W484/$1.00. '

3. Where possible, projections are based on percent changes (from
the 1974 base) in constant dollar commodity prices projected by
the IBRD, Commodities and Export Projections Division, November
1974. In all cases, a margin of 20% is assumed between export
and import prices (rice and barley, 30%).


http:W484/$1.00
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Table E .6--continued

Rice--IBRD
Barley--IBRD, wheat
Wheat--1BRD

Other grain--1BRD, corn

Fruit--IBRD, citrus

Pulses--IBRD, soybeans

Vegetables--assumed to remain essentially unchanged

Potatoes--assumed increasing trend continues to 1976, then
renain unchanged

Tobacco--IBRD

Silk--assumed to remain essentially unchanged

Industrial crops (edible 0ils)--IBRD, peanut o0il

Beef--IBRD

Milk--assumed to remain essentially at a past average

Pork--IBRD, beef

Chicken--not traded

Eggs--not traded

Fish--1BRD, fish meal

rResidual--assumed to remain essentially unchanged

The residual food commodity includes edible offal from domestic
meat production; and sugar, tea/coffee/cocoa, animal fat and
vegetable 0il, which are largely imported.
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TABLE E.7

Inputs to DEMAND From
Other KASM Models

Variable Definition Where Computed1
FPCI Per capita farm disposable income FRMAC or NECDYX (if
(W/person-year) RAP not 1inked)
UPCI Per capita nonfarm disposable income NECON or NECDYX (if
(W/person-year) (NECON not 1inked)
WOND Foreign exchange rate (W/$) NECON or NECDYX (if
NECON not Tinked)
CPUNF Nonfood price index (1970 = 1.000) NECON or NECDYX (if
NECON not linked)
POPR Regional farm population (persons) POPMIG or POPKX (if
POPMIG not 1inked)
TRPOP= National farm population (persons) POPMIG or POPKX (:f
POP(1) POPMIG not 1inked)
POP(2) Nonfarm populetion (persons) POPMIG or POPKX (if
- POPMIG not 1inked)
TPOP Total national population (persons) POPMIG or POPKX (if
POPMIG not 1inked)
TDSUP Supply of domestically produced food PRDAC or ignored (if
commodities for human consumption (MT/year) RAP not linked)
PRFRMY Regional farm disposable income as a FRMAC or ignored (if
proportion of national farm disposable RAP not linked)
income
Notes:
1. RAP = resource allocation and production model
FRMAC = farm income accounting component of RAP
PROAC = production accounting component of RAP
NECON = national economy model
POPMIG = population and migration model
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