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MULTILAYER DECISION MODEL ON THE OIL-SHORTAGE
CRISIS FOR NORTH AMERICA

In order to demonstrate the conversational use of
multilayer decision models, a model on the decision analysis

of the o0il shortage crisis in North America has been implemented.

The basic physical components of such a model are the
interactor and the computer. The computer contains a programme

which has two levels: The decision level and the causal level.
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The interactor together with the decision level programme
represent the decision making part of the system. The causal
stratum represents the model of the regional economic and the
basic energy relationships, as well as a very simple model of
population growth to indicate the level of population at any

particular time.



The decision stratum contains four levels: The goal layer,
the policy layer, the action layer and the implementation layer.

Each of the layers is assigned a specific role,

The lower layers' functions are more technical and concerned
with more immediate objectives. The final decision is the result
of a coordinated response of all layers. Some information may
be found in [5]
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1. THE COMMAND LANGUAGE

The interactor communicates with the computer by means

of an elementary command language. The interactor has two

basic classes of inputs: Requesting and Instructing. The

computer responds by statements in English with desired data.

1.1.

Remark 1:

Remark 2:
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Entering one of the following options the model will
reproduce the available alternatives of the

corresponding layer:

G U OPT : For goal layer alternatives

P L) OPT : For policy layer alternatives

IU OPT : For action layer alternatives
ILJSLJOPT : For implementation layer alternatives.

Blanks occuring in the commands are written as ' LJ"'.
They must be typed in exactly; otherwise, the model

cannot identify a command properly.

Due to our implementation of the model you will not
get any information about available alternatives
of the policy, action or implementation layer unless

you choose the independence goal.



You enter

DA
which must be followed either by

NS
if information is needed about the normal situation

or by

NEWST
if information is needed about the actual situation

or by

PER
if information is needed about the perceived situation

PER+DEC
if information is needed about the perceived situation

(with decisions implemented)
Then you have to enter either

EN
in order to get energy indicators

or

ECON
for economic indicators

After that the output of the desired indicators
for the specified situation can be produced by
typing the RETURN-key < CR >

EXAMPLE

In order to get the energy and economic indicators for

normal situation you must enter the following commands:

DA < CR >
NS < CR >
EN < CR >

< CR >
Now the model will print the energy indicators.



(a)

(b)

(c)

DA < CR >

NS < CR >

ECON < CR >

< CR >

At this the economic indicators will be printed.

Instructions

If the model asks for decisions on offered alternatives
for various layers, you must answer with one of the

following instructions:

Decisions on the goal layer:

DEC:UTA : 1i.e. Users technology adaption
DEC:IND : i.e. Independence goal
DEC:IMP : 1i.e. Dependence on imports

-
0

DEC:COP International cooperation.

Decisions on the policy layer:

Although the model will offer you four policy options

when entering P L] OPT you must answer only with:
DEC:LEI : i.e. Limit on economic impact

since the other alternatives are not implemented.

Decisions on implementation measures:

When you enter I LJOPT in order to get information
about the available alternatives of the action
layer, the model will offer you four alternatives, but

you have to answer by typing:

DEC:TIOS : 1i.e. Transfer of investment from other
sectors

since the other alternatives are not implemented.



If you try to specify one of the other alternatives

the model will answer with:

INVALID COMMAND - TRY AGAIN

(d) Decisions on Implementation Selections:

At your typing I LJ SLJ OPT the model will offer

three facilities you may choose:

N

DEC:LIM : 1i.e. Limit on economic impact
DEC:SIT : 1i.e. Sources of investment transfer
DEC:NYA : i.e. Number of years of application.

(2) Instruction_for_Running_ the Model

After having specified your political and
implementational goals you may run the model

simply by entering:
GO.

At any time you enter GO the model will proceed
a time step of three years (or the time step chosen
by using DEC:NYA) with an upper limit of year 1990.

(3) Instruction_for_ Restarting the Model at the Initial

In order to try another policy you may enter:
TOP

with the effect of restarting the model at the initial
year 1975,

(4) Instruction for Stopping_the Model

In order to terminate a session you must enter:

BYE.



2. NUMERICAL INPUT

Due to your decision on the implementation selection

the model will ask you:

FIX LIMIT ON ECONOMIC IMPACT

If you have decided on DEC:LIM your limit value is

read with format (Il). In case you have decided on
DEC:SIT the model will ask you for changes of investment

transfer.

CHANGE % OF INVESTMENT SHIFT FROM AGRICULTURE FROM 0 TO:

X

Your answer is read with format (I2).

CHANGE % OF INVESTMENT SHIFT FROM INDUSTRY FROM 100 TO:

Your answer is read with format (I2).

CHANGE % OF INVESTMENT SHIFT FROM SERVICES FROM 0 TO:

Again your answer is read with format (I2).
REMARK

Due to the present state of the model only the specified
value for "Investment shift from industry" of the above
specified values has an effect on the computations of

the model.
If you have decided on DEC:NYA the model will ask:
HOW MANY YEARS DO YOU WANT THE MODEL TO RUN?

Your decision is read with format (Il).,

3. NUMERICAL OUTPUT

In order to get some information about the evolution
of the model you may ask for energy or economic indicators

as described before.



(1)

(2)

Asking for inergy indicators you get a listing on
a period of ten years. The output consists of six
colurins. The first of which indicates the year of
observation, the other five columns have the titles
EC,0C,0CHM,FOCHM, ECPC.
Eé : Total energy consumption

(units are lO6 metric tons coal equivalent)
OC : Total o0il consumption

(units are lO6 metric tons coal equivalent)
OCM : 0il imports

(units are lO6 metric tons coal equivalent)
FOCM: Ratio of OCM to OC
ECPC: Energy consumption/capita

(units are metric tons coal equivalent/cap.)

Economic_Indicators

Asking for economic indicators you will get a table
consisting of seven columns. The first column again
shows the year of observation, the other columns are
entitled by Y,YPC,DY,DIE,DYE and FDIE.

Y : Gross regional product (units are 109 Uus $)
YPC : Gross regional product/capita
(units are lO3 Us $)
DY : Growth rate of GRP; e.g. DY=0.036
indicates a growth rate of 3.6%
DIE : Reduction of gross investments due to oil

9

shortage (units are 10~ US §)




DYE : Reduction of GRP due to oil shortage crisis

(units are lO9 Us $)

FDIE : =AI/DIE; gross investments compared to

investment reduction.

4. MATHEMATICS OF THE CAUSAL STRATUM

(1) Hotation
In order to simplify the documentation of the
mathematics of the model the following notation

will be used:

N

POPt : Total population of the region in year t
POPR : Population growth rate (=0.011)
M, GRP of year t predicted according to the available

capital of year t (without reduction)

Yt : Predicted GRP of year t considering oil crisis

AKt : Capital available in year t

D : Depreciation of capital estimated from historical
data (=1/35)

Q : Ratio of GRP to available capital estimated from
historical data (=1/2.8)

AIt : Gross investment in year t (considering oil
crisis)

AIMt : Gross investments of year t according to YMt

GI : Ratio of gross investment to GRP estimated
from historical data (=0.18)

DYE, : Reduction of GRP due to the o0il shortage crisis
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DIE, : Reduction of gross investment due to the oil

shortage crisis
ECH,_ : Energy consumption need in year t

ECK : Ratio of energy consumption to GRP estimated from
. historical data (=2.8)

OCN, : 0il consumption need

OCK, : Time series variable to represent the ratio of

0il consumption to total energy consumption.

Starting in 1975 the following values for OCKt are used:
0.53,0.54,0.55,0.56,0.58,0.59,0.60,0.61,0.61,0.62,
0.62,0.63,0.63,0.63,0.62,0.62,0.61,0.61,0.59,0.58,

0.57,0.56

ECt : Energy consumption (due to 0il shortage)
|
|

ECDKt: Factor denoting energy consumption deficit;

depending on chosen goal

OCDKt: Factor denoting o0il consumption deficit

OCMDt: Reduction factor for oil consumption

DECt : Energy deficit

YOMt : Costs of oil imports

OCMt : 0il imports

OCMKt: Ratio of OCMt to OCNt

PRt : Cost of o0il import per unit
|
|




(2)

(a)

(a)
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PRR : Price growth rate (=0.015)

DYEK : Ratio of GRP to users' energy consumption
assuming a 50% efficiency of energy

system (= % » GRP;q45,/EC;95, from hist. data)

DIE : Change expected in gross investment due to

0il shortage

D}(Et Change expected in gross regional product
due to o0il shortage
IPERI : Percentage of investment shift from industry.

Mathematics of the model

Population Model:

There is a very simple demographic model to indicate

roughly the level of population

= POP, .« (1 + POPR)

POP 11 t

Energy and Economic Model:

The economic model assumes a linear relationship
between the gross regional product and the available
capital. Thus the model is based on the following

formulae:
AK, = AK _; + (1-D) + AI__,
YMt = Q !AKt



In order to compute DYE

relationships are used:

ECNt =

OCNt =

OCt =

ECt =

OCMt =

DECt =
PRt =

YOMt =

DYE, =

DIE, =

ECK YMt

OCKt . ECNt

ECDK, + ECN

t t

OCMKt . OCNt

ECNt - ECt

t-1

PRt . OCMt

~ DYEK DECt

DYEK - DECt

YOMt

- 0

FAIM/EC . DEC

AIM/EC * DEC

0

- 0

(1 - OCMDt) +« OCN

PR + (1 + PRR)
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£ and DIEt

t
GOAL
UTA
IND
IMP
COoP

IPERI

100 ° factor

IPERI

100 factor

the following

GOAL

UTA

IND

IMP
COP



5. DATA BASE

To run the model a file called OIL.D or OIL.DAT for
UNIX and DOS respectively is needed which contains the
command dictionary and a time-series describing the ratio

of 0il consumption to total energy consumption.

6. CONCLUSIONS

The model on the o0il shortage crisis for North America
described above is rather to be looked at as a demonstration
model for the use of multilayer decision models, since there
are quite a lot of rather rough assumptions as well as the
fact that there is only a small part of the available alternatives
implemented using only very limited implementation selections.
Nevertheless, the model could be used to show the interaction
between man and the computer in order to demonstrate the
facilities of decision supports such a model could offer to the

interactor.
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APR 21 15:22 O0IL.D PAGE 1}
24 o . - _
, DEC:UTA 1 2
_ DECAINO §$. 3 _
DEC:IMP 1 4
_____DEC:COP ¢ S e S — S e
DECILEY 2 2
. DECsTIOG3 2 S - —— i _
DEC:LIM 4 2
. _DEC:SIT 4 3. S - e e S - - . _
DECSINYA 4 4
_ G OPT .1 Yy . __ - L e
P OPT |
— ltQoPTY 3¢ S N
1S 0OPT 4 |
DA_ ey . o e
NS @ 2
_ NEWSY @3 __ - e — . N o
EN 0 4
ECON 2.5 . o _ - _ d
B 6
YoP. . Q.7 _ .
_ BYE D 8
6o s _ -
PER 7219
__PER+DEC Q211
0,530
_ 0,540 S _ _ ) o
0,550
I X 1,12 .
0,571
____@,580 e . - .
2.592
_ @,60e o _ _
g.600
G610 N e o
.010
9 62 ¢ _ e IR e
0.620
- B.6P0 o _ L —— - ~
Q.,632
2.6320 B N o
v).bSVJ
0,630 e S
B.b20
R.620 - . - o o
0.610
.00 .
0.590¢
2.580 N B S ) B
2,570 ) B -
_0!,59'3 o [ _ _ _ e e
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T MAY 23 15311 OIL-FORTRAN PAGE 1 ' ’ ’ B i
R RE&AL JDICT,I1,12 , S
LUGICAL 104, INS, INW,IEN, IFCUN, IFR,IPRD
___ DIMENSIUN 0CMDi(26),0UMDRC2 ),0CMD3(P6) __ ) . ;=

DIMENSION IDICTC2,76), NDLC @), NDLN(TQ)
_______DIMENSION OCKF(26), ECRY(26 , OCRT(26), OCMRY(26), FOCMRT(26),
& ECPCRT (26)

DIMENSION ECPT(R26),0CPT(26) OCMPT(RHL),FOCMPT(26),ECPCPT(26),

& YPT(26),DIEPT(26),YPCPT(26) DYPT(26),DYEPT(26),FDIEPT(26)

_ _____ DIMENSION YRT(2&), YPCRT(26 , DYRT(26), DIERT(26), DYERT(26),
3 FDIERT(P6K) ‘

o __ DIMENSIDN YAT(26), YPCAT(R26 , DYAT(26), DIEAT(26), DRYEAT(26),
) FDIEAT(2A)

 DIMENSTOUN ECAT(26)s UCAT(26 , OCMAT(26), FOCMAT(R26), ECPCAT(26)
coMMON G, GI, 0, ECK, OCKF, OCDKF, DYEK, PRR, AKTRK, DIEK
__ COMMON GC, GG, GM,PUPK
COMMQON AKX, AIM, PR, AATRAC, 0C
_____________ COMMON €, G,. AM, X O
COMMON EC,0CM,Y,YL,21k,DYE,
. COMION IPER,IPERA,IPrR]I,IPE R
CALL SETFIL(1,"0ILD ™) ,
e——ee . ___PRINT &1l e . L e
610 FORMAT(LIH ,//7,32%,«MULTI= AYER DECISION MODELw’,
______ B /,40%,*=0IL SHORTAGE=’,/,40 ,;’*=NOKTH AMER]ICA=")

w

PRINT h11
e B1Y FORMAT(LIH ,/7/7,° *) . . . I
C REAU IN DICTIONARY

— o READLC(L, 1) NOICT
102  FORMAT (12)
... D0O 1 Ist, NOICT -
READ (1,911) IDICT(1,1), ID CT(2,1),NOL (1) NDLN(I)

o 91) FORMAT (2A4,_ 11, _12) _ e
1 CONTINUE
& _READ IN FECQ DATA _ e

DO 2 1I=1,26
REAL (1,983) QCKF(IY .. . . .
e CONTINUE
823 _FCRMAT (F12,Q) _ .. __
gy ,/2,.8
_DNe=1,235, : , _ — —— S
GI=zn,18
e ... EcCr=p2.8 el
DYEK=D , 9% (1043 ,/73224,)
o DIEKEQD . 5#(171,/3024,) . ... .
PRR2A,DLS
AXKTRK=D,9 . _ __ S - e B
GC=553,/854,
- GG=ye02,/856,
6GMe59,/856,
e ____PoPR=p, 011 _ - .
C STATE VaARTARFSR
R *H 4 o] . s T,
87 CONTINUE
. JINCRY =
INCR=23
Pisa, . _ - e
P28 ,05/29,
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P3=2,.08/25, .
QU 41t Is1,26
. J=ley
011 (1)=2,
——___ OCML2(1)®D.05¢JxP?2
OCMD3(I)=R,.08¢JnPT
W1y CONTINUE S
AKNz3DL2 344
_PRNE(12,/ (@.1@*1@1203),’_(1 «= RRY) —
AKTRANED,
_ POPN2235,156
YLNS1(149,80 .
1AYR=1975 o . O,
10aYR=IAYR B

I1G0ALE?
_IpnDL =2
IMES=zp
C  REFERENCE GENERATOR
OCNkFel,
IPER=S
IPERASD
_IPERS=ER
IPERB=4
_ IPERI=120 , : B
CALL RUNCIAYR,0CMDY,AKTRAN, Ki,PRN,POPN,YLN,INCR,IGDAL,D,
& "ECRT,0CHTY,OCMRT,FOCMRT ,ECPC T,YRT,YPCRT,DYRT,DYERT,DIERT,FDIERT)
CaLL RUN(IAYR,OCMDZ,AF?HAN, Kt , PRN,POPKN,YLN, INCR,IG0AL,D, ;
& ECPT,NCPY, OCHAPT,FQLNPT ,ECPC T,YRPT,YPCPT,DYPT,DYEPT,0ILPT,FDIERPT)
10 PRINT Sa%, 1AYR
- SQ@ FORMAT(1S%,°THIS I5 YEAR?, 8}

GO TO 999
1210 (AYFRS] S O
101 PRINT 108
108  FORMAT(/,10X,°=GUAL LAYER: )

GO TO 999
4Dy LAYEREY - o . -
GD IO (1ovy, 10802, 10v2, 1¢& 2, 10@2), LCMD
19201 PRINT 106 )
16 FOKMAT(/,2@X, *ALTERNATIVE O0ALS:?)
o _PRINT. 127 L
107 FORMAT(/,15X,*1,USERS TECHN LOGY ADAPTATION’,3X,°UTA’,/,

[ 15%,72,INDEPENDENCE® ,18X,?1 D*,/,15%X,*3,DEPENDENCE ON IMPORTS®,

& 9% ,’IMP*?,/,15%,°4, INTtRNATI NAL CUOPERATION',SX,'COP’)
6o t0_3101. e _ 3
{oue IhﬂAL'LC“O -1
2A1Q@ |LAYERE?
102 PRINT 208
208 FORMAT(/,10Xx,’ =POLICY LAYER *)

GO T0 999

22 |LAYER=2 . o } - S

GO TO (2mat, 2nge, evwve, 20 2, 2ree), LCMD
_ emdy GO TO (emy?, 2py2, euls, ep 4), IGOAL
2012 PRINT eb
206  FORMAT(/, 29X, °POLICY OPTI NS=IND GOALZ’) , B

PRINT 207
i | |




. -17-

"MAY 23 15:11 OIL-FGRTRAN PAGE 3

207 _FORMAT(/,15X,”1 ., MINIMAL TRA SITION TIME®, 11X, MTT?,/,15%,

& *2.,LIMIT ON ECONOMIC IMPACT ,12K,°Le1*,7,15X,

& "I CONSERVATION DURING THAN ITICN?,4X,°CDT%,/015X, _ e
& 4, IMPORT DURING TRANSITION ,10X,°I0T’,/,15X,

& S MIXED POLICY?,22x,°MP*") _ -~ o

GO TQO 127
@041y CONTINUE . _.. . _.__ .. e
2013 CONTINUE
2088 CONTINUE _ ol
GO T 102
e RRU2 IPOLSLCMOD=
IN1@ LAaYER=3

183 _PRINT 308 . U
308 FORMAT(/,10X,*=ACTION LAYER *)
e B0 T 999

4Pp3 |LAYERS]

e GO0 10 (3wpt, 32ve, 32¢2, 32 2, 3a02, 3202), LCMO _

Inag 60 TO (3011, 3ot12, S013, 39 43, IPOL
__ 3211 PRINT 326 . _

306 FORMATY(/,20X, *IMPLEMENTATI N MEASURES=IND 6OAL~-LEI POL:’)
e PRINT w7 B} - - e e
307 FORMAT(/,15%,°1,INCRFEASE OF TUTAL INVESTMENT?,16X,°1TS8*,/,
& 15X, "2.THANSFER QF INVESTME T FROM DTMER SECTURS?,3X,°TI0S?,

& /015X, 3 REDYCTION OF CONSL PTION,20X,°RC*,/ 115X,
& td MIXED STRATEGY®,S80%,°M5°
N 60 TO 103
3212 CONTINUE e - e e
3013 CONTINUE
304 CONTINUE - o e A L
60 TO 193
. 32R2-INES=2LCMDmY _. - - - -
431@ LAYER=Y
— 404 PRINT . _ 428 . . e B -
408 FORMAT(/,12x,*=IMPLEMENTATYI N L&YERS?)
- B TO 999 . — . o o - e e

404 LAYER=4
— G070 (40021, 4UQ2,. 4002, 48 2, 4222, 4wn2), LCMD

4001 GC TO (4211, 4212, 4013, 42 4), IMES
— ALY PRINT 426 . .. - e

406 FORMAT(/,20X,"IMPLEMENTATIO SELECTIONS=IND GOAL=LEl POL=-TIOS MES
S NN, DR — . e R
PRINT 4n7
40T FORMATL/,15%,71..IMIT ON E ONOMIC IMPACT®,9X,°LIM*,/,
& 15%,72,SOUKCES OF INVESTMEN TRANSFER’,3X,“SIT’,/,
__ &  15¥%,*3,NUMBER OF YEARS OF A PLICATIQON®,3X,°NYA®) . . __
GCTO t2d
— 4012 CONTINUE R . o 3 s
4013 CONTINUE :
4014 CONTINUE ___ e

GO TO 104
4002 IMPSsLLMDe) :
G0 TN (7‘7“1)?.; 55_‘21' 7”'42, 72 3)' I1604L
_ 5201 G0 _TC (6232, bRL2, 62, 672 2, #222), IPFOL
6002 GO TO (7002, TRV, I[%de, 79 2), IMES
____7282 GO TO (8291, 8@e2,72), IMPS —
6041 CUNTINUE




WAY 23 15111 OIL-FORTRAN PAGE 4

. PKINY  A@S . —
10S FORMAT(IN ,/,5%X,°FIX LIMIT N ECONOMIC IMPACT:*)
- . __READ Sed, IPERB .
924 FORMAT(I11)
__ 922 FORMAT (I12) — o .
IPER=S
__ 6079 999 R - — S B
8002 CONTINUE
_ _PRINT 62Q,IPERA e R e )
620 FORMAT(IH ,/,9%, CHANGE %2 O INVESTMENT SHIFT FROM AGRICULTURE F°*,
&  'ROM’,I3,i1x,°T0:%)y - - _ o
READ 922, 1PERA
__PRINT ¢p21,IPEFI o _ o
621 FORMAT(1N ,/,5X,°CiHanNuE % 0 INVESTHMENT SHIFT FROM INDUSTRY FrQM*
& 210,13, 1,012 ) '
READ 927, 1PERI
. PRINT k22,IPERS o B o
622 FORMAT(IW ,/,5X,’CHANGE % O INVESTMENT SHIFT FROM SERVICES FRQOM®
&  ,13,1x,°T10:")
REAU 9p2,IPERS
___60T0 999
SP@2 CONTINUF
N CALL RUN(IAYR,0CMO3,ARTRAN, KN,PRN,POPN,YLN,INCR,IGOAL,L, :
3 ECAT,UCAT,NCMAT,FICMAT  ECPC T,YAT,YPCAT,UYAT,uYEAT,DIEAT,FDIEAT)
I0AYR=TAYR
1AYR=TIAYRSINCR
_C _NEXT CYCLE _ e : e
IXXSIAYR=1975+
_PisPe _ o B ) L -
Peafr3
P3sP3+P3x0,25 N e
DO 523% I=21,246
Jslelm (INCP+IMNCRY)
OCMOY (1) =sOCHMDICIXX)+JxF]
QLML (L) =0CHDI (1 Xx)+Jk2
OCMD3 (1) =QCMES(IXX)+JxP3
e _..903 CONTINUE R L
INCRIZINCRI+INCK
CALL_RUNCIAYR,0CMDL,8ATRAN, KN ,PRN,POPN,YLN,INCR,IGOAL,d,
& ECRT,NCRT,QCMRY ,FOCMRT,ECPC T,Y9T,YPCRT,DYRT,OYERT,DIERT,FDIERT)
. _CaALL WUN(IAYR,CCHMI)A, BITRAK, KiN,PIN,POPN,YLN, INCR, IGOAL,,
& ECRT,UCRT,OCNPT,FOCHPT,ECPC T,YPT,YRCPT,0YPT,OYEPT,DIEPT,FOLIEPT)
_60TN 1Y . L

c
c READ. IN AND QECODE A COMMAN TC THE PROPER LAYER
c

_ 999 ILVEG=Q . S I N
I0A= ,FALSE,
INSsIDA —
INWEINS
IENsTi
IECONZ=TEN
IPReIECON . .
IPRU=IPR
i1 CONTINUE _ e
PRIMNT 6950
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650 _FORMAT(IH ,* *) e S G
' READ 1333,I1,I12 .
— 1333 FORMAT(244) _ . . e
DO 33 1=1, NDICTY

i3 CONTINUE
919 ILLEG=ILLEG+YL . S O
IF(ILLEG=5)5,5,5
.5 PRINT 1044 o , L
1044 FORMAT(,/, 102X, “INVaALID COM AND=TRY AGAIN")
e BOTO 1Y e e
4 ICHDL =NDL(T)
o kCMOsNbNCIY o . . -
c COMMANDS
e ICM=ICMDL+} . o N R
GO IO (8, 471, 422, 4uvw3, 40 , 419, 410, 410, 418),I1CM
C GENERAL COMMANDS o o
8 GO TQ (B, 82, K3, 84, 85, 6,87,77,5202,68,61), LCMD
T2  PRINT 623 B o ) .
623 FORMAT(IH ,/,5X, 0N MANY Y AKS DO YOU wANT THE MODEL TO RUN 727)

CREAD 73, INCR

73 FORMAT(I)
e 6oOTQ 999 _ - e 3 I R
81 Inasz, TRUE,
GO 70O 1t -
&2 INS=,TRUE,
63 TO 11 e R

o G0 Y0 11 ) e
B4 1EN=, THUE,
. __.6G0 TO 11 e
8s 16CONz , TRUE,
) 60 TOD 1y L o e
6d IPpe=,TRUE, :
I CIAR SV B | i — e e S e
61 I1PRU=,TRUE.
o buvo 1y o S o
86 IF(INS,ANDLIEN) GOTO 92 '
IF(INS,AND,TECGN) LJT0 93
IF(InA ANDJIENY GOTG 97
__IF(INW, ANG,IECON) 60TO 98 e e
IF(IFR AND,TENY GLTD 99
_ IF(IPR AND,JECON) 6GJTY w2 } R e
IF(IFPRND,AND JIEN) GUTO 63
. TF(tIPRD.ANO,IECON) GOTO &4___ . . e
92 PRINT 1933
1033 FORMAT (22X, °DEVELUPMENT A ALYSIS:’) : el
PRINT 1234 '
1234 FORMAT(P2X, “=NORMAL _SITUAT ON*) __ = ,
PeIsT 1749
1839 FORMAT(22x%, “etmEaxty ibiICA Q%5°)
PRINT 1236
_ 1036 FORMAT(///, 3SX, _"EC_ %, 12X _*0C _*, 10%, “0CM°®, 1¢X, *FOCM *, 9
g X, ®ECPC ")
MIAYR=IAYR¥SQ . ; e
DO 44 IvR=JAYR, MIAYR
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o IsIYReIAYR#1 i " _ « )
PRINT 1037, 1YRy, ECRT(1) O0OCRT(I), OCMRT(I), FOCMRT(I),
& ECPCRTCIY . L

1037 FORMAT(IH ,IS, 8F13,3
. 44  CONTINUE . - S ; —— _
GOTO 999 '
) 93 PRINT___  1@33 ___ ___ : S — : - ——
PRINT 1034 .
___ PRINT . 1238 N . I
1238 FORMAT.(22Y, =ECONOMIC INDIC TURS?) )
PRINT . 1249 . . I
1@49 FORNAT(///, 15%, *Y *, 13X *YPC’, 10X, *OY *, 1@X, °DIE’, 1uX
& » *DYE®, 12x, ‘FDIR?)
MIAYR=TAYR+1D
___ DO 55 IYR=IAYR, MIAYR = _
I=IYR=IAYR®]
_____ 55 PRINT  1@37,_1YR, YRT(I), YPCRT(I), DYRT(I), DIERT(I), DYERT(
& 1), FOIERT(I)
__.___BOTD 999 . _ - e R
97  PRINT 1033
. _PRINT 1039 S
1239 FORMAT (22X, =ACTUAL SITUATI N°)
PRINT 10835
PRINT 1236
_ MIAYRSIUAYR+1Q ,
D0 6 IYR=IQAYR,MIAYR
__ lslYR=JOAYR¢1 o , S
6 PRINT 1237, 1YR, ECAT(I) OCAT(I), OCMAT(I), FOCMAT(I), ECPC
& AT(I)
GOTO 999
9B __PRINT_ __ 1333
PRINT 1039
PRINT 1238
PRINT 1249
MIAYRZTIOAYR#1D L
DO 7 I1YResI0AYR, MIAYR
_ IsIYR=-I04AYR$Y R
7 PRINT 1237, IYR, YAT(I), YPCAT(I), DYAT(I), DIEAT(I), OYEAT(
& 1Y, FRTEAT(L)
GOYD 999
99  PRINT 1433
. PRINT 108D
1858 FORMAT (22X, =PERCEIVED SIT ATIUNT) o
PRINT 1035 o
L PRINT 1036
T 683 MIAYR=IAYR41D
DO 632 IY~=IAYR,M[AYR
Iel]YR=TAYR+]
680 PRINT 1037,1YK,ECPT(I),0CPT 1},0CMPT(1),FOCHPT(I),ECPCPT(I)
GNYHO Y99
B2 PRINT 1Q33 . e
PRINT 105@
e PRINT 10238 ... S
PRINT 1049
o 6@2 MIAYRSIAYR®1Q . oo e B
DO 601 IYR®IAYR,MIAYR
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o I=1YReIAYR$!
671 PRINT 10°37,1YF,YPT (1), YPCPT 1),0YPT(I),0IEPT(I),DYEPT(I),
"8 FUTEPT (1)
LuTY 999
63 PRINT 1Q33_ . . . —_

PRINT 125D ‘

e PRINT 1060 . B} e
1060 FURMAT (22X, =DECISION IMPLE EnTED’)

PRINY A€3S .

PRINT 1036
o CALL RUNCIAYR,UCMNZ2,aKTwaN, Kn,PRN,PORN,YLN,INCR,IGDAL,Q,
& ECPT,UCPT,0CHPT,FCCHUPT,ECPL T,YPT,YPCPT,DYPT,DYEPT,DIEPT,FDIEPT)
s - . LOTO 623 - e
64 FRINT 10333
_PRINT 1052 -

PRINT 10602
PRINT {¢3& e

PRINT 1049
 CALL RUM(IAYR,OCMD2,AnTRAN, Kn,PRN,POPN,YLN,INCR,1G0AL,R,
3 ECPY,CCHT,NCHPT, Fggmpl,rcpr T, YPT YFCPT,UYPT DYEPT DItPT FOIEPT)
GOTU &p2 B o o
77 CGNTINUE '
- _STOP__ . e —
END
_ SUBROUTINE wUNCTIATIR,LEMOT LRTHRAS,4KE,PRS,POUFS, YLS,)INCR,IGODAL,IFL
& yECT,0CT,LCMT,FUECNMT  ECPCT,Y ,YPCT,OYT,DYET,DIET,FDIET)
o n:mausxnw acnpT (e4), 00Kk ( 6),ECT(E6),0CT(26),0CMT(26),FOCMT(26),
& ECFCT(26),YT(26),YPLT(2A),D T(Ph) DYET (P6)yDIET(26),FDIET(26)

COMMDN ©,G1,D,ECK,OCKF,OCOK ,DYEK,PRR, AKTRK,DIEK
COMPON GC,GG,GN,POPK

_ CUMMON AK, AIM,PR,AKTFAC,0C
COMMON L,5G, AM, X

ﬂcommuwntc ncw,v YL,DIE,DYE, T
COMMON IPER,IPERA,IPERI,IPE §

L L o SO e
PP3PQOPS
e YesYLS e e _
AKEAKS
. _PR=PRS b _
AKTRACZAKTRAS
c

MIAYR=IAYR+1Q

DD 99 IYRESIAYR,MIAYR

IzsIYReIAYR+
CALL ECONR(IGOAL,QCMDTY,IYR)
ECT(1)=EC
L hey(ly=uC o o
OCMT (I)sOCM
FOCMT(I)=nCM/QC e
ECPCY(I)sEC/PQOP
o XT(RYEY e

: YPCT(1)=Y/POP
e DYT(I)s(Y=YLYZYL R . e _
DYET(1)=DYE

. _DIET(I)sDIE __ S S .
IF(DIE~1,E=4) 5,5,6
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L R 5 & B 0 -2 B G S 12 - e
eTQ 7
¢ FILIFT(T)=al/0TK
7 CONTINUE
Yisy - § - —
AKEAK® (1 ,=0D)+al
e _PUPEPUF s (1. +PUPR) — -
BENCHSIAYR+INCR=]
e TFLIYRONEEENCR) LOTO Y9 o L el
IFCIFL,NELL1) GOTQ 99 ‘
A Sz Ak A .
AKTRASSAKTRAC
——— .. PRSEPK . . A B B
YLSEYL
. _POPSEPOP__ A e e e _
39 CONTINUE
o _RETURN.. . . : . . e
END
SURKOUTINE ECONR{LIG,Q0ND, YR)
DIMENSIUN OCHp(26)UCkF (2 )
. COMMON R, Gl, D, ECw, GCHhF, DLDKF, QYEK, PRR, AKTRK, DIEK =

COMMON GC, bL, 6%,POPRK
e COMMDN AKX, AIM, PR, AKTKAC, DC S
COMMAN €, &, &M, X
_M,,___V___*_L GH MON E C ] DC M ? Y r] v L- 1 4 D I t s n Y E ? I . . . e e e e e
COMMON IPER,IPERA,IPER]I,IPE §
c
YM3QRAK o
. AIM=GLweyM , - _ I
GUTO (1,2,3,3),16
~C  CONMSERVATION GOAL_ } - . B e
i EUNSECK *YM
 DCK=sOCKF(IYHK=1974) i _ o
OCN=QCK *xECN B
UCDREDCDKF=DCMD(IYR=19T74) S
DL =CCUK*OCN T -
L OCMKE(N,2/25.)x(1YK=1579)+0 10
OCM=0CMK*OCN ' T o
L ECPK=GCDK
ECEECDK =ECN S T
DEC=ECN=EL
T DYEeDYEK#DEC ) S
. DlE=su, w(AIM/EC)#DEC*AIG(1,, .3,1YR,1985)
GOTO 106 ST o
€ INDEPENDENCE GOAL
e ECNSECKR®YM ) - - o o
_  OCK=DCKF(IYR=1974) S
GCNsSOCK*ECN S :
 OCDKsOCOKF=O0CMD(IYR=$974)
0CsCCDK%OCN R
_ OCMK=(P.2/P5,)*(1YR=1975)+0 10
T ACMzOCMK w(iCN ' ' o ) ) oo
 _ECDK=AIG(OCDK,1,,IYR,1975+1 ER)
ECsECDK%ECN ) ) T T T
__ DECaECN=EC o B

© DYE=OQYEK=DEC
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o DIEs4 x(AIM/EC)DECAIG(Ya, +3,IYR,1985) .. e
GOTD 120
C NORMAL DEVELDOPMENT GOAL _ —
3 ELN=ECR %y
QCK=DCKF (1YR=1974) _—
OCNeOCKwECN
. OCeGCN__ L _ S
EC=ECN
- OCMKE(R,2/25,)%x(1YR=4975)¢0 100 e o
OCM=0LMKwDC
e PHEPRx[1,+4PRR) _ _ . _
’ YOMEzPRe0OCM
e BUTOD (31,31,31,4),16 L . I, —
31 DYEeYOM
DIE=Q, __ _
GOTO 100
C COUPERATION GOAL _
4 AKTHREAKTRK 2YQOM
AKTRACEAKTRACHAKTR _ S
FRrsAKTRALC/ZAK
oo .. . DYE=D, _ . - _
Oltead,
1020 Ysyr=DYE _ —_—
DIE=CIEx(IFERI/ZIOR)
— o AlsClxY=DIE - - _
C=GCwyY
G=GG»yY e — _
AMzGMuY
. XAsYm(eG=Al+AM _ . B N ~
FETURN
o e . END . — _
FUNCTION AIGI(X1,X2,]YR,IYKY
e _IF(IYR=1YR1) 1,2,2 e — _ } ;
1 AIG=X1
3  RETURN_ e e _
- AIGeX2
— _ GO0 s __ . __ S S S
END
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