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THE FOOD ANALYSIS SUBMODEL

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 shifts to the agricultural

sector.

I. MATHEMATICS 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),
r=1,...,86

FERTO
FERT
KONTR
INT
FERTE
EO

EU

EA

X0

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) - EU

drops to 37% of EO — EU (see model
equations)

Minimum daily protein consumption per
capita below which there is no

survival



TL : Time delay in the effect of protein
deficiency
PPCSAV(I), ¢ Array used to compute lagged daily

I=1...,15 per capita protein consumption

PRONOR : Level of daily per capita protein
consumption below which starvation
occurs

PROPCI : Daily per capita protein consumption

PTPCR : Protein per capita produced regionally

PRODST : Protein distribution factor

PROPCN : Lagged daily per capita protein
consumption .

PROFAC : Factor indicating food supply
situation

AMPFO : Mortality multiplier for babies

AMPF (1), : Mortality multiplier, by age

I=1,...,86 category

BAB 3+ Number of babies

TOT : Number of deaths

AMORT : Mortality coefficient

AMO : Normalized probability that a baby
dies

AM(I), : Normalized age-specific probability

to die, by age category

TOT15 : Accumulative sum of children that
died

CBR : Crude birth rate

CGR : Population growth rate

CDR : Crude death rate

2. Economic Submodel

A(I,TJ), : Input-Output matrix
I,3=1,2

AINV(I,J) : Inverse of (I - A), I denoting the
1,9 =1,2 2 « 2 identity matrix



CNA

ONA

YNA

CA
oA

YA
YAX

SYSYNA

z(1),
I=1,2

u(1),
I =12

UA

UAFK

UAF

SUAF

GI

IAS

IAKS

IAK

IA
K1l

INA

Capital stock, non-agricultural
sector

Capital per output ratio, non-
agricultural sector

Gross regional product, non-
agricultural 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
IMN
IAP

IAPK

IALV
IALVK

IALD

GC

GG
M
GM
MA
MAK
MI

MC

. ) -y

o

. »e )

3. Land Use Model

CLGR
CLNG
TA

TB

CLWR

CLM

TLM

CL
CLW

Regional investment

Regional investment, coefficient
Imports of investment capital needed
Investment in non-land agricultural
capital stock

Investment in agricultural production,
coefficient

Investment 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 : Total land withdrawn for
urbanization etc.

GLM ¢ Maximum grazing land

CLR : Cultivable land remaining that is
not yet cultivated

TLWR : Ratio of withdrawn land to maximum
total land

TLWM : Land withdrawal multiplier

TLAW : Annual withdrawal of land for
urbanization etc.

TLWPCB : Per capita land withdrawal

CLAW : Annual withdrawal of cultivable land
for urbanization etc.

GLW : Grazing land withdrawn

GL : Grazing land

TLLS : Total land for livestock support

FCLR : Ratio of remaining cultivable land
to total cultivable land

CLD ¢ Cultivated land developed

CLDGR : Development of grain land

CLDNG ¢+ Development of non-grain land

CLWGR : Annual grain land withdrawn

4. Food Production and Distribution Submodel

YNAPC : Non-agricultural product per capita
CAPH : Capital per hectare
PTFC ? Productivity coefficient from CAPH
PMCI : Productivity coefficient from
YNAPC
FA ¢ Grain production saturation level
ZPHG .+ Per hectare use of fertilizer etc.
GRPH : Grain production per hectare
FC : Slope of grain production function
at minimum level
FD : Intercept of linear equation relating

GRGP to NGGP



FE

GRGP
NGGP
SLVMA

SLVA
SLVAR
XLVPLM

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

LVPL(I),
I=1,oo-’9
SLV (1),
I=1,...,9
SLVK(I),
I = l,o--,g

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

UALV(I),
I=1’---’9

SLVMK(I),

I=1,...,12

FGP (1),
I=1,...,26
SLVV
AWFM
FWCM
FWMM
FWPM
AWFMK
AUFWP
UFWP
UFWPK

WB

.o

2

Slope of linear equation relating
GRGP to NGGP

Gross production of grain crops
Gross production of non-grain crops
Maximum 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

Maximum 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 (I),
I=1,...,8

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

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

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

FTS(I),
I = l'.u

LSFTK(I),
I = 110.0126

.26

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

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

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

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

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

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

CLK(I}),
I=l'...'26

PTK(I),

I=1, ...,26

VCLPCR(I),
I1I=1,...,26

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

CLPCR

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

Withdrawal for seed, by category, coefficent
Total seed, by category
Gross food supply, by type

Coefficients for livestock food

by type
Livestock food, by type

withdrawal,

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

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

PXPF
PXK
PXLVK
PXLV
PXLVP
PXGR
PXNG
PXFS
GRV
NGV
Lvv
FSVY

Total fertilizer and related
productive factors

Price of fertilizer

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

FDMV

FDMAR

FDMYR

FDMMR

FDXV

FDXAR

FDXYR

FDX9YR

FDX9AR

FDXV9

PTX9

PTX9RR

PTX9SR

ENZ

ENZPLK
ENZFR

RPXPF
RPXPK
RPXPTM

s

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

86
POP, = % AP_(I)
t I=1 t
FERTO t < KONTR
FERTt = FERTt-l - (FERTO - FERTE) - FKt’ KONTR < t < KONTR + INT
FERTE t > KONTR + INT

0.7/INT, KONTR < t < KONTR + 2 + INT/7
FK, = 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_l(I +1), 1=1,...,14
PPCSAVt(TL) = PTPCRt » PRODST + 1000/365
PROPCN, = PPCSAVt(l)
PROFAC, = (PRONOR - XO)/(PROPCNt - X0) - 1.0
AMPFO, = PROFAC, ¢+ EO + 1.0
AMPFt(I) = PROFACt « [(EO - EU) - exp( - I/EA) + EU] + 1.0
I1=1,...,85
AMPFt(BG) = PROFAC_ *+ EU + 1.0
86
BAB, = E APt(I) « AF(I) - FERT,

I=1
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86
TOT, = 0.5 * BAB, « AMO * AMORT « AMPFO, + I AP, (I)
t t t 1oy t
« AM(I) ¢ AMORT -« AMPFt(I)
15

TOT1l5_ = 0.5 *+ BAB, * AMO . AMORT + AMPFO + £ AP, (I)

t t I=1 t

+ AM(I) + AMORT - AMPFt(I)

CBRt = BABt/POPt
CDRt = TOTt/POPt
CGRt = CBRt - CDRt

APt+l(l) = BABt * (1.0 -~ 0.5 « AMO - AMPFOt * AMORT)

Apt+l(1) = APt(I -1) « (1 - AMORT - AM(I - 1)
. AMPFt(I -1),1=2,...,85
APt+l(86) = APt(86) « (1 - AMORT + AM{(86) - AMPFt(86))

+ APt(85) * (1 - AMORT -+ AM(85) - AMPFt(85))

2. Economic Model

CNA,_, = CNA + (1 - DNA) + INA

t t-1 t

CA « (1 - DA) + IAa

CAL t-1

t

CDAt CA, - DA
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CDNAt = CNAt -« DNA

YNA

CNAt/QNA

YAX, = CAt/QA

t
Yt = YNAt + YAt
Zt(I) = AINV(I,1l) . YAt + AINV(I,2) - YNAt
Ut(I) = A(I,1) . Zt(l) + A(I,2) - Zt(2) ’
UAt = A(2,1) . Zt(Z)
UAFt = UAt + UAFK
It+l = GI .« YNAt . SYSYNAt

SYSYNAt+l = Yt / YNAt

IAS, = (IAKS,_ - IAK) . I_ > 0.0
IAKSt = from time-~series
IAt = TJAK . It + K1 -« IASt

SUAF, = UAFt + (1 - K1) « IAS

t t

INA, = I, ~ IA_ - (1 - K1) - IASt
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IRt = It « IRK

IMNt = It - IRt

IAPt = IAPK - IAt

IALVt = JALVK -« IAt

IALDt = IAt - IAPt - IALVt
Ct = GC - Yt

Gt = GG - Yt

Mt = GM - Yt

:
:

MI

N
3

3. Land Use Model

CLGRt+l

TLWRt

TLWM

TLAW, =

= CLGR,_ + CLDGR_ - CLWGR_ > CLGR

t t t
TLWt/TLM
f(TLWRt)
CGR, - POP, + TLWM, . TLWPCB

t
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CLAW, = TLAW, °+ CLM/TLM

ClLw, = TLW, + CLM/TLM

t t
GLWt = TLWt - CLWt
GLt = GLM - GLWt
TLLSt = GLt + CLRt
TLWt+l = TLWt + TLAWt

FCLR_ = CLR./(CLM - CLW,)

CLD, = IALD,/CCLDH

t t

CLDNG, = CLD, + CLNG,/CL,

CLDGR

CLD

£ £ ° CLGRt/CLt

CLWGRt CLAWt . CLGRt/CLt

CLNGt = TA + TB - CLGRt

CLt = CLGRt + CLNGt

CLRt = CLM =+ CLt - CLWt > 0.0

4. Food Production and Distribution

YNAPC, = YNA,/POP_
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CAPH_ = CA,/CL,
PTFC, = f(CAPH,)

PMCIt = f(YNAPCtl

FAt = PTFCt + PMCIt + 1.5

TPFt = SUAFt/PXPFt

ZPHGt = (TPFt . GZPHK/CLGRt) . 1000

GRPHt = FA,_ - (FAt - FB) . exp( - FC . ZPHGt/(FAt - FB))

t

GRGPt = CLGRt . GRPHt

NGGPt = FD + FE » GRGPt

SLVMA RLLVS . TLLS

t t

SLVA_ = I SLvt(I) « SLVK(I)
I=2,4,5,9

SLVARt = SLVAt/SLVMAt

XLVPLMt = f(SLVARt)

LVPLt(I) PXLVP (I) . XLVPLM s I =1,...,9

t

UALVt(I) = IALVt . SLVt(I) . SLVK(I)/SLVAt r I

l,caa,g



ALVIt(

SV

FGPt(I

SLVV

AWFM

AUFWPt

FWCPt

UFWPt+

FWCMt+

FWCTt

FWTt
FGPt(l

FGPt(l

FGPt(Z
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I 1,...,9

’

I) = UALVt(I)/LVPLt(I)

I

= SLVt(I) + ALVIt(I)

|

1

1,...,9

’

I

’

SLVt(I) * SLVMK({(I)/1000.0

)
I

’

SLVt(9) + SLVMF (I)/1000.0

]

I ™M

FGP_(I)
I t

FWCM AWFMK

t

UFWP WB

t

UFWP UFWPK

t

= UFWP_ + AUFWP

. ¢ < FWPM

1

£ + AWFMt

FWCM < FWMM

1

FWCM, + FWCP

t t

FWCTt » FWCNTK

3) FWT

t

3 +1I) NGGPt NGGPK (I) I 1,...,8

’

1+ 1) GRGPt GRGPK (I) I l,...,5

7

l,oo.,8

9,...,12
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SFT, (I) = FGP,(I) « SPFTK(I) , I=1,...,26
FTS, (I) = FGP _(I) - (1 - SPFTK(I)), I=1,...,26
LSFT, (I) = LSFTK(I) + FTS._{I) , I=1,...,26
FTG, (I) = FFTK(I) + FTS (I) , I=1,...,26
FTN, (I) = FTG (I) + (1 - XHMLF(I)) , I =1,...,26
FSRPC, (I) = FIN,(I) - 1000/POP,_ I=1,...,26
VCLPCR, (I) = FSRPC,(I) - CLK(I) , I=1,...,26

VPTPCRt(I) FSRPCt(I) + PTK(I)/100.0 , I =1,...,26

13
PTAPCR, = I VPTPCR, (I)
t t
I=1
26
PTPCR, = ¥ VPTPCR, (I)
t t
I=1
26
CLPCR, = I VCLPCR, (I)
t t
I=1
PTARt = PTAPCR, ° POPt/lOOO

PTR, = PTPCRt . POPt/lOOO

YPC, = Yt/POPt
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PTNMt = f(YPCt)

PTPCB « PTNM

PTPCNt +

SPTPC 0.0)

" max(PTPCRt - PTPCN

tl

[l

DPTPCt maX(PTPCNt - PTEFCR 0.0)

tl

PTPCSN, = PTPCR,/PTPCN_

PTNt = PTPCNt . POPt/lOO0.0
DPTt = DPTPCt . POPt/lOO0.0
SPTt = SPTPCt . POPt/lOO0.0

PTPCDRt = PTPCRt/365

5. Pricing Mechanism

PXLVP_ = PXLV * PXLVK * PXK

t t
GRVt = GRGPt « PXGR . PXKt
NGVt = NGGPt « PXNG - PXKt
LVVt = SLVVt . PXLVPt
FSVt = FWTt < PXFSt . PXKt

YAt = GRVt + NGVt + Lwt + FSVt
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YAPC_ = YA /POP_

CCLDH, = f(FCLR,)

PXPTM_ = PXPTM, _; - (1 + RPXPTM)
PXK, = PXK__; + (1 + RPXPK)
PXPF,_ = PXPF__, + (1 + RPXPF)
FDMV, = DPT_ - PXPTM_

FDMAR_ = FDMV, /YA

FDMYRt = FDMVt/Yt

FDMMRt = FDMVt/Mt

=Y .
FDXVt At SPTt/PTRt

FDXARt = FDXVt/YA

t
FDXYRt = FDXVt/Yt
FDX9YRt = FDXV9t/Yt
FDX9ARt = FDXV9t/YAt
PTX9RRt = PTX9t/PTRt
PTX9SRt = PTX9t/SPTt
ENZt = TPFt « ENZPLK
ENZFR = CLPCRt . POPt/ENZt/looO
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II. TERMINAL 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 primavily 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 'l' AND HIT 'CR' OTHERWISE TYPE 'O'"

This provides the possibility of entering scenario 99 either

from the card reader or from the keyboard.
"SCENARIO NUMBER 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 [1l]). The format to be used is I4,1X,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 compute 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 (F3.0,1X)).

"ENTER UAFK,K1,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(F3.0,1X)).

"ENTER INVESTMENT 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
vears is used to investigate different investment policies.

The input format as shown is 6(F5.3,1X).
"ENTER LAND WITHDRAWAIL 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 (I21).

The terms appearing in tho above requests denote the

following:

IREG : In th. M.P. World Model the world
has been regionalized. There are
ten regions.

Table 1
Number Region
ol North America
02 Western Europe
03 Japan
o4 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 : There are some scenaria with special

sets of parameters available (Table 2).
If you want to specify your own
parameters you must enter 99.

KONTR (EQUILIBRIUM Start of the equilibrium policy;
CONTROL START) must be a multiple of 5, e.qg. 1975,
1985, 2000, etc. If you do not want
any equilibrium policies specify

2100.



INT (EQUILIBRIUM
CONTROL SPAN)

PRONOR

EO

EU

EA

X0

TL

PRODST

»e
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Length of transition interval,

i.e. number of years from the start
of the equilibrium policy until the
equilibrium fertility factor is
reached; must be a multiple of 7,
e.g. 0,14,35 etc.

Daily 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 O <

PRODST < 1 which takes into account
inadequacies, and inequities in the
distribution system which can occur

in less developed regions.




Kl

IAFK

IAPK

IALVK

TLWPCB

GZPHK

RPXPF

RPXPTM

UAFK

RPXPK

IAKSA(I),
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Fraction of additional investment to

agricultural capital stock.
Investment in fishery, coefficient

Investment in agricultural production,

coefficient
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. 1In order to avoid
unreasonable changes in food
production IAKSA(l) ought to be set
equal to IAK.
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DRU(I), I = 1,21 : 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) = O

to suppress it.

B. Data Base

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 Region label with up to 24 characters

*e

A : 2 +« 2 input-output matrix for two-
sector economic model

ca : Capital agricultural sector (for
1975 in 10° US £)

CNA : Capital non-agricultural sector
(for 1975 in 10° US $§)

DA :+ Depreciation rate, agricultural
sector

DNA : Depreciation rate, non-agricultural
sector

Y : Gross regional product (1975 in 1091H5$)

ONA : Capital per output ratio, non-
agricultural sector

ENZPLK : Energy requirements, coefficient

IAK : Investment in agricultural sector,

coefficient
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IRK : Investment regional, coefficient

GI : Total investment, coefficient

GC : Consumption, coefficient

GG : Governmental expenditures,
coefficient

GM ¢ Impo:'ts, coefficient

MAK : Agricultural imports, coefficient

TLM : Maximum total land (in lO6 ha)

TLW : Total land withdrawn for urbanization
and economic development (1975 in
10° ha)

CLM : Maximum cultivable land (1975 in
10° ha)

CLGR : Cultivated grain land (1975 in lO6
ha)

TA : Subscript of linear equation relating
non-grain land to grain land
(CLNG = TB +« CLGR + TA)

TB : Slope of linear equation relating
grain land to non-grain land

CCLDH : Capital cost for land development
per hectare (lO3 UsS $/ha)

Initial value for 1975

PXLV : Base price of meat (103 US $/ton)

PXLVK : Meat price coefficient

PXK : Price coefficient

PXGR : Price of grain (lO3 US $/ton)

PXNG : Price of non-grain (lO3 US $/ton)

PXFS : Price of fish (10> US $/ton)
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PXPF ;+ Price of fertilizer and other
related productive factors
(103 US $/ton)

PXPTM : Price of protein imports (lO3 Us

$/ton)

The following data are read from device number 1:

AP(J), Jd = 1,86 : Population numbers by one year age
groups, initial values for 1975 (in

millions of people)

AM(J), J = 1,86 : Age-specific mortality distribution

by one year age groups.

AF(J), J = 1,86 : Age-specific fertility by one year
age groups

FERTO : Fertility factor for 1975

FERTE : Fertility factor that leads to
population equilibrium

AMORT : Mortality factor for 1975

AMO : Mortality factor for babies (1975)

The following data are read from device number 4 :

SLVK(J), J =1,9 : Coefficients to correct individual
categories of livestock for purposes
of aggregating to a single base unit,

by livestock category

PXLVP(J}, J = 1,9 : Livestock price, base value, by
category (lO3 US $/individual)

CLK{(J), J = 1,26 Calorie content, coefficient by

Y]

category (cal/gm)

PTK(J), J = Protein content, coefficient, by

!
—

-~
N
(o]

category (percentage)



FB

FC

FD

FE

RLLVS

AWFMK

WB

UFWPK

FWCM

FWCNTK

UFWP

FWPM

FWMM

NGGPK

GRGPK

SLV(J), J

-

1,9

..

.0

.
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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 lO6 tons)

Meat from fish, coefficient
Land in pond culture (1975 - value
in 106 ha)

Maximum fish production in fish

ponds (lO6 tons)

Maximum catch of marine fish
(10° tons)

Coefficients which disaggregate
non-grain crop production into 8

categories

Coefficients which disaggregate
grain crop production into 5

categories

Total livestock by type
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SLVMK(J), J = 1,12 : 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)

SPFTK(J), J = 1,26 Withdrawal for seed, by category,

coefficient

LSFTK(J), J 1,26 : Withdrawal for livestock food, by

category, coefficient

FFTK(J), J = 1,26 Total human food supply, by type,

coefficient

XHMLF(J), J = 1,26 : Household and market losses, by

type, coefficient

III. OUTPUT

The M.P. Food Model 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

ONA : Capital per output ratio, non-
agricultural sector

IAK :+ Investment in agricultural sector,
coefficient

MAK : Agricultural imports, coefficient

IRK : Investment, regional, coefficient



PARAMETER:

PARAMETER:

GI

GC

GG

GM

LAND SECTOR

TLM

TLW

CLM

TA

TB

CLGR

FOOD SECTOR

FB

FC

FD

FE

—_ 30_

Total investment, coefficient
Consumption, coefficient

Governmental expenditures,

coefficient

Imports, coefficient

Maximum total land (in lO6 ha)

Total land withdrawn for urbanization
and economic development (initial
value for 1975, in lO6 ha)

6

Maximum cultivable land (in 10~ 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 lO6 ha)

Minimum 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



PARAMETER:

RLLVS

AWFMK

WB

UFWPK

FWCM

FWCNTK

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,y of marine fish (in lO6 tons)
Meat from fish, coefficient

Land in pond culture (in lO6 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.

PRICE SECTOR

PXLV

PXLVK

PXK

PXGR

PXNG

PXFS

Base price of meat (lO3 Us $)
Meat price coefficient

Price coefficient (initial wvalue
for 1975)

Price of grain crops (lO3 US $)
Price of non-grain crops (lO3 Us $)

Price of fish (lO3 US §)
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PXPF : Price for fertilizer and other
related productive factors (initial
value 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*ter from the keyboard at the
corresponding request from thes 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 O 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 : Total population number (in millions)

BAB : MNumber of babies (in millions)

TOT : Number of deaths (in millions)

FERT : Fertility factor (not to be mixed
up with crude birth rate)

MORT : Mortality factor (not to be mixed
up with crude death rate)

CBR : Crude birth rate

CDR : Crude death rate

CGR : Population growth rate

TOT15 : Number of dead children (i.e.

accunulated number of dead children

up to an age of 15 years)
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This page provides time-series of some relevant economic

indicators. Units are lO9 Uus $:

CA

CNA

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

Regionalproduct,percapita(lO3IH3$/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
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IAP : Investment in non-land agricultural
capital stock

IALV : Investment in livestock development

IALD : Investment in land development.

Page 4: Land Indicators

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

Units are millions of hectares:

CLGR : Cultivated grain land
CLNG : Land cultivated with non-grain crops
CL : Cultivated land ( = grain land +

non-grain land)

CLD : Cultivated land developed annually

CLW : Total cultivable land withdrawn

CLR : Cultivable land remaining

TLLS : Total land for livestock support

FCLR ¢ Fraction of cultivable land remaining
to total cultivable land

CCLDH : Capital cost for land development

per ha (lO3 US $/ha)

Page 5: Agricultural Production

SUAF : Total expenditures on fertilizer
an related productive factors (units are
billions of US $)
PXPF : Price of productive factors (103
US $/ton)
ZPHG : Use of fertilizer and related
productive factors (kg/ha)
GRPH : Grain production per ha (ton/ha)
GRGP : Gross production, grain crops

(lO6 tons)
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NGGP : Gross production, non-grain crops
(106 tons)

ENZ : Energy required for plant food
production (lO12 cal)

ENZFR : Ratio of energy in produced food to

that required for plant food
production.

Page 6: Yield

In order to investigate the effects of increased
fertilizer usage this page provides some details on yield

indicators:

YNAPC : Regional product, non-agricultural,

per capita (103 $/cap.)

PMCI : Productivity coefficient from infra-
structure

CAPH : Agricultural capital per ha
(10° US $/ha)

PTFC : Productivity coefficient from capital
investment

FA : Saturation level for grain production
(ton/ha)

ZPHG,

GRCP see description of page 5

Page 7: Livestock and Fish

This page shows some figures on livestock and fish

production:
FWT : Meat from fish (lO6 tons)

SLVA :+ Total livestock number (corrected to
a single base unit) in million of

individuals




SLVMA

SLVAR

LVPLM

JALV
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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,
whichk is a function of SLVAR

Investment in livestock development
(10° Us $)

Page 8: Protein Indicators

In order to analyze the regional food situation some

protein indicators have been defined:

PTR

PTPCR

DPT

DPTPC

PTN

PTAR

PTAPCR

PTPCSN

PTPCDR

SPT

.
.

Regional protein production (lO6 tons)

Annual protein per capita produced

regionally (kg/cap.)

Regional protein deficit (1O6 tons)

Per capita protein deficit (kg/cap.)
6

Regional protein needs (10~ 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 (lO6 tons)
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Page 9: Pricing

This page shows the dollar values of food production:

PXLVP : Adjusted price of meat (lO3 UsS $/ton)

GRV : Dollar value, grain production
(10° us $)

NGV : Dolla- value, non-grain production
(10° Us $)

SLVV : Total meat production from livestock
(10% tons)

LVV : Dollar value, livestock production
(109 us $)

FSV : Dollar value, fish production

(10 us $)

Page 10: Imports

FDMV : Dollar value of food imports
(107 Us $)
FDMAR : Ratio of food imports to agricultural
production
FDMYR : Ratio of food imports to total GRP
FDMMR : Ratio of food imports to total imports
M : Total imports (lO9 Us $)
PXPTM : Price of protein imports (lO3 US $/ton)

Page 1l1l: Exports
Dollar value of exports (lO9 UsS $)

FDXV :

FDXAR : Ratio of food exports to agricultural
production

FDXYR : Ratio of food exports to total GRP

FDX9AR : Ratio of food exported from region 1
to region 9 to agricultural production

{(not implemented)
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FDX9YR : Ratio of food exported from region 1
to region 9 to total GRP (not
implemented)

PTX9RR : Ratio of protein exported from

region 1 to region 9 to total protein

produced regionally (not implemented)

PTX9SR : 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. Thereforxe, they will not be discussed

in detail:

Page
Page
Page
Page
Page
Page
Plot
Page
Page

Page

IV.

12: Plot
13: Plot
14: Plot
15: Plot
l6: Plot
17: Plot
18: Plot
19: Plot
20: Plot
21: Plot

of
of
of
of
of
of
of
of
of

of

population indicators (POP,BAB,TOT,TOT15)
population growth indicators (CBR,CDR,CGR)
economic indicators (Y,YA,YAX,YNA)

investment indicators (I,IA,INA,IR,IMN)

land indicators (CLD,CL,CLGR,CLW,CLR)

food production (FWT,SLVA,GRGP,NGGP)

protein indicators (PTN,PTR,DPT,SPT)

protein per capita (PTPCR,PTA,PTR,DPTPC,PTPCN)
imports (FDMAR,FDMYR,FDMMR)

exports (FDXAR,FDXYR)

BATCH VERSION OF THE M,P. FOOD MODEL

To use the facilities provided by the TH Vienna a
batch version of the M.P. Food Model 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.



-39-

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, MAXIYR is not fixed ( = 2025) but
may be set equal to 2075 for studying the long-term behaviour

of the model.

Due to these changes in tihe 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 : 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.

NFLAG = O : 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
MAXIYR (e.g. 6 data points for
MAXIYR = 2025).

NPER : 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 by

solving the equation

PTPCNtO+NPER - PTPCRto+NPER =0

numerically. This yields a value

IAKStO+NPER' The values IAKSto+I

I =1,...,NPER-]1 are determined by
means of linear interpolation
between IAKS ¢ and IAKS{ ,+NPER-
After that the computations
consider the interval to + NPER to

to + 2 * NPER etc.

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 MAXIYR =

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 I1I1).
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EXAMPLE 1. Sample set of data for the batch
version of the Food Model (without
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EXAMPLE 2. Sample set of data for the batch version
of the Food Model (optimizing IAKS as_ .. . . ___ .
described in 1V) 1
a7s o - L L ;
;VUTH EAST ASIA b
3 0_2"3A?3m z.asqaqaa_p,QSSuuzu g.aane1eoW“ , o e ‘
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LISTING 1. Batch version of the Food Model
used at TH Vienna

PROGRAM MRFOODCINPUT,QUTPUT,TAPEL=INPUT, TAPES=OUTPUT)
C MAIN
REAL IALV,IALD,NGGP,M,IAFK,IAFV,IAKSA,INA,MA
REaAL TAKSO,IAKSU,INV,IAS,I1AP,IMN,IR,IAKSN
REAL IAXS,X1,IAPK,TALVK,MAK,MC,IAK,IRK,IA,LSFTK,NGGPK

DIMENSIDN A(2,2),NAME(12), APer) AF (86),AM(86),SLVK(9),PXLVP(9),
{CLX(26), PTK(Eb),SPFTK(ES) LSFTK(2A),FFTK(26), NGGPK(B),GRGPK(S),
2sLv(ey, SLer(QP) XHMLF (26) ,PPCSAV(15)

DIMENSTION TAKSA(12)

DIMENSION DRUPOP(9,101),DRUFLICI1,101),DRUEC2(8,1041),DRULAN(9,101)
1.DRUF01(1@.1M1).URUF02(7,101),DRUFU3(6,1H1),DRUFD“(:E,X@!J,
SURUPRY (6,101),LRUPR2(6,101),DRUPR3(T,101)

DINENSION OLDCISSY,AINT(19),ATDF (1)

COMMON /DRUCK/ DRUPDP,DRUECY,DRUEC2,DRULAN,DRUFOY,
1ORUFQ02,NRUFD3,DRUFDY, nRUPRl DRUPRZ DRUPRS NAME

corron sAYs 1STAT, 1YR,IREG,ISCEN

CUMMON /AR/ PTPCR,CLPCR,PTPCEH, PTAPCR,POP.CGRoIALDfCCLDHpYoY‘pYNAaC
1A,CL,CL5R,TLLS,FCLR,IALV,TPF,SUAF,PXPF,GRGP,NGGPrSLVV;FWT;HfSPTfPT
PR, ENZPLK,ENZFR ,ENZ,SAVV,JAFK,1AFV,YPC,DPTPC

COMMON /POPI/ KDONTR, INT

COMMGN /PDPR/ PRONOR,E0,EU,EA,X2,TL,CBR,COR,FERT,AMORY,TOT,TOT1S,
{PRODEY,FERTE,FERTO, AMB, AP, AF, AH

COMMON /ECGN/ MA, UAFK, IAKs Kl TAPK, TALVK,MAK,YAX,MC,A,DA,DNA,QNA,
11AK IRK,G1,6C,G6,GM,14,CNA, INA,INV,TAS,]IAP, IHN IR, TAIDR AIO

COMMON /LANDI/ TLwPCH.TLM.TLw;CLM:TA,TB

COMMON sLANDO/ CING,CLO,CLW

COMMUN /FDY/ GZPHK,FB,FD,FE,FC,RLLVS,AWFMK,WB,UFWPK,UFWP,FWCM,FWCN
17K, SLVK,PXLVP,CLK,PTK,SPFTK,LSFTK,FFTK,NGGPK,GRGPK,SLV,5LVMK,XHMLF
aoF‘“PN'FWMM

CornoN /FOO/ DPT,PTN
COMMON /PRIy RPXPF,RPXPTM,PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT
M
COMMON sPRQO/ FOMV,FDMAR,FOMYR,FDMMR,FDXV,FOXAR,FOXYR,FDX9YR,FDX9AR
1,PTX9RR,PTXISR
COMMGN JOPTIMy PPCSAV,CAX,SYSYNA,CLR,NFLAG
COMMON 2ULDY/ DLD
COMMON ,AIDy AIDF,AIDT,MAXIYR

ISTAT s 19875

READ(1,8203) MAXIYR

K = (MaX]IYR = ISTATYI/Zi0 +

READ(Y,1502) (NAME(J),Jds1,12)

READ(1,1225) A

READ(Y,1025) CA,CNA,DA,DNA,Y,QNA,ENZPLK

READ(Y,102%) IAK,IRXK,GI,GC,6G6,G6M,MAK

READ(Y,12259) TLM,TLW,CLM,CLGR,TA,TB,CCLDH

READ (1,122%) PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,PXPF,PXPTM

REAND(1,6000) (AP(J),J31,86)
READ(Y,6000) (AM(J),J=1,86)
READ(YL,6207) (AF(J),J=1,886)
READ(L,6200) FERTE,FERTE,AMORT, AMQ

REAN(L,T7002Y (SLVK(J),J=1,9)
HEAD(Y,T7208) (PYLVP(J),J81,9)
READC(YL,72¢Q0) (CLX(J),d=1,26)
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PROGRAM MPFQOD T4/74 OPTs=1t FTN 4,4+R401 141

g2

93

95

HEAD (Y, T} (PTK(J),J=1,2b)
RE&D(1,7222) Fi,FC,FD,FE,RLLVS,AWFMK,WB, UFWPK,FWNCM,FWCNTK,UFWP,FKP
1M, FWMM

READ (], T220) (NGGPK(J),Jd=1,8)
REAN(Y,7007) (GRGPK(J),Je1,5?
KEAD(Y,T024) (SLV(J),J=1,9)
READ(L1,7v2¢) (SLvmMK(J),Jd=1,12)
READ(L,T0n2) (SPFTK(JY,Jel,25)
REBD(1,7029) (LSFTK(J),J31,2b)
READ(L,762¢) (FFTK(J),J31,26)
READ(1,702R2) (XHMLF(J),J31,26)

READ(1,1052 ) ISCEN,NFLAG,NPER

READ(L,1050) IREG

KEAN(1,1290) NSC,KONTR,INT,PRONOR,EO,EU,EA,X®,TL,PRODST
READ(1,1107) Ki,l1AFK,TAPK,TALVK, TLWPCB,GZPHK,RPXPF,RPXPTM
REAL(1,110P) UAFK,RPXPK

IF(NFLAGLES, 1) GO TO 92

READ(Y,1100) (1AkS&(JJY)JJ=1,K)

READ(1,1230) (AIDT(II),Jd=1,11)

KEAD(1,1¢30) CAIDF(II),JJ=1,11)

PIFCB s PRUNOR%365,0/(10C0,axPRODST)

1AKSs]AK

IYR 2 @

CALL ECO

Cal.L LAND

CALL PRICE

wHITE(9,5028) (NAMECJ), J=i,12) , ISCEN
WRITE(9,2008)

Wi [TE(9,2100)

WHRITE(9,2200) KONTR,INT,PRONOR,EQ,EU,EA,XB,TL,PRODST
WRITE(9,2010)

WRITE(9,P110)

WRITE(9,2210) QMA,1AX,MAK,IRK,GI,GC,G66,6M,JAPK
WRITE(9,2120)

WRITE(9,221Q) UAFK, K1,TALVK

IF (NFLAG LEG, 1) GO TO 93

WRITE(G,2111)

WR1TE(9,2210) (TAKSA(JJ),JJs1,K)

WRITFE(9,2115)

DO % I=1,°?

WRITE(9,2210) (A(I,J),J=1,2)

CONTINUE

PRITE(9,2032)

WKITEC9,2170)

WwRITE(9,2210) TLM,TLW,CLM,TA,T8,CLGR, TLWPCSH
wRITE(9,2020)

WRITE(9,7130)

WRITE(9,2210) FB,FC,FD,FE,RLLVS,AWFMK, WB,UFWPK
WRITE(9,2140)

WRITE(9,72210) FWCM,FWCNTK,UFWP,GZPHK

WRITE (9,213S)

wWh1Ti £9,2136)

WRITE(9,2210) (SLV(J),J21,9)

WRITE(9,2137)

NRITE(9,2136)

WRITE(9,221@) (SLVK(J),J31,9)




PKOGRAM MPFGUN 74/74  QPTsY FIN 4,4+R4B1Y

100

srap
8ese

Inan

9059

9120

9500
9621

-4 8-

e BITE(S, A1d )

antTe (9,:’1'3;,)

e 1TE(Y,2217) PXLV,PXLVK,PXK,PXGR,PXNG,PXF5,PXPF
WHITE(Q'etba)

wWRITE(9,1272) RPXPF,RPXPTM,RPXPK

IF(NFLAG ,EG, 1) GO TO 8242
JHAYX & MAXIYR « ISTAT « 1

KK = JMAX/1Q

DO 128 X = 1 ,KK

DIFF = JAKSA(XK¢1) = TAKSA(X)
oo 1w J = 1,10

IYR = ISTAT ={eJ+(K=1)nlQ

1aKS = JAaKSA(K) * DIFFx(J=1)/710,0
CaLl. POPUL

CALL L AND

TPF=2 SUAF/PXPF

CALL FOOR

CslLlL PRICE

CALL ECO

CONTINUE

14KS = JTAKSA(S)

G0 YO 9800

IYR = JSTAT

IF(IYR ,6T, MAYIYR) GO TO 120

JIAKSH 3 JAKS +PA,S*NPER
1AKSD = AMINI(IAKSD,1.2)
14KkSU =z 14KS = @,C5«NPER
1AKSU = AMAXI(IAKSWU,IAK)
NFLAG = D

CaLl SET

IAKSN = (IAKSO + JAKSU)/2,0
DIF = IAKSO = JAKSU

IF(DIF ,GT, 1,E=6) GO TO 9usSY
NFLAG 3 1}

1END = IYR ¢ NPER =i

IEND = MIND (1END,MAXIYR)

11 s JVYR
DIFYa(IAKSN=TAKS) /NPER

X1AKS = TAKS

No 912¢ J= IY,l1END

JAKS = XIAKS ¢ DIF3*(IYR=11¢1)
CAaLL POPLL

CALL LAND

TPF = SUAF/PXPF

CALL FOOD

LALL PRICE

CALL ECO

IYR = IYR + |

CONTINUE

IF(NFLAG LER, 1) 6O TO 9704
1r (DPTPC .GT, @,¢) GO TO 95¢n
1ARSG = TAKSN

GO TO 9609

1AKSL = IAKSN

CALL RESET



PRNGRAM MPFNOQD 14774 OPTs| FIN 4,4+R401 1

e N o]

G0 TG 9222

9732 GO TO 84S

9802 CONTINUE
IYw 2 MAXIYR
CALL PQPuL
CALL LAND
TPF =z SUAF/PXPF
CatlL FOOD
CALL PRICE
CaLL ECO

120 CONTINUE

CALL DRUCK(MAXIYR)

{nes FORMBAT(6X,TF12,7,F4,2)
1303 FORMAT(11F6,2)

1057 FORMAT(3I2)

1297 FORMAT(IX,1P,2%,14,2%,12,7(3%X,F6,3))
1172 FORMAT(TY,7(F9,3),F6,3,3X)

1273 FURMAT(IM ,20X,3F12,06)
1540 FORMAT(1242)

2ene FORMAT(IHD, " PARAMETER
2210 FURMAT(1HA, " PAka™ETER
2020 FORMAT(1HD, " PARAYETER

POPUL ,SECTOR ")
ECON, SECTOR M)
FOOD SECTOR M)

2030 FO<MaT(iMp, " PARSMETER LAND SECTOR ")

2L4® FORMATY (1HA, " PARAMETER PRICE SECTOR ")

2102 FORMAT(1HE, " KONTR INT PRONO
iR EO (V) EA xa TL
2 PrQDST "y

211¢ FORMAT (1MD, ¥ ONA IAK MAK
1 IRK Gl 6GC GG GM
e TAPK ")

2111 FORMAT (9K, 20X, 4%, "T8%S (1)", 4%, "TAKS (2)",4X,"1AKS (3)",4X,"IAKS
1(4)", 8%, "TAKS (5)",ax,"1AK5 (&)")

211% FONMAT (1HQ, " INPUT=NUTPUT MATRIX ")

2127 FORMAT(y1HQ, " UAFK K1 IALY
iK ll)

213 FORMAT(tHD, " FB FC FD
1 FE KLLVS AFWMK WB UFWPK ")

2135 FORMAT(iHA, 2@X," sLv SLY SLV SLV
1 SLV SLv SLv SLY sLv ")y

2136 FORMAT(IH ,20X," CATTLE PIGS SHPGTS HORSES
{ MABC HONEY POULTR MPOUL CBSG ")

2137 FORMAT(IHQ,20%," SLVK SLVK SLVK SLVK
1 SLVk SLVK SLVK SLVK SLVK ")

2140 FORMAT(iho, FWCM FWENTK UFW
1P GZIPHK ")

2159 FORMAT(iHO, " PXLV PXLVK PXK
1 PXGR PXNG PXFS PXPF ")

2167 FORMAT(1Hn, " RPXPF RPXPTM RPX
1PK ")

2170 FORMAT(YHD, " TLM TLW CLM
1 TA TB CLGR TLWPCB ")

22MmA FORMAT(IH ,2aX,4X,T4,9%,12,5%,TF12,6)
2210 FORMAT (1H ,28X,9F12,6) |
SGR1 FORKMAT(IM),1282,37X,13SHSCENARIO RUN , 12)

bPRA FORMAT(8X,B8F9,5)
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PROGRAM MPFODOD T4/74 OPT=y

Tedy FORMAT(IVX,TF1R, %)
8Pd2 FURMAT(1HL)
8003 FUOKMAT(14)
o
STCP
END

FIN 4,4¢
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~ROUTINE RESET T4/74 OPYey FTN 4.4+R401 15

137

ee

30

SURROUTINE RESET

REAL TALV,JaLD,NGGP,M, JAFK,1aFV,INA,MA

WEAL INV,TAS5,T14P,THN, IR

FLAL TAKS,<1,I&PK,TALvR,ax,~C,1AK,IRK,14,LSFTK,NGGPK

COnMN /81y ISTAT, lv=,l<tuv,liocE™

CO~MMUN FAR/ PTPCR,CLPC~,PTPLE,PTARCR,POP,CGR,IALD,CCLDH,Y,YA,YNA,C
1A,CL,CLGR,TLLS,FCLR,IELY, TPF,SUAF,PXPF,GRGP NGGPsSLVV,FNT,M,SPT,PT
2R,ENIPLK,ENZFR ,EN2,SAVV, 1AFN,14FV,YPC,DPTRPC

COMMON /POPR/ PRUNOR,EQ,Eu,gg,xg,TL,CBR,CDR,FERT,AMORT.TOT;TOT!S,
IPRONDST ,FENTE FERTD, dM2, AP, AF | AM

CO"MON /ECUN/ MA,UAFK, JAXS,K1,18PK, JALVK,MAK,YAX,MC,A,DA,DNA,GNA,
118K, IRK,GI,6C,66,6M",T4,CNa,INA, INV,TIAS, TAP,IMN, IR, TAIDR,ALD

ComMMDN JLAMDI/ TLWPEH, TLM,TLW,CLM,TA,TB

CONMDN /LANDO/ CLNG,CLD,CLw

COMMAN /FDI/ GZPHK,FB,FO,FE,FC,RLLVS,AWFMK,WB,UFWPK,LUFWP,FWCM, FHCN
17K, SLVK,PXLVP,CLK,PTK,SPFTK,LSFTK,FFTK,NGGPK,GRGPK,SLV,SLYMK,XHMLF
2,FwPHM,FAMM
COMMON /PRI/ RPXPF,RPXPTM,PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT
iM .

cobMoNn /O0PTIM/ PPCSAV,CAX,SYSYNA,CLR,NFLAG

CONMON /0LO/ OLD '

DIMENSIDN 8(2,2),AP(B6),AF(B6),AM(86),SLVK( 9),PXLVP(9),
1CLK(26),FTK(26),SPFTK(26),LSFTX(26),FFTK(26),NGGPK(8),GRGPK(S),
2SLV(9),SLVMX(12),XHMLF (26) PPCSAV(15)

DIMENSION OLD(155)

IYR = OLO(1)

FERT = OLD {2)

D0 12 I=1,86

1t =1+ 2

AP (1) = OLD(IY)

N0 20 1s1,15

I{ = 1 + 88

PPLCSAV(I) = OLD(I1)

Ya z OLD(184)

YnR = OLD(10%)

Ia s OLD(106)

INA = OLD(80T)

Cax s OLD(108)

CNS = OLG(109)

SYSYNA = OLD (11@)

TLw = DLD(111)

CL® = OLD({112)}

CCLOW = 0LO(113)

CL = 0LD(114)

CLNG 8 OLD(11S)

CLGR = OLDC(1L18)

oo 32 1 = 4,9

Iy = T + 116

SLY(IY = OLD(XY)

FeCM = OLD(126)

UFwP = OLD(127)

PTPCR = 0LD(128)

PXK = OLH(129)

PxPTHM = OLD(130)

PXPF 3 0LD(131)

Inv =z oLp(13e)

IR = OLD(153)
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IMN & CLD(134)
JAP 8 0OLD(13%)
TALV = ALD(136R)
1ALD = OLD(137)
165 = Lo (13R)
CLo = OLD (139
FCLR = OLE(148)
TLLS = 0LD(341)
CLw = 0OLDC142)

Y = 0OLD(C143)

YAX OLD(144)
AlD oLp(145)
TAIDR = OLD(146)
ENZ = OLDCLAT)
ENZFR = DOLD(148)
TAKS = OLD(149)
SUAF = OLD(150)
CAsNLN(151)
RETURN

END

FTN 4,4+R401Y
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SUFRDHTINE SET

REAL TALV,TALD, MNP, T2k, ek, 104, 8

REAL TRV, TA8,TAP, TMN, IR

KeAl 1ARS,K1,TaPK,TALVK,M&K,MC, 12K, IR, 1A,LSFTK)NGGPK

COMMON sAY/ 1STAT, IYR,IREG,ISCEN

COMMON JAR/ PTPCR,CLPCR,PTPCH,PTAPCR,POP,CGR,TALD,CCLDH,Y,YA,YNA,C
14,CL,CLGR, TLLS,FCLR,1ALY,TP<,SUAF,PXPF,GRGP ,NGGP,SLVV,FWT,M,SPT,PT
ERYENZIPLK,ENZFR ,ENZ,SAvV,1AFK,1AFV,YPC,DPTPC

COMMON /POPR/ PRONDR,EQ,EU,EA,X&,TL,CBR,COR,FERT,AMORT, T0T,TOTLS,
{PRUDST ,FERTE ,FERTD,AMD, 8P, AF, AM

COMMON /ECON/ MA,UAFK,]AKS,k1,]1APK,1ALVK,MAK,YAX,MC,A,DA,DNA,QNA,
11AK,IRK,1,6C,66,6M,1A,CNA, INA,INV,T1A5,1AP,IMN,IR,TAIDR,AID

LOMMON /LANDI/ TLWPCB,TLM,TLa,CLM,TA,TB

COMMON /LANDOZ CLNG,CLD)CLW

COMMON /FDI/ GZPHK,FB,FD,FE,FC,RLLVS,)AWFMK,WB ) UFWPK, UFWP,FWNCM,FWCN
11K, SLVK,PXLVP,CLK,PTK,SPFTK,LSFTK,FFTK,NGGPK,GRGPX,SLV,SLVMK,XHMLF
2,FwPM, FlUMM

COMMON /PRI/ RPXPF,RPXPTM,PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT
g M

COMMON /0OPTIM/ PPCSAV,CAX,SYSYNA,CLR,NFLAG

COMMON ,sOLD/ OLD

DIMENSION A(2,2),4P(R6),AF (Bh),AM(B6),SLVK( 9),PXLVP(9),

1CLK (26),PTK(26),SPFTK(26) ,LSFTK(26),FFTK(26) NGGPK(8),GRGPK(3),
2SLV(9),SLVMK(§12), XHMLF (26) ,PPCSAV(15)

DIMENSION OLD(1S5)

OLO(1Y = IYR

oLD(2) = FERT

DO 14 Iey,86

11 = T+¢2

OLO(I1) a AP(I)

D0 20 151,15

11 = 1+88

OLDC(I1) = PPCSAV(I)
gLD(1P4) = YA
oLN(Ies) = YNA
OLD(196) = TA
QLL(LAT) = INA
DLO(108) = CAY
OLDL(1@9) = CNA
OLD(112) = SYSYNA
OLOCL1L) s Tlw
LD (112) = CLR
OLOC113) = CCLDH
DLD(y14) = CL
ULD(11S) = CLNG
oLD(116) = CLGR
No 39 1=1,9

I1 =1 + 116
OLDC(I1) = SLV(I)

OLD(126) = FWCM
OLL{127) & UFWP
PLN(128) = PTPCR
QLD (129) = PXX
DLIC13R) = PXPTHM
QLD (131) = PXPF
DLD(132) = INV
OLi(133) = IR



SUBROUTINE SETYT

14/74

OLb(134)
LD (13%)
OLL(136)
oLuryer)
oL 1328)
DLE(139)
QLO(1aw)
OLO(14Y)
uLo(14a2)
DLL(1a3)
OLO(1a4)
QLO(149)
OLD(146)
OLL(147)
OLL(148)
OLD(149)
oLo(1s®)
oLbC151)
RETURN
END

=54~

OPTs1l

IMN
1ap
TaLv
TALD
Ias
cLo
FCLR
TLLS
CLw

\

Yax
AID
TAIDR
ENZ
ENZFR
1AKS
SUAF
Ca

FIN 4,4¢R
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oo n

35

leNalel

4%
as

52
114
70
75

8
iee

aOon

120

130

135

140
147

SUePHTIME Fopo

mhal JALVL ISL0 NGGP,», TAFK TAFV, JAKSA »

UL EaSTON ab(B6), 8k (an) s 6 (56), aFF (66),PPLSAV(LS)

DIMENSION DRUP(F(9,171)0RUECS(11,121),DRUEC2(8,121),0RULAN(9,101)
1, KUFD1(18,1C1),R% FCA(7,161),090FG3(6,1¢1),DRUFD4(10,101),
BDAUPKI(6,101),DRLP2 (6,1¢1),0RuP~3(7,161) ,NANE(12)

COrMEN /DRUGK, BRUBCE, DRUELY, DRGEC2, HRULAN, DRUFDY,
1DARUFD2, DRUFN3, DRUFCE, DRUPRY, DkuPR2, DRUPR3 ,NAKE

CrlrnnM /POGPI/ KGATR, INT

COHMMON /POPR/ FQUNCQ,EQ,EU,EA,xz,TL,CBR,CDR,FERT,AMORT,TOT,TOT!S,
IPRODST)FERTE,FENTA, 470, 2%, AF , AN

COmON /A4T/7 1STAT, 1v=,I<EG,1SCEN

LUIMUN AR/ PYPCK,CLPCH,PTPCH,PTAPCR,POP,CGR, TALD,CCLDH,Y,YA,YNA,C
leCLpCLGR,TLLS,FCLR,IALV.YPF,SUAF,PXPF,GRGP,NGGP,SLVV;FNT,M;SPT,PT
PR,ENZPLK,ENZFR ,EN2,54VV,1AFk,14FV,YPC,DPTPC

COrMMUN /OPTIM/ PPCSAV,CAX,S5YSYN4,CLR,NFLAG

INITIALISATION

PGP = 0,0

D0 35 J=1,8%

POF = POP ¢ &P(J)
CONTINUE

START

IF(IYR ,EQ, ISTAT) FERT = FERTD
IF(IYR=KONTR) {¥42,40,40

IF (INT) B@,Be,45

Fr = 0,7/7INT
IF(IYReKONTR=INT)S0, 87,88

1F (IYR=KUNTR«S#INT/T) £0,75,78
FREFR®2 0

FERT = FERT = (FERTV=FERTE)®FK
GO TO 109

FEXT = FERTE

CONTINUE

MORTALITY MULTIPLIER

IF(EOYEU+ER+XD+TL LEG, ©) GO TO teQ
IF (IYR  NE, ISTAT) G0 TO 139

00 1@ I=1,15

PPLSAV (1) = PRONCR

CONTINUVE

0 TO 160

PRUPLT = PTPCR#PRODST*1084,0/365,0
PRCPCN = PPCSAV (L)

IhAX = TL+¥,5

IP (IMAX ,LE, O ) IMaX = |

IF (IMAXe1Y 142,142,135

N0 ydin 122, INAX

Jxled

PRLSAV(J)=PPCSAV(])

CONUTINUE

PPLSAV(IMAX) = PROPCI
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182
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1F (PRDNOR ,LE, PRNOPCYH) GO TO 160

IF (FRUPCN ILF, xP+2,%) GO 70 143
PRUFAC 2 (PRUNOR=XE)/ (FRUPCNeXA)=1,@
6O TC 144

PRUFAC = 40,p

AMPFR = PROFAC*EQ ¢ 1,0

ANPF(Be) = PROFAC®EU + 1,0

D0 15¢ 1=1,45

E = EU

IF(e0 ,E0, U ,OR, Ea LEG, @) GO TD 145

E = (0 « EU)Y«EXP(=]/EA) ¢ EU
AMPF (I) = PRUFAC#E + 1,0
CONTINUE

GO TO 18@

0o 170 1=1,86

AMPF(I) = 1,0

CONYINUE

AMPFD = 1,0

CONTINUE

BaBd = Q2,0

DO 192 1=1,86

RAB = BAR & AP(l)waF (I)*FERT
CONTINUE

TCT = 2,9%3AB%AME2 ®AMORT®AMPFQ
ho 2¢g I=1,15

TOT = TOT + AP(I)waM(I)*AMGRT#AMPF(I)
CONTINUE

TOT15 = 707

PO 225 I=16,86

TOT = TOT + AP(I)#AM(I)»AMORT®AMPF(1)
CONTINUE

FIN 4,8+R401

T5/08/11

AP (B6) & AP(B5)w (1,8 = AMORT#AM(85)*AMPF (85)) + AP(86)*(1,0 = AMOR

1TeAM(BE) R AMPF (86))

DD 21p 121,84
J = 8h=l]
Ji13J=1

AP(JY=AP(J1)2(1,0 = AMORT=AM(J1)*AMPF (J1))

CONTINUE

AP (1)=RAR« (1,08 =~ C,S«AMExAMPFA*AMORT)
ChR s RAB/PODP

Chxk = TQT/POP

CGR = CRR = CDR

11 = TYR « JISTAT ¢+ |

DRUPOP(1,11) = POP

DRUPOP(2,11) = BAB
DRUPQK(3,11) = TOT
DRUFOP(4,11) = FERT
DRURDP(S,11) & AMORT
DRUPOP (k,11) = CBR
DRUPOP(7,11) = CDR
DRUPOP(B,II) s CGR
DRUPOP(9,1I1) = TOTIS

POP 3 Q2,0

RO 220 J & 1,56
PUF = PNDP + AP(J)
CONTINUE

RETIRN
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SUBRDUTINE ECD

KEaL JALV,1ALD,NGGP,M,TAFK,IAFV

RrLalL Y,145,1AKkS,14,Tap,IALVK,TAPK,IMN,INA,IR,K)1,MI,MC,MA,MAK,IRK,
{1AR

CIVENSTON a(2,2) ANV (2e2)2(2)U(R2),PPCSAV(LS)

DIMENSION GRUPOP(9,101)ORUFC1(11,1m@1),NRUEC2(8,121),DRULAN(9,101)
1,URUFOL(1@,181),DRUFLE(T361) ,DRUFG3(6,101),0RUFO4(10,101),
20KUPRY (6,1¢1) ,DRUPR2(H,121) ,DRUPR3(T,161) ,NAME(12)

CONMON /DRUCK/ DRUPOP,DRUEC1,DRUEC2,DRULAN,DRUFOY,
1DRUF02,DRUFQ3, DRUFD4, DRUPRT, DRUPR2,DRUPR3, NAME

COMMON sAY7 ISTAY, 1YR,IKEG,ISCEN

COMMON /AR/ PTPCR,CLPCR/PTPCRH,PTAPCR,POP,CGR,I1ALD,CCLDH,Y,YA,YNA,C
IA'CL,CLGH,TLLSIFCLRDIALVITPF'SUAF'PXPF'GRGP'NGGP'SLVV'FNT'MOSPT'Pt
2R,ENJPLK,EN2FR ,ENZ,SAVV,IAFK,1AFV,YPC,DPTPC

CUMMDN /ECON/ MA,UAFK,T1AKS,K1,1APK, TALVK,MAK,YAX,MC,A,DA,DNA,QNA,
IIAK'IRK'“IOGC'&G'GM'IA'CNA'INA’I’IAS’IAP’I"N'IR'TAIDR'AID

COMMON JDPTIM/ PPFCSAV,CAX,SYSYNA,CLR,NFLAG

INITTALISATION

IF(IYR=TSTAT) 10,490,409
DET = (1,B=A(1,1))x(1,P=A(2,2))=A(1,2)%A(2,1)
AINV(1,1)2(1,0-A(R,2))/70ET :
AINV(2,P)s(1.2=4(3,1))/DET
Alnv(t,2)e8(1,2)/DET
AINV(2,1)=A(2,1)/DET
YNA = CNA/GNA
Cax = CA
YA 3 Y = YNA
YAX =3 YA
Ga = CA/YA
SYSYNB = Y/YNA

Z(1)=AINV(1,1)%YA 4+ AINV(1,2)wYNA
Z(2)=zAINV(2,1)#YA + AINV(2,2)wYNA
LWE1)=A(1,1)*2(C1)+8(1,2)*2(2)
U(2)sa(P,1)wZ(1)+A(2,2)*2(2)
UA = A(2,1)%2(2)
SUAF = UAwUAFK

ATU & TAID(ISTAT)
TAIDR = AID/SUAF

I 2 GIxy
JA & lAKw#]

INA = 1 = IA

IR = JRKwI
IMN 3 I = IR
IAP = TAPK=» TA

TALY = TALVK#IA

IAFY = JAFK»IA

IALD = IA = IAP = IALV = IAFV
M & My

GO Y0 S92
CONTINUE

START
11 2 JYR = ISTAT + |

NRUECI(1,11) = CA
DRJECL(2,11) = CNA
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e Nealel

o0 0O

a0

T4/74w

DKUEC1(3,11)
DRUECT(4,11)
DRUEC1(S,1II)
DRUECI(&,11)
DRUECI(7,11)
ORUEC1( 8,11)
GRUECY( 9,11)

~59-

CPT=t

Y
YA
vYAY
YNA
YPC
2 IAS
g 118

DFUECY(12,11) = al0
ORUEC1(11,I1) = TalDR

DRUEC2(1,11)
DRUFCA (P, 11)
OrRUEC2(3,11)
DRUEC2(4,11)
DRUEC2(S,11)
DRUEC2(6,11)
DRUEC2(7,11)
DRUEC2(B,11) =
Cax = CAXw%(1,D
Ca=CoYX

CNA = CNAw(L,0
CDA & CAxDA
Chwa = CNAxDNA
YAX ® CAX/0A
YNA = CNA/GNA
Y 2 YNA ¢+ YA

GROSS DUTPUT,I

2(1)=sAaJNV(Y,1)
Z(2)sAInvV(2,1)
u(l)=a(1,1)+2¢(
U(2)=A(2,1)*2¢
Wa = A(2,1)+2¢(
UAF = UBWUAFK

INVESTMENT

1

1a
INA
1R
IMN
1aP
IALV
1aL0

wDAY) & 1A

=DNAY) & INA

NTERMEDIATE DEMAND

a¥YA + AINV(1,2)#YNA
aYA ¢+ AINV(2,2)*YNA
1Y+A(1,2) "2 (2)
1Y+4(2,2)%2(2)

2)

IeGInYNAXSYSYNA

SYSYNA = Y/YNA
145 & (18KS =

1aK) ]

1A5 = AMAX1(1aS,2,¢)

IA &8 JTAK2Y + K
SUAF = UAF + (

{x]AS
1.@ - Kl)'IAS

AID = TAID(IYR)

TAIDR = AID/SUAF

SUAF = SUAF + AID

INA 3 ] « Ki*IAS = 1A = [AS

IR =2 I»xIRK
IMN 2 1 = ]R
IAP = JAPK«IA

TALV =z JaLVKuIA

IakV = TAFKeIA
IALD = 1A = 1

AP = TalLV = IAFY

FIN 4,4+R4E

CONSUMPTION,GUVERMENTAL EXPENDITURES, IMPORTS

C s GCOxY
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G = GGwY

M B Mwry

MAa 3z MAKwM

IF (ThNwiema) 72,70,80
MI 8 K e MA

GO T 9

MI = IMN

MEC a M « MA =M]

MC 3 AMAX1(MC,2,0).
CONTINUE

RETURN

END

FIN 4.,4+R4BY
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SUERLODY INE LAND

Rbal JALvV,I18LD,NGGP,M,1AFK,TaFV

OIFERSINN DRUPOP(Y9,101),0RUECT1(11,1001),DRUEC2(8,161),DRULAN(S,121)
Ly UsUb 0L (LR, 101, PRUFE2 (T, 141),0R0F03(6,1¢1),DRUFL4(12,121),

gURLF =1 (B, 101),DNUPK2(6, 1UL1),LKUPRS(T,121) ,NAME(LR)

DICER3TON PFLSAVLS)

COMMUN /DRYCK/ DRUPDP,CRUECY,DRUEC2,DRULAN,DRUFOY,
{DHUFO2,DRUFN3, DRUFCYG, hKUPRY, LRUPR2,DRUPR3, NAME

COrtuN /LANDI/ TLWPCH,TLM,TLw,CLM,TA,TB

COornen /LALDOZ CLNG,CLD,)CLW

COMMGN sAl/ ISTAT, 1YR,IREG,ISCEN

COMMNN /AR/ FTPCR,CLPRR,PTFCB,PTAPCR,POP,CGR,IALD,CCLDH,Y,YA,¥YNA,C
lA'CLlCLGRl1LLS'FCLR'IALV'TPF’SUAF,PxPF;GRGP'NGGPISLVV'FNT'H'SPTOPT
R ENIFLK ENZFR ,ENZ,8AVV,1aFK,IAFV,YPC,DPTPC

COMNON /OPTIM/ PPCSAV,CAX,SYSYNA,CLR,NFLAG

INITIALISATION

IF(IYR=ISTAT) $D,42,40
CLNG=TA+TBaCLGR

CLwRe CLM/TLM

CL 2 CLGR+CLNG

CLw = TLwwCLWR

GLM = TLM = CLM

CLR 2 CiL¥ =« CL = CLW
60 TD 10Q

TLWRSTLW/TLM

Il 3 IYR = ISTAT ¢+ |
DEULANCL,I1) = CLGR
UDRuLAN(R2,11) = CLNG
DkULAN(3,II) = CL
ORULAN(4,II) s CLD
DRuLAN(S,IT) 8 CLHW
URULAN(s,I1) = CLR
DRULAN(?,TII) = TLLS
DkULAN(CB,II) = FCLR
DRULAN(9,1I) = CCLDH

TLwMa TLWHMF (TLWR)
TLAWS CGRwPOPRTLWMaTLWPCB
CLAW = TLAwwCLWR

ClLw = TLwWwxCLWR
GLw = TLW = CLW
L 3 GLM ~» GLW

TILS=s GL + CLR
TLw = TLwWw + TLAW
FCLR3 CLR/(CLM=CLW)
CLI = IALL/CCLDH

CLONG = CLD*CLNG/CL

CLOGR = CLOU*CLGR/CL

Cl.wfik = CLAK+CLGR/CL

CLGR CLGR + CLDGR = CLWGR

CLNG = TA + TA«CLGR

Cl. = CLGR + CLNG

LLik = CLM = CL = CLW
IF(CLR ,G6T, ©B) GO TO (@@
ClLid = 6,0

C\LD = Q.0
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CLGR = CLGR = CLUGR + CLwGKR
CLNG = TA& + TB=CLGR
CL = CLGR + CLNG
e CNNTINUE
<t TUktY
£
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Tazst4 DPT=y

REAL FUNCTION TLWMF (TLwR,IREG)
IF (2,2=TLWH) 20,100,192

TLwMF = =g 1 xTLWR ¢ 1,0

GO TO R0C

290 I1F (P 3=TLWR) 49,30,30

32

an
58

(34
19

80
30

129
i1¢e

120
ene

TLWMF & 1,1= @, 6xTLWR

G0 TO 209

IF{0,u=TLwR) 60,52,50
TLaMF & 1,28 = 1,2«TLWR
G0 TO PR

IF(0,S5=TLWR) 80,702,7¢@
TLAME B 3,06 = 2,0%TLWR
G0 YO 200

1IF(p.6 = TLWR)Y 10@,92,90
TLWMF & 2,1 = 3,0xTLKR
L0 7O 208

[F(B.65 = TLWR) 120,110,110
TILeMF &8 3,9 = 6,0«TLKR
GO T0 2009

TLWMF &8 3,0

CONTINUE

RETURN

END

FIN 4,4+R401
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SUBRQUTINE FNOD

REBL IALV,I1ALD,NGGP,m, TaFK,1AFY

REAL LSFTK ,NGREX,LVP,| SFT

LIKENSTNL FPLSAV(1S)

DIMENSTON 4LVIC9),0LK (70, FFTK(26),FGP(26),FTN(26),FTS(26),

4 FSrRPL(Ph) ,GREFR(5),LSFTR{2nY, LVFL(9) yNGGFKR (B),FTK(26),PXLVP(9)
2 pSET(EEY,SLV(Y),gLve (9)0SLVir (12),SPFTK(26) JUALV(9),VCLPCR(26),
3 VPTPLK(26),XKRMLF (Pe)  FTG(26),LSFT(26)

DIMENSICH DKUPOP(9,1¢1) ORPUECT(11,101),DRUECE(8,101),DRULAN(9,101)
1,DRUFDI (12, 191), URUFDRCT ) 1P1),DRUFB3(6,101),kuFD4(10,121),
GURLPRYL (b, 1V1),0RuUPFR(6,101) ,DRUPR3(T,121),NAME (1)

COMMUN /DRUCK/ DRUPOP,CRUELCY,DRUEC2,DRULAN,DRUFOY,
{ORUFOR,DRUFQ3,D5UF(E, DRUPRY,CRUPKR,DRUPKR3, NAME

COMMON /FDI/ GZPhK, kb, FD,FE,FC,RLLVS, AwFMK,uB, UFWPK,UFWP,FWCM,FWCN
11K,5LVM,PXLVP,CLK,PTK,sPFTK,LSFTN'FFTK,NGGPK,GRBPK,SLV:SLVMK:XHMLF
2,FPM, FuWMM

cormon /FNDO/ DPT,PTN

COMMON /Al/ ISTAT, IYR,IREG,ISCEN :

COMMON /AR/ PTPCR,CLPCR)PTPCH,PTAPCR,POP,CGR, TALD,CCLDH,Y,YA,YNA,C
14,CL,CLGR, TLLS,FCLR, IALY,TPF,SUAF ,PXPF,GRGP ,NGGP,SLVV, FWT,M,SPT,PT
CROENZPLI,ENZFR ,ENZ,SAVV,IAFK,14FV,YPC,DPTPC

COMMON /DPTIMy PPCSAV,CAX,SYSYNA,CLR,NFLAG

C
o INITIALISATION
c
o
o CROP PRODUCTION
c
YNAPC = YNA/POP
CAPH & CA/CL
PTFC = PTFCF(CAPH,IREG)
FMCI = PMCIF(YNAPC,IREG)
F4 = PMCI+PTIFC+1,5
7PHG = TPF%xG2ZPRK/CLGR®1002,0
TEMP =2 FA = FB
GRPH = FA e TEMP*EXP (=FC/TEMP®ZIPHG)
GRGP = CLGKwGRPH
NGGP s FD+FExGRGP
o
C LIVESTOCK PRODUCTION
c
SLVMA = RLLVS*TLLS
SILVA = SLV({P2InSLVK(2)+SLV(4)+SLV(S)+SLV(9)
SLVAR = SLVA/SLVMA :

XLYPLM = XLVPLF (SLVAR,IREG)
PO dag J=1,9
LVPL(J)= PXLVP(J)«XLVPLM
UALV(J) = IALV#SLY(J)*SLVK(J)/SLVA
ALVI(J) 3 UALV{J)I/ZLVPLJ)
SLV(J) = SLV{J) + ALVI(J)
CONTINUEF
e so J=1'8
FGP(J) = SLV(J)*SLVMK(J)/1002,0
57 CONTINUE

00 67 Jz9,t12

FGP(J) 2 SLV(9)#SLYMK(J)/1400,0
6 COWTIMUE

S
)
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T4/174 OPT=y

SLVV =3 p,0

Lo 72 Jeit,5

SLVV = 8sLVV + FGP())

CUMTINUE

SAVV = FGP(7) + FGP(3) + FGP(9)

FISH PRODUCTION

IF(IYR _EG, ISTAT) GO TO 88
AWFM & FuCMwAVWFMK
AUFWP = LiFWP*WR
FrCP = UFuP*UFUWPK
Uk WPz AMINY (UF WP+ AUFWP,FRPM)
FWCM = AMINY (FWCHMeAWFM,FWMM)
FRCT = FwCM + FWCP
FWT & FWCT#FWCNTK
FGP(13)e FwT

FOOO PRODUCTION

DO Rp J=14,21

1=J-13

FGP(J)=x NGGPwNGGPK(I)
CONTINUE

DO 9@ Jsg2,e26

Ied=21

FGP(J)s GRGP=GRGPK(I)
CONTINUE

CLPIR = @,0

PTPCR 3 0,0

o0 170 J=1,26

SFT(J) 3 FGP(J)*SPFTK([J)
FT5(J) = FGP(J)

LSFT(J) = LSFTK(JI*FTS(J)
FTG(J) = FFTK{J)*FTS(J)
FIN(JY &8 FTIG(I) »(f,B=XHRMLF (J))
FSRPC(JY & FTH(J)x1000,2/POP
VELPCR(J) = FSRPC(J)*CLK (J)
VPTPCR(J) = PSRPC(I)*PTK(J)/100,0
CLFCR = CLPCR + VCLPCR(I)
PTPCK = PTPCR + VPTPCR(J)
CONTINUE

PTAPCR = 2,0

D t1e Jsi,13

PTAPCK = PTAPLR + VPTPCR(J)
COnNTINUE

PTAR s PTAPCRxPOP/1Q@0Q,0

NEEDS

PTR 3 PTPCR+xPOP/10R2B,0

AID = FAID(IYR)

PTFLR = (PTR + AID)=*12¢0,0/POP
FAIOR = 4ID/PTR

YPC = Y/PNP

PTiM = PINRF(YPL, IREG)

PTPCHN = PTPCu*PTNM

FTN 4,4¢RA4¢
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SPTPC & AMAX{(FTPCR « PTPCN,2,0)
DPIPC = aMAX1(PTPCN « PTPCR,2,9)
PTPCSN = PTPCR/PTPCN

PTik = PTRCN®POP/IZ0A,0

UPT = DRTHECAPOP/IBVA, D

SFT = SPTIPC«POP/10DR,Q

PTHFCLLK = PTIPCR/565,8

11 = IYR = ISTAT ¢ |
DRUFLY1(1,11) s SUAF

OkUFC1(2,11) = PXPF
DRUFCYI(3,11) = ZPHG
DRiJFO§(4,11) = GRPH
DRUFD1(S,11I) = GRGP
DRUFCYI(6,11) s NGGP
DRUFCYI(T,11) = ENZ

DRUFG1(8,1I1) = ENZFR
DRUFD1(9,I1) = AID

DRUFOL(1@,I1) = FAIDR

DRUF02(1,11) = YNAPC
DRUFDP(2,11) 3 PMCI
DKUFOR(3,11) = CAPH
DRUFD2(4,11) = PTFC
DRUF(G2(S,11) = F&
DRUF02(6,11) = IPMG
DRUF02(7,11) s GRPH
DRUFO3(1,T1) = FwY
DRUFG3(2,11) = SLVA
DRUFC3(3,1I) = SLVMA
DRUFC3(4,I1) = SLVAR
DRUFD3(S,I11) & XLYPLM
DRUFD3(6,]11) = TALY
OKUFD4(3,JI) = PTR
DRUFDA(2,11) = PYPCR
DRUFO4(3,11) s DPY
DRUFD4(4,II) = DPTPC
DRUFQ4(S,II) = PTN
DHUFC4(6,11I) = PTAR
URUFO4(T,11) = PTAPCR
DRUFU4(8,11) = PTPCSN
DRUFO4(9,11) = PTPCDR

DRUFGA(19,11) = SPY
CONTINUE

RETURN

END

FTN 4,4¢Rq
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FUNCTION PTFCF 14/74 OPTsy FIN 4,4+R4D1

REAL FUNCTION PTFCF(CaPr,I1REG)
PTFCF = 2,2171468wa | 0G(CAPH)+1,0
RETURN

END
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FUNCTION PMCIF 74/74  OPTey ‘ FTN 4,4+R40QY

REAL FUNCTION PMCIF(YNAPC,IREG)
FHETF = ,1737361 w8 0G(YNAPC) + 1,4
RFTURN

ENU
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FUNCTION XLVPLF 74774 oPT=1

o0

10

ee
kY4

REAL FUNCTION XL VPLF(SLVAR,IREG)

IF(SLVAR - {,2) 1lé¢,10,20

XLVPLF = SLVAR/{v," ¢ Ge9 -

o TO 3

XLVPLF = EXP(ALOG(2,2)%(2.,¥*5LVARK = 1,8))
CONTINUE

KETURN

END

FTN 4,4+R40

1,0
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REAL FUNCTION PTMMF(YPC,IREG) -
IF(IrtG 4EG, § ) G TG 85
IF(YFL=0,141) 10,183,189

2 FTWNBF 5 3,0

L YL 4@
XHELP =2 | ,0 = 3,58/(YPC=2,13026)
IF (XHELP)Y Po,22,30

PTAME = 1,2 « (8Q,0*EXP(XHELP)) /44,0

GO TG 40
PINMF = 1,8 + 8R,0/44,0
6O TC 4@

PTNMF = 1,0

CONTINUE

RETURN

END

FTN 4,4+R401




JHQCUTINE PRICE

(e Ko Xa]

aoon

OO0

.1N

ie

30

35

ae
5@

-71-

FIN 4,4¢R4D1 15

T4/74  QPT=]

SUBROUTINE PNICF

el Telv,Iain,s.n92,v,18FK, TAFY

GISERSTON Figsay (1)

RS “i*.lft).n:uFEI(11.131).Pwuicetﬁ.tﬁl).DRULAN(Q.lBl)
L, DAUECY (1,4 1y, = Fa2(T, 101, DRLFTR(4,161),DRUFO4(10,1081),
RKUPRL (b,1.1),0RuPr2 (b, 101) ) DRUPR3(7,101) ,NANMELLR)

COMMON /nrurky nxuPGP,LRUECT,DkiEC2, DRULAN, DRUFOT,
TORUFCR,DRUFQ3, nR1FCA, DRUPRL, DRUPRR, DRKUPRI,NAME

COMMON 8T, 1STaT, IYR,IKEG,ISCEN

COMUN /ak/ PTRCR,CLPCRIPTPCE,PTAPCR, PGP, CGR ) TALD,CCLDH, Y, YA/YNA,C
18,00 ,CLGH, TLLS,FCLR, 1ALV TPF,SUAF ,PXPF ,GRGP,NGGP,SLVV,FWT,M,SPT,PT
EQ'EN7PLKJENZFR .t\Z'SAVv'IAFK'IAFV'YFC'DPTPC
COMMON /PR1/ QPXPF.RPXPTHpPXLV,PvaK'pxx'PXGR'PXNG'PXFS'RPxPK'PXPT

COMMUN /PR0/ FOMV,FOMAR,FDMYK,FDMMR, FDXV,FDXAR;FDXYR,FDX9YR,FDX9AR
1OPTXQQR'PT‘QSR
COMMON /F U0/ DPT,PTN
COMMCN /QPTIN/ PPCSAV,CAX,SYSYNA,CLR,NFLAG
REAL NGV,LVV

INITIALISATION

IF(IYR=1STAT) 17,32,30
TPF & SUAF/FXPF

GO TO 10@

PXLVP H prV'PxLVKtPXK
GRV = GRGPPXGR*PXK
LVV & SLVV*PY_VP

FSV 2 FUT#PXFSapPXK

YA 3 GRV+NGV+LVVSFSV
YAPC=YA/POP

Tet = SUAF/ PXPF
TF(FCLR=1,2F=10) 42,40,35

CCLOM 3 XXKCLOH(FCLKk, JREDB)
GO TO 4@

CCLDH = | ,0E+1Q

CONTINUE

IMPQORTS

F DMV z DPTAPXPTM

FODMAR = FDMV/YA

FPOMYR =2 FDMV/Y

FOMMR & FDMVY/M

EXPORTS

FDXV 2 YA*SPT/PTR

FOXAR = FOXV/YA

FOXYR = FDXV/Y

FOXQYR = FXVI/Y

FOXQAR = FDXVA/YA

PTX9rk = PTYG/PTR

PTXQSRKR = 0,0

IF(SPT .67, 1,2E«9) PTX9SR = PTX9/SPT
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ENZ = TPFeENZPLK

ENJFR 3 CLFCR«PDP/ENZZIBVR,V

I1 = IyR = ISTAT ¢+ ¢

DRUPRI(1,11)
LRUPR L (2,112
DRUPKRY (3,11)
DRUPKI(4,]11)
PhUPK1(S,11)
DHUPF](&,II)
DRUPHZ2(1,11)
DPUPRe (2,11)
DRUPRZ2(3,11)
DRUPR2(4,11)
DRUPRZ2(S,I1I)
DRUPP2 (6,11)
DRUPK3(1,11)
DRUPRI(2,11)
DRUPRI(3,11)
DRUPK3I(4,11)
DRUPR3(S,I1)
DRUPR3(6'II)
DRUPR3(7,11)

PXPTM 2 PXPTM®(1,R+RPXPTM)
PXK = PXKw(1,2 + RPXPK)
PXPF = PXPF #(1,P+RPXPF )

CONTINUE
RETURN
END

PXLVP
GRV
NGV
SLVV
Lvv
FSV
FDMY
FOMAR
FOMYR
FONMR
M
PXPTM
FpXV
FDXAR
FDXYR
FDXQYR
FOX9AR
PTX9RR
PTX9SR

FIN 4,4+R401
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FUNCTION XKCLOH 74/74  OFTs} FIN 4,4+R401

REAL FONCTION XKCLODH(FMLR, IREG)
GO TO(I22, P00, 007,200,200, 200,20¢,200,9¢¢,900) IREG
17275 TR (5, k5ab0LK) 100,140,140
24 XxeCLDW = 2,1
G TO 2eew
140 IF(D,1=FCLR) 164,1R0,1"R
1A XKCLDR = «(2,2%FCLR)/2,55 ¢ 2,3 + 2,22/@,55
GO 10 2092 ,
1R7 XKLLUH = (2,34(23,1=FCLR)I*16,0)
GO0 TO 2nap
200 XKCLUKH z 1,2 +8,8%EXP(=16,87*FCLR)
LO TO 2¢¢2Q
920 IF(2,1=FCLRY 912,910,920
91 XKCLDH =2 =9,35%*FCLR *+ 0,155
G0 YO 220
922 IF(p,PS5«FCLR) 930,932,940
93¢ XKLLDH = =5, 6«FCLR + 0,68
GO0 TO epen
949 1F(¢,23«FCLR) 950,552,960
957 XKCLDH =-25,2«FCLR + 1,65
GO TO eene
967 IF(2,21=FCLR) 970,970,981
972 XKCLDH = =1p5,2*FCLR + 4,05
GO TO 2020
930 XKCLDH =2 =970Q0,0%xFCLR + 100,80
2020 CONTINUE
RETURN
END
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g N g

an

30

49

52

60

10

SUBROUTINE DFUCK(MAXIYR)

DRUCKPROGKAMM FUER FOQODANALYSIS PACKAGE

DINENSIGN DRUPDP(9,1.1),DRUFC1(1Y,1@1),DRUEC2(B,101),DRULAN(Y, 101
CoDRUFDYL (12, 131),NECF02(T,1v3),DRUFC3 (4, 1001) ,bKrLUFLLU(10,101),
ZURLUPRI LA, 151),NRUF<A(6,101) ,URUPK3(7,1241),NAME (L), FELD(S,51)
DTOENSTON ADRULRS)

CuMMON /DFLCK/ NRUPDP,GRUECY,DRUEC2,DRULAN,DRUFOL,
1DRUF02,DRUF33,DRUFDO,DRUPPl.DRUPRZ,DRUPRB,NAME

READ(1,8406) (NDRU(I),I=1,22)
JJeMAXIYR=1974

DO 235 I=1,22

IF(NDRUCI) (NE, 1) GO TD 235

60 T0(102033455'6'70809011012,1@;13,14015"6,170181‘972»1I22023)'1.
wRITE(9,1330) (NAME(J),Js1,12)
WRITE(9,1320)

Vo 2@ J=1,J3J

Iy 2 {974 + J

WRITE(9,1312) IYR, (DRUPOP(L,J),L®1,9)
CNnTINUE

GO TO 23S

WRITE (9,1525) (NAME(J),J=1,12)
WRITE(9,133Q)

Do 32 J=1,JJ

IYR = 1974+J

WRITE(9,1341) IYR, (DRUECI(L,J) )LEs,T)
CONTINUE

G0 YO 23S

WRITE(9,1510) (NAME(J),J=1,12)
WRITE (9,13502)

N0 40 J=i,JJ

IYR & (974 + J

WRITE(9,1360) IYR, (DRUEC2(L,J),L=1,8)
CONTINUE

GO YO 235 ‘

ARITE(9,1520) (NAME (J),J=21,12)
MRITE(9,1370)

DO s@ J=1,Jd

IYR = 1974d¢J

WRITE(9,13682) IYR, (DRULAN(L,J),L=1,9)
CONTINUE

50 T0 23S

wWRITE (9,1530) (NAME(J),J=21,12)
NRITE (9,1392)

DD 60 J=1,JJ

IYR 3 1974 + J :
WRITE(9,14@1) IYR,(DRUFOL(L,J),L=1,8)
CONTINUE

GO 70 235

WRITE(9,1549) (NAME (J) ,J=1,12)
WRITE(9,1410)

bo 70 J=i1,Jd

IYR = 1974+]

WRITH(9,1340) IYK, (DRUFDR2(L,J),L=8,T7)
CONTINUE

GD TO 235




. =75-
SUBROUTINE DRUCK T4/74 OPTs=y FIN 4,4+R40%

T wRITE(9,1559) (NAME (J),JE1,12)
Wi<ITE(9,1430)
NG K J=1,JJ
I¥Y s 1874d+] ’
R ITE(9,14¢2) IYR, (DRUFO3(L,J)L=1,06)
82 COnNTINUE
6O YO 23S
8 WRITE(9,1560) (NAME [J),J=1,12)
WRITE(9,1440)
DO 94 Je=i,JJ
IYR = 197d4+J
WRITE(9,1385) IYR, (DRUFD4(L,J),L.58,10)
9a CunTINUE
60 TO 235
9 WRITE(9,157Q) (NAME (J),J=1,12)
WRITF(9,1450)
00 (Mm@ Js1,JJ
IYR = 1974+
WRITE(9,1480) IYR, (DRUPRL(L,J),L21,6)
182 CONTINUE
GO T0 235
11 WRITE(9,158@) (NAME(J),J=1,12)
WRITE(9,1460)
o0 112 J=i1,JJ
Ivk = 1974 + J
WRITE(9,1400) IYR, (DRUPR2(L,J),L=%,6])
110 CONTINUE
6O YO 235
12 WRITE(9,1598) (NAME(J),J=1,12)
WRITE(9,1470)
PO 120 J=1,JdJ
1Yk = 1974 & J
WRITE(Q'IS'J@) IYR' (DRUPR3(L'JJ 'L.1'7)
122 CONTINUE
GO TO 235
18 wWRITE(9,1600) (NAME(J),Js1,12)
WwRITE(9,14802)
PO 125 J=1,JJ
IYk = 1974 + J
WRITE(9,1422) 1YR,(DRUECI(L,J),L=8,11),(DRUFO1(L,J),L29,10)
129 CONTINUE ‘

G0 TO 235

13 WRITE(S,37¢R) (NAME(J),Jd=1,12)
WRITE(9,301Q)
Du 132 Jag,St
FELDC(1,J) = DRUPOP(1,J)/28,.0
FELD(2,J) = DRIUPUP(2,J)
FELD(3,J) = DRUPOP(3,J)
FELD(4,J) = DRUPDP(9,J)
FELD(S,J) = 3,0

130 CONTINUF
catL BILD(FELD,4)
GO TO 235
14 ~RITE(9,$P20) (NAME(J),J=1,12)
WHITE(9,3830)
DD Lan Jst, 51
FELD(1,J) = DRUPOP(6,J)
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FELIN(2,J) = DRUPOP(T7,J)
FELD(R,J) = DRUPDP(8,J)
FELD(4,J) = 9,8
FELD(S,J) = ¢,@
CONTINUE

CALL AILD(FELD,3)

G0 10 235

WRITE(9,304p) (NAME(,),J%1,12)
wWRITE (9,30250)
N0 158 J31,51

FELD(1,J) = DRUEC1(3,J)
FELD(e,d) = DRUECY1(4,J)
FELD(3,J) = DRUECI(S,J)
FELD(4,J) = DRUEC1(6,J)
FELD(S,J) = @,9
CONTINUE

CALL BILD(FELD,48)

GO TO 239

WRITE(9,3060) (NAME(J),Jd21,12)
WRITE(9,3070)
DE 160 Jsi,S1

FELD(1,J) = DRUEC2(1,J)
FELD(2,J) = DRUEC2(2,J)
FELD(3,J) = LRUECP(3,J)
FELD(4,J) = DRUEC2(4,J)
FELD(S,J) =& ULRUEC2(S,J)
CONTIMUE

CALL BILD(FELD,S)

GO YO 235

ARITE(9,30280) (NAME(J),J=1,12)
WRITE(9,3090)

NO 17% Js1,51

Feln(1,d) DRULAN(4,J).
FELDC(2,d) DRULAN(3,J)
FELD(3,J) DRULAN(1,J)

nuumn

FELD(4,J) = DRULAN(S,J)
FELO(S,J) & DRULAN(8,J)
CONTINUE

CaLL BILDCFELD,S)

GO TH 235

WRITE(9,3100) (NAME(J),Js1,12)
WR1TE(9,3110)

Nno 180 J=1,91

FELD(1,d) DRUFO3(1,Jd)

FELD(2,J) = DRUFO3(2,0)
FELN(3,J) = DRUFOI1(5,J)
FELDC(4,d) = DRUFOL(6,J)
FELD(S,J) = 0,02
CONTINUE

CALL BILD(FELD,4)

BO TU 235

wRITE(9,3122) (NAME(J),Js1,12)
wWRITE (9,3130)

LU 198 J=1,51

FELDC(1,J) s DRUFD4(S5,J)
FELD(P,J) = DRUFO4A(1,J)
FELD(3,J) = DRUFD4(3,J])

FIN 4,4+4R401
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SUHMROUTINE DRUCK 74774 OPT=1
FELDC(4,J) = DRUFO4(12,Jd)
FELD(S,J) = 2,0
194 LORTINUE
CALL 4SILD(FELD,4)
LY T 235
21 «RITE(9,3140) (NAME(J),J=1,12)
WRITEC9,3195@)
DO eva J=§,51
FELDC(Y,J) = DRUFD4(2,))
FELD(2,J) 8 ORUFD4(T,J)
FELD(3,J) = DRUFOD4(4,))
SPTPL 3 ORUFO4(LIQ,I)xipP0,2/DRUPOP(L,J)
IF(3PTPC,GT,PY FELD(R,J) ® SPTPC
FELD(4,J) = 25,0
FELD(S,J) = 9,0
2nad CONTINUE
CALL BILD(CFELD,d)
GN f0 235
27 wRITE(9,3162) (NAME(J),Jsi,12)
WNRITE(9,317¢)
DO 21¢ Je=y§,51
FELD(1,J) = DRUPRZ(2,J)
FELD(2,J) = DRUPRZ(3,J)
FELD(3,J) = DRUPRZ2(4,J)
FELD(4,J) = 0,0
FELD(S,J) = 2,0
210 CONTINUE
CALL BILDC(FELD,3)
. GO TO 235
23 ARITE(9,3165) (NAME(J),J=1,12)
WRITE(9,3875)
DO 23p J=§,51
FELD(1,J) = DRUPR3(2,J)
FELO(2,J) & DRUPR3(3,J)
FELD(3,J) 3 2,0
FELDC(4,J) = p,Q
FELD(S,J) 3 0,0
232 CONTINUE
CALL SILO(FELD,3)
235 CONTINUE
1302 FORNAT(1HY,1242,30X,"POPULATION INDICTORS")
1319 FOKMAT (1IN ,14,8X,9F12,6)
1320 FORMAT (1HD,12X," POP BAB TOT
HORTY CHBR COR CGR
1330 FORMAT({1HQ,24X," CA CNA Y
YAX YNA YPC "y /)
1340 FORMAT(IH ,10X%X,I4,10X,7F12,6)
1341 FORMAT(IH ,10X%,14,108X,7F12.4)
1350 FORMAT (i1HO,17X," 1 1A INA
1 IMN 1 AP IALY IALD
1360 FORMAT(IH ,6X,148,7X,8F12,5)
{372 FORMAT (1HQ,12X," CLGR CLNG cL
i CLw CLR TLLS FCLR
{1380 FORMAT (IR ,4X,I14,4dX,BF12,6,3%X,E12,6)
{385 FORMAT({H ,2¥,18,2X,19F12,6)
1392 FORMAT (IHG, 24X, " SUAF PXPF ZPHG
1 GRGP NGGP ENZ ENZFR ")

"y /)

TOT1S

CCLDH

FTN 4,4+R401

FERT
"'/,
YA

IR

CLD
u'/)

GRPH
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1402 FURMAT (1IN ,16X,14,8X%,5F12,4,3F12,6)

1apy FORMAT (1N ,12X,14,AX,F12,5,F12.6,F12,3,F12.6,3F12,4,F12,6)
1402 FORMAT (IR ,1AX,T4,8%,3(F12.4,F12,5))

1417 FOXKMAT(1HE,2dx," YNAPC PMLI CAPH PTFC
i Fa IPHG GRPH ", /)
1430 FORAAT(1BG,32X," FuT SLVA SLVMA SLVAR
1 LVPLM IALY "y /) ’
1443 FORMAT (1HR, 8X," PTR PTPCR DPT DPTPC
1 PTN PTAR PTAPCR PTPCSN PTPCDR SPT
a !l'/J .
1452 FORMAT(1H@,30X," PXLVP GRV NGV SLVV '
i LVV FSv "y /)
1460 FORMAT(1HO,30X," FOMV FDMAR FOMYR FDMMR
{ M PXPTM "4 /)
1477 FORMAT(L1HE,24X," FOXV FDXAR FDXYR FDX9YR
! FOXQAR PTYYRR PTX9SR ",7/)
14Rg FURMAT(1HO, 35x,"IAS" 7x,"IAKS".7X,"TECHN.AID",ZX:"T AID/SUAF",4X,
1 "FOOD AID",3X,"F AID/PTR")

1925 FORMAT(!H1.12A2 wx "CAPITAL ")

1510 FURHAT(1h1,1EA2,5?X,"INVESTHENT "y

1522 FONMAT(1H]1,1282,32%,"LAND INDICATORS")

15937 FORMAY(1r1,1282,30X,"AGRICULTURAL PRODUCTION®)

1500 FORMAT (1HY,12482,30X,"YIELD")

1553 FORMAT(IHY,1242,30X,"LIVESTOCK AND FISH ")

1560 FORMAT(IMH1,1242,30X,"PROTEIN INDICATORS")

1573 FORMAT(1H1,1242,3ex,"PRICING ")

1589 FORMAT(1Hy,1242,30%,"IMPORTS ")

1590 FORMAT(inr1,1242,3uX,"EXPORTS ")

1602 FORMAT(IHL,1282,32X,"SKIFT AND AID")

3720 FORMAT(Iry,1242,40X,"POPUL, INDICATORS")

3023 FOKMAT(i1HY,1242,42X,"POPUL. GROWTH INDICATORS")

3040 FORMAT(IHY,12A2,40X%,"ECON, INDICATORS")

3060 FORMAT(1HY,1242,40X,"INVESTMENT")

3280 FORMAT(1H1,1242,40X,"LAND INDICATORS")

3104 FORMAT (1H1,1242,40X,"FO0D PRODUCTION")

3120 FORMAT(iHY,1242,40X,"PRUTEIN INDICATORS")

314 FORMAT(1H1,1PA2,40X,"PROTEIN PER CAPUT")

3160 FORMAT(1IH]1,12482,42X,"IMPORTS")

3164% FORMAT(1H1,1242,42X,"EXPORTS")

301@ FORMAT(1HQ,"POP 8 { (SCAL,FACT, = 20,0) , BAB = 2 , TOT = 3 , TOT!
15; 4 u)

303y FORMAT(IHW,"CBR = 1 , COR 3 2 , CGR = )

3
3050 FORMAT(IH@," Y 3§ , YA = 2 , YAX =3 , YNA = 4 ")
3278 FORMATCIRO," T 8y , IA 3 2 , INA =23 , IR = 4 o IMNN s 8§ ")
399 FORMAT(iHQ,"CLD = ¢ , CL =2 , CLGR = 3 , CLW 2 4 , CLR = 5 %)
3110 FORMAT(1hD,"FWT 3 § , SLVA = 2 , GRGP & 3 , NGGP = 4 ")
3132 FORMAT(IH@,"PTN 2 , PTR 2 2 , DPT & 3 , SPYT = 4 ")
3150 FORMAT(i1hQ,"PTPCR = } , PTAPCR s 2 , DPTPC(SPTPC) = 3 , PTPCN(BASI
1S VALUE) = 4 ")
3173 FORMAT(IHP,"FDMAR 8 1 , FOMYR = 2 , FOMMR s 3 ")
3175 FURMAT(IM®,"FDXAR 3 | , FDXYR = 2 ")

8095 FORMAT(1HL)
806 FORKMAT(2311)
STOP
END




SUBRODUTINE BILD
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40
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52
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T4/74 OPTsl

SUBRUOUTINE RILD(EING,NR)
DIMENSION FELD(102) ,EING(5,51),2(51),CL(S)
DATA CL/n!n.npu'u'_qu'n“n’nqll/
NATA STR/"eY/, B /" "/ ,5PA/"I"/
XAAX 2 EINI(1,1)

(MI oz YMaAX

DO 1@ J=3,51

X £ XMAX « EING(I,J)

1F (X LT, C) XMAX = EING(I,J)
X 3 XMIN = EING(I,J)

IF(Xx 6T, @) XMIN 3 EING(I,J)
CONTINUE

IF (xHAX ,NE, XMIN} GO TO 15

IF (XMAX k0, @.7) XMAX 8 1,0
XMAX = XMIN ¢ @,5«A8S(XMAX)
XUIN 3 XMIN = 3,5«2BS(XMAX)
DIFF = XMAX = XMIN

SPk = DIFF/52,0

2(1) = XMAX

DD 20 ® s 2,51

(%) =& Z(Ket) = SPR
COnNTINUE

Y = SPrR/2,0

NZ 3 S¢@

DU 8P K = 1,51

NZ =3 NZ « |

IF (N2 LEQ, 51) GO YO Se
DD 42 Iy = §,182
FELD(I1) = BL

D 4S5 Iy = 2,102,10
FELOCTIL1) = SPA

G0 YO 60

Db 59 11 = 1,102
FELO(I1) s STR

NZ = §

CONTINUE

FELDC(1) = Z2(K)

PG 7TA I = 1,NR
M@

w0 65 J = §,50

M s Mep

XHELP = ( EING(I,J+1) ¢ EING(I,J))/2,0
A s EING(I,J) = Z(K)

IF(A LT, =Y) GO TO 63 -
IF(A 6T, Y) GO TD 63

FELD(M) = CL(I)

Az XHELP = Z(K)

IF(A ,LT, =Y¥) GO TO 65
IF(a ,GT, VY) GO TO &5
FELD(M+1) = CL(I)
CONTINUE

A 8 EING(T,S1) = 2(K)
IF(A LT, =Y} GO YO 7@
IF(a 6T, Y) GO TO 70
FELD(1@2) = CL(I)
CUNTINUE

FIN 4,4er40y



| | -80-
SUBROUTINE BILD 74/74  OPT=)

8¢ WRITE(9,108:2) (FELD(J), J=1,1@2)
WRITE(9,101@)
o
C
1oma FORMAT(IX,511,4,6X,1c181)
1] FURMAT(1EX,"1975", 7x, et ,b6X, 45
1 75 16 15
RETURN
END

20

Y9G

2%

FTN 4,4¢R4QY

95
")

2uy




FUNCTION FAID
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14/74 0PT=1 FTN 4,4+R401

REAL FUNCTION FAID(IYR)

DIMENSION AIDT(11),AIDF(11)

COMMUN f8IN/ AIDF,AIDT,MAXIYR

Y = ((1YK=1975)%10,0) /7 (HAXIYR=1975)
IU a INT(X) + 1

IC 3 Iu + 1}
FAID = AIDF(IUIw(IU = X ) + AIDF(IO)*(X « 1 = IU)
RETURN .

END




FUNCTION TAID
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74774  OPTs1 ' FIN 4,4+RAD1

REAL FUNCTION TAID(IYR)

NIMENSION AIDT(11),AIDF(11)

CUMMON /AID/ AIDF,8IDT,MAXIYR

x = ((IYR=1975)%310,2)/ (MAXIYR=1975)

Ju = INT(x) + §

10 = IU + 4§

TAID = ALDT(IUI#*(IU = X 3 ¢ AIDTCIO)*(X ¢ 1 = IU)
KETURN : -
END
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