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THE FOOD ANALYSIS SDBMODEL

ABSTRACT

The Food Analysis Submodel is intended to provide
an estimation of the food situation for the next 50
years. It consists of a population, an economic, a
land use and a food production submodel as well as a
pricing mechanism. By choosing appropriate scenaria
it is possible to analyze the effects of population
policies and investment shlfts to the agricultural
sector.

I. YiliTHEl1ATICS OF THE MODEL

The M.P. Food Model uses an extensive list of variables

and parameters which is given below:

A. Notation

1. Population Submodel

POP

AP(I} ,
1=1, •.. ,86

FERTO

FERT

KONTR

INT

FERTE

EO

ED

EA

XO

Population number

Age group of the I - year-olds

Initial fertility coefficient

Fertility coefficient

Start of equilibrium birth control

Transition period to reach equilibrium

fertility coefficient

Fertility coefficient that leads to

population equilibrium

Sensitivity of babies to protein

deficiency

Sensitivity of old people to protein

deficiency

Time constant that indicates the

years that pass until E(a} - ED

drops to 37% of EO - ED (see model

equations)

Minimum daily protein consumption per

capita below which there is no

survival
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TL

TOT15

PROFAC

PRONOR

PPCSAV(Il,
1=1, ••. ,15

AMPFO

AMPF ell,
1=1, ... ,86

PROPCI

PTPCR

PRODST

PROPCN

AM(I},
1=1, •.. ,86

BAB

TOT

AMORT

AMO

Time delay in the effect of protein

deficiency

Array used to compute lagged daily

per capita protein consumption

Level of daily per capita protein

consurr'Ftion below which starvation

occurs

Daily per capita protein consumption

Protein per capita produced regionally

Protein distribution factor

Lagged daily per capita protein

consumption

Factor indicating food supply

situation

Mortality multiplier for babies

Mortality multiplier, by age

category

Number of babies

Number of deaths

Mortality coefficient

Normalized probability that a baby

dies

Normalized age-specific probability

to die, by age category

Accumulative sum of children that

died

CBR Crude birth rate

CGR Population growth rate

CDR Crude death rate

2. Economic Submodel

A(I,J) ,
I,J = 1,2

AINV(I,J)
I,J = 1,2

Input-Output matrix

Inverse of (I - A), I denoting the

2 • 2 identity matrix



CNA

QNA

YNA

CA

QA

YA

YAX

SYSYNA

Z (I) ,
I = 1,2

U (I) ,
I = 1,2

UA

UAFK

UAF

SUAF

I

GI

lAS

IAKS

IAK

IA

Kl

INA

-3-

Capital stock, non-agricultural

sector

Capital per output ratio, non

agricultural sector

Gross regional product, non

agric~ltural sector

Capital stock, agricultural sector

Capi~al per output ratio, agricultural

sector

Agricultural production (dollar value)

Agricultural production (dollar value)

computed within the economic model

Ratio of Y to YNA

Gross output, by sector

Intermediate demand, by sector

Intermediate demand, from agriculture

Coefficient relating UA to expenditures

on fertilizers etc.

Expenditures on fertilizer and related

productive factors

Increased expenditures on fertilizer

etc.

Total investment

Investment coefficient

Additional investment shifted to

the agricultural sector

Shift of investment to the agricultural

sector, coefficient

Investment in agricultural sector,

coefficient

Investment in agricultural sector

Fraction of additional investment to

agricultural capital stock

Investment in non-agricultural

sector



IR

IRK

UIN

lAP

IAPK

IALV

IALVK

IALD

C

GC

G

GG

11

GM

1'1A

MAK

111

MC

3. Land Use Hodel

CLGR

CLNG

TA

TB

CLWR

CLM

TLM

CL

CLW
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Regional investment

Regional investment, coefficient

Imports of investment capital needed

Investment in non-land agricultural

capital stock

Investment in agricultural production,

coefficient

Inve~3tment in livestock development

Investment in livestock development,

coefficient

Investment in land development

Consumption

Consumption, coefficient

Governmental expenditures

Governmental expenditures, coefficient

Imports

Imports, coefficient

Imports, agricultural

Agricultural imports, coefficient

Imports, investment

Imports for consumption

Cultivated grain land

Cultivated non-grain land

Intercept of linear equation relating

grain land to non-grain land

Slope of linear equation relating

grain land to non-grain land

Ratio of maximum cultivable land to

maximum total land

Maximum cultivable land

Maximum total land

Cultivated land

Total cultivable land withdrawn



TLW

GLM

CLR

TLWR

TLWM

TLAW

TLWPCB

CLAW

GLW

GL

TLLS

FCLR

CLD

CLDGR

CLDNG

CLWGR
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Total land withdrawn for

urbanization etc.

Maximum grazing land

Cultivable land remaining that is

not yet cultivated

Ratio of withdrawn land to maximum

total land

Land withdrawal multiplier

Annual withdrawal of land for

urbanization etc.

Per capita land withdrawal

Annual withdrawal of cultivable land

for urbanization etc.

Grazing land withdrawn

Grazing land

Total land for livestock support

Ratio of remaining cultivable land

to total cultivable land

Cultivated land developed

Development of grain land

Development of non-grain land

Annual grain land withdrawn

YNAPC

CAPH

PTFC

PMCI

FA

ZPHG ..
GRPH

FC

FD

4. Food Production and Distribution Submodel

Non-agricultural product per capita

Capital per hectare

Productivity coefficient from CAPH
Productivity coefficient from

YNAPC

Grain production saturation level

Per hectare use of fertilizer etc.

Grain production per hectare

Slope of grain production function

at minimum level

Intercept of linear equation relating

GRGP to NGGP



FE

GRGP

NGGP

SLVMA

SLVA

SLVAR

XLVPLM

PXLVP(I),
1=1, ... ,9

LVPL(I),
1=1, ... ,9

SLV (I) ,
1=1, ... ,9

SLVK(I),
1=1, ... ,9

ALVI(I) ,
1=1, ... ,9

UALV (I) ,
1=1, ... ,9

SLVUK (I) ,
1=1, ... ,12

FGP(I),
1=1, ... ,26

SLVV

AWFM

FWCM

FW}1M

FWPM

AWFMK

AUFWP

UFWP

UFWPK

WB
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Slope of linear equation relating

GRGP to NGGP

Gross production of grain crops

Gross production of non-grain crops

Maximwm possible livestock due to

carrying capacity

Total livestock in animal units

Animal use ratio

Livestock price-land multiplier

Base price of livestock, by category

Development capital cost per

livestock unit, by category

Livestock numbers, by category

Livestock adjustment coefficient,

by category

Annual livestock development, by

category

Investment in livestock development,

by category

Meat from livestock coefficient, by

category

Gross regional food production, by

category

Gross regional meat production

Additional marine fish production

Catch of marine fish

}1aximum catch of marine fish

Maximum land under pond culture

Growth rate of marine fish production

Additional land under pond culture

Land under pond culture

Factor relating pond fish to land

under pond fish culture

Fish pond growth rate



FWCP

FWCT

FWCNTK

FWT

NGGPK(l),
1 = 1, ... ,8

GRGPK(l),
1 = 1, ... ,5

SPFTK(l),
1 = 1, ••• ,26

SFT (1) ,
1=1, ... ,26

FTS (1) ,
1 = 1, ... ,26

LSFTK(l},
1=1, •.. ,26

LSFT(l),
1=1, .•. ,26

FFTK(l) ,
1=1, ..• ,26

FTG(l),
1=1, ... ,26

FTN (1) ,
1 = 1, ... ,26

XHMLF (1)
1=1, ... ,26

FSRPC (1) ,
1=1, .•. ,26

CLK(l},
1=1, ... ,26

PTK(l},
1 = 1, ... ,26

VCLPCR(l) ,
1=1, .. .,26

VPTPCR(l),
1=1, .•. ,26

CLPCR
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Pond fish production

Gross fish production

Meat from fish, coefficient

Total meat from fish

Disaggregation coefficients of non

grain crops

Disaggregation coefficients of grain

crops

\Vithdrawal for seed, by category, coefficent

Total seed, by category

Gross food supply, by type

Coefficients for livestock food

withdrawal, by type

Livestock food, by type

Food supply coefficients, by type

Gross human food supply, by type

Net human food supply, by type

Coefficients of food losses, by

type

Regionally produced food per capita,

by type

Calorie content coefficients, by

type

Protein content coefficients, by

type

Calories per capita, by type

Protein per capita, by type

Total calories per capita produced

regionally



PTPCR

PTAPCR

PTAR

PTR

YPC

PTNM

PTPCN

PTPCB

SPTPC

DPTPC

PTPCSN

PTN

DPT

SPT

PTPCDR
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Total protein per captia produced

regionally

Animal protein per capita produced

regionally

Total regional animal protein

Total regional protein

Gross regional product per capita

Protein needs multiplier

Protein per capita consumption need

Protein per capita consumption, base

value

Surplus protein per capita

Protein deficit per capita

Ratio of protein supply to needs

Regional protein needs

Regional protein deficit

Regional protein surplus

Regional daily per capita protein

supply

5. Pricing Mechanism

TPF Total fertilizer and related

productive factors

PXPF Price of fertilizer

PXK

PXLVK

PXLV

PXLVP

PXGR

PXNG

PXFS

GRV

NGV

LW

FSV

Price coefficient

Meat price coefficient

Base price of meat

Adjusted meat price

Grain price

Price of non-grain crops

Price of fish

Dollar value of grain production

Dollar value of non-grain production

Dollar value of livestock production

Dollar value of fish production



YAPC

CCLDH

PXPTM

FDHV

FDMAR

FmWR

Fm1r1R

FDXV

FDXAR

FDXYR

FDX9YR

FDX9AR

FDXV9

PTX9

PTX9RR

PTX9SR

ENZ

ENZPLK

ENZFR

RPXPF

RPXPK

RPXPTM
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Gross agricultural product per capita

Per hectare capital cost of land

development

Price of protein imports

Dollar value of food imports

Ratio of food imports to agricultural

product

Ratio of food imports to gross

regional product

Ratio of food imports to total imports

Dollar value of food exports

Ratio of food exports to gross

regional agricultural product

Ratio of food exports to gross

regional product

Ratio of FDXV9 to gross regional

product

Ratio of FDXV9 to gross regional

agricultural product

Value of food exported from region 1

to region 9

Protein exported from region 1 to

region 9

Ratio of PTX9 to total regional

protein

Ratio of PTX9 to regional protein

surplus

Energy required for plant food

production

Energy requirements coefficient

Ratio of energy production to energy

requirements in plant food production

Growth rate of fertilizer price

Growth rate of price coefficient PXK

Growth rate of protein price
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B. Model Equations

1. Population Model

POP
t

=
86
~ APt ,-I)

1=1

FERTO t < KONTR

FERT
t

= FERT
t

_
1

- (FERTO - FERTE) • FKt , KONTR < t < KONTR + INT

FERTE t > KONTR + INT

0.7/INT, KONTR < t < KONTR + 2 • INT/7

FKt = 1.4/INT, KONTR + 2 • INT/7 < t < KONTR + 5 • INT/7

0.7/INT, KONTR + 5 • INT/7 < t < KONTR + INT

PPCSAVt(I) = PPCSAVt _ 1 (I + 1) , 1=1, ... ,14

PPCSAVt(TL) = PTPCRt • PRODST • 1000/365

PROFACt = (PRONOR - XO)/(PROPCNt - XO) - 1.0

AMPFOt = PROFAC t • EO + 1.0

AMPFt CI) = PROFAC t • [LEO - EU) • expC - I/EA) + EU] + 1.0

1=1, ... ,85

AMPFt (86) = PROFAC t • EU + 1.0

BAB
t

=
86

~ APt (I) • AF (I) • FERTt
1=1
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86
= 0.5 • BABt • AMO • AMORT • AMPFO

t
+ E APt (I)

1=1

• AM ( I) • AI-10RT • AMPFt (I)

TOT1St =
15

0.5 • BABt • AI-10 • AMORT • ~1PFO + E APt(I)
1=1

• AM (1) • AMORT • AMPF t (I)

CBRt = BABt/POPt

= TOTt/POPt

APt +1 (1) = BAB
t

• (1.0 - 0.5 • AMO • AMPFO
t

• AMORT)

AP t +1 (1) APt(1 - 1) • (1 - AMORT· AM(I - 1)

• AMPF t (I - 1)) , I = 2, ..• , 85

AP
t

+
1

(86) = APt (86) • (1 - AMORT· AM(86) • AMPF
t

(86))

+ APt (85) • (1 - AMORT • AM ( 85) • AMPF t (85) )

2. Economic Model

CNA
t

= CNA
t

_
1

• (1 - DNA) + 1NA
t
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CDNAt = CNAt • DNA

Zt(I) = AINV(I,1) • YAt + AINV(I,2) • YNAt ' I = 1,2

UAt = A (2 , 1) • Zt (.2)

UAFt = UAt • UAFK

I t +1 = GI • YNAt • SYSYNAt

lASt = (IAKS t - IAK) • It > 0.0

IAKSt = from time-series

SUAF t = UAFt + (.1 - K11 • lASt

INA = I ~ IA - (1 - K1) • lASt t t· t

I = 1,2
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IMNt = I - IRtt

IAPt = IAPK • IAt

IALVt = IALVK . IAt

IALD t = IA - IAPt - IALVtt

Ct = GC . Yt

Gt = GG • Y
t

Mt = GM . Yt

MAt = MAK . Mt

MIt = max(Mt -MA I IMNt )t

MC t = Mt - MAt - MI > 0.0t

3. Land Use Model

CLGRt +l = CLGRt + CLDGRt - CLWGRt ~ CLGRt
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CLAWt = TLAWt • CLM/TLM

CLWt = TLWt • CLM/T~1

CLNG t = TA + TB • CLGR
t

CLRt = CLM _. CL t - CLWt > 0.0

4. Food Production and Distribution
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PTFC t = f (CAPHtl

ZPHGt = (TPFt • GZPHK/CLGRt ) • 1000

GRPHt = FAt - (FAt - FB) • exp( - FC • ZPHGt/(FAt - FB»

NGGP t = FD + FE • GRGP t

= RLLVS • TLLS t

L SLVt (I) • SLVK (I)
1=2,4,5,9

LVPLt (I) = PXLVP (11 • J{LVPL11t ' I = 1, ... ,9

UALVt(I) = IALVt • SLVt(Il • SLVK(Il/SLVAt ' 1=1, ... ,9
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ALVI t CIl = UALVt CI)/LVPLt (I) , I = 1, ... ,9

SLVt +1 = SLVt(I) + ALVIt(I) 1=1, ... ,9

FGPt(I)

SLVVt =

= {SLVtCIl

SLVt (9)

5
E FGPt (I)

1=1

• SLVMK(I)/1000.0

• SLVM1'(I)/1000.0

1=1, ... ,8

1=9, .•. ,12

AWFM
t

= FWCM
t

• AWFMK

AUFWP
t

= UFWPt • WB

FWCPt = UFWP t • UFWPK

UFWP t +1 = UFWP t + AUFWPt < FWPM

FWCMt +1 = FWCMt + AWFMt < FWMM

FWT t = FWCTt • FWCNTK

FGP
t

(13) = FWT t

FGP t (13 + I) = NGGPt • NGGPK(I) , 1=1, ... ,8

FGPt (21 + I) = GRGP t • GRGPK(I) , 1=1, .•. ,5
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FTS t (I) = FGP t (I) • (1 - SPFTK (I) ) ,

FTN
t

(I) = FTG
t

(I) • (1 - XHMLF (I))

VCLPCRt(I) = FSRPCt(I) • CLK(I)

1=1, ... ,26

1=1, .. .,26

1=1, .. .,26

I = I, ... ,26

1=1, ... ,26

1=1, .. .,26

1=1, .. .,26

VPTPCR
t

tI) = FSRPC
t

(I) • PTK (I) /100.0 , I = 1, ••• ,26

13
PTAPCR

t
= I VPTPCRt(I)

1=1

26
PTPCR

t = I VPTPCRt(I)
1=1

CLPCR
t

=
26
I VCLPCRt(I)

1=1
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PTPCN t = PTPCB • PTNMt

SPTPCt = max (PTPCRt - PTPCNt , 000)

DPTPCt = max(PTPCNt - PT~CRt' 000)

PTNt = PTPCNt · POP t /100000

DPTt = DPTPC t · POPt /100000

SPTt = SPTPCt · POP t /1000 00

PTPCDRt = PTPCRt /365

5. Pricing Mechanism

PXLVP t = PXLV 0 PXLVK • PXK
t

GRVt = GRGP t • PXGR • PXKt

NGVt = NGGP
t • PXNG . PXKt

LWt = SLWt • PXLVP t

FSVt = FWTt • PXFS t • PXKt

YAt = GRVt + NGVt + LWt + FSVt
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YAPCt = YAt/POPt

CCLDHt = f (FCLR
t

)

PXPTMt = PXPTM
t

_ 1
. (l + RPXPTM)

PXKt = PXK
t

_
1

. (l + RPXPK'

PXPFt = PXPF
t

_
1

. (1 + RPXPF)

FDl1YRt = FDNVt/Yt

FDX9YRt = FDXV9t /Yt

FDX9ARt = FDXV9t /YAt

PTX9RRt
= PTX9t /PTR

t

PTX9SRt = PTX9t /SPT
t

ENZ
t

= TPF
t

• ENZPLK

ENZFR = CLPCRt • POP t /ENZ t /1000
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II. TEID1INAL INPUT AND DATA BASE

A. Requests from the Model

Playing with the model requires the input of some

specific parameters from the keyboard. For this purpose

the model issues some appropriate statements on the keyboard.

Following each request there is an example for the expected

input. This example is prima~ily intended to show the user

the format by which the data are to be entered rather than

to give a meaningful set of data.

During a session some or all of the following requests

may be issued:

"ENTER REGION, E.G. 09"

At this the user of the model should enter the number of

the region for which he intends to run the model (see

Table 1). (At the moment data are available only for

regions 01 and 09, i.e. North America and South East Asia.)

"ENTER SCENARIO NUMBER, E.G. 06"

There are some scenaria that are already implemented, which

may be found in Table 2. If you want to run the model for

one of these scenaria you have to type in the corresponding

number at this request. If you want to specify parameters

yourself you must type "99".

"IF YOU WANT TO ENTER SCENARIO WITH THE CARD READER

TYPE III AND HIT ICR I OTHERWISE TYPE 10
1

"

This provides the possibility of entering scenario 99 either

from the card reader or from the keyboard.

"SCENARIO NU.HBER NON-EXISTENT--TRY AGAIN"

This message will be issued if you have typed in a non

existing scenario number. Subsequently you will be asked

again for a scenario number.

"ENTER EQUIL. CONTROL START/SPAN, E.G. 1985/35"
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At this you must enter the year in which fertility control

should start, and the number of years after which the

equilibrium fertility factor will be reached (for more

details see [1]). The format to be used is I4,lX,I2.

"ENTER PRONOR,EO,EU,EA,XO,TL,PRODST, E.G.

44./1.0/0.5/10./0.0/0.0/1.0"

These parameters are used to cJmpute the mortality multiplier

due to lack of protein (for more details see [1]). If you do

not want to consider lack of protein you must use EO = EU =
0.0. The input format is shown in the above request (i.e.

7 (F 3 .0, IX) ) .

"ENTER UAFK,Kl,IAPK,IALVK,IAFK, E.G•• 14/0.1/0.5/

.05/0.0"

These parameters are used in the economic submodel to compute

the distribution of investments in the agricultural sector

(for more details see [3]). The input format is again shown

in the request (i.e. 7(F3.0,lX)).

"ENTER INVESTHENT SHIFT PARAMETERS, E.G. 0.063/

0.145/0.145/0.145/0.063/0.063"

This time-series which gives the factor of additional

investment to the agricultural sector in time-steps of ten

years is used to investigate different investment policies.

The input format as shown is 6(F5.3,lX).

"ENTER LAND WITHDRAWAL PER CAPITA E.G. 0.001"

This factor is used to calculate the withdrawal of land

due to population growth.

"ENTER GZPHK, E.G. 0.666"

This factor is used to calculate the fraction of fertilizer

and other productive factors devoted to grain production.

"ENTER RPXPF,RPXPTM,RPXPK, E.G. 0.025/0.025/0.025"

These factors are the growth parameters of the pricing

mechanism.
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"ENTER NDRU(21) "

The values of NDRU(I), I = 1,21 are used to control the

output provided by the model which consist of 11 tables and

10 plots. The array is entered by format (121).

The terms appearing in tho above requests denote the

following:

IREG

Number

In th~ M.P. World Model the world

has been regionalized. There are

ten regions.

Table 1

Region

01 North America

02 Western Europe

03 Japan

04 Rest of Developed Countries (i.e. Israel, South

Africa, Australia, New Zealand)

05 East Europe and USSR

06 Latin America

07 Middle East

08 Main Africa

09 South East Asia

10 China

ISCEN

KONTR (EQUILIBRIUM
CONTROL START)

There are some scenaria with special

sets of parameters available (Table 2).

If you want to specify your own

parameters you must enter 99.

Start of the equilibrium policy;

must be a multiple of 5, e.g. 1975,

1985, 2000, etc. If you do not want

any equilibrium policies specify

2100.



INT (EQUILIBRIUM
CONTROL SPANl

PRONOR

EO

EU

EA

XO

TL

PRODST

-23-

Length of transition interval,

i.e. number of years from the start

of the equilibrium policy until the

equilibrium fertility factor is

reachedi must be a multiple of 7,

e.g. 0,14,35 etc.

Dailv amount of per capita protein

intake (in grams) below which

starvation occurs.

Sensititivity of babies to protein

deficiency.

Sensititivity of older people to

protein deficiency.

Time constant that indicates the

number of years that pass until E(a)

- EU drops to 37% of EO - EU, where

E(a) is defined as

E(a) = (EO - EU) • exp ( - a/EA) + EU

(·'Age specific sensitivity to protein

deficiency" )

Minimal per capita protein consumption

(in grams) per day below which all

people die due to a lack of protein.

Time delay in the effect of protein

deficiency (in years) .

Protein distribution factor 0 <

PRODST < 1 which takes into account

inadequacies, and inequities in the

distribution system which can occur

in less developed regions.



Kl

IMK

IAPK

IALVK

TLWPCB

GZPHK

RPXPF

RPXPTM

UAFK

RPXPK

IAKSA(Il, I = 1,6
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Fraction of additional investment to

agricultural capital stock.

Investment in fishery, coefficient

Investment in agricultural production,

coeff~~ient

Investment in livestock, coefficient

Per capita land withdrawal, base

value (in ha) .

Fraction of fertilizer and other

productive factors devoted to grain

production, coefficient. This

coefficient is used to allocate

fertilizers and other productive

factors to grain crops.

Rate of price increase, fertilizers

and productive factors.

Rate of price increase, protein

imports.

Expenditure on fertilizer and

related productive factors, coefficient.

Ratio of base price increase for

calculation of the value of

agricultural production.

Coefficient for shift of investment

to agricultural sector in time-steps

of 10 years, i.e. for 1975, 1985,

1995, 2005, 2015 and 2025. This

time-series is the main tool to

investigate different investment

policies. In order to avoid

unreasonable changes in food

production IAKSA(l) ought to be set

equal to IAK.



DRU ( I), I = 1,21

B. Data Base
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In order to get only a selection of

the 21 pages of available output you

may specify NDRU(I) = 1 to get the

I-th page of printout or NDRU(I) = 0

to suppress it.

In addition to a file which contains the prepared sets

of scenario data, the food model uses three files which

provide the basic data for the different submodels. You

can find the formats that are used to .read in the data,

and the location of data within the file in the listing of

the FORTRAN--program.

The following notations are used for data read from

device number 3.

NAME(J}, J = 1,12

A

CA

CNA

DA

DNA

y

QNA

ENZPLK

IAK

Region label with up to 24 characters

2 • 2 input-output matrix for two

sector economic model

Capital agricultural sector (for

1975 in 109 US $)

Capital non-agricultural sector

(for 1975 in 109 US $)

Depreciation rate, agricultural

sector

Depreciation rate, non-agricultural

sector

Gross regional product (1975 in 109 US $)

Capital per output ratio, non

agricultural sector

Energy requirements, coefficient

Investment in agricultural sector,

coefficient



IRK

GI

GC

GG

GM

MAK

TLM

TLW

CLM

CLGR

TA

TB

CCLDH

PXLV

PXLVK

PXK

PXGR

PXNG

PXFS
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Investment regional, coefficient

Total investment, coefficient

Consumption, coefficient

Governmental expenditures,

coefficient

Impo;-ts, coefficient

Agricultural imports, coefficient

.Haximum total land (in 106 hal

Total land withdrawn for urbanization

and economic development (1975 in

106 hal

Maximum cultivable land (1975 in

106 hal

Cultivated grain land (1975 in 106

hal

Subscript of linear equation relating

non-grain land to grain land

(CLNG = TB • CLGR + TA)

Slope of linear equation relating

grain land to non-grain land

Capital cost for land development
3per hectare (10 US $/ha)

Initial value for 1975

Base price of meat (103 US $/ton)

Meat price coefficient

:Price coefficient

Price of grain CI03 US $/ton)

Price of non-grain (103 US $/ton)

Price of fish (103 US $/ton)



PXPF

PXPTM
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Price of fertilizer and other

related productive factors

(103 US $/tonl

Price of protein imports (10 3 US

$/ton)

The following data are read from device number 1:

AP (J), J = 1, 86

AM(J), J = 1,86

AF(J), J = 1,86

FERTO

FERTE

AHaRT

AMO

Population numbers by one year age

groups, initial values for 1975 (in

millions of people)

Age-specific mortality distribution

by one year age groups.

Age-specific fertility by one year

age groups

Fertility factor for 1975

Fertility factor that leads to

population equilibrium

Mortality factor for 1975

Mortality factor for babies (1975)

The following data are read from device number 4 :

SLVK(J), J = 1,9

PXLVP(J}, J = 1,9

CLK lJ}, J = 1, 26

PTK(J}, J = 1,26

Coefficients to correct individual

categories of livestock for purposes

of aggregating to a single base unit,

by livestock category

Livestock price, base value, by

category (103 US $/individual)

Calorie content, coefficient by

category (cal/gm)

Protein content, coefficient, by

category (percentage)



FB

FC

FD

FE

RLLVS

AWFMK

WB

UFWPK

FWCM

FWCNTK

UFWP

FWPM

FWMM

NGGPK

GRGPK

SLV (.Jl, J = 1,9
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Minimum level for grain productivity

per ha (metric tons)

Slope of grain productivity curve

at minimum level

Intercept of linear equation relating

non-grain yield to grain yield

Slope of linear equation relating

non-grain yield to grain yield

Land livestock support rate

Growth rate of marine fish

production

Fish pond growth rate

Relationship between land use and

pond fish, factor

Catch of marine fish (initial value

for 1975 in 106 tons)

Heat from fish, coefficient

Land in pond culture (1975 - value

in 106 ha)

Maximum fish production in fish

ponds (10 6 tons)

Maximum catch of marine fish

(l06 tons)

Coefficients which disaggregate

non-grain crop production into 8

categories

Coefficients which disaggregate

grain crop production into 5

categories

Total livestock by type



SLVMK(J), J = 1,12

SPFTK(J), J = 1,26

LSFTK(J), J = 1,26

FFTK(J), J = 1,26

XHMLF(J), J = 1,26

III. OUTPUT
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Meat from livestock coefficient, by

type (the types of animal food

considered are: beef and veal,

lamb and mutton, horse meat, other

meat, honey, eggs, poultry, edible

offal products, milk, cheese and

butter)

Withdrawal for seed, by category,

coefficient

Withdrawal for livestock food, by

category, coefficient

Total human food supply, by type,

coefficient

Household and market losses, by

type, coefficient

The M. P. Food r10del provides quite a voluminous output.

The first page shows the region label and the scenario

number as well as a reproduction of the input scenario. The

variables listed have the following meaning~

PARAMETER: POUL. SECTOR: see section II

PARAMETER: ECON. SECTOR

QNA

IAK

MAK

IRK

Capital per output ratio, non

agricultural sector

Investment in agricultural sector,

coefficient

Agricultural imports, coefficient

Investment, regional, coefficient



GI

GC

GG

GM

PARM1ETER: LAND SECTOR

TLM

TLW

Clli

TA

TB

CLGR

PARAMETER: FOOD SECTOR

FB

FC

FD

FE
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Total investment, coefficient

Consumption, coefficient

Governmental expenditures,

coefficient

Imports, coefficient

Maximum total land (in 106 ha)

Total land withdrawn for urbanization

and economic development (initial

value for 1975, in 106 ha)

Maximum cultivable land (in 106 ha)

Subscript of linear equation

relating grain land to non-grain

land

Slope of linear equation relating

grain land to non-grain land

Cultivated grain land (initial value

for 1975, in 106 ha)

l1inimum level for grain productivity

per ha (treated constant for each

region)

Slope of grain productivity curve at

minimum level

Intercept of linear equation in

which production of non-grain crops

per ha is calculated as a function

of the production of grain crops

Slope of linear equation in which

non-grain production is calculated

as a function of the grain crops

production



RLLVS

AWFMK

\vB

UFWPK

FvlC.H

FvlCNTK

UFWP

SLV

SLVK
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Land livestock support rate

Growth rate of marine fish production

Fish pond growth rate

Relationship between land use and

pond fish

Catc.J of marine fish (in 106 tons)

Meat from fish, coefficient

Land in pond culture (in 106 ha)

Total livestock, by type; the types

of livestock considered are cattle,

pigs, sheep and goats, horses, other

large animals (mules, asses, buffaloes

and camels), bees, chickens, all

poultry and dairy animals. Livestock

numbers are in million of individuals

(only for bees there is the honey

production in thousands of metric

tons). For more details see [2].

Coefficient to correct individual

categories of livestock for purposes

of aggregating to a single base

unit, by livestock category.

PARAMETER: PRICE SECTOR

PXLV

PXLVK

PXK

3
Base price of meat (10 US $)

Meat price coefficient

Price coefficient (initial value

for 1975)

PXGR Price of grain crops (10 3 US $)

PXNG Price of non-grain crops (10 3 US $)

PXFS Price of fish (10 3 US $)



PXPF
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Price for fertilizer and other

related productive factors (initial
3value for 1975), (10 us $/ton)

After that you can produce an output of up to 21 pages

consisting of 11 tables and 10 plots, which will be described

subsequently. The output is controlled by the array NDRU(I),

I = 1,21 which you have to er~er from the keyboard at the

corresponding request from the program (see section II). As

described before you have to set NDRU(I) equal to 1 if

you want to get the I-th page and equal to 0 if you want to

suppress it.

Page 1: Population Indicators

This page contains 9 time-series for the years 1975

2025 concerning the population sector. The different columns

are entitled as follows:

POP

BAB

TOT

FERT

MORT

CBR

CDR

CGR

TOT15

Total population number (in millions)

Number of babies (in millions)

Number of deaths (in millions)

Fertility factor (not to be mixed

up with crude birth rate)

Mortality factor (not to be mixed

up with crude death rate)

Crude birth rate

Crude death rate

Population growth rate

Number of dead children (i.e.

accumulated number of dead children

up to an age of 15 years)
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Page 2: Capital

This page provides time-series of some relevant economic
, d' '1 9 $ln lcators. Unlts are 0 US :

CA

CNA

Y

YA

YAX

YNA

YPC

Page 3: Investment

Capital stock, agricultural sector

Capital stock, non-agricultural

sector

Gross regional product

Gross regional product, agricultural

sector, computed within the pricing

mechanism using the output of the

food-production submodel

Gross regional product, agricultural

sector, computed within the economic

sUbmodel. The values of YAX have been

retained so that they can be compared

with YA, but they do not have any

effect on the computations of the

model

Gross regional product, non

agricultural sector

Regional product, per capita (10 3 US $/ha)

In order to investigate different investment policies

several investment indicators are shown on this page. Again

units are billions of US $:

I

IA

INA

IR

IMN

Total investment

Investment, agricultural sector

Investment, non-agricultural sector

Regional investment

Imports of investment capital needed



lAP

IALV

IALD

Page 4: Land Indicators
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Investment in non-land agricultural

capital stock

Investment in livestock development

Investment in land development.

This page presents the ou._put from the land-use submodel.

Units are millions of hectares:

CLGR

CLNG

CL

CLD

CL\v

CLR

TLLS

FCLR

CCLDH

Cultivated grain land

Land cultivated with non-grain crops

Cultivated land ( = grain land +

non-grain land)

Cultivated land developed annually

Total cultivable land withdrawn

Cultivable land remaining

Total land for livestock support

Fraction of cultivable land remaining

to total cultivable land

Capital cost for land development

per ha (103 US $/ha)

Page 5: Agricultural Production

SUAF

PXPF

ZPHG

GRPH

GRGP

Total expenditures on fertilizer

an related productive factors (units are

billions of US $)

Price of productive factors (103

US $/ton)

Use of fertilizer and related

productive factors (kg/ha)

Grain production per ha (ton/ha)

Gross production, grain crops

(106 tons)



NGGP

ENZ

ENZFR

Page 6: Yield
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Gross production, non-grain crops

(l06 tons)

Energy required for plant food

production (1012 cal)

Ratio of energy in produced food to

that required for plant food

production.

In order to investigate the effects of increased

fertilizer usage this page provides some details on yield

indicators:

YNAPC

PMCI

CAPH

PTFC

FA

ZPHG,
GRGP

Regional product, non-agricultural,

per capita (103 $/cap.)

Productivity coefficient from infra

structure

Agricultural capital per ha

(103 US $/ha)

Productivity coefficient from capital

investment

Saturation level for grain production

(ton/ha)

see description of page 5

Page 7: Livestock and Fish

This page shows some figures on livestock and fish

production:

FvlT

SLVA

Meat from fish (106 tons)

Total livestock number (corrected to

a single base unit) in million of

individuals



SLVNA

SLVAR

LVPLM

IALV
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Total livestock supportable on

available grazing land in million

of individuals

Ratio of total livestock to maximum

livestock supportable

Livestock, price-land multiplier,

whicr. is a function of SLVAR

Investment in livestock development

(109 US $)

Page 8: Protein Indicators

In order to analyze the regional food situation some

protein indicators have been defined:

PTR Regional protein production (106 tons)

PTPCR

DPT

DPTPC

PTN

PTAR

PTAPCR

PTPCSN

PTPCDR

SPT

Annual protein per capita produced

regionally (kg/cap.)

Regional protein deficit (106 tons)

Per capita protein deficit (kg/cap.)

Regional protein needs (106 tons)

Animal protein produced regionally

(106 tons)

Animal protein per capita, regional

(kg/cap. )

Ratio of protein per capita supply

to needs

Regional daily protein per capita

(kg/day)

Regional protein surplus (106 tons)
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Page 9: Pricing

This page shows the dollar values of food production:

PXLVP Adjusted price of meat (10 3 US $/ton)

GRV

NGV

SLW

LVV

FSV

Page 10: Imports

FDMV

FDHAR

FDHYR

FDMMR

PXPTM

Page 11: Exports

FDXV

FDXAR

FDXYR

FDX9AR

Dollar value, grain production

(l09 us $)

Dolla~ value, non-grain production

(10 9
liS $)

Total meat production from livestock

(l06 tons)

Dollar value, livestock production

(l09 US $)

Dollar value, fish production

(l09 US $)

Dollar value of food imports

(l09 US $)

Ratio of food imports to agricultural

production

Ratio of food imports to total GRP

Ratio of food imports to total imports

Total imports (109 US $)

Price of protein imports (10 3 US $/ton)

9Dollar value of exports (10 US $)

Ratio of food exports to agricultural

production

Ratio of food exports to total GRP

Ratio of food exported from region 1

to region 9 to agricultural production

(not implemented)



FDX9YR

PTX9RR

PTX9SR
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Ratio of food exported from region 1

to region 9 to total GRP (not

implemented)

Ratio of protein exported from

region 1 to region 9 to total protein

produ~~d regionally (not implemented)

Ratio of protein exported from

region 1 to region 9 to regional

protein surplus (not implemented)

The following ten pages are graphical representations

of the above tables. Therefore, they will not be discussed

in detail:

Page 12: Plot of population indicators (POP,BAB,TOT,TOT15)

Page 13: Plot of population growth indicators (CBR,CDR,CGR)

Page 14: Plot of economic indicators (Y,YA,YAX,YNA)

Page 15: Plot of investment indicators (I,IA,INA,IR,IMN)

Page 16: Plot of land indicators (CLD,CL,CLGR,CLW,CLR)

Page 17: Plot of food production (FWT,SLVA,GRGP,NGGP)

Plot 18: Plot of protein indicators (PTN,PTR,DPT,SPT)

Page 19: Plot of protein per capita (PTPCR,PTA,PTR,DPTPC,PTPCN)

Page 20: Plot of imports (FDNAR,FmlYR,FDMMR)

Page 21: Plot of exports (FDXAR,FDXYR)

IV. BATCH VERSION OF THE H.P. FOOD HODEL

To use the facilities provided by the TH Vienna a

batch version of the M. P. Food ~lodel has been implemented

on CYBER 74. In this batch version a few additional features

have been incorporated which are described below.

In order to treat the investment shift to the agricultural

sector appropriately a mechanism has been built that adjusts

the scenario variable IAKS in such a way that no starvation

occurs, but also no surplus protein is produced. This

mechanism can be especially helpful when investigating the

impact of population policies.
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Economic aid or a food aid program may be specified

exogenously by means of the time-series AIDF and AIDT (11 data

points for each time-series).

Last but not least, ~~XIYR is not fixed ( = 2025) but

may be set equal to ~075 for studying the long-term behaviour

of the model.

Due to these changes in ~~e program the data base is

also slightly different from that already described. The

whole data base (together with the scenario data) is read

from device number 1. The actual location of the data may

be found from the program listing and the examples that are

given at the end of this section.

There are two additional parameters NFLAG and NPER which

denote the following:

NFLAG: Control parameter, IF

NFLAG = 1

NFLAG = 0

NPER

IAKS is determined so that after

a period of NPER years no

starvation occurs (if possible:

IAKSA is subject to IAK < IAKS < 1).

A time-series for IAKSA must not

be given.

IAKS is calculated according to

the time-series IAKSA. The program

assumes that the time increments

of IAKSA are 10 years. So the

number of data points depends on

~mXIYR (e.g. 6 data points for

MAXIYR = 2025).

This parameter denotes the length

of the period over which IAKS is

optimized in the sense that no

protein deficit or surplus occurs

after that period, provided a value

of IAKS can be found that obeys to

IAK < IAKS < 1.
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Assuming that the computations

start at year t this is done byo
solving the equation

PTPCNt +NPER - PTPCRt +NPER = 0
o 0

numerically. This yields a value

IAKSto+NPER. The values IAKSto+I

I = 1, ... ,NPER-l are determined by

means of linear interpolation

between IAKSto and IAKSto+NPER.

After that the computations

consider the interval to + NPER to

t + 2 • NPER etc.o

The values for AIDT and AIDF are read by format (11F6.2).

They correspond to 5 year or 10 year increments for MAXIYR =
2025 or }ffiXIYR = 2075 respectively.

The output of the model provides now an additional page

that will be printed if NDRU(12) = 1. The actual printing

of the provided plots can be controlled by means of NDRU(I),

I = 13, ... ,22 (see Chapter III).
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EXM1PLE 1. Sample set of data for the batch
version of the Food ·~iodel (without· --

_~__~imiziIl~KS~) ~ _

0.(3~102

0.0"121
0.ee170
~.i30222

0t~0273

~.C;;'~H5

0.e0711
~.01467

0.0231b
~.04025

1.30
:S.5~

U.22

\:).~0000

rJ.00413
0.~5b74

~.~HI169

0.~183S

~. 0022~_

~.0"0

O.0i'H~00

l!l,000Q'l0
. 0.000~H'-

-

0, ('ill 'H)"
0.00250
0,04870
0.05~17

V),0?235
0.(HHeS
It). VltHW0
0. c:::¥W~v,

e,. Vl~HW\1
0, 00~)0~

_ Z,01iH9a
0."~12q

e,~~lbS

0.k?~214

~."~2ba

0.~D3R5

0.0e670
O.~H42q

0.021~b

0.~3861

2.90
1.32
~.92

i:'l' 75_____ __ ~ ~_ ~ _
~;~C,~TH EAST ASIA
II, e.2~2423~ _li':.~~f'.q1q~8 e.rrs5b\~25 __ 0.28'/fl18~__ _ _ ~ _
ECa 3q.~qq2 22S.Q9&J 0.0555 ().02657 11~.7& 2.5e~oC 12.2214
1:: C0 e • 1 (j ~ q 9 70 _0. 3 ?' _ l • 12 85 y3 iJ ~. 75 '1 q 7q eo· '" ~ q q q 4 Eo 5 ~. 12 oJ 9 q b 0 0, 1 73 q 9 (, 0 __
~A~O 5b5.0 2.44 278.~ 171.8~4 • UH.b982 e.79b95 0.33~5
;:, RIC E 1• 5_ _1• 0 1 • Q' _ r,. 115 V" • [~ q 0 • q (' • 15 2 • .,
~p 75 50.6b438 a5.B8~5J "3.547a2 41.51517 39.Ra~3q 3B.~8i~23 37.13 0 23 35,96400
~p 75 311.9362933.1S~54_31.3r)31"31:'.170Ll5 3r..:i273 1J 29,3~.sa9 27,98729 27 .. 23886
AD 15 2~.3313\ 25.bUq15 25.~734? 2~.711~3 25.?UB1Q 2a.32~7b 23.22588 22.31420
Ap 75 2 1 • h 1Rb 3 1 7 • 7 :S ? 11 ~ __ 17 • Q 91 581 7 • 22 IJ 7b 17 • ~' b"! v. b 17 , 5 1 i 1q 18 , '36 q 75 18. B51 e ~

AP 7~ le.7'4~4 18.1AZ74 17.1207~ '5.752S~ 14.S~27B 13.~G=Qq 12.q~1qB 12. 4 522&
AP 75 1?.lq4~h_11.qlJe,71 11,"tJ775_11.3173~ lC~.9~1~(J 1[1.56I;q3 1(',23b89 9.96967
AP 15 9.16359 9.b1609 9.SP?03 9.33719 q.1~~37b 8.8~b33 B.~4q37 a.eS18S
AI)_75 7.b~82'7 __ 7 __ :351u~ __ 7.025ee. "'.73972 b.LUJ3b~ b,eS6~8 5,7~218 5.3'lS7Q
A? 75 ~.q931a ~.b«3~q tJ.31?01 3.99 1J 57 3.6306b 3.31167 3.~8871 2,~2888

_AP_75 2.57SQQ __ 2.34129 2.12~";a _1.94'~81.1_ 1.722 uB 1.50297 _1,28188_ l,081I3
AP 1S 0.~9?12 ?73437 e.6~~S5 ~.S03?a 0,~19Bl 1.5~9b9

A!1 ~ • B2 4 '=1 t _ ~~. ~ 11 q ~ 1 _ ~. (J ~ 866 0. c: 0 72' 5_ (ll. 0C5:S b [1 • ~ e3 £j 5
A~ ~.0D058 0.~0~bl o,~~~o~ 0.CLlea 0.0e123 0.7.0129
AM ~ • r?' C12b _ ('.:~ ~11 29 f' • J ~ 1:3 ~ __ V', • r: r' 1a2 __ ;;,. Ct- ~i 151_ ~~'. l'J;:' 15 q
f.,-1 0 • ~~ J 1 7 4 0 • ? ~ 17 7 0 • ? 0l b 2 0 • ~ ~, 1B8 0 • 0 iii 1 9 b ~ • e l~ 2 0 5
AM __~ 0. (7'. ;12? 9 __ ~ , e'123 4 (~ • ~.w 2 oS 9 __ ~ , "L' 2 a 3 _ 0, '-:Hl2 ~ q 0 • ~H~ 2 5 b
AM 0.eQ~8a r.p~2q6 r.nB310 ~.~~]24 n.J~3"~ ~.2C36~

AM 2 • ~ ~1l,151_ ~.? " tJ q 2 0, ee5 ~ 4 0, CW5 73 ;;, , '9 it) c- ~ 9 ~ • e· (1 b Ll0
AM ~.~C77b O.~?J~Ob ~.0~q82 0.~111q ~.01~52 0.~1357

. At1__~_____ ,~. ~'11 aT9_'~ • c1is q 3 LJ , 0 15 'H~. ,~, V' 1h 2 7 . ~. ~ 11 ~ C' 0 • ~11 9 15 .
AM ~.825a4 e.e275Q 0.03~47 8.0329B l.~3~23 0.~3717

. AM 0.~4~v~a __ e.V'ai.l7I.1c.v1'~f\4b _ 0,05319 0,0625vl ~.(:lbq{9

AF ~.D~~08 0.ro~~c v.~~~~O 0.e~~00 ~.~~gU0 0.r~0~0

_ ~ F' __~__ e• !) ,\ r r;, II) _. r , 0 VI i,\ 'J!1 " • (~":18 e6 (1. (,1 Vi l~ 2 7 ~ , 9! G)~) 7vj r' • vJ'~ 1 {J ~

AF 0.~O~i.l5 ~.30q18 ~.~la(j8 ~.02090 ~,~2Q16 0.03883
1\ F ... 13 • nb v4 9 __ ((, • (~" 15 4 _ v) , VI b 0 i;J 1-1 __ Cl , r 5 750 'J •V' 5 4 85 ~~ • ~i 5 2 (J f)

AF ~.G44q9 e.~42~Q r.03~q3 0.~3527 ~.~31~R ~.02h67

AF a•0 1 /J 7 9 ~ 0 • ~, t 1 72 __ ". Ii: ~ Q15 ~ • r7; C7 ~ 6 ('I • '.] ~ 5 40 0 • C~ q 0 9
AF C.201~7 ~.001C2 0.00~~q 0.0002Q 0.~00~9 0.0~~00

AF ~ 0.8C'C~1("" __ G'1.NlC('k) r,~0r130 _ 0,vWNH~~ ~,()(,W"'O v..vJ~l)0["

j\F a.c)~HH10 0,O(i1V;00 ~',000,i:i~ C.M·)\'HJe ~.D00'·)~. ~.(1{1()E}0

AF o.ee~W0 ~j,~;)~V~ '.l.V'CW~l:?! .. 7r.0vwN~ ~,LWC'HW VJ.0r.~~(·er

AF 0.~O~~0 a.~~~V0 ~,~0000 0.0~008 0.0~~00 0,00~0~

__ 2 , q :; 4 2 U 1 , :5 ·f r:, 4 3 ? • 8 ;) ~ 1a () •e4 8 0 3
SLV~ ~.6a99q e,1Q QQ9 ~,09q9q 1,~0e00

.';;I.VK '!_.C\?999 1,~.H'H100 _
PXLVP ~.12~99 0.0tJ299 0.C{499 0,09999 0.~B099

;;l xL~L__~ 0. ~la~5~ IJ _. n80 99 ~_ _. ... ~ .
CL~ 2.5~ a.38 2,~8 0.9Q 1.64
elK 1.63 1,4] ~.b5 3.~0 7.1~
:: U< -.~ - .3 • b ~~ 3 • IJ 8 . .5 • IJ v, 3 , 4 9 ~~ • g 7

elK 3.45 ~.~9 2,15 ~,~~ ~.00

PTK 17.70 11,90 lS. b 0 2e,~0 15.28



-42-

1til t 1111111

PTI( __ __ --- 12. 4 ~ 16 • ~ 0 __ 3.5 el 1B • r V) 0.60
PTK 9.50 9.70 6.70 11.~~ 0.00
PTI< 23.10 I2l.HJ~_19.vJ0 0.~0 ~.C10

VARIOUS 0.Q1QQ8 ~.0?38q .~6.1q73a 1.71991 87.11290 0.~7099

YAR 1au~ 2 • 0 7 4 10 _13 • 0 9 J 10 lJ • 4 £I 9 q 7~ ~ 0 • e.1i" 1 10 2 • ~ (10 16 • :H~ 0 8 _
NGGPK 0.04360 0.1388~. ~.~0640 ~.063~~ ~.03530 0.07010 0.0a75~
NGGP!< ...e. 0351______ __ _ .._. __. . ~_._ .. .
GRGPK 0.100~~ 0.Jh380 0.1~890· ~.bqqb0 0.~2770

_SI.V .266.258 __ 33.1152 __ C?~1a.~38. ~_ 3,13495_ UH').654 1.49997 _b1~.859

SLV 537.n0~ 327.711
5 L,.V MK 4.33 7 _"",.__~'j. 65 Ii __ 3. ~~0 .0.331 0.20 1.0 0,875_._
SLVMK 1.560 ~.630 117.1~0 5.0 1.50
_S PF TK ~ .0 0 t 0 ______.0 .. ~ 0. ~ 0. 0 ._ 0, ,,____ _ 0." _ c

SPFTK 0.1 0,0 ~.0 ~.0 ~.0 0.0 0.20
.5Pf TK _0_. 2 0~ 2 Ji, 2 __..__._ 0,2 0, _1 0!_1 ~.1 __
SPfTK 0.1 0.1 ~.1 0.1 0.1
_~SFTI< 0.0 ~.0 ..0.~.. 0.e1 0.0 12l.0__ 0.0
LSFTK 0.0 0.~ 0.0 0.0 e,.0 0.0 0.0
~SFTK ~.0 0.1 0.~ .. 0.2 . 0.0 . 0.2 0.~LSFTI< 0.1-----0: 1-------v).1L) ------~. 1.3 .1------- 0 ~ 2 - --- --.------- --------- -

FFTK 0.85 0.ti5 ~.~S 0.e~ ~.85 0.85 0.85
~F-F'iK 0~·8 s----·----0~·-ti 5----- -- (() .-tiS -.--.----0. "'. 85 ~. 65 -- ~--- -- -0.80

. - .."--.--- -~. 8

ffTK 0~7 0.~ 0.1 0.6 ~.8 0.8 0.8FF TK 0-. 8------0 ~ -tf--------~ ". 2------~ -0 •2--- 0 .1- -------- -------- -- -.- --- ------
XHMLF 0.2 ~.2 ~.c 0.2 0.2 0,2 0.2-x HMLF 0-~ 2 j -.-i-------~-~ ~----0.2 ---- 0.2 ------ -0.3 --------- k1. 3

!H~LF 0,3 0.3 0.j 0.3 0.3 0.3 0,3Xt1MLF 0 ."3-·------0 ~ 3 ---- ----~.3 --------- -~. 2 ."--~--- 0. 2 -".-_.~--."- ------- ~-------- - 0- ""0-

_9_~ "---=1 _
09
__~_9_lq9~__ 35 _4~.0 1.0 kJ.25 l~,12l 25.o o.0 0,7 SE

0.5€10 (21.~~0 0,5 k.l.05 0,0C2 0.bb7 0,~20-----0.02(l SEA
___ 0._t53Q ~. e.25 _ _ _

IAKSA ~.la4qq7 ~.3~~ ~.300 ~.3~0 0.3~~ 0,300 0.3€0
.!,_~.~0 0.3_~0 0 300 0. 300 ~ 30Q!_________ ~. .._. . . _ _ l! __~_ ~~ .. .. ._._.__.__ . _

TECH"I.AI
FOOD ~ID---------- - --_._-_._-------- --_._-_.__._-------------_._--_._--_._--- .

--------------~--_. --- --_ .. _. --- .._._--------- ---.--._---- ---- ---_._.- _. . _._- .- - _._.- --

------------- - ._-- - -- . _._-- ---------_ ..----- ._--- ------_ .. -
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EXAMPLE 2.
------------- ---- - ._--- .--""._-- ----- ---.

Sample set of data for the batch version
of t_h_e FOOd :'odel (optimizing_lAKE_ as _
described in IV)

0 .. "01021
0,"~n21!
0.2!rl11l
0.e~222

11:.00273
0.eDl,£15
0~id3711

0,fl1467
0.k:1231b
0.04025

0.ee000
0.~HHH3

0."Sb74
0.~U1b9

'l.~1835

0.e\3223
0.~0"

ij.0000 0
~.~e~1il0

0 • .,00e a

0.0~1q8

0.~tH2q

~.~~lb5

0.'H~214

e.0~2b4

e.~W365

0.~e.o7~

e.~1L129

~.r210b

0.03881

".~~~~0

0.0v250
0.~4B7<:l

~.~S~i11

~.e,2235

0.N~3V'5

0. "'~~w:~
0. NHH~0
0.0~~00

0.00~00

~.0~H1e0 0.00QQ

0."~050 ".0"~S

2.90 1.30
1.32 3.50
0.92 \l.22

~.~~ 2J.l~

II

i~ ~ 7 5 __ ___ _
:- :: uTf~ EAST AS I A
r. C ~ C:': ? l.I 2 3 ~I ~. r~ fo. q 1 94 B _0, (J 5 5 £t ~j 2 0 "'. 2 8 ("\ 8 180 __ __
i.CO 3g.4S:;C. 225.I.O,;n~ 2.;'5':l5 l).i2657 l7V.7h 2.5"~0r 12.?214
r.: c a 0 " 1" £t99}-'LJ2._. :H'l __ _ J~ •12 IS 5 ~_3_~e~ I 7Sq97 ~ ~ e.. 2' ':'# q q q 85 "'. 12 4 q q t- ~ _a • 17 3 9 9b 0
LAND 5bS.~ 2.44 27d.~ 171.~~u • 48.b982 ~.7969S 0.33~5

~~ICE 1.5 1,~ _',P e.115 0.~q n.9 e.IS
A~ 75 50.hbti3B 4~,8n~50 ~3.5a78? 41.51517 3q~8a339 3B.£t8023 37.13~23

AP 75 3a.9~h?9 33,1~R~4 31.30316 3V.176 g 5 3~.~2734 29.35Aa9 27.98729
AP 75 26.33\31 25.~4915 2S.f73~2 ?5.111C3 25.2~819 ?£t.32276 23.22588
AP 75_.__ 2Lb1~~3 17.73~~9"; 17,<.t'11'B_p , 2?47B 17,~63r'b 17.~111918.3bq75

AP 75 lB.77~~a 1B.1H/74 17.12~70 15.7525C 1~.S~27B 13.59599 12.9~lq8

liP 7~_I.?,19(J~'h 11.9~CI1 11.~l,/7·'5 11.31735 1~.9S1~~ H''I.5(-893 le.23b89
A? 7S Q.7b30 Q 9.b1609 9.5~?~3 Y.3~719 q.1~37b 8.80b33 8.u u 937
AP J 5 7 , nI) 8 :; 7 __7 .t 3 t; 1 iJ 5 _ 7 • i~ 25 b ~_ _ f, It 7 3 <1 7 2 __ b. t.l4 3 h It' b • ~ Sb LL 8 5 • 7 ~~ 2 7 8
AP 75 ~.9931~ ~.b1~eq ~,31?01 3.9q~57 3~63Rbb 3.371b7 3.e8877
.a~ _75 2.5789Q 2.31.l12~ 2.12r,04 1.9 U ['RLJ 1.7?2~B 1,5V12 IH 1.28788
AP 75 ~.8921? e , 73 a 37 ?~~b~S C.S~3?u e.41 Q81 1.56969

_AM_~ ~~,V'?~91 r.,r.h.,q51 __ ~.~0eb6 _ r.e'I'125. 0.e~53e e,.z,~3LL5

AM 0.~rr58 0.D~ebl P.~~pdb r.301ra ~.OO'23 O.~C12q
AI1_~ 0 , C1012 c ~ t ~ 012 9 __ C• ~ til 3 ~ ~ • ~ ':11 £12 ~ I a ~ 151 _ 1:.1 I ~1 ~\ 1 59
AM 0 • ~ /11 7 ~ ~ • (' ~ 17 7 eo I ~ e 1B 2 ~ • (1 C'i 1 f, e. ~ • \J 0 1 'f b Co' • [l C\ 2 ~ 5
AH _ __ __ _0 I (?' C' 2 ? 9__ _ lA , ~ i?l i? 3 L!~ _ r, • r. 2' 2 $ 9_ ~ , V1 ::'! 2 4 :3 ~ • Vl ~ 2 /J 9 e•0 0 2 5 b
AM 0.~i?B4 ~.e~29b e.7~31~ 0.0032" ~.003~e e.~J360

At1 0,"r;,~51 __ e: •..,~£tq2 0.rleSjti t~.N1513 __ e.O(i~~q ~.H;6aft.~

At' ~.V~77b 0.0~8bb r,.~0q62 ~.rl11q 0.01252 r.01357
A!1 . ~,:-J, lLJ 7 q [, • r 1/J q 3 0, (' 154" _1'1 • e, 1 t: 2 7 ~ • a1752_ (1. V11 915
AM 3.02544 C.027d9 e.03047 0.~3298 O.~3523 0.03717
AM 0.c:~204_ (1.()4474_~.0£t846_ O.~J5319 0.lH)?5~) 0.36919
AF e.0J0~0 0.~~~00 a.~~00e ~.00Me~ 0.0~0~0 O.~V€~0

_ AF ~.Q'~ree __ 0.00£1r.:0 __ ~.[,F('rlv)b_ [).O(:H?7 .. rl.Or:'01r, .. Pl.I:Hl140
AF ~.00b45 ~.0~978 e.01a 4 8 ~.8?~9~ 0.~2qlb ~.e3883

_.. AF __~_e.C(;09<i_--CJ.e.~151J---!J.r,b~~a_ r.i?5750 0.~15~85 k'.V,S2£lb
AF ~.~44q9 0.~a209 ~.C3~93 ~.03S27 ~.~31t8 0 4 02667
Af 0 • () 1 a 7 q _t:' • 0 1 17 2_ e•c \) q 15 __ eo •0 2l Hib _ D • 0 D5 4 ~ . 0. (l, ~~ " 0 q .

AF O.~~157 0.00ll2 v.~r~~q ~.00~29 ~,~~~~9 0,00~~0

AF O. 0~' ~ v. ~ _ ['. 0 2"" (:, 0 __ n. \'1 ~:H~ \) C __ ~ • r,HW 0 ~ _~ • Vl i~ 0 r; 0 e • v, i:HHH'l
AF 0.0r~~~ ~.~0~~0 v.~w~~a 0.~0~0~ ~.~~~~3 ~.00U~0

AF ~). nC:' '3:~;J __ 0 • ~.L"'o3 ee: __ !:'. 0 ~ ~ 0 ~ _ 0 • nIW ee 0. 0 ~ 0" 0 0. ~ vH"'H~
AF 0 • ~ l' () 0 ~~ [' I 0 \H (' Vl 0 • (0 0 ~ 0~ 0 • 0 v: ~ ~ {~ ~, I !J iil et ~ 0 0 • ~l 0 Vl0"
_________ 2.951121.i 1.375 1B 2.8('i414 0.040~3

SLVK ~.bl.iqq9 0.1Q999 u.~9999 1.00e.00 1.00ee~

SLVK O.00999---- _1.~Oe0fl~ .__ ------ --- - -- -----
PXLVP P.12499 ~.0Q299 ~.~lqqq e.~991q 0,0e~q9

? XL \'P ~ Ij. CP"50_ . 0. vH3f4.99__~ __ ---------- -- --------------
eLK 2.50 4.38 2.A8 0.94 1.64
CLtL l.63 ___1.l.I3- VJ.b5 __ .. _ 3.r.0 7.16
CL~ 3.63 3.48 3.b~ 3.4Q 3.87
Cl. '< __ _ 3 • I~ '3 (J • 59 2 • 75 e I ~. f1 r, , (l ~

PTK 17.7~ 11.9~ 15 • b 0 ?0.~0 1~.2~



---------.------------------

P TK_ 12.4e 16,00 3.50 18. e0 0. &0 __ ___ 18.80 12.. 2Gt_
PT~ 9,50 Q,7e b.7~ 11,60 ~.~0 1.80 1.70
g Tl< _ _ 23. 1iZ ~ , 7 {~ 1q I 13~_ C:'! , ~ el ,~ • "0 _
VA~IOUS Q.Qtqq~ ~,~238~ .~b.1973~ 1,71991 ~7.712q0 0.01099 0.01002
VARIOUS 2"e'7IJt" 13.l"9(t110 ~.4£lqq7 __ ?r.0110 2,C!l?0 1b.3~"8 _
~~GPK ~,b436~ 0.13880 ~.~064~ e.~b300 0.~3~30 0.07~10 0.00752
~ GGP I( ~ • 2' 351 ._ __ _ _ _ _
GRGPK ~1.10~0~ 0,~6380 0.10890 0.b9Qb0 0.02770
SLV ._ 260.258 33,1'~? _20~.238 3.13495 _100.&54 1.49991 612.8.5~

S~V 537.0~0 321.711 -
5 L. V~_11t .4, 3 3 7__ 35 • () 5 ~ 3 • :i 00 __. 0 • 3 3 7_____ 0 .. 2 0 1 --e-- e. 8_!S-_
5~VMK 1.560 ~.h30 11 7 .100 5.0 1.50
SP FTK 0• ':1_ _0 .~, __ e" ~ 0 • 0 ". 13________ "."__ ___ _ "." _
SPFTK 0,1 0.0 0,,0 0.0 e.0 0,0 0.20
SPF TK ~ ,2 ~_ _0 .. 2_ 0... l 0,.2 0.1 0.1 0.1__
SPFTK ~.1 0.1 0,1 ~ .. 1 0.1
L.~FTK £ .. 0. 0.0. 0,10 0.0-- 0,0 0.0 -".. 0..__
~SFTK ~.0 0.0 0.0 0.0 0.0 13.0 21,21 .
LSFTlL~____ 0.0 _ 0.1 0 • .i:L " .2 -, 0 .O_ ~ .0 .. 2_. --.0 •.e~_
LSFTK 0.1 0.1 0.0 ~.1 0.2
FF TK ---------01' 85 __~. 85_~_ 0. tiS e. 65 El,8S _ 21.85__ 13.85..._
FFTK ~.8S 0.85 ~.a5 0.~5 0.85 0.8 0.8
FF 'T K 0 • 1 _ \'I. ~ 10. 1 ~ e. 6 0, 8 ~. ~ ~ 0.~ _
FFTK ~.8 0.8 e.2 0.2 0.1

_~.H'1L.f 0 .2 0. c 0.2 0. 2 ~ 0. a 13.2 0 .a__
XHMLF ~.2 0.2 0.2 ~.2 0,2 13.3 13.3
XHHLE.. ",3 .0.3 0. 3 v.3.~ ~. 3 .0, 3 0._3._~

XHML.F 0.3 0.3 ~.3 ~.2 0.2
Qq 1 ~ ,\:3'1 ~- -~--------------------------------- --------------- -----------~-~-. --------------~-______l

__~~q__l..cL95 __ 35 (4 4. 0 ~ 1.0 ':1, 25 J 0.0 _ _ 2S. 0___0. 0 ~__ 0 .. 7 __ SE
0,5~~ ~.~~~ 0.5 ~.~S 0.~02 ':1.667 0.020 0,1324 SE

_____________ a...1539. _ 0,025 ~ _ _
TECHN.AI

_______________~ FOOD AtD
111 11111111 1
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-----------------------------
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EXN1PLE 3. Set of prepared seen'aria to be used under DOS
----'--------

25.-e ---- 0.21 - ------ 0. 7se:T
e.~b}. .0.025 _.__ ~.~25 SEA

e.1J.15 .. .._ . _
25,0 0.0 0.7 SE
o~ bb T. ._13. 02.S e.02 5 S~~_

--~--' ----

1r:l.25 lV'.e·
~ , e5._ ._ e. n~, 2

oq _ .._._
~1 210~ 0~ 44.0
._. ._ 0, ~C\~ _ ~. 0V'~1

.153q~ 0.0
.____. k) ,1 a" ~_q_7_ 0. 1!-+ U_Cl~} O. _la_~ 9_q r ~'. 1a'!~_~t ~ ,1 44.~57 ~. 14 ~ CiQ 7

02 2100 ~0 al.l,0 1.0 ~.·2S 10,~ 2S.-0·------e'~0----0~-,·----S-EA

•. VI.se~ . O,000 0.5 1(),05~,002 0.bJIJ_. 0.0~5 ",!25_._SEA.- , 153 q VJ-- ---", • 0 - -- ----- ---------.. --.- ------. --.-----. --.

k'.141J9')7 0.3~e 0.3l:(2I ~,3~0 ~.30~_.__ ~.3~~~...__ . . ....._
03 19Q5 35 - 4a.~ 1.,0 :0.25 lv·.e 25.0 0.0 e.1 SEA

e.S~0 0.0 P0 O,5 ~,0S 0,0~2 e,bb7 0.025 ~.~25 SEA
----·~15 3'to"- ~. ~ -----------.--- --.- .-------.-.-- --- --------. ---- --..-- -- '- ---.---- -- -....-----.-

o1.1 4 4 9qI_ Ql • 1A5 0 • 145_____ fJ • 1 " 5_ .___ ~ • 1 4 5 0 • 145
'!l4 197 S 35 44.0 1 .. " 0 II 2S 1e.. 0 25.0 -----0 ~0 ----·-e~-f----S_EA-

_. .___ ~. 5 rJr? .__ 0!, ~ eJ~ ~JI_~ ._~ ,_~.s .__ 0" eJ~2 _~.bb 1. .0._02_~. _". 025~E A
.153q~ 0.'"

__ _ _ 0. 1 4 Lt'1~!_ ~. 1"5 0, 14_~___ 0 .. 145 0.145____ 0.1" 5 _~__ _ . __ ._______._.. _
0S 1975 35 a~.0 1.~ ~.2S 10.e 25 .. 0 0.0 0.7 SEA

. 0.500 ~.000 0.5 ~.~5 ~,~02 0.bb7 0.025 0.0CS SEA
-.-.--.---~ 153q0- ---0 .. 0 ------------ - ..--- ..----- --. ------- .. --.. -.----- --- .-- ---.--.-- ---------

0.14~9q7 ~.300 0.3~0 ~.300 ~.300 0.300
···--0&-- -1QQS"--35 --atl~0 ----1.0-----~---·-k'.25 S~.~ 25.0 0."'·----------0.7 SEA-
_____________tIl.SC0 C.. 0"0 ~.S ki."5 ~ __0,0~~2 __ ._ 0~bt;,_7 -"~025 __ 0_.,,255E_~_

,153q~ 0.0
0.P49q!_~.la5 0.145__ Ia~HiS_. __ QI.1QS __

07 1985 35 44.0 1.0 0.c5 10.0
_. 0, Sl2le 0. 00eJ __ . '?J.LS .i1 .. 0S c;" 002 _

.153cH~ 0.0
. __. _. . 0 .l~ a9_Cn_ ~ •.5 0~ 0. 5~~~_ ~, 30~L___ ~ , 3e121___ 0. 145_____ _ .. __ _._. _

08 1985 35 44,0 1.0 ~.2S 10.e 25.0 0.0 0.7 SE
. 0.5 0 ~ 0 It 000 0 ,_5. .__~ .~S_. 0, ~0_2 i-1,bfJ 1_.__ 010_2~. 0,025 . S~~_

.153Q0 0.0
___ 0.1 U4 997_ 0.145 0. \ ~5 0.145 __ 0.145_ .0.145_ ._. .__

0q 1965 35 44.0 1.~ ~.2S 10.0 25,0 0.0 0.7 Sf
______.0.500 ". ~.~~ ~_,~ __. __ J1. 05 . 0,002 .0 L b6 7_ .. ~ ,~_2'3 0_, 025 SE_~

. .153q~ 0.0
~ . ~JlJ ~tl9~]_0 Lq~L .0. 145 .-" .14 5.__~ ~ .14~ _'. __0. t4~ __. . . ._

--------------- ----

I
1 -

--~---------_._-------- -_._-_.-.- ---..-._--_._-- _.------- -_ ..---_._-----_._.- --_.. -------

---._------_._-------------
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LISTING 1. Batch version of the Food Model
used at Ttl Vienna

P~Q~~AM ~PFOOD[I~PUT,OUTPUT,TAPE1cINPUT,TAPEqsOUTPUT)

C MAIN
RtAL I~LV,lALu,NGGP,M,IAFK,IAFV,IAKSA,INA,HA

REAL IAKSO,IAKSU,INV,IAS,IAP,IMN,IR,IAKSN
REAL IAKS,~\,IAPK,IALV~,HAK,MC,IAK,lRK,IA,L5FT~,NGGPK

DIMENSION A(2,2"NAME(12),AP(~h),AF(8b),AM(Bb"SLVK(9),PXLVP(9),

1CLI( (26) ,PTK (2b) ,SPFTK (2~) ,L5F-TK(2~) ,FFTK(2b) ,NGGPI((B) ,GRGPK(5),
2SLV(9),SLVM~(,?"X~MLF(2b),PPCSAVC15)

IJ P1 EI\: SI () 1\1 I" KS A ( 12 )
o I ~,E '" S ION Df.l UPOP ( q , 10 1) , DR LI f C1 ( 11 , 101) , OR UE. C2 ( B , 1(1) ,OR ULAN (q , UH)

1 ,DR UFO 1 ( 10 , lit 1) ,I) RUFO 2 ( 7 , 1':)1 ) ,DR LJ f 0 3 ( b , UH ) , D!o( UFO 4 ( 10 , 101 ) ,
2u~w p ~ t (6 ,11tH) , [) RUP ~ 2 ( 6 , 10 1) , DR UPR3 ( 7 , UH )

Dlt1E"'SION OL.D(15S' ,AIOT(") ,AIOr(11)
CD'Hl()t\, luRU(KI OHUPOP,pRutCl,DRUEC2,ORULAN,ORUF01,
lURU~D2,nRUF03,O~UFO~,DRUPR1,ORUPH2,ORUPR3,NAME

Co (1 r' 0 r~ I A I I 1ST AT, I If R, IRE G, IS CEN
COM~'O~ IARI PTPCR,CLPCR,PTPC~,PT.PCR,POP,CGR,IALD,CCLDH,y,YA,YNA,C

lA,Cl,CLGI~,TLLS,fCL~,I~LV,TPf,SUAF,PXPF,G~GP,NGGP,SLVV,fWT,M,SPT,PT

2k,ENZPLK,ENZFR ,tNZ,SAVV,IAFK,IAFV,YPC,DPTPC
CUI" /1 0NIP 0P I I I( 0" T~ ,IN T
COMP1GN IPOPRI PRONOR,EO,EU,EA,X0,TL,CBR,COR,FERT,AMORT,TOT,TOT15,
lPRODST,FERTE,FERT0,AM~,AP,AF,AM

. COMMO~ I(CONI MA,UAFK,I4I(S,Kl,IAPK,IALVK,M.~,YAX,MC,.,DA,DNA,QNA,

l1AK,IR~,GI,GC,GG,GM,IA,CNA,IN.,INV,IAS,IAP,IMN,IR,TAIOR,AIO

CO~MON ILANO!I TLwPCR,TLH,TLW,CLM,TA,T6
COM ~1D NIL. AND 0 I CLNG, CL 0 , CLW
CO~~~UN IFOII GZPHK,FB,FD,FE,FC,RLLVS,AWFM~,WB,UFWPK,UFWP,FWCM,FWCN

lTK,SLVK,PXLVP,'cLK,PTK,SPfTK,LSFTK,FFTK,NGGPK,GRGPK,SLV,SLVMK,XHMLF
2 , f '" P P1 , F WMM
CO~MON IFOOI OPT,PTN
CO~lMON IPRII RPXPF,RPXPTM,PXLV,PXLVK,PX~,PXGR,PXNG,PXfS,RPXPK,PXPT

1M .
CO~HON IPROI FOHV,FOMAH,FDMYR,FDMMR,FOXV,FDXAR,FDXYR,FDX9YR,FOX9AR
1,PTXqR~,PTlCqSR

COMMON IOPTIMI PPCSAV,CAX,SYSVNA,CLR,NFLAG
C0 11 ~W ~ I tJ L 01 0L 0
COMMUN IAIDI AIDF,AIDT,MAXIYR

c
c

15TAT • 1975
REAO(1,80~3) MAXIYR
~ ; (~~XIY~ • ISTAT)/10 + 1
~EAO(1,lS00) (NAME(J),J=1,12)
RF."f)C1,l(l1?'~) A
~F.An(1,)025) CA,CNA,DA,D~A,y,QNA,ENZPLK

RFAD(1,1025) IAK,IRK,GI,GC,GG,GM,MAK
RfAO(!,le2S) TL~,TLW,CLM,CLGR,TA,TB,CCLDH

HEAD(1,10i~) PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,PXPF,PXPTM
c

~EAnel,h00~) (AP(J),J=I,86)
~EAO(I,br~~) (AM[J),J=1,8~)

~t"IJ(1,6~~~) (AF(J),J=1,8b)
R~~D(1,h~8~) Ft~T0,F~RTt,AMO~T,AM0

c
RE An(1,700V) (SLVKeJ),J=1,9)
fi r- An( 1, 7 l' r) 0 ) ( P '( L vP ( J) , J :: 1 , q )
~EAO(I,7?~~) (CLK(J),J=1,2b)
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FTN 4.4+R401

I

H to AD (1 ,7; ~ r: " , (P T K (J ) , J =1 , 2 b)
~tA~(1,7e,12) FB,FC,FD,FE,RLLVS,AWFMK,WB,UF~PK,FWCM,FWCNTK,UFWP,FWP

I M,FWMM
REAn(1,70~0) (NGGPKeJ),J=1,6)
Rt An(1,70rl' (GRGPKeJ"J~1,5~

kEAD(1,7re~) rSLVeJ),J~1,9)

RtAO(1,7V~~' (SLVM~(J),J=1,12)

RE~Oel,7~~Z) (SPFT~(J"JCl,2~)

~f~D(1,7ve~) (LSFTK(J),J=1,2b)
~E:./I0 (1, H·,~(i' (FFTK (J) ,J:11 ,2&)
READ(1,7000) (XHMLF(J),J=1,2&)

C
1 R~AD(l,l~S~) tSCEN,NFLAG,NPER

HEAO(l,l~S~) IREG
~~Ar>(1,!e9~) NSC,KD~TR,INT,PRONOR,EO,EU,EA,X0,TL,PRODST

~EAD(1,110~) Kl,IAFK,IAPK,IALvK,TLWpea,GZPHK,RPXPF,RPXPTM
~t4U(1,110~' UAFK,RPXPK
If'(NFLAG.EQ.l) GO TO 92
~cAO(I,11ee') CIAKS4(JJ),JJ=1,t<)

92 ~EAO(1,1030) eAIGT(JJ),JJ=1,11)
~EAD(1,!~'0) (AJDFeJJ),JJ=1,11)
PTPC8 = PRONOR*36S.0/C10~~.0*PROOST)

IAKSroIAK
IVR :I: 0
C~LL Eeo
CALL LAND
Cfll.L PIo?ICE
~RITEeq,5~~1) (NAMECJ), J=1,12) , IseEN
1':RITt (9, 2~Cil0)

w~dH.(q,2100'

, \oj I~ 1TE(q, 22 It) Vl ) K0 NTR, I NT, PRO NOR, EO, EU, EA, X" , Tl. , PRO 0ST
~l<lTl:(9,2(JjlV1)

I,/PITt:. e9, 21 HI)
~RIT~ (q,2?1~) Q~A,IAK,MAK,lRK,GI,GC,GG,GM,IAPK

\l,I~ITE.(q,212C1)

~RITE(q,~210) UArK, Kl,IALVK
IF (NFl..AG .Hi. 1) GO TO 93
\l.;klH (9,2111)
~R1Tl(q,2210) (IAKSA(JJ),JJ=l,K)

q3 WRIT~(q,2\15)

DD q~ 1=1.,?
~RITE(q,221~) eACl,J),J=1,2)

q5 CONTINUE
1'.Rl TE (q, ?t?i30)
\'iRITE (9,2170)
~~ITt(q,2?le) TLM,TLW,CLM,TA,T8,CLGR,TL~PCB

... '" 1Tt ( 9 , c' ~, t: ~ )
i~PITt (9,?13Vl)
~QITEeq,2?10) F~,FC,FD,FE,RLLVS,AWFMK,~B,UFWPK

,oj R I TE. (q, n ~ '" )
wkITE(9,?21~) F~CM,FWCNTK,UFWP,GZPHK

l·, RITt (g , (' 1 ~ 5 )
wldH (Q,?1 ~fol)

~~IT~(9,?2Ir) (SLVeJ),J a l,9)
l~ 1-< 1TE (q , f? 137 )
\~ >J rTt e(J , ? 136 )
~~!TE(q,2210) (SLV~CJ),J=1,9)
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OPT=l

l' hi 1 T t ( 9 , ;> 'H~~' )
.\ r-. J Tt (9. r) 1 :; V. )

~~lT~(y,2~li) PXLV,PXLV~,PXK,PXGR,PXNG,PXF5,PXPF

l'if.iITf.(9,?lb~)

~RIT~(9,1270) RPXPF,RPXPTM,RP~P~

c
c

IF (NFLAG .EQ. 1) GO TO 8040
JHAX K H~XIYR - 15TAT ~ 1
Kt< : Jt"lA:(/10
DO 1~0 K = 1,KK
DIfF : IAKSA(~+1) - IAKSA(~)

DO 10~ J = 1,1eJ
IYR = ISTAT -1+J+(K-l).1~

IA~S = JAKSA(K) + D1fF*(J-l)/10.0
Cb\..L POPUL
CALL I.Af\lU
TPF= SUAF/PXPF
CALL fOOr:
CDLL PRICE
CALL ECO

10C CONTINUE
IAKS II IAI\54(&)
GO TO 98('\0

Be,{Jl' IY" II ISTAT
8~5~ IF(JYR .GT. MAXIYR) GO TO 120·

IA~S~ II IAK~ +0.~5*NPER

1AK50 = A~IN1(IAKSO,1.e)

lA~5U • IAKS - 0..~5*NPtR

lA~SU = AMAX1CIAK5U,14K)
NFLAG II "

C/lLl Sl:T
q0~~ IAKSN = (IAKSO + I_KSU)/2.0

OI~ = IAKSO - IA~SU

IF(DIF .GT. 1.E-&) GO TO 9~50

NFLAG :I 1
9~S0 lENO = IyR + NPER -1

IlNn • HrN~(lEND,MAXIYR)

11 II 1YR
OIFl l1 (IAKSN-IAK5)/NPER
XIAK$ = 1AKS
00 Ql~0 J= I1,IEND
JA~S II XIAK5 + OIF1*(IY~-Il+l)

CALL POPUL
CALL LAND
"rPF = SIJAF IPXPF
CftLL FQO()
tALL P~ICE

CALL ECO
IVR = IVR + 1

9100 COi~TINl)E

If(NFLAG .EQ. 1) GO TO 97~O

H (OPTPC .GT. ~.~~) GO TO Ci5~~

IA/'ISO = IAI(SN
G(j TO qMlV'

q5~~ lAK5~ = IAK5N
q6~0 CALL ~t:S~T



pl.(OG~AM MPFOOO OPTs!

GO TO '1J7.~

97~0 (,U TO 8~5~

9fH'!0 CO~Tlr-.UE:

lYIoi z ~A)(IYR

CALL ?OPI;L
CALL LAIIID
TPf • SUAF IPXPF
[Al.L fOOD
CALL PRICE
CALL ECO

120 CO/\/TlfloUE
CALL DRUCK(~AXIYR)

PXLV PXLVK
PXPF II )

RPXPF RPXPTM

TLM H.W
TLWPCB II)

, 12)
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PROGRAM MPFOOD

1V<' ~\ Fe .. '.A,A T ( \ n-: , 7F 10 • 5)
8(1' ..12 rO",r-'AT(1Hl)

8003 FOkMAT(l~)

C
STOP
ENO
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SUhl-lOlJTINE wESET
~~Al rALV,IAL~,NGr,P,~,IAF~,tAFv,I~A,MA

~tAL INV,I~S,IAP,lH~,I~

~lAl IAKS,<l,I~PK,I~LV~,~~~,~C,IAK,IRK,lA,LSFT~,NGGPK
CII 0 " c', i.' \ I to 11 1ST AT, I Y; , 1 -i t :.. , 1..) i.,; Eo..
CU~MuN IA~I ~TPCR,CLPC~,?TPCb,PTAPCR,POP,CGR,IALO,CCLDH,y,YA,YNA,C

lA,CL',CLGP,TLLS,FCLW,IAlV,TPf,SU AF,PXPF,GRGP,NGGP,SLVV,fWT,M,SPT,PT
2R,~NZPLK,E~ZF~ ,£~2,~Avv,lAf~,lAFV,YPC,DPTPC

COMMO~ /POPPI P~ONOH,EO,EU,EA,x0,TL,CBR,COR,FERT,AMORT,TOT,TOT15,
1PRDnST,ft~TE,FtRTn,A~~,AP,.F,A~

COMMON IECO~I MA,UAFK,IA~S,Kl,IAPK,IALVK,MAK,YAX,MC,A,D.,DNA,QNA,

11AK,tRK,Gl,GC,GG,GM,IA,C~A,lNA,I~V,IAS,IAP,IMN,IR,TAlOR,AIO

COhl1IJfl ILAI"DII TLWPC~,-rLM,TLw,CLM,TA,TB

CO t1 "', 0 NIL ANIJaI CLNr. , CLn, CL III
COMMON IFOII GlPH~,f~,FO,FE,FC,RllVS,AWFMK,WB,UFwPK,UFWP,FWCM,fWCN

lTK,SLVK,PXLVP,CLK,PTK,SPFTK,LSfTK,FFTK,NGGPK,GHGPK,SLV,SLVMK,XHMlF
~ , F P.J PM, F ;I ~'M

COt1MON IPRII RPXPF,RPXPTM,PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT
1M
cor'tHjN IOPTIM/ PPCSAV,CAX,SYSYNA,CL~,"'FLAG

cortMON /OlOI OLD .
DIMt~SIO~ ~(2,2),AP(Bb),AF(8b"AM(8b"SLVK( Q),PXLVPCq),
1CLK(2~),PT~(~h"SPFTK(?b),LS~T~(26),FFT~(2b),NGGP~(8),GRGPK(S"

2SLV(9),SLV~K(12),~HMLF(2&),PPCSAV(15)

DIMENSION OLO(155)
IYR I: OLO(t)
FERT :: OLD (2)
DO 10 1=1,8&
11=1+2

Ie APCI) = OlO(!l)
DO 20 I=1dS
11 :r I • 88

20 PPCSAV(I):: OlOCI!)
VA :: OLO(104)
VNA = OlOOf'S)
IA II OLD(10b)
INA ;: OlD 0(17)
CAlC :I OLD(108)
[;N6 I: OlO (109)
SVSVNA ~ OLD (110)
Tll'< :: OlD(11)
Cl.~ I: OlOC1l2)
CCI.OH ;; OLD (13)
CL :: OLDC11li)
CL N(; • 0 L 0 ( 11 5 )
CLu~ a OLD (t 10)
00 30 1 :: 1,9
11 :: I + 116

30 SLyer) a OLO(Il)
ffiCM :: OLOC1?b)
Ufv.P :I OL()(127)
PTPCR :: ULO(128)
PXK :: OLlJ(129)
PXPTM :: OLD (LHl)
P )( PF :I 01.1)( t 3 1)
!NV : DLD(132)
If< I: OLOO.Bl
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1M/\: • OLD(134)
lAP. OL0(1J5)
IALIJ : OL()(\3f,)
1 AL f) : fll. 0 (1 37)
It.:) = (! L,' ( 1 3 n )
elD • OL!)(13Q)
i'tL~ II OLrJ(140)
TLLS : GL004t)
Cli'l : ULlJ(1~2)

V = OLIJ(143)
y/>X = C'L.O(1£ltl)
AIO : OlOCStlS)
TAIDR : 111.-0(46)
t::~JZ = ()LnC1~7)

ENZFR I: 0I.D(1a8)
1 A... ,3 = OLD (149)
:;UAF = OlD(150)
CA=nL!)(15U
Folt:.TU~N

END
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S LJ P. H11 I 1 I ~II::' SET
0( t /. L ! ALV, I .~ LP , '. r~ r:; p •. , ; ~ ~ l( , J l. ,. ... , 1\ A, ~ A
~~AL !~V,IAS,JAP,I~~,IW

kCAL lA~S,~l,lAP~,I.LVK,~~~,~C,IA~,IRK,IA,LSfTK,NGGPK

COMHON IAII 15T4T, IYQ,IHfG,lSCfN
COMMO~ IA~I PTPCR.CLPC~,PTPC~,PTAPCR,POP,CGR,IALD,CCLDH,y,YA,YN.,C
tA,CL,CLr.R,TLLS,FClR,IALV,TP~,SUAF,PXPF,G~GP,NGGP,SLVV,FWT,M,SPT,PT

2 ~ , i:. IJ ZP l. It; , E r~ ZF R , ENZ, S AVV, I AF iii , 1 AF V, YPC, DPTPC
COMMON IPOPRI PRO~OR,EC,EU,EA,Xr"TL,CBR,COR,fERT,AMORT,TOT,TOT15,
lPRUOST,FERTE,FERTO,A~~,AP,AF,AH

r.nM~10N IECONI ~A,UAFK,IAIliS,~l,IAP~,IALVK,~AK,YAX,MC,A,DA,DNA,QNA,

11AK,TRK,GI,GC,GG,GM,IA,CNA,INA,INV,I AS,IAP,IMN,IR,TAIDR,AID
CUMH0~ Il.ANDII TLWPCB,TlM,TL~,CL~,TA,T6

COIHlON ILANDOI CLNG,CLO,CLW
COMMON IFOII ~ZP~K,FB,FD,F~,FC,RLLVS,AWFMK,WB,UFWPK,UF~P,fWCM,FWCN

lT~,SLVK,P~LVP,CLK,PTK,5P~lK,LSfTK,FFTK,NGGPK,GRGPK,SLV,SLVMK,XHMLF
2,FwPM,FWMH .

CO'wUN IPRII RP)(PF,RPXPTM,PVLV,PXLVI(,PXI(,P)(G~,PXNG,PXFS,RPXPK,PXPT

11'1
COMMON IOPTIMI PPCSAV,CAX,SYSY~A,CLR,NFLAG

COMMUN 10LDI OLD
DIMENSION A(2,2),AP(P~),AF(R~),AM(86),SLVK(9),PXLVPC9),
lCLK(26),PT~(2&),SPFTKC2b),LSfTK(2b),fFTKC2b),NGGPK(8),GRGPK(5),

2SLv(4),SLVHKC12"XHMLF(2b),PPCSA.VC1S)
DIMtNSIO~ OLD(155)
OLDen = I'I'R
Ol.DC?) II FERT
DO 110 11:1,86
11 = 1+2

1~ OLOell) II APeI)
00 2el I:Q,15
11 = 1+813

20 OLOCl1) = PPCSAV(!)
Ol.D(t(i)4) ~ VA
Ol.D(105) II: YNA
UI..DC1V'~) II: IA
OLlJ(1~7) :I INA
UL0C1~8) II CAl(
Ol.l)(lQ1Q) I: eNA
OLDClle) :I SYSYNA
Ol.O(111) • Tlw
ULU(112) : CLR
OLU(113) II CCLOH
OLO(ll") II CL
Ul..[) (15) II CLNG
DLD(16) = Cl.GR
00 30 1=1,9
II II I + 116

30 OLU(11) II SLyer)
OLO(l?b) II FWC!'1
() U1( 1 2 7) II Uf wP
OLO(12B) II: PTPCR
O!-l)(12Q) : P){l<
oL I) ( 1 3 ~ ) : P)( PTM
0\'I)C131) I: P)(Pf
IJLO(132) I: INV
OLP(133) II lR
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OLlJ(134) • IMN
[JLU(13S) :I lAP
OLL(13b) = J6L \I
Ul L' r ]H 1 = I AI~ ()

OLI)(l~e) - 165-
C'LG(139) II CLO
OLO ( l£Hl) • FCLR
OLO(14Jl) II TLLS
OLO(1i.l2) :I ('-W
OLD(1a3) II V
OLOOaa) • VAl(
OLU(l~S) • AID
OLDO'lb) II TAIDR
OLu (14J7) :r ENZ
OllJ£1(8) II ENZFR
OLU(149) :I IAKS
OLO(t5~' :I SUAF
OLD(151) :I CA
~ETURN

E:.NO
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SII ,-:.' ('II i T 1 ~I r. P ;/;.:: , .~

~ ;.. ALI ALV. r ~ L{J , .. I, (; i-' , " , 1 4 I- " , I :. r ~ , 1 A,.. S~

lJ l' t:\;, 1. (J :'I! .1 t- ( ~ ~" , At (-:.,) , &." ( ~ f) , I. " ~ to (6 ~) , p p CS AV( 1 5 )
D1 ~1 f: ~ SION 0RUP (! '" ( q , 1(' 1 , , i) Rut C~ ( 1 t , t ~ 1) , (l ~ L! EC2 ( B , 1 J 1 ) ,ORUL• N( 9 , 1 (21 1)

t , rl RIJF01 (l ~ , 1C' 1 ) , C'< L' ~ C~ ( ., , 1 tit ) , 0 iJ l.; I" 03 ( b , H' 1) , DR LJ F 04 ( 10, 1(1) ,
20~UPK1Cb,101),D~LP~?(b,1?t),DUuP~3(7,101),NAhE(12)

ClJ r' 'H.. ~.! II.) Rue K I Cl.( L' ~ f F-' , i.' iJ ,I ELt. 0'" II Ec: 2 , (j ~ u1. AN, DR UFO 1 ,
1 Di\ ur I).? , DRUF n3, Il RL'F' C~ , OHJP ~ 1 ,0'" iJP i; 2, DIHJ PR 3, NAME
c () r~ ~1 (H,j / PGP I I I( (H.. T lot • I \i T
C[) ,\1 11 [Hoj I POP WI F R (1 ~ C~ , EC, t U , EA, X~ , TL, CBR , CDR, FER T, AM 0RT, TOT, TOT 15 ,
lPkODST,F~RTE,F~~TJ,6~~,~~,AF,AM

CO"1 H) tv I AI I 1ST /I T, I Y;; , 10( f r; , I seE N
(,l;r111U'" IARI PTPCf.i,CLPC .. ,~T~CH,PTAPC~,POP,CGR, IALD,CCLDH,Y,VA,VNA,C
lA,Cl,CLGR,TLI.S,fCLR,IALV.TPF,SUAf,PXPF,G~GP,NGGP,SLVV,FWT,M,SPT,PT
2R,r.NlPL~.~N2FR ,E~Z,~AVV,!AF~,IAFV,YPC,DPTPC

ClH', M(j N lOP TI MI P ~ CS AV , CA X, 5 vSVN 6 , CU~ , NFL AG
c
C INITIALISATION
C

POP = el.\?I
DO 35 J=1,8~

PDP: pop + AP(J)
35 COr'JTINIjE

c
C STA~T

C

MORTALITY MULTIPLIER

I~(IYR .~Q. ISTAT) FlQT • FERT0
IF(rVR-~ONTR) 10~,4~,~~

iF ( 1N T) 8 ~, , Po ~~ , 4 5
~t< : n.71!~T

IF(IY"·KONTR-INT)5~,A~,R0

1~(IYR-KuNT~-~.I~T/7) b0,75,75
lr(IYR.~ONT~.2*I~T/7) 75,7~,7~

f-K:FK*2.0
F(RT = ft~T • (FE~T~·f-E~TE)-F~

un TO 1"'110
FI:::I-<T l: FE-RTE
CONTINUE

£I '/I'.J

as

53
El0
7VJ
75

80
10e

C
C
C

IF(tO+EU+EA+XC+TL .EQ. ~) GO TO 1&0
IF (IYR .NE... ISTAn GO TO 130
00 lr!12l 1:1,1~

PPCSAVCI) : PRONOR
120 CO~~TINUE

(;0 TO 160
13 l" P h' li pel = P TpeR '/I pRO D5 T*10~H~ • 0/ 30 5 • 0

P~CPCN : PPCSAV(l)
InAX = T\..+~.5

If-(IMAX .LE. 0 ) IMAX R 1
!1-'(II1AX-l) 1142,142,135

t 35 fW 1 J ~1 I =2 ,I r, AX
J~1-1

PPt~AV(J)=PPCSAV(I)

140 r:()tJTINUE
14~ PPC5jV(IMAX) = PRopel
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IF (PJ..lnNO~ .LE. p~0PC~n GU TO 1&0
I .. ( .., RI) peN • l. F. x ~, + 0 • ~ ) GOT 0 1 ~ 3
~~G~AC : (P~G~O~_X0)/(PRUPCN~X0)·1.0
(,0 TO 144

143 PRUFAC = 40.0
14a ~~PF~ : PROFAC*EO + 1,0

At 1PF(8b) : P~OFAC*EU + 1.0
()O 15e 1=1,~5

E II ~U

IF(f::O .EG. E.ll .OR. EA .EQ. 0) GO TI) 145
E = (to - EU'.~XP(-l/EA) + EU

145 AMPr(I) : P~uFAC*E + 1.0
15el r:O~HINUE

GO TO 180
160 00 17~ 1=1,86

fA r' Pr: ( I ) II 1. 0
t7eJ C.UN1INUE

~Mf'l~·V'I. l.e
180 COt>;TINUE

BAB II 0.0
DO ,q~ 1=1,8&
HAf II BAB • AP(I)*AF(I)*FERT

lq~ COI\,TINUE
TOT = ~.S*BA8*A~~ *AMORT*AMPF0
lJO 2~e. 11:1,15
TOT II TOT + AP(I)*AMel)*AMORT*~MPFCI)

2~0 CONTINUE
TOT15 II TOT
DO 205 IlIln,8b
TOT z TOT. APCI)*AMCI)*AHORT*AMPFCI)

20 5 ell tH ! III LJ E
AP(86' II AP(85)*Cl.0 - AMORT*AM(85)*.MPFe85» • AP(8b)*C1,0 • AMOR
1T*AM(Ab)*AM~Fe8b»

00 2 H' I I: 1 , 84
J = 8"-1
Jl=J-l
APCJ)~AP(Jt)*(1.0 - AMORT*AMeJl)*AMPFCJ1»

2H'l CONTINUE
AP(1)=BAB*Cl.0 - 0.5*A~~*AMPF0*AMORT)

CB~ II BAB/POP
cn~ = TOT/POP
CGR = C.AR • CDR
II = IYH • ISTAT • 1
DHuPOP(l,II) K POP
O~UPOP(2,II) - 8AB
O~UPO~(3,II) a TOT
DRUPOP(~,II) ~ FtRT
ORU~QP(5,II) c AMORT
DRUPOP(6,II) • CBR
ORUPOP(7,II) • CDR
DRUPOP(A,II) = CGR
ORuPOPCq,II) = TOT15
POP II ~.r.1

D0 ~ C ~l J ;; 1, 8 b
2 ~ ~} P0 F : P (1 P + • P (J )

3(10 CQt--,TINUE
~f-TIJRN
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OpT:1 7

SU~ROIJTlf~E ECO
~tAL IAlv,IALD,~GGP,~,IAFK,IAFV

~t~L I,I4S.1AKS,IA,IA~,IALv~,IAPK,IMN,I~A,I~,Kl,MI,MC,~A,MAK,IRK,

11AK
~l~EN~rn~ A(2,?),ATNV(2,2),l(2),U(2),PPCSAV(15)
r11 r~ £: N S 1O'~ i) ~ UP ~1 P ( q , 1r 1 ) , Df.? UEel ( 11 , 1~ 1) , n RUE C2 ( 8 , HH ) , DR ULAN (q, 10l)
1,~~UfOl(le.101),DRuF~2(7,1~1),DHUF03(b,101),DRU~04(10,101),
20 f.( UP R1 (b ,IV 1) ,DR ,J PR2 ( #, , 1e 1) , [J RUPR3 (7 ,Ie 1) , NAME (12 )
c.:(ln~(1N IDRUCI< I ORUPOP, oRUE.l' 1, OHUEC?, DRULAN, DIWF01,
InIo?UFo?,O~UF"03,ORUF04,DRUPR1,DIolUPR2,DRUPR3,NAME

CUI", rl (I NIt. I I 1ST /l T, I Yfoil , IkE G , I SeE N
COt'HO~ IA~I PTPCH~CLPCR,PTPCB,PTAPCR,POP,CGR,IALO,CCLD~,y,YA,YNA,C

lA,C~,Clr.~,TLLS,FCLR,IAlV,TPF,SUAf,PXPF,G~GP,NGGP,SLVV,FWT,M,SPT,PT

2~~t~lPl~,EN7.F~ ,tNZ,SAVv,IAfK,lAFV,YPC,DPTPC
CUM/iUN I~CO~I r-A,UAFK,lAKS,~l,IAPK,IALVK,MAK,YAX,MC,A,DA,ONA,QNA,

lIA~,IIo?K,r;I.GC,&G,GM,IA,CNA,JNA,I,IAS,IAP,IMN,IR,TAlDR,AIO

CUMMON IOPTIMI PPCSAV,CAX,SYSYNA,CLR,NFLAG
C
C INITIALISATION

!r(IVf.?-1STAT) 10,40,40
10 UET : (1.0-A(1,t»)*(I.~·~(2,2))·AC1,2'*A(2,1)

AINV(1,1':(I.~-A(?,2»/DtT

AINV(?,?)=(l.~-A(l,l»/DET

AI~V(I,2)=A(I,2)/DET

AINv(2,1):A(2,1)/OET
YNA = CNA/QN4
CAX = CA
YA ;I Y • YNA
VA.'/. :I VA
(jA = CA/YA
SVSHIA : Y/YNA
Z(I):AINV(I,1)*VA + AINV(1,2)*YNA
Z(2):AINV(2,1,*YA + AINV(2,2,*YNA
lJ ( 1) : A ( 1 , 1) ." Z ( 1) + A ( 1 , 2) til Z C2)
U(2):A(?,1)*Z(1)+A(?',2)*Z(2)
UA = A(2,1)*Z(2)
SlJAF = UA*UAF'I(
AIU = TAIO(ISTAT)
TAID~ : AID/SUAF
1 = Gl*Y
IA • IAK*I
INA : I - IA
I~ = IRK*I
IMN • I • IR
IAfJ = IAPKJIl IA

IALV = IALVK*IA
IAFV :I IAFKJIlIA

IALO :I IA • lAP - lALV • IAFV
1'1 :: GM*Y
GU TO 500

4 ~~ CON TIN lJ E
c
C ST~RT

C
II :I JVR - ISTAT + 1
I}RUr.C1(1,II) = CA
lJ~IjECl (2, II) : CNA

i
I... I
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c:
c:
C

l)f.(uEC10,1l) s V
DRU~C1(~,II) • VA
DRUt(.1(S,II) • VAX
D~UEC1(f-,II) • \'~A

I) RLJ Eel (7 , I I) s YlJ C
O~UE.Cl( a,II) :l lAS
U~UEe1( q,II) s II~S

I)I<UEC' ('0,11) • AID
DI-H.JfC1Cl1,II) • TAIOR
URuEC2£1rII) • I
O~U~C?[?,II) • IA
D~U~C2(3,II) • I~A

nWUEC2(~,Il) • I~

URlIEC2(5,II) • I""N
O~UE(?(~,II) : lAP
ORUEC2(7,II) :l IAL~

ORUEC2(B,II) = tALO
CA~ : CAX*(1.0-0A) • IA
CA=CAX
CNA • CNA*(1.0-D~A) • INA
COA s CA*DA
CD'''A = CNA*DN~

YAll : eAx/Q~

YNA ;; CNA/QNA
Y = VNA + VA

GR~SS OUTPUT,INTtR~EDIATt DEMAND

Z(1):AINY(1,1)*YA + AINV(1,?)*YNA
Z(?)cAINV(2,1)*VA + AI~V(?,?)*VNA

uCl)=A(1,1)*Z(1)+A(1,2)*zea)
U(2)=~(2,1)*Z(1)+A(2,2)*l(2)

I) II = A ( 2 , 1 ) *Z (2)
UAf- : UA*UAfK

c
C I NVE5n' ENT
C

Icbl*YNA*SY~YNA

SYSVf\IA = V/VN6
I~S c (IAKS - 16K)*I
lAS = AMAX1(lAs,~.e)

IA c IAK*I + ~l*IAS

SUAF : UAr + (1.0 - Kl)-lAS
Alf) = TAIDCIYR)
TAIDR : AID/SUAF
SUAF : 5UAf + AID
INA. I • K1*IAS IA - lAS
Iii ;I I*IRI<
IMr-- = 1 - IR
lAP ;I IAPK.YA
IALV = JAlVK*IA
IAl-V = IA~K.U

IALD : IA • lAP • IALV - IAfV
C
C
C

eON&UMPTION,GUY~RHENTAL EXPENUITU~ES,IMPORTS
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G = (;G*Y
M s G~" y
MA :I: t1 A l( 'It/",
IF (Th~.j·f-l+~A) 7~,1~,80

7'" r>, I • 11 - MA
GO TO 90

80 Ml • I/'IN
90 Me a /'I - MA -I'll

Me ~ AMAX1(MC,e.~)·

50~ CO\lTINUE
RETURN
I:':NO
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SUt: i-1l' II 1 ! \; t:: L A'J D
R[AL 14LV,16L0,N~GP,~,IAFK,IAFV

[) 1;-r r, SI rJr'J iH'( II ~ np ( q , , ? 1 ) , [);.: uf C1 ( 11 , Jr, 1) , D~ UEC? Cf4, Hl1 ) , DR ULAN ( 9 , 1':'1 )
1 , () K 1_: f n 1 ( 1It , 1(' l ) , r' ~ 1-' ~ (~ ? ( 1 , , ,,~ t ) , !) ~ 0 F0 3 ( b , 1~~ 1) , DR LJ F(j 4 ( 1" , 10 1 ) ,
2 iJ .. l: r .. 1 (6, 1:: t ) , IJ "q,i PJ ~ 2 (t-, 1~ 1l , L.. ~ UP~ oS ( 7 , 1~ 1) , NAME ( 12)

[) Ii' r ~. .:; I l",' f-' F l S A1/ ( 1I) )

CO", f W r~ 10 R 1,.1 (.,( I 0 ~ Up'O p , CRUE C1, 0 ~ Ut C2 , DR ULAN, 0 RUFO 1,
1D~~ UFn2 , nRUF n3 , f) fd JF 0 U , II ~ Up p 1 , P PUP R2 , r) R L' PR3 , NAME

CfH.,. (; ~ II.- AN 0 I I TLWP C. h , TL r1 , TL. ~j , CL. M, T" , TB
CLH' t~ (, ~j II.- 4L [) U I CUJ G, CLD, CL\Ij

C0 h /10 N I AI I 1ST AT, I YR, IRE C; , 15CEN
COMMnN IARI ~TPCR,CLP~~,PTPCB,PTAPC~,POP,CGR,I"LD,CCLOH,y,YA,'NA,C
lA,Cl,rLr.R,'LLS,FCL~,IALV,TPF,SUAF,P~PF,GRGP,NGGP,5L.VV,FWT,M,5PT,PT

2k,t~ZPL.K,ENlFR ,ENZ,SAVV,lAFK,IAfV,YPC,DPT~C

C(H'dION IOPfIM/ PPC5AV,CAX,5Y5YNA,CLR,NFLAli
c
C INITIAlISATION
C

H (IVR-ISTIlT) 10,ae,40
10 ClNG=TA+1H*CLGR

CL~,RI: CLM/TLI1
CL :: CLGR+CL.NG
CLl4i c TLw*CLwR
GLM = TUi .. CL.M
CL~ I: CLM .. CL .. CLW
(,0 TO HH~

40 TLIIJh'=TLIN/TLM
II ~ !VR - ISTAT + 1
()F!Ul.Ar~(l,II) = CLGR
uk ULbN(?,II) = CLNG
DkULAN(3,II) = CL
DRuLAN(4,II) ~ c~o

DhlJLA~(5,II) I: CL.W
URULAN(b,II) = CLR
D~ULAN(·"II) = TI-1-5
U~ULAN(H,II) = FCLR
URULA~Cq,II) ~ CCLOH
TL ~1 11 = TL \oJ r1 F (T l. WR)
T~A~= CGR*POP*TLWM.TL~PtB

CLII~ = TL.4~*CLloJR

CL\,J = TL ~1 *( LWR
GL'" = TL\.\J .. CLW
(.1- = r;lM .. GLW
HLS= GL + CLR
TL.l'I I: TL.\oJ + TLAW
FCl~= CLR/CCLM-CLW)
CLD r: IALU/CCLI)I1
CL.!)tH, = CLIh C!-. NGI Cl.
CLUGR I: CLO.CI.-~~/CL

CL 1" r; k = CL A~.; *CLGRIC L
CLGR = CLG~ + CLDG~ • C~WGR

LLNG = TA + Ta.CLGR
CL = CLGij + CLNG
tLR = eLM - CL .. CLW
JF(CI.-R ,GT. 0) GO TO 100
C!i( = ,:,.n
CL[l I: (\. QJ



7~/71J OPT:1
-62- FTN l.t.4+R401

Cl&R = CLG~ - ClOGR + C~~GR
CL~r, I: TA lA*CLG~

CL I: CLGR CLNG
1~ ~., Cf) iJT I N Uf

!'if- TUI-: l~

Et'>!j)
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C
c:

qE~l FUNCTIO~ TLWHF(TL~R,IREG)
I F- (0.?" TL v. R) ? r' , 1 ~ , 1 0

1~ 1l~~F = -~.l*T~Wk + 1.~

Gf1 TO .2" ~~

2~V; H(~.3.TL.\<;R) u",30,30
3~ TL~MF c 1.1- e.6*TLwR

(,0 TO 2V)0
llC1 IF U'. u-T~ I'll<) Mil, StJi, 5~
50 lL~Mf c 1,28 - 1.2*TLWR

GO TO e>"'0
b0 I~(~.5-TLWR) 80,7~/7~

70 TL~M~ II l.b • 2.~*TLwR

GO TO 200
80 IF(0.b - TLWR) 1~~/q~,q0

90 TL~HF c 2,1 - 3.0*TL~R

(,0 TO 200
t~0 IF(0.b~ - TL\<;R) 120,110,11 0
11 r~ TI. ~ Hf c 3.9 - b. ~ *TL\Ii R

GO TO 200
12~ TL~MF II 0.0
2 QJ 0 Cn r~ TIN lJ E

RElURN
END
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SUt.iROUT I NE F nOD
~ E: b. L I f> Lv, I ALn , ~ (, r; P, M, I AF I( , I AFV
~tAL LSFTK,NG~~~,LVPL,LSFT

[j .r I" E. til S J I") I.. ~ pes AV C1 '=' )
U I 1"\ ENS 1() rj /. L V I (q ) , [. L II( ( ? '"" , r r= TK (2 ~) , f- GP ( 2f,) , F T"i ( 2 b) , F T5 (2 b) ,

1 FS~FL(;6),G~~~~(~),LSF1K(2b~,LVPL(~),NbG~~(8),Pl~(2b),PXLVP(9)
2 , Sf 1 ( 2 f ) , ~ L v ( '1) , ,j L Ii" ( '1) , SL Ii ;/. If ( 1~) , Sf.l F1K (2 b) , UA LV (9) , VeL PCR (2 b) ,
3 VPTPCk(?6),~H~LF(?b),FTG(2b),LSFT(26)

01 f"1 E:. t-. SI o:~ [) k UP () P ( Q , H' , ) , DP LJ Eel ( \ 1 , Hi! ) , DR UEC? ( e , 1Vl13 , 0~ UL AN( q , 1fZJ 1 )
1 , ni-( Uf () 1 (1 (1, 1~ 1) , Cdo? UF [1 2 (1, 1 ~'1 ) , DR UFU3 (6, 1U1) , r) RuF 04 (10, 101) ,
eUf.i UIJ R1 (h , 1 ~~ 1 ) , Gl,' (I PP(I ( 6 , 1 I'll ) , I) ~ up ~ 3 (1 ,Iv) 1 ) , NAf'o1 E (12)

CUM ~\ () N I DR UCK I 0;.( lJ PUP, (d·l UEC1. , [r RU~ C2 , DR ULA rJ , nRUF() 1 ,
IDRUFO?,n"UF03,O~UF()I..\,OF\UPR1,(;f.(UPR2,ORUP~3,NAME

COMMON IF[)!I GlPh~,~h,FO,FE,FC,RLLVS,A~FHk,WH,UF~PK,UFwP,FWCM,FWCN

ITK,SLV~,PXLVP,CL~,PTK,SPFT~,LSFT~,FFTK,NGGPK,G~GPK,5LV,SLVMK,XHM~F

2,f~PM,Fwr1t1

corMON /FnOI OPT,PTN
COM~ON IAII ISTAT, IYR,IHEG,ISCEN
COMMON IARI PTPC~,CLPCR,PTPCb,PTAPC~,POP,CGR,IALP,CCLDH,y,YA,YNA,c

1A,CL,CLG~,TLLS,FCLR,IALV,TPF,SUAF,PXPF,GRGP,NGGP,SlVV,FWT,M,SPT,PT

2R,tNZ~LK,~~2FR ,f~Z,SAVV,IAFK,IAFV,YPC,DPTPC

COMMON IOPTIM/ PPCSAV,CAX,SYSYNA,CLR,NF~AG

C
C INITIALISATION
C
C
C CRUP PROUUCTION
C

YNAPC
CAPH
PTFC
PMC.I
F- Ii :
2PHG
1 E.rw
GRPH
G~GP

NGliP

I: YNA/POP
• CA/Cl
= PTFCF(CAPH,IREG)
= PMCIF(YNAPC,IREG)

P~'C I ..,PH C+ 1. r;
= TP~.GZPHK/CLGR*I~~~.0

I: FA • FB
r: FA. Tf~lPllrEXP(-f C/TE~P*ZPHG)
I: ClGkllrGRIJH
: F(HI-EllrGIo(GP

C
C LIVESTOCK PRODUCTION
C

SlVMA = RLLVS*TLLS
SLVA = !;LV(?)"SLVK(2)+SLV(4)+SlVeS)·SLV(9)
SLVAR = SLVA/SLVHA
XLVPLH I: XLVP~F (SLV4R,IREG)
on £10 J=l,Q
~VPL(J)= PXLVP(J)*XLVPLM
UALV(J) = !ALV*SLV(J)*SLVK(J)/SLVA
A~Vl(J) I: UALV(J)/LVPL(J)
SLVeJ) = SLVeJ) • ALVIeJ)

QI2I CCJf\jT!t\:Uf
riO 5 ~ J I: 1 ,8
fGP(J) = SLV(J).5lVMKeJ)/l~~~.0

5~1 CONT INUE .
GU 6rt J.9,1?
FGP(J) ~ SLV(q'.SLVHK(J)/\~00.0

h ,,; C(J I) TP JUE
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SLVV = P1.0
DO 7~ Jl:l,5
SLVV = SLVV + FGPCJ)

10 CUt'! TP·II JE
~AVV : FGP(7) + FGP(o) + FGP(9)

c
C FISH PRODUCTION
C

IFCIVR .EG. JSTAT) GO TO 88
AWfH I:: F~C~*AWFHK

AUF ~!P : UF~P*WI1

88 f~CP I: UF~P*UFwPK

U~WP:AHI~l(UF~P+AUFWP,FWPM)

F~CM = A~I~lCF~CM+AWFM,F~HM)

F~CT ~ f~CH + F~CP

FwT I: FWCT*F~CNTK

FGP(13)c FwT
c
C fOOO PRODUCTION
C

DO ~~ J=14,21
1=J-13
FGPCJ)~ NGGP*NGGPKCI)

80 CONTINUE.
DO C)0 J1:22,2b
Ir:J-cl
FGP(J)a GRGP*GRGPKCI)

cHI CUrH I NUE
CLPr:R I: l?I.0
PTPCR a 0.0
on It?:0 J::Q,2b
S~T(J) = F&P(J)*SPFTKCJ)
FT~(J) I:: FGP(J)
LSFTeJ) I: LSFTKeJ)*FTSCJ)
FT~(J' = FFT~(J)*FTSeJ)

Fn i ( J ) eFT G( J) * (1 • 0- x~ ML F (J) )
FSRPC(J) I:: FTN(J)*l~~H.~/POP

VtLPC~(J): Fs~rt(J)*CLK(J)

VPTPCR(J)= ~SRPC(J)*PTKCJ)/100.0

CLPCR : CLPCR + VCLPCR(J)
PTPeR :I PTPCR + VPTPCR(J)

1~0 CONTINUE
PTAPCR = 0.0
00 110 J=1,l3
PTAPC~ • PTAPCR + VPTPCR(J)

110 CONTINUE
PTA~ I: PTAPCR*POP/1000,0

c
C NEEDS
C

PT~ a PTPCR.POP/1~~0.Q

AID = FAIOCIYR)
PTf[~ = (PfR + AID).10V.~.0/POP

FAlOR = AIP/PTR
'1pe : If/POP
p Hi~' : P 1 ~v /1 F ( YPC, IRE G)
PTPCN = PT~C~*PTNM
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SPTPC & AM4XICFTPCR - pTPCN,0.0)
UP1PC = AMAX1(PTPC~ - PTPCR,0.0)
PTPCS~ • PTPC~/PTPCN

PTk = PTPCN*PuP/le~~.0

(lPT = OPT~C*POP/1~'1:1,~

SpT : SPTPC*POP/l~0~.0

~T~Cv~ = PTPC~/~b5.0

II c IYR • ISTAT • 1
D~UFV1(1,Il) ~ SUAF
owlJ F l' 1 (2, I 1) = P ~ P F
UkUFG1(3,II) = ZPHG
DkUFOICiJ,II) = GRPH
Ol1lJFOl (5,11) = GRGP
O~UF01(~,II) = NGGP
ORLJFOIC7,II) :I ENZ
DRuFG1(8,II) :I ENZFR
ORUF01(q,II) • AIO
DIolUFl!l (10, II) • FAlOR
ORUF02(1,II) • VNAPC
ORIJF02(2,II) • PHCI
D~UF02(3,II' = CAPH
DRUF02(4,II) = PTFC
ORuF02(S,II) • FA
DRU~02(b,II) = ZPMG
D~UF02(7,II) • GRPH
DRUFU3(1,II) = fWT
D~UFG3(2,II) • SlVA
DRlJF03(3,II) = Sl..VMA
DRUFU3(a,II) c SLVAR
DRUFQ3(S,II) ~ ~LVPLM

ORUFU3Cb,II) • IALV
O~UFOIJ(l,JI) • PTR
D~UFOIJ(2,Il) ~ PTPeR
O~UFoa(3,II) :I OPT
ORU~04(4,II) :I DPTPC
DRUFOiJ(S,II) = PTN

• O~UFG4(&,II) = PTAR
O~UFOIJ(7,II) = PTAPCR
PkUf04(8,II) • PTPCSN
O~UFOIJ(q,II) : PTPCDR
O~UFOiJ(10,II) • SPT

500 CONTINUE
ReTURN
t.NO
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FUNCTION PTfCF OPTal

c
c

4EAL FUNCTION PTfCF(CAP~,IREG)

PT~CF z ~.2171ubB*ALO~(C4P~)+1.0

wETUtoiN
tND
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c
REAL FUNCTION PMCIF(YNAPC,IREG'
Ph CIF = rc. 17373 b 1*AL 0 (, P' NAP C) + 1.4
~"lLJ~N

tNLi



.F Ut"l CTI 0 r~ ~ l VP LF 1LJ/7iJ

-69
OPT:!

c
c:

Rf::AL FLJ~CTIO'" XLVPLF(SLVAR,l REG)
1 F ( S L 1/ A!\ - 1. '" ) 1 (.' , 1(' , 2 0

H1 )(LvPLF: SL\lAiOi/ll~"~' + L.9 .
\;0 TO 3 (3

2r XLVPLF = t~P(~LOG(2.e)*(2.~*SLVAR - 1.0») • 1,0
30 CONTINUE

loC~TLJR~

E1'Il)
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c
~EAL FUNCTION PT~~F(YPC,lR~G)·

1 ~ ( I ". r. (; • t ~. 9 , r. G TU :s :;
H(""~l-O.t.5l) 1C',1-).!5

1;:! Pi i·,~: F = 1. U
loL' TL· i.lC

15 X~~LP : 1,0 - 3.58/CYPC-0,13006)
1F ():.I ELP ) ? eo , 2;~ , 3~

2~ fT~~F : 1.0 + (B0.~*EXP(X~tLP»/44.0
GO H· 'lO

30 PT~~F • 1,0 + B~.e/44,0

GO TO 40
3~ PTNMf :I 1,0
4 ~, C0i>j TIN UE

RETUR1-4
tNLJ
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SUfRDUTlr.. f. P~!Cf

;,: t l. L r to L .. , ! t. Lf': , • :, :; ~ , \- I I Af I( , 1AF V
l; I ~", f ~ ~ r r " ~~, (; S l. ... ( 1 j )

I;' I 'J t " ~ I C" - ~ ;"._ ~ :.., , J .' 1 ) I i) ~'li F[ 1 ( 1 1 I 1 .' 1 ) I r" ~i l C2 ( h I 1n1 ) , D1'/ UL. A".J ( q , 101 )
1 I !' ,.;, 1.\ F- r 1 (1: I 1 . 1 " .., ~::;> ( 7 I 1;' 1 , I i):": L' ~: :5 ( ~ , 1l 1 ) I f,l RL!"- J '" ( 1 ~:1 , 1(11 ) ,
2i.1,",UP~1 (h, 1:1) ,U~UP"';>(~I101) ,LJ k UP toi3(7, 1~1) ,IIOAME(12)

COM M0 III I [) ..< u r: l< I r; ;< L' POP, LRUE C1, r, f.( lJ EC2 , D~ ULAN, 0RUFO 1 ,
1Li lot UFO 2 , 0 ~ LJ ~ 0 3 , C, ,,'l' F Co ~ , Dl\ UPR1 , n~ up;./ 2, !) ~ Up ~ 3 , ~ A/'1 E
cO~' r~ r:H; I AJ I 1ST t:. T I IV R , IRE Gf 1SCEN
CO~MGN I~~I PT~C~,CLPCR,PTP(~,prAPCR,POP,CGR,IALD,CCLDH,V,VA,YNA,C
1A,LL,CLG~,TLl5,FCL",IALV,TPF,SUAf,PX~F,G~GP,NGGP,SLVV,FWT,M,SPT,PT

2~,tN7PLK,~~Z~ij ,[\Z,SAVV,IAFK,lAFv,Y~C,DPTPC

COMt\U~ /P~l/ ~PXPF,~PXPTM,PXLV,PXLV~,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT

1M
COMMON /p~n/ FOHV,FOMAR,FDMYR,FDMMR,FDXV,FDXARjfDXYR,FDXqYR,FDXqAR
1,PT~qR~,PTl(qSR

t U r1 "1 () ~ / F U0 lOP T , P T N
cor.-,MeN IC'PTI~I/ PPCSAIJ,CAx,svsvrlJA,Cl.R,~FL.AG

RE.AL NC,V,LIIV
C
C INITIALISATIO~

C
IF(!VR-lSTAT) lC,3~,30

1~ TPF c SUAF/~XPF

GO TO 1~e.

30 PXLVP : PXLV.pxLVK*P~~

G~V = G~~~*PXr.R*PXK

NGV • IJr,GP*PXNG*IJ)/l(
~vv ~ SLIIV*PtLvP
~SV = FwT*PXFS*PXK
VA = GRV+~GV+LVV+F5V

YAPC=VA/POP
lPF = 5UAf/ PXPF
Tf(fCLR.l.~F·1~) ae,u~,35

35 CCLDH = ~<CLOH(FCL~,IRtG)

GO TO 5Q!
40 CCLDH c 1.~E.10

5~ CO",lINLJE
C
C IMPORTS
C

to [) r" V
FOMAR
r Dr';V~

FDrlMf<

: OPT*PXPTM
I: FDMV/VA
= ",r)MV/V
~ FDMV/M

c
C EXPORTS
C

FlHV = v~*spr/PTR

H1X Ar.' = FOxV/Y,,"
FI)XVI-/ = Fn'1V/Y
FOXQYR = f I) X" 9/ Y
foXQAR - FDXVQ/YA-
IJTXq .. ~ I: PT)'9/PTR
PTX'1S~ = t1j.~

I~ l:SPT • l, 1 • i.ell-':)) PTx~SR :; PTx9/SPT
C
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C
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E~Z = TPF*ENZPL~

~~LFR = CLFCR*POP/ENZ/10~e.~

II = IY~ - ISTAT + 1
O~~~~l(l,Il) : PXLVP
uiolUPhl(2,11) :: GIo?V
ORuP~1 (3,10 :: Nr,V
ORUPf.,'! (£I, II) :: SLVV
Dh'LlPR1 (5,11) • LV\!
D~LJPRl (6, II) :: FSv
ORU~~2(1,II) :: FDHV
DPUPR2(2,II) :: fOMAR
D~UP~2(3,II) • FDMVR
o~ UP R2 ( £I , I I) : FDr1 1'1 R
D~UPR2(5,II) = H
DRU~P?(h,II) = PXPTM
URUPk3(1,II) • FDXV
ORUPR3(2,II) :: FDXAR
DRu PR 3(3,II) ~ FrXVR
ORUP~3(a,Il) :: FD~qVR

O~UPR3(5,II) • FUX9AR
O~UPR~(6,II) • PTX9RR
D~UP~3(1,Il) • PTXQSR
PXPTM ~ PXPTM*(1.~+RPXPTM.)

PXK :: PX~.(l.~ + RPXPK)
PXPF • pXPF .Cl.~+RPXPF )

100 CONTINUE
RETURN
END
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rUNCTIO'" X.t<CLOH

c
c

~tAL ":\)'-";C1 ION XKCl..Dt-I(Fr.LR, l~tG)
f~ 0 T[i ( 1~ i, ? r~ y' , 2 / ~" , "(-~: , ? \~~) , 20 !i\ , 2 ~e , 2e(', , 9 ~1!~ , 9"0' IRE. G

1? :, H ('-'. h;, -I- r 1I" J 12 ~ , 1 u" , 11.4 \A.

12'/1 Xt<CLL:H = ~~.1

GO TO 2~~0

140 IF(~.\-FCLR) 16V,,1~~,1~~

1h~ XKCL()~ = -(2.2*FCLN)/~u55 + 2.3 + 0.22/0.55
l~O TO 2e'~;)

lA0 x~tLOH = (2.3+(~.1-FCl..R)*lb.e)

GO TO 2~~0

2~~ XKCLuH ~ 1.2 +8.~.EXP(.lb.87*FCLR)

l;O TO 2~0~

900 IF(~.l-FCLR) 910,910,920
910 XKCLDH = ·0.3~*FCLR + 0.155

GO TO 2~0

92~ IF(~.~5-FCLR) 930,93e,9 40
931{' XKCLP~ = -S.6.FCLR + 0.&8

GO TO (?~00l

94~ IFeV.?3-FCLR) 950l,9S0,9&0
950 X~CLDH =-25.0.FCLR + 1.bS

GO TO 2l'!0~

9b~ IFe0.01-FCl..R) 970,970,980
970 XKCLDH : -10~.e.FCLR + 4.05

GU TO 2~e0

9R0 XKCl..DH • -970~.~*FCLR + 100.0
2000l COt~T1NUE

RETURN
END
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SUg~OUTIi'Jf_ P~UCI< (MAlCIYR)
C ORuC~P~OG~AMM rU~~ FOOOANALYSIS PACKAGE

DJ ,1~ N ~ I ni'J n;;.: UP lJ P ( Q , 1 '!' , ) , D~ U'". C, ( 11 , 1~ 1) , 0 ~ UEC2 ( H , UJ 1) ,DR ULAN ( ~, 101
1 , IJ /1 UF- r, t ( 1?, , 01 1) , f) r; ~ ,F 0 '2 ( 7 , 1" , ) , DR LJ FC3 ( b , 1 (~ 1 ) , L} fo< LJ FL) 1.+ ( 10 , 1" 1) ,
2'.1 ~ ,,.' P 1-, , (11, 1;' 1) , lip, LI P"'l' ;: ( b , 1d1) , iJ ~ UPI< 3 ( 1 , 1:t; 1) , f'l A, Mt: ( 1~) , Ft:. L0 C5 , 51 )

l) t lit N!) 1Ur" :\.j)l(tj (?t')
CurMUN ID~UC~I O~UPOP,DRUEC1,ORUEC2,DRULAN,ORUF01,
10RUF02,n~UF03,DRUFO~,DRUPP1,ORUPR2,D~UPR3,NAME

c
c

K£AO(1,B~0.6) (NORUCI),I-l,22)
JJ;:HAXIVR-1974
DO 235 1=1,22
!f-(NDRLJO) .NE. 1) GD TO 235
GO TO(1,2,3,4,5,b,7,B,9,11,12,10,13,14,15,16,17,18,19,21,22,23),1,

1 ~RITE(q,13JO) (NAME(J),J c l,12)
WRITE(q,132~)

uO 20 Jcl,.JJ
IVfo( = 191(1 + J
~oJf(lTE(9, 1310) IYR, (ORUPOP(L,J) ,L-l,9)

2'" cni~TINUE

GO TO 235
2 w~ITE(Q,15~5) (NAMECJ),J a l,12)

~RITE(q,1330)

01') 30 J=1,JJ
IYf.{ : 1914+J
wRITECq,1341) IVR, (DRUEC1(L,J),L c t,7)

30 CONTINUE
GO TO 235

3 WRITEC9,151~) (~AME(J),J=1,12'

loJ~lTf.(q,1350)

1)0 "'" J=l,JJ
IYR • lq7~ + J
WRlTE(9,1360) IYR, (DRUEC2(L,J) ,L a l,8)

40 CONTINUE
GO TO 235

'I ~~ITE(q,152~) CNAME(J),J=1,12)
~I RITt CQ , 13 70 )
DO 50 J=l,JJ
IYIoi = 191'1+J
~RIT~(9,1380) IYR,(DRULAN(L,J),L c l,9)

5'1 C.ONTINUE
GO TO 235

~ ~RITf(q,1530) CNAME(J),J=1,12)
>'IRITE (9.1390)
00 M~ J=l,JJ
IY~ : lq7l~ • J
W~11ECq,lQ01) IYR,CDRUF01CL,J),L-l,8)

M1 CO,HINUE
GO TO 235

6 wRITE(q,15~0) CNAME(J),J=1,12)
L<JI-<ITtCq,1 4 1VJ)
00 70 J=1,JJ
IVw = 1974+J
.~ ~ I n (g, 13" et ) I YR, (0 RUr- 02 (l. , J ) , L=1 , 7)

70 CUNTHJwE:
I,U 10 235

I:
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7 ~RITE(q,155~) (NAME(J),J e t,t2)
vi;'I' I TE. ( '1 , 1in ~ )
!)U ~C' .J=l,JJ
IY,<: lqllJ+J
i',;,-lTF (4,140V") IV~, eORuF03(L,J) ,Let,h)

8~ COI'~T III,/UE
r~o T('I 235

a w~lTEeq,1560) (NAME:J),J=I,12)
1'1 R1Tt Cq , 1 t! lJ, ~, )

00 9~ Jt;1,JJ
lYw = 1971J+J
~~JT~(Q,1385) IYR,(ORUF04(L,J),L-l,10)

q0 (Qf\:TINUE
GO TO ~35

q ~RITtC9,151e) (NAME(J),J=I,12)
i~kITF. e'1, 1a5~)
00 1l?l0 J=l,JJ
lYH = 1cH4+J
~~IT~eq,14~~) IYR,eDRUPR1(L,J,,~=I,&)

10~ CONTItJUE
GO TO 235

11 ~RITE(q,1580) eNAMEeJ),J.l,12)
i'lRITE (q, 1460)
00 11~ J&1,JJ
IV~ : 1q74 + J
WRITE(q,14~~) lYR,CDRUPR2eL,J),L.l,&)

110 c0 l~ TIN lJ E
GO TO 235

12 wRITECQ,1590) (NAMEeJ),J-t,12)
Y;RIT~eq,141~)

DO 120 J=l,JJ
IYr( = 1914 • J
WRIT~eq,13Q0) Iy~,eDRUPR3eL,J"L.l,7)

120 COt\JTltIlUE
GO TO 235

10 w~IT~(q,1b00) eNAMEeJ),J=I,12)
~RITt(9,1t18e)

DO 125 J=l,JJ
nR l: 1974 + J
WRITt(q,1t1~2) IYR,(ORUEC1(L,J),L a a,11),(ORUF01(L,J),L.9,10)

125 CO~TINUE

GO TO 235
13 w~ITECq,3~00) (NAMEeJ),J=I,12)

loJRITE(q,3Vll~)

DU 13Q1 J 2 1,51
FtLO(l,J) = ORUPOP(1,J)/20.0
F-f.I_D(2,J) = ORiJPDP(~,J)

FELO(3,J) = ORUPOP(3,J)
FtLo(a,J) = DRUPOP(9,J)
H:.l.D(5,J) : ~.0

130 C0 ~. TIN UF.
CALL BILD(fELO,4)
GO TO 235

14 ~~ITf-(q,j020) (NAME(J),J=1,12)
,\ KIT f (g , 3.~ ~ 0 )
i) (l 1 1J I~ J:I' 1 , ~ 1
FtLO(l,J) : DRUPOP(6,J)
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FtLl~(2,J) • DRUPOP(7,J)
fI:L()(3,J) = D~lJPOP(8,J)

I-fLf)(4.l,J) • ~, •e
rtLl)(5.J) : 0.0

~ :.l~"'\ C:"\ TI ~L!E
tALL ~ILD(I-ELl),3'

f,O To 235
15 ~RITECq,3~"~) CNA~E C.;) ,J=I, 12)

l/o!io(ITt: Cq,31?'50)
I) 0 1t;e\ J=1,51
FE. LI) ( 1, J ) : DRUEC1(3,J)
Ftl.-l)Ci.,J) :I ORUECl C~,J)
FELf)(3,J) :: [)RlJEC1C5,J)
FE.LDC4,J) s ORUEC1(b,J)
FELDC5,J) II: 0,0

150 cor~T I NUE
CAI.L BILl) (FELD, 4)
GO TO 23S

16 wRITr::(q,3V:b~) eNAMEeJ),J a l,12)
,'" RITt Cq , 3010)
\)U 160 J:::1,51
n.I-.D (1, J) I: DRUEC2(I,J)
FU.. D(2,J) = O~UEC?(2,J)

FEU)C3,J) = DRUEC?(3,J)
FEl.-DCa,J) • ORUEC2(4,J)
FE.LDCS,J) :: u~UEC2(S,J)

1&0 CQNT I~·JUE

CAL.L BJLD(fELD,5)
GO TO 235

17 wRITECq,30~C'1) eNAt-1EeJ),J·l,12)
WldTE C9, 309l'l)
no 17~ J=1,S1
rtl.. r)(1,JJ :I IJRULAN(4,J).
rEl.O(?"J) IZ DRULAN(3,J)
FELDC3,J) = rJRULAN(1,J)
FtLDCll,.n = O~ULA~(5,J)

ftl.OC5,J) I: O~IJLAN (h, J)
170 CO[JTINUE

CAl.L BILOeFELD,S)
Gn TO 23:'

18 ~~~ITECq,31~~) (NAME(J),J IZ 1,12)
WRIH.(Q,31H1)
1)0 180 J=1,51
fELI)(1,J) = [HWFD3 (1, J)
FF. L. I) ( 2 , J ) I: DRlIHl3 C2, J,
ff:Lf)(3,J) I: [)RUF01(5,J)
ftV)(t.l,J) :I DRl;F01 (b,J)
FEl.l.)(5,J) IZ el.~

160 COt'lTINUE
CALI. AILD(FELO,4)
GO TIj 235

19 i."RITl:.(<1,312l{1) (NAME (J), J=1, 12)
I'/RIH C9,313Ql)
ou 190 J E 1,51
Ft t. f) ( 1, J ) = f)RUFOQ(S,J)
FE:.U) (?, J) = I) q UFO It ( 1 , J )
Fi: t. I) (3 , J J = ORUI-04(3,J)
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TOT fERT
TOT15 ",/)

Y VA

INA IR
~,/)

CL. CLD I
CCLDH ",n I

ZPHG GRPH
II)

CGR

ENZFR

IALO

FCLR

BAB

eN.
",1)

IA

CLNG

PXPF

CDR

ENZ

~tLO(4,J) II ORUF04(10,J)
FEL(\CS,J) II 0.0

1q;;, t [) f, T I r-.. Ut
CALL ~lL8(F~lO,4)

GO TL 23:;
~1 ~~lTE(9,314~) (~AMEeJ),J=1,12)

L'Il(l Tt: Cq,315~)
00 217el J=1,51
FtLO(1,J) :I ORUF04C2,J)
FELD(2,J) II DRlIFD4(7,J)
FELOC3,J) = D~UFD4(q,J)

SPTPC :I UNUF04(10,J)*1000.0/DRUPOpe1,J)
IF(3PTPC.GT.~) r~LD(3,J) II SPTPC
FELD(4,J) = c?5.12l
FELD(S,J) = ~.0

2~e CDr.. TItWE
CALL BIlDCFELO,4)
GO fO 235

2? wRITECq,31~0) (NAMEeJ),J c l,12)
wRITr:.C9,317V')
00 210 J e l,S1
FtLDC1,J) s ORUPR2(2,J)
FELD(2,J) = DRUPR2(3,J)
FELDC3,J) II DRUPR2(4,J)
F£LO(4,J) :I 0.0
FELD(S,J) I: 0.0

210 CONTINUe
CALL BILD(FELO,3)
GO TO 235

23 ~~lTt:(9,31b5) (NAMEeJ),JII1,12)
WRITE(9,3l75)
DO 230 J:al,51
FELO(l,J) c D~UPR3(2,J)

FEL0(2,J) I: DRUPR3(3,J)
FF::LOC3,J) II 0.0
Ff:.LDCa,J) a 0,0
fElO(S,J) :a 0,0

23~ COfllTINUE
CALL ~ILU(FELn,3)

235 CDNTINUE
130~ FO~HAT(lH1,12A2,3~X,"POPULATIDN INDICTORS")
131 0 F[1 ~ 11 AT(11i , I IJ , 8)( , q F12.6)
13?~ FORMAT(lH0,12X," POP

1 MORT C~R

133~ FORMATCIH0,24X," CA
1 VAX VNA YPC

13a0 FORMAT(lH ,1~X,I4,1V.X,7Fl?b)

1341 FOkMAT(lH ,1~X,I4,1~X,7FI2.4)

1350 FOHHAT(I~0,17~,~ J
lIMN lAP IALV

136~ FO~MAT(1~ ,bX,Iu,7X,8F12.S)
1370 FOR~AT(lH0,12X," CLGR

1 CL~ CLR TLLS
13R0 FOHM~T(tH ,aX,I4,aX,8F12.b,3X,EI2.b)
1385 fO~MAT(1~ ,?y,Ia,~x,1~F12.b)

139~ FO~MAT(lh0,2~~,~ SUAF
1 GRGP NGGP
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14~lZ Fllfo(I"IAT(1H ,16)(,I4,BX,5F12.4,3F'12.6)
ta01 FO~MAT(lH ,12~.I4,~X,F1?-.5,Fl?6,F12.3,F12.6,3F12.4,F12.b)

14n? fU~MAT(lH ,lh~,Ia,Bx,3(~12.4,F12.b») "
141~ FO~MAT(lH0,~~X," YNAPC P~tI CAPH PTFC

1 FA ZPHG GRPH ",1) "
1~30 I-""OIo('1AT(lH~,30)C,11 F~T ~LVA SLV,.,A SLVAR

1 LVPLM I-LV ",1)
14~e ~UWMAT{lH~, HX," PTR PTPCR OPT OPTPC

1 PTN PTAR PTAPCR PTPCSN PTPCDR SPT
2 ",1)

1450 FORMATC1H0,30X," PXLVP GRV NGV SLVY
1 LVV FSV ",1)

14 ~ 0 F0 ~ 11 AT C1H~ , 3 Vl X, " f 0 MV FDMA~ F0 MYR F0MMR
1 M PXPTM ",1)

147~ FO~~AT{lH0,?GX," FDXV FDXAR FDXYR fDX9YR
1 Ft)lt9AR PT~9RR PTX9SR", I)

1480 FU~MAT(1H~,35X,"IAS",7X,"IAKS",7X,"TECHN.AID",2X,"T.AIO/SUAF",4X,

1 liFO 0D AI ()" , 3)( , II F• AI I) I fJ TRII )

1505 ~OkMAr(lHl,12A2,30X,~CAPITALII)
1~ 1" FUk 11 ATC1 ,",1 d 2 A2 ,oS r x, 'J NVESTt1 EN Til)
15?0 FO~HAT(1Hl,12A2,30)(, LAND INDICATORS")
153e FUkMAT(lH1,1?62,3~X, AGRICULTURAL PRODUCTION")
15~~ FU~M'T(IHl,12A2,30X, VI~LO")

155 ~ F0101 A 1 U H 1 , 12 A ? , 3V l(, L I V E:. SToe K AND F ISH II)

15b~ FO~HAT(lHl,12A2,3~X, PROTEIN I~DICATORS")

157~ fOkHAT(tHl,12A2,3~x, PRICI~G ")
158~ FORMAT(lH1,12A2,3~X, IMPORTS II)
1590 FORM4T(1H1,1~b2,3~~, EXPORTS ")
1b0;z, FOHMAT(lHl,12.A2,3~\(, 'SHIFT AND AIO II )

3~ ~ ,l FD!o( riA Tn ti 1 , 1? A2 , 40 X, PO fJ LJ L. I NDIe ATOR 5 II )
3~20 FO~HAT(lHl,1?.A~,40X, POPUL. GROwTH INDICATORS")
30li0 FO""/-1ATCtH1,12A2,a0x, ECm". It\iDICATORS II )

3~&0 FOWMAT(lHl,12A2,Q~X, INVESTM~NT")

308~ FORMATC1Hl,12A2,A0X, LAND INOICATORS")
310~ FORMAT(lHl,12~2,u~X, FUOn PRODUCTI0~")

3120 FORMAT(1~1,1~A2,u~X, PROTEIN INDICATORS")
314~ FO~HAT(1H1,1~A2,Q0X, PROTtIN PER CAPUT")
316~ FOWM.AT(lH1,12A2,4~X, IMPORTSII)
31h5 FO~MAT(1Hl,1~A2,40X, ExPORTS")
3010 ~O~MAT(1H0,lIfJOP D t SCAL.FACT. D 20.0) , BAB • 2 , TOT. 3 , TOTl

15 = I.l ")
3~3~ FOrmATC1H~,"CBR = 1 , COR. 2, CGR = 3 It)

3050 FO~MAT(1H0," Y • 1 , VA • 2 , VAX = 3 , YNA : 4 II)
3~7~ FO~MAT(1H~," I a 1 , IA : 2 , INA = 3 , IR : 4 , IMN • 5 ")
309~ FO~MAT(lH0,IICLD = 1 , CL = 2 , CLGR = 3 , CLW = ~ , CLR = 5 q)
3110 FO~M~T(lh0,"FWT • 1 , SLVA = 2 , GRGP • 3 , NGGP • 4· II)

3130 FO~MAT(1~0,"PTN = 1 , PTR = ~ , OPT = 3 , SPT : 4 ")
315~ FOR~AT(1H~,"fJTPCR = 1 , PTAPCR • 2 , DPTPCCSPTPC) = 3 , PTPCN(BASI

1S ~ALUt:) • a II)
3170 FO~MAT(1~~,"FDMAR • 1 , FDMVR : 2 , FOMMR • 3 ")
317~ FU~MATC1H0,"FDXAR ~ 1 , fDXYR = 2 II)

8~~~ FO~HAT(tHl)

8~06 rO~HAT(2311)

STOP
ENO
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SU~ROUTINE ~ILD(EI~G,~R)

DIMENSI0~ fELOelr,?),EING(5,51),ZC51),CL(5)
[J AT A eLI" tn, •• ~ II , II 3 II , II t.l" , " c; II /
D~TA ST~/"-"I,~L/II "1,SPA/ II I II

/

1. :', A)( II t: 1 /.;~ ( 1 , 1 )
(M I!. = ~ /c-\ A II

00 liC J=I,51
OU 1~ I II 1,5
I II x~~~ • ~ING(l,JJ

IfCx .ll. ~) ~MAX K EINGCl,J)
X a XMI~ • EING(I,J)
IF(~ .GT. e) X~IN ~ EING(I,J)

10 CONTINUE
H (IniAl( ,NE. XMIN) GO TO 15
l~(XMAX .cQ. 0.~) XMAX • 1.0
x~~ A)( II )( MIN + ~. 5 '* A!3 5 ex MAX)
XMIN II )(MI~ • 0.S*ABS(XMAX)

15 DIFF II XMAX • XMIN
SPk = DIfF/5~.1d

len • X~'AX

00 2~ '" II 2,51
Z e~) II Z (K.1) • SPR

20 CONTINUE
'1 ;: SPt(/2.0
NZ II 50
l.H,J El0 K II 1,51
NZ :I "JZ + 1
IF (NZ .EQ. 51) GO TO 5e
DO 40 11 II 1,102

4~ rE.LO(11) II Bl
00 45 11 II 2,102,10

45 Ff.LO(Il) II SPA
GO TO b0

se DO 55 11 • 1,102
5S F~l.OCIt) II STR

NZ II 1 .
&0 CONTINUE

FEl.[)(t) = Z(K)
DO 70 I II 1,N~

M :I Ql
1)0 &5 J II 1,50
M II M + 2
XHELP II ( £ING(I,J+1) + EING(I,J»/2.~

A = EINGCI,J) • l(K)
IF(A .IT. -Y) GO TO &3 ~

IF(A .GT. Y) GO TO b3
f~I.D(M) II CL(l)

&3 A II XHELP • Z(~)

IF(A .LT. -V) (;0 TO &5
If(A .GT. V) GO TO b5
FF. L f) C'" +1) ;: CL (I )

&5 CUNTINUE
A • tINGeI,51) - ZeK)
!f(A .LT. -'0 GO TO 70
I~(A .GT. Y) GO TO 70
Fr.LO(l~?) : CL(I)

7nco l~ TIN UEo
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80 ~~IT~(q,10~0' (FELD(J), J.l,1~2)

w~l TI:: (9, HH0)
c
C

1 0 r.1 ,~ F () I'i ;.' A T ( , )( , t. 1 1 • a , 2 ~ , 1.: 1 AI)
1.[. 1 ',) i' U" r', A T ( 1eX, II 19 7:- " , 1 X, '1 ~ \,j ,; , b X, 'I 85

1 e, 5 1e 1"5 20
RETUHN
ENO

25
95
II)
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fUNCTION fA.IO 71J/74

REAL FUNCTION FAIO(IVR)
Dlr.l~SION AIOT(11',AIDF(11)
COMMG~ IAInl AIDF,AIDT,MAXIYR
)t = «lV~·1975)*1r..VJ)/(I1b.XIVFt-1CH5)

I u ~ I ~~ T ( )t ) + 1
lu ~ IU + 1
FAIo = AIDf(IU)*CIU • X ) + AIDF(IO)*(X + 1 • IU)
~tTURN

END
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~uNCTIO~ TAILl 74174

k~AL FUNCTION TAIOlIYR)
nIl'~ENSION AIOT(11),AIDFC111
COM~O~ /AIO/ AI~~.btnT,MAXIYR

• : ((IYR_1Q75l*1 0 .e)/C MA XIYR-197S)
1U sIr" T PI) • 1
10 • lU .. 1
TAID • AIOTCIU)*CIU • X ) • AIDTCIO)*CX • 1 • lU)
~E::TURN

END
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