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$$SCONTINLOUS SYSTEM FMCDELING FRCCGRAM 111 V1MO TRANSLATOR OUTPUTSSS

TITLE CSMP=IJI SIMULATICN CF WCRLEC L[YMAMICS-2

TITLE T. UTSUMI AND Y. SHIANCCU

TITLE MITSUBISHI RESEARCH INSTITUTE

TITLE 1-6-1, OHTEMACHI, CHIYCCAKU, TOKYC, 1060. PHCNE {03)-214-5531
*
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*
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* 1a. INTROCUCTION

B e e e e
* 6060
* THIS WORLC CYNAMICS MCLEL WAS FIRST CONSTRUCTEC EY J. FCRRESTER

* OF MASSACHUSETTS INSTITUTE OF TECHNOLGCGY.

* THOUGH THE ORIGINAL MOCEL WAS WRITTEN IN CYNAMO LANGUAGE,

* THE MODEL, WHEN IT WAS OBTAINED FROM J.MCLEOD OF SIMULATICN COUNCILS,INC.,
* WAS CCNVERTED TO BASIC LANGUACE.

* THENy THIS MCDEL IN BASIC LANUACGCE WAS NNCE AGAIN

* CCNVERTED INTO CSMP-IT1 LANUAGE BY YUJI SHINDCU IN JULY, 1972.

* 10100
* (REFERENCE — FORRESTER, JAY W.,"WCRLD DYNKAMICS® )

* ( WR IGHT-ALLEN PRESS,INC. )

* { 238 MAIN STREET )

* { CAMBRIDGE, MASSACHUSETTS, 02142 )

*

FERRR AR R RS RFER LGB R AR AR R R G RR DR B IR Fr ke dh ek kh b ok ko ok ok Xk
PR R E R R R R R e R P T
INITIAL SEGMENT 1600
22 s R RS a R R R R A R e R e R R R R R R R R RIS P RIS S Y
FXREE R R kR AU R GRS AR E SR G R R R ek X R Fp ok h kR r R SRRk ok Rk e ook Rk k kR kkkf hk

* 1950
B e e et e e e e e e e —————
* 2. INITIAL CCNDITICN CF MCDEL
Frmm e e e ——————————
+ 7250
INCON CII =  C.4CCCE+CS,y CIAFT =  C.2CCCE+00y...

NRI = 900.0C00E+09, PI = 1.650CE+4C9 4us

PCLT =  C.2COCE+C9
* 2950
B et e e e e R — . E e ————————- ——— —— — ————— .
* 9200
* CII = CAPITAL INVESTMENT, INITIAL (CAPITAL UNITS) 3900
* CIAFI = CAPITAL-INVESTMENT-IN-AGRICULTURE FRACTION, INITIAL 2500
* {DIMENSICALESS) 2600
* NRI = NATURAL RESOURCE, TINITIAL (NATURAL RESCURCE UNITS) 7800
* Pl = PCPULATICN, INETIFL [FEQFLE) 88C0
* POL1 = POLLUTICN, INITIAL (PCLLUTICN UNITS) 9600
* 23900

e 2 SRR R i R R R R R R R R R R e e I R R R LIRSS 2R S
BIRSRRWER TR b e x e e e Sk kb ok kR pok Aok ok Rk Rk kRS k kb kkp hkkkp bk ok kR
DYNAMIC SEGVENT ‘ 4400
RAEP RSB En R p R R TSRk T R r kDA AU I d o xRk php ek bk dok ok ot kool ok ook ok ok ek ok K
BEBEREI W RFEMUE R BRF AR PR EFFE R R UG TR D E pke ko ko fx bk dor ki dokkik kx gk

* 4700
RENAME TIME = T 1800
*

* N IV L NS S S S S - —

* 5500
* T = CALENCAR TIME {YEARS) 11800
*

bit
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* 3. POPULATICN (P)

*
* 3.1 POPULATION (P)

e m e e tm e m e e — e —m e — =

% 8250

* {SECTICN 3.1 CF REFERENCE)

* 7050

* POPULATICN P IS A SYSTEM MLEVELY VARIABLE. A SYSTEM LEVEL RE- 100

* PRESENTS THE PROCESS DF ACCUMULATION. LEVELS PROVIDE THE SYSTEM 200

* "HMEMORY" CR CCNTINUITY THAT CARRIES THE PAST INTC THE FUTURE. 30C

*

* PCPULATICN AT ANY TIME IS CALCULATED AS THE PCPULATION AT THE 4CO

* PRECECING. PCINT IN TIME, PLUS YHE PEOPLE WHO HAVE BEEN ADDED BY 500

* THE BIRTH RATE (BR) IN THE INTERVENING INTERVAL, MINUS THE PEOPLE

* REMOVED BY THE CEATH RATE (DR).

* 5810

E 3 o e e e o . o e . T o o e e T e P Yt ks o v o > e i e o

* 14500
4 = INTGRL(PI,PR-CR) 5850

* 10300

I o . —— e

* 10300

* P = PCPULATICA {FECFLE) 860C

* BR = BIRTH RATE (PEUPLE/YEAR)

* CR = CEATH RATE (FECPLE/YE2R}

* 7700

* o e e e e e e e e e e e e

* 3.2 BIRTH RATE [(ER)

B g 2 S st S A s o sy e s e £ BT T S I ST

*

* (SECTION 2.2y 3.3, 3.6y 3.17, 2.18 OF REFERENCE)

* 10100

* BASIC BIRTH RATE CEPENCS CN FCPULATICN (P) AND CN A CCEFFICIENT (BRN).

* BUT THE ACTUAL BIRTH RATE wILL DEPEND ON THE CONDITIONS OF CAPITAL

* INVESTMENT {CI) AND NATURAL FESOURCES (AR) AS THEY MANIFEST THEMSELVES

* IN MATERIAL STANDARD OF LIVIMNG IMSL), CN CRCWDING, CN FOOD AVAILABILITY,

* AND ON PGLLUTICN.

*

e e e e e

*

BR = P4BRNT1$EREM#BRMMKPRCH#ERFM
BRCM = AFGEN( BRCMT,  CRX) 1300
BRFM = AFGEN[ BRFMT,  FRX) 1100
BRMM = AFGEN( ERMMT, MSLX) 1200
BRNT1 = FCNSW(SWTL1~T,ERN1,ERN1,BRA}
BRPM = AFGEN( BRPMT, PCLRX) 1400
* 12200
* ——— - ——————————— -
*
PARAMETER BRN =  C.C4GCE+00, BRNL =  C.C4CCE+COy... 1900
SWT1 = 197.00CCE+01
*
FUNCTICN BRCMT = { 0.0 5 1.05)y { 1.0 5 1.0 3y { 2.0 5 Ce9 )yaus
{ 3.0, 0.7 )y { 4.0 5 0.6 1), { 5.0 0.55)
FUNCTION BREMT = { CoC y CeO )y { 1.0 5 1.0 )y £ 2.0 3 1.6 Dyuas
( 3.0 3 1.9 )5 1 4.0 4 2.0}
FUNCTION BRMMT = { Qa0 5 1.2 )y ( 1.C 5 1.0 )}, { 2.0 s 0.85)7.ea0
1 3.0, Cu75)y | 440 5 0.7 )y { 5.0 5 0.7 )
FUNCTICN BRPMT = { Ce0 5 1.02)5 [ 1C-C 4 €Co9 35 { 20.0 5 C.7 )yeen
{ 30,0 5, 04 )y { 40.0 y 0.25); { 50.0 3 ©C.15}4ass
{ 60.C 5 0.1)
* 9650
* e i e
* 10250
* BR = BIRTH RATE [PECPLE/YEAR) 1000
* BRCM = BIRTH-RATE-FRCM-CROWCING MULTIPLIER (DIMENSIONLESS) 1100
* BRCMT = BIRTH-RATE-FRCM-CRCWCING-PULTIPLIER TABLE 1200
* BRFM = BIRTH-RATE-FRCM~FOOD MULTIPLIER {DIMENSIONLESS) 1300
* BRFMT = BIRTH-RATE-FRCM-FOGD-MULTIPLIER TABLE 1400
3 BRMM = BIRTH-RATE-FROM-MATERIAL MULTIPLIER (DIMENSIGNLESS) 1500
s BRMMT = BIRTH-RATE-FRCM-MATERIAL-MULTIPLIER TABLE 1600
4 BRN = BIRTH RATE NCRMAL (FRACTICN/YEAR) 1700
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BRN1 = BIRTH RATE NORMAL NO., 1 (FRACTION/YEAR) 1800
BRNTL = BRNly TF(SWTleLT.T)
= BRN1ly IF(SWT1.EQ.T)
= BRN 5 IF(SWT1.GT.T}
BRPM = BIRTH-RATE-FRCM-POLLUTICN MULTIPLIER (CINMENSICNLESS; 1500
BRPMT = BIRTH-RATE-FRCM-PCLLUTIEN-MULTIPLIER TABLE 2000
SWT1l = SWITCH TIME NCe 1 FOR BRN (YEARS) 11100
9550

{SECTION 2.10, 2.11, 2.12, 2.12, 2,14 OF REFERENCE)

9850
BASIC DEATH RATE IS PCPULATICN (P) MULTIPLIED BY THE CEATH RATE NGRMAL
{CRN)y» BUT THE ACTUAL DEATH RATE, LIKE THE BIRTH RATE, DEPENDS ON
CCONDITICNS IN CTHER PARTS GF THE WCRLC SYSTEM, THAT IS FOOC, CROWDING,
MATERTAL STANCARD OF LIVINGe AND POLLUTICN,

THE CROWDING RATIC RELATES THE PGPULATICN TO THE AVAILABLE LANC AREA.
IT IS COMPUTED BY DIVIDING THE POPULATION (P) BY THE LAND AREA (LA} AND BY
THE 167C FOPULATICN DENSITY NCRMAL (PCN)

CR = P*CRNT3*TRMMICRPVA*LRFM*CRCM
CRCM = AFCGEN{ GRCMT, CRX) 2400
CRFM = AFGEN( CRFMT, FRXX) 2300
CRMM = AFGEN( CRMMT, MSLX) 2100
DRNT3 = FONSWISWT3-T,ORNL,ORNL,DRNY
DRPM = AFCGEN( LRPMT, PCLRX) 2200
*
B e e e e o e - =t i . - it i = A it o
*
PARAMETER LCRN = C.C28CE+CO0y DRANL = Ce0280E+C0y00e 2500
SWI3 = 167.00C0E+01
& 10150
FUNCTION DRCMT = ( Ca0 9 049 Jo [ 140 ¢+ 140 3y & 2.0 5 1.2 )rese
i 3.0y 150 { 4.0 43 1.9 )y t 5.0 4 3.0
FUNCTION LCRFMT = { CuC s 30eC }s ( 0425¢ 3eC }e { 0.5 @« 2.0 Jsaue
{ Ca75, 144 ) { 1.0 3 10 ¥y 1 1425¢ Co7 lyswee
{ 1.5 4 Cob )}y { 1.75¢ Go5 )y { 2.0 4 0.5}
FUNCTICN DRMMT = { CuC vy 240 )y [ €Ce5 3 148 )¢ & 1.0 4y 1.0 Jypees
U 1.5 4 0.8 Yy { 20 9 047 )y { 2.5 43 046 loess
{ 3.C 3 0653}y t 345 3 Ce5 )y { 440 3y 0Co5 )yees
{ 4.5 4 0.5 )y [ 5.0 4 Cu5
FUNCTICN DRPMT = ( 0.0 5 0.92)y ( 10.0 4 1.3 )y ( 20.0 2.0 Vyaas
( 30,0 3 3.2 )y U 40.0 4 4.8 )}y U 50.0 6¢8 dyoae
{ 6C.0 » 9.2 )
* 8100
. SN U = T SO T T T = = o
*
* LR = CEATH RATE {(PECPLE/YEAR) 43800
* CRCM = CEATH-RATE~FRCM-CRCWCING MULTIPLIER {DIMENSIONLESS) 4900
* DRCMT = DEATH-RATE-FRCM-CRCWCING-MULTIPLIER TABLE 5000
* DRFM = CEATh-RATE-FRCM-FOCGC MULTIPLTIER {DIMENSIONLESS) 5100
* DRFMT = DEATH-RATE-FRUM-FCCD-MULTIPLIER TABLE 5200
* DRMM = DEATH-RATE-FRCM-MATERIAL MULTIPLIER {DIMENSIONLESS) $300
* CRMMT = CEATH-RATE-FRCM-VATERIAL-MULTIPLIER TARLE 5400
* DRN = DEATH RATE NCRMAL (FRACTICN/YEAR) 5500
* CRN1 = DEATH RATE NCRMAL NG. 1 (FRACTION/YEAR) 5600
* DRNT3 = CRNly TFUSWT3.LT.T})
* = DRNly, IF(SWT3.EQ.T)
* = DRN ¢ IF{SWT3.GT.T}
* DRPM = CEATH-RATE-FRCM—-POLLUTICKN MULTIPLIER {DIMENSICNLESS) 57C0
* DRPMT = DEATH-RATE-FRCM—-POLLUTICN-MULTIPLIER TABLE 5800
* SWT3 = SwITCH TIME NC. 2 FCR CRN (YEARS) 113C0
Tox 6700
g s s s s _
* 3.4 CROWDING RATIC (CR)
TR o T T - oy ——
* 20300
* {SECTICN 2.15 CF REFERENCE}
* 20350
*
*
*
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* R,
*
CR = P/JI{LA*PCN) 3600
CRX = LIMIT{ C.Cy 5.0, CR) 200
*
* ———— =
* 10250
PARAMETER LA = 135,C0CCE+CHy PCN = 26.500CE+CO
*
* —— Soac o
*
* CR = CRCWCING RATIC [CIMENSICNLESS) 4700
* CRX = LIMITED VALUE GF "CR™ {DIMENTIONLESS)
* = 040y IF(CR.LT.0.0)
* = 540y IFICR.GT&5.0)
* = CRy IF[CR.CE+Ce0ANL.CR.LELS5.C)
* LA = LAND AREA (SQUARE KILCMETERS) 7200
* FCN = PCPULATICN CENSITY NCRNMAL [(PECPLE/SCUARE KILCMETER) B700
* 14650
= = s e e e o TN N TV Wy T TN VI,
* 4. NATURAL RESOURCES (NR)
e B oy e — e =, -
* 10550
* {SECTICN 2.&y 3.7y 2.8y 2.9, 2,42 OF REFERENCE)
* 20200
* NATURAL RESCURCES INR) ARE A SYSTEM LEVEL VARIABLE. THE ONLY RATE

* CF FLCW IS YHE CUTGCING USACE RATE. NATURAL RESCURCES (NR) IS
* INTEGRATED WITH NEGATIVE VALUE OF NATURAL~RESCURCES-USAGE RATE(NRUR).
x CCMPUTEC £T EACK TIME STEP RY SUBTRACTING THE USAGE RATE NRUR 100
* MULTIPLIED BRY THE TIME INTERVAL BETWEEN CCMEUTATICNS, 200
*
X 000 —em————— e ——————————— -———
* 20500
NR = INTGRLIARI, —NRUR} 6400
NREM = AFGEN( NREMT, NRFRX) 6800
NRER = KR/NRI 6600
NRFRX = LIMIT( C.0, 1.0y NKFR) 850
NRMM = AFGEN{ NRMMT, MSLXX) 67CC
NRUR = PENRUAT2#NRMM
NRUNT2= FCNSH{ShT2-T4NRUNLyNRUN1,NRUN}
*
X | emrmmec e mr e r - _—
* 4000
PARAMETER ANRUN =  1.COCCE+00, NRUN1 =  1.00COE+00se.s 6900
SWT2 = 197.00CCE+01 6950
* 10250
FUNCTION NREMT = [ Cua0 » 0.0 )y U 025y, 0.15)y { 0.5 4 05 Jyees
{ C.75y, C.85)y, { 1.0 45 1.0
FUNCTION NRMMT = ( Ca0 , 0.0 )y & 1.0 4y 1.0 )sg & 2.0 5 1.8 )yees
{ 3.0y 24 )y { 440 9 2.9 )y U 5,0, 3.3 }yeue
[ 6eC gy 346 )g & T7e0 3y 3.8 )y { 8.0 3 3.9 )yesus
{ 9.0 4y 3.95), { 10.0 3 4.0 )
* 10650
X eermemecm— e -
*
* NR = NATURAL RESOURCES (NATURAL RESCURCE UNIYS) 7400
* NREM = NATURAL-RESOURCE-EXTRACTION MULTIPLIER (DIMENSIONLESS) 7500
* NREMT = NATURAL-RESCURCE-EXTRACTICN-MULTIPLIER TABLE 760C
* NRFR = NATURAL-RESOURCE FRACTION REMAINING (DIMENSIONLESS) 7700
* NRFRX = LIMITEC VALUE CF "NRFR® (CIMENTIONLESS)
* = 00y IF(NRFR.LT.0.0)
* = 1.0, IFINRFR.GT.1.0)
* = NRFRy IF{NRFR.GE.0.0.AND.NRFR.LE.1.0)}
* NRMM = NATURAL-RESOURCE-FRCM-MATERIAL MULTIPLIER {DIMENSIONLESS) 7900
* NRMMT = NATURAL-RESOURCE-FRGM-MATERIAL~MULTIPLIER TABLE 8000
* NRUN = NATURAL-RESCURCE USAGE NORMAL 8100
* {NATURAL RESCURCE UNITS/PERSCN/YEAR) 8200
* NRUN1 = NATURAL-RESOURCE USAGE NORMAL NG. 1 8300
* I{NATURAL RESCURCE UNITS/PERSCN/YEAR) 8400
-3 NRUNT2= NRUN1E& IF(SWT2.LT.T)
hd = NRUMl, IF(SWY2.EC.T)
* = NRUN , IFISHT2.GT.T)
S NRUR = NATURAL-RESOURCE~USAGE RATE {NATURAL RESCURCE UNITS/YEAR) 8500
: SWT2 = SWITCH TIME NO. 2 FCR NRUN {YEARS) 11200
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* 5, CAPITAL INVESTMENT (CI)
* 5.1 CAPITAL INVESTMENT (CI)
* 6600
* {SECTION 3.22, 3.23y 3.24s 3.25y 3.269 3.27 OF REFERENCE)
* 14600
* CAPITAL INVESTMENT {(CI) IS CNE OF THE SYSTEM LEVELS. IT IS CREATED
* BY ACCUMULATING THE CAPITAL INFLCW FROM CAPITAL~INVESTMENT 500
* GENERATION (CIG) LESS THE OUTFLOW TQ CAPITAL-INVESTMENT DISCARC (CID).
* 7150
*x ——— e e
*
cl = INTGRL(CII,CIG-CIC) 510¢C
CIG = PR*LIGNT4*CIM
CIGNT4= FCNSWI{SWT4~T,CIGN1,CIGN1,CIGN)
CID = CIDNTS#CI
CIONTS5= FCNSW{SWT5-T,CIDN1,CIDN1,CIDN)
CIM = AFGEN({ CIMT, MSLX) 5700
CIR = Cl/P 5300
CIRA = CIR*CIAF/CIAFN 5200
CIRAX = LIMIT({ 0.0y 6.0, CIRA) 650
CIRX = LIMITL 0.0y 5.0, CIR) 950
*
x —— gy e
* 19500
PARAMETER CICN =  0.025CE+00, CICNLl = C.C250E+C0s00. 6100
CIGN = 0.0500E+00y CIGN1 = Q0. 05CCE+00y0as 6000
SKT4 = 197.0000E+01s SWT5 = 197.0000E+01 6300
* 1150
FUNCTICN CIMT = ( 040 5 041 }y § 1.0 9 140 )y € 2.0 » 1aB lyaes
{ 3.0 4 2.4 33 0 4.0 4y 2.8 )y t 5.0, 3.01
* 8450
B e e ————— e — e ——
* 6150
* Ccl = CAPITAL INVESTMENT (CAPITAL UNITS) 2300
* CID = CAPITAL-INVESTMENT CISCARD (CAPITAL UNITS/YEAR) 3100
* CICN = CAPITAL-INVESTMENT DISCARD NORMAL (FRACTION/YEAR) 3200
* CIDNL = CAPITAL~INVESTMENT CISCARD NORMAL NC. 1 (FRACTION/YEAR) 3300
* CIDNTS= CIDNLy IF(ShT5.LT.T)
* = CIDNl, IF{SWTS5.EC.T)}
* = CION 5 IF({SWTS5.GT.T)
* cI6 = CAPITAL-INVESTMENY GENERATICN {CAPITAL UNITS/YEAR) 3400
* CIGN = CAPITAL-INVESTMENT GENERATICN NCRMAL 3500
* (CAPITAL UNIYS/PERSON/YEAR) 3600
* CIGNL = CAPITAL-INVESTMENT GENERAYICN NCRMAL NG. 1 3700
* {CAPITAL UNITS/PERSON/YEAR}) 3800
* CIGNT4= CIGNly IF(SWT4.LT.T)
* = CIGN1, IF{SWT4.EQ.T)
* = CIGN 4 TF({SWT4.GT.T)
* CIM = CAPITAL-INVESTMENT MULTIPLIER {DIMEANSICNLESS) 4000
* CIMT = CAPITAL-INVESTMENT~MULTIPLIER TABLE 4100
* CIR = CAPITAL-INVESTMENT RATIO (CAPITAL UNITS/PERSCMN) 4400
* CIRA = CAPITAL-INVESTMENT RATIC IN AGRICULTURE 4500
* (CAPITAL UNITS/PERSON) 4600
* CIRAX = LIMITED VALUE CF “CIRA"™ (CAPITAL UNITS/PERSON)
* = 0.0, IF(CIRA.LT,.0.0)
* = €.Cy IF(CIRALGT.6.0)
* = CIRA, IF{CIRALCE<D.0ANLLCIRALELELD)
* CIRX = LIMITED VALUE CF “CIR™ (CAPITAL UNITS/PERSGN)
* = 040y IF(CIRLLY.0.0)
* = 5.0y IF{CIR.CEL5.0)
* = CIRy IF(CIR.GE.O+0.ANC.CIR.LEZ5.0)
* SWT4 = SWITCE TIME NC. 4 FCR CIGN {YEARS) 11400
* SWT5 = SWITCH TIME NO. 5 FCR CIDN {YEARS) 11500
* 22200

bit
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* SO
% 5.2 CAPITAL-INVESTMENT-IN-AGRICULTURE-FRACTICN (CIAF)

P e S e e s by P ——
* 6900
* ({SECTION 2.4, 2.5, 3.25, 2,42 CF REFERENCE)
*
* CAPITAL-INVESTMENT-IN-AGRICULTURE-FRACTICN (CIAF) IS A SYSTEM LEVEL
* ANC IT IS GENERATED AS A GRACUAL ACJUSTMENT
* CF THE ACTUAL FRACTICN CF CAFITAL IN AGRICULTURE AS 1T MOVES 500
* TOWARC THC FRACTION THAT IS CALLED FOR BY CURRENT CONCITIONS. THE 600
* TCTAL EFFECT CF CCMPUTING (CIAF) IS TC GIVE FCCD A PRICRITY COVER
* MATERTIAL GODDS SC THAT THE MCST PRESSING NECESSITY OF LIFE GETS R0OO
* FREFERREDC CLAIM CN THE CAPITAL PLANY OF THE WCRLD. 900
*
X | e sam e m e eme e —————— o e e A . ok o = e " a ———— T "
*
CFIFR = AFCEN{CFIFRT, FRXX) 5800
CIAF = INTGRL{CIAFI,(CFIFR*CIQR-CIAF)/CIAFT) 5400
CICR = AFCGEN{ CIGRT, €s) 5900
ECIR = CIR%(1.0-CIAF)*#NRENM/(1.0-CIAFN) 3400
MSL = ECIR/ECIRN 3300
¥MSLX = LIMITU C.0y 5.0 ¥SL) 1C0
MSEXX = LIMIT( 0.Cy7C.0y vSL) 750
<9 = LIMIT( CoCy 2.0s (LM/QLF) 550
*
K e e e e e e e e e
*
PARAMETER C(I2FN = C.20CCOE+0C, CIAFT = 15.CO0CCE+4CCrava €200
ECIRN = 1.COCOE+QC
*
FUNCTICN CFIFRT= ( CeC 3y 140 )y { Co5 9 0uh )y { 1.0 4y 043 Jyaane
{ 165 Cel534 2.0 » 0.1
FUNCTICN CIQRT = ( CaC sy 0.7 )y { Cuo5 4 CoB )y { 1.0 4y 1.0 dyuwe
€ 1.5 5y 1.5 )y { 2.0 9 2.0 )
* 1500
. T T T AN - A
*
* CFIFR = CAPITAL FRACTION INCICATEC BY FCCD RATIC {NDIMENSICNLESS) 2100
* CFIFRT= CAPITAL-FRACTIUN-INDICATEC-BY-FCCD-RATIC TABLE 2200
* CIAF = CAPITAL-INVESTMENT-IN-AGRICULTURE FRACTICN (DIMENSIGNLESS) 2400
* CIAFN = CAPITAL-INVUESTMENT-IN-AGRICULTURE FRACTICN NORMAL 2700
* (CIMENSICNLESS) 28C0
* CIAFT = CAPITAL-INVESTMENY-IN-AGRICULTURE-FRACTICN ACJUSTMENT TIME 2900
* {YEARS) 3000
* CIQR = CAPITAL-INVESTMENT-FRCM-QUALITY RATIC (CIMENSICNLESS) 4200
* CIQKT = CAPITAL-INVESTMENT-FRCM-CUALITY-RATIC TABLE 4300
* ECIR = EFFECTIVE-CAPITAL-INVESTMENT RATIC (CAPITAL UNITS/PERSON) 5900
* ECIRN = EFFECTIVE-CAPITAL-INVESTMENT RATIC NORMAL 65000
* MSL = MATERIAL STANDARD OF LIVING (CIMEASICALESS) 1300
* {CAPITAL UNITS/PERSCN) 6050
* MSLX = LIMITED VALUE CF ®w¥SL"™ (CIMENSICNLESS)
* = 0.0, IF{VSL.LT.C.O}
* = 5.0y IF{MSL.GCT.5.0)
* = MSLy IF(MSL.CE«3.3.ANC.¥SL.LE.5.C)
* MSLXX = LIMITEC VALUE CF uw¥SL*™ (DIMENSICNLESS)
* = 0.0y IF(MSLLLTLC.O0)
* = 7C.0y IFIMSL.GT.T7C.O)
* = MSL, IF{MSL.CEsC.O0.ANC.MSL.LEL5.0}
* Q9 = LIMITEC VALUE CF "“(QLM/GQLF™ (DIMENTICNLESS)
* = 0.0y IF{CLM/CLF.LT.C.C)
* = 2.0y 1IF{CLM/CLF.GTL2.C)
* = GLM/CLF, IF(CLM/CLF,.CE.C.C ANC CQULM/CLF.LE.2.0)
*
B e o e e e i . . e o o S o R o o o s e - -
* 6., PCLLUTICN (POL}
Tt i v e i 7 o o o o e e e e o e
*
* (SECTICN 2.29y 3.23Cy 3.31y 3.22y 2.22, 3.34 CF REFERENCE)
*
* PCLLUTICN (PCL) IS CNE CF THE FIVE SYSTEM LEVELS. 1T IS A POOL
* WHICH PCLLUTION GENERATICN INCREASES AND WHICH PCOLLUTION 900
* ABSORPTICN EMPTIES. POLLUTICN (PCL) REFPRESENTS THE ACTIVE POLLUTICN
* IN THE ENVIRCNMENT AS IT £XISTS AFTER GENERATICON AND BEFQRE 100
* CISSIPATICN IANTC SCME KARMLESS ANC INACTIVE FCRM, 200
*
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*
POL ° = INTGRLUFCLI,FCLG-FCLA) 3900
POLA = POL/PCLAT 4100
POLAT = AFGEN(PCLATT, POLRX) 4200
POLCM = AFGEN(PCLCMT, CIRX) 4300
PCLG = P*PCLNTE*POLCM
PCLNT6= FCNSWI(SWT6-ToPCLNL, POLNL,POLN)
POLR = PCL/PCLS 3800
PGLRX = LIMIT{ C.0,60.0, PCLR) 300
*
B ||| memmcceemmae e o e - - ——— O —— - —
*
PARAMETER POLN =  1.CCCCE+0G, PCLN1 =  1.CCCCE+CCs.-. 4400
POLS =  3.6000E+09, SKT6 = 157.0000E+0L 4500
*
FUNCTION POLATT= [ 0.0 5 0.6 3y | 1040 2.5 3s 1 20.0 3 5.0 )yaeas
{ 3Ce0 3 8.0 g { 40.0 » 1145 dg { 5040 5 15.5 Jgose
{ 6C.C 5 20.0 )
FUNCTION POLCMT= ( €oC s 040505 { 1.0 4 1. dg f 2.0 5 3.0 }sese
€ 3.0 5 5.4 3y 4 4.0 5 Teb )y 1 5.0 5 8.0 )
*
* - — - -
*
* PCL = PGLLUTIGN (POLLUTICN LNITS) 8900
* POLA = POLLUTICN ABSGRPTICN {PCLLUTICN UNITS/YEAR) 9000
* POLAT = POLLUTICN-ABSCRFTICN TIME (YEARS) 9100
* POLATT= PCLLUTICN-ABSORPTICN-TIME TABLE 9200
+ POLCM = PCLLUTICN-FRCM-CAPITAL MULTIPLIER (DIMENSIONLESS) 9300
* POLCMT= PGLLUTICN-FRCM-CAPITAL-MULTIPLIER TABLE 9400
* POLG = PCLLUTION GENERATICN (PCLLUTION UNITS/YEAR) 9500
* PGLN = PCLLUTICN NCRMAL (PCLLUTICN UNITS/PERSON/YEAR) 5700
* PCLN1 = PCLLUTICN NOKRMAL NO. 1 {PGLLUTIGN UNITS/PERSCN/YEAR) 9800
* PCLNT6= PCLNl, IF{SWT6.LT.T)
* = PCLAl, TF(SWTE.EG.T)
* = PCLN » IF(SWTE.GT.T)
* POLR = POLLUTICN RATIC (CIMENSIGALESS) 956¢
* PCLRX = LIMITED VALUE OF “PCLR" [DIMENTIGNLESS)
* = 0.0y IF(PCLR.LT.0.0)
* = 60.00 IF{PCLR.GT.60.0)
* = POLRy IF(POLR.GE.0.0 &ND PCLR.LE.60.0)
* PGLS = PCLLUTICN STANCARC {PCLLUTICN UNITS) 10020
* SWT6 = SWITCH TIME NC. 6 FGR PCLN (YEARS) 11600
*
*

Pl e o g s e o ey oy g e S _—
* 7, FCOC RATIC (FR)
* e e . o = =
*
* {SECTICN 2,19, 2.20, 2.21, 2.z€ CF REFERENCE)
£
* THE FCOC RATIO GIVES THE FCOD PER CAPITA IN TERMS GF THE AVERAGE
* FOR THE WCRLD IN 1970. IT IS A DIMENTIONLESS RATIC OBTAINED BY DIVIDING
* THE FCCO POTENTIAL FRCM CAPITAL INVESTMENT (FPCI) BY THE 1S7C FCCC
* NORMAL (FN) AND THEN MULTIPLYING BY THE INFLUENCFS OF CROWDING AND
* POLLUTICN ANC BY A FGCO COEFFICIENT (FC).
*
B e o et e e i o e 1 . e e
*
FR = FPCISFCM¥FPM¥FCTT/FN
FCT7 = FCNSWISWT7-T4FC1,FC1,FC)
FCM = AFGEN{ FCMT, CRX) 2900
FPCI = AFGEN{ FPCIT, CIRAX) 2800
FPM = AFGEN{ FPMT, PCLRX) 3000
FRX = LIMIT({ 0.05 4.0, .FR) 000
. FRXX = LIMIT{ 0.0, 2.0y FR) 400
*
® ———
*
PARAMETER FCl = 1.C0CCE+00, FN = 1.CCCCE+CCyrens
FC = 1.0000E+0C, SWT7 = 197.0000E+01
*

bit
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6150
6350
£450
€250

6550
6650
€750
6850
6950
7000
7100

FUNCTION FCMT = { 0.0 » 244 )y { 1.0 3 1.0 )y { 2.0 4 0.6 dpeoee
€ 3.0, 0u4 )y { 4.0 4 043 )y { 5.0 4 0.2 )
FUNCTIGN FPCIT = { 0.0 » 0.5 )y & 1.0 9 1e0 3y [ 2.0 5 leé Dyeee
( 3.0y 17 )y & 4.0 5 1.9 )y & 5.0 y 2.05)s0ee
l 6.0, 2.2)
FUNCTICN FPMT = { 0.0 5 1.02), ( 1C.0 5 0.9 ¥y { 2040 5 0.65)yess
{ 30,0 5 0.35), ( 4040 y» 0.2 3s { 50.0 5 Oal leees
1 6C.C 5 0.05)
*
S e
*
* FC = FCOC CCEFFICIENT (CIMENSICNLESS)
* FCM = FCOD-FRCM~CROWCING MULTIPLIER {DIMENSIONLESS)
* FCMT = FCOD-FRCM-CRCWCING-MULTIPLIER TABLE
* FCl = FOOD COEFFICIENT NO. 1 {ECIMENSIONLESS)
* FCTT = FCl, IF{SWT7.LT.T)
* = FCl, IF(SWT7.EQ.T)
* = FC 4 TFISWT7.GT.T)
* FN = FGOD NORMAL (FCOD UNITS/PERSCN/YEAR)
* FPC1 = FOOD POTENTIAL FRCM CAPITAL INVESTMENT
* (FCCO UNITS/PERSCN/YEAR)
* FPCIT = FCOD-POTENTIAL-FRCM~CAPITAL—~INVESTMENT TABLE
* FPM = FOOD-FRCM-POLLUTION MULTIPLIER IDIMENSIONLESS)
* FPMT = FLOC-FRCM-POLLUTICN-MULTIPLIER TABLE
* FR = FCOD RATIO {DIMENSICNLESS)
* FRX = LIMITED VALUE CF "FR"™ (CIMENSIONLESS)
* = 0.0y IF(FR,LT.0.0)
* = 4.0, IF(FR.GT.4.C)
* = FR 3 IF(FR.GE+0.0.ANC.FR,LE.4.0)
* FRXX = LIMITED VALUE CF “FR“ (DIMENSICNLESS)
* = 0.0, IF(FR.LT.C.0)
* = 2.0, IF{FR.GT.2.0)
* = FRy IF(FR.GE.020+ANC.FR.LE.2.C)
* SWT7 = SWITCH TINME NC. T FCR FC (YEARS)
*
B e et e e e et e e e e e e e s
* 8. QUALITY OF LIFE {GL)
e e o i P e o s
*
* (SECTION 2437, 3.38, 3.39, 3.40, 3.41 OF REFERENCE)
*
* QUALITY OF LIFE (CL) IS USEC FERE AS A MEASURE OF PERFCMANCE OF THE
* WORLD SYSTEM. IT IS COMPUTED AS A GUALITY-OF-LIFE STANDARD (QLS$)
* MULTIPLIEC BY FOUR MULTIPLIERS CERIVEC FRCM MATERIAL STANCARC OF
* LIVING, CROWCING, FGODs AND PCLLUTION.
*
¥ || emeccceccweaco——
*
GL = CLS®CLM*CLCHCLF#CLP
QLC = AFGEN( GLCT,  CRX)
GLF = AFGEN{ CLFT, FRX)
QLM = AFGEN( GLMT, MSLX}
QLP = AFGEN{ GLPT, PCLRX)
*
* P s sy -
*
PARAMETER GLS =  1.00DCOE+00
*
FUNCTICN GQLCT = ( ©e0 sy 24C )y & 0.5 5 142 3y { 1.C 4 1.0 )yeae
{ 1.5 0.75), { 2.0 5, 0.55)y § 2.5 3 0.45)5.0s
{ 3.C s Ce38B)y f 3.5 3 Ga3 )y | 4.0 5y Ca25),u.s
{ 4.5 5 0.22)s ( 5.0 s 0.2 )
FUNCTION QUFT = [ C.0 4 0.0 )y { 1.0 » 1.0 Yy 2.0 3 148 Jyens
{ 3.0 4 2.6 )y U 4.0 4 2.7)
FUNCTION QLMT =t GCuC y Cs2 )y 1.0 5 1.0 )y U 2.0 3 1.7 dyeas
{ 3.0, 2.3 )y 4.0 5 2.7 3y, { 5.0 4 2.9}
FUNCTION QLPT = ( 0.0 4y 1404)y f 1C.0 5 C€a85)y 1 20.0C 3y 0ub )yeue
{ 300 s 0.3 )y { 40.0 5 0o15); { 50.0 5 0.05)eess
{ 60.0 , 0.02)

58€0

3aco
400

460C
4800
4900
4700
4950

5600
1250
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*
* CL = QUALITY CF LIFE (SATISFACTION UNITS) 10100
* QLC = QUALITY OF LIFE FRCM CROWCING (DIMENSIONLESS) 10200
* CLCT = QUALITY-OF-LIFE~FRCM-CRCWCING TABLE 10309
* CLF = QUALITY OF LIFE FRCM FOOD {DIMENSIONLESS) 10400
* QLFT = GUALITY-CF-LIFE-FRCM-FOCLC TAEBLE 10500
* QLM = QUALITY GF LIFE FRCM MATERIAL (CIMENSICALESS) 10600
& GLMT = QUALITY-CF-LIFE-FRCM-MATERIAL TABLE 10700
* GLP = QUALITY CF LIFE FRCM FGLLUTICN (CIMENSICALESS) 10€00
® GLPT = GQUALITY-CF-LIFE-FRCM-PCLLUTICN TABLE 10900
* GLS = QUALITY-CF-LIFE STANCARL {(SATISFACTIGN UNITS) 11cc0
*
* 9550
* 9, DEFINITIONS CF TERMS (ALFRABETICAL CRCER)
* 17800
**r% A
*%% B
* 8R = BIRTH RATE {(PECFLE/YEAR) 1000
* BRCHM = BIRTH-KATE-FRCM-CRCWCING MULTIPLIER (DIMENSICALESS) 1100
* BRCMT = BIRTH-RATE-FROM-CROWCING-NMULTIPLIER TABLE 1200
* BRFM = BIRTH-RATE-FKCM-FOCC MULTIPLIEK (DIMENSICNLESS) 130¢
* BRFMT = BIRTH-RATE-FRCM-FGCL-MULTIPLIER TABLE 1400
* BRMM = BIRTH-RATE-FRCM=MATERIAL FULTIPLIER (CINMENSICALESS) 15C0
* BRMMT = BIRTR-RATF-FRUM-MATERIAL-MULTIPLIER TABLE 1600
* ERN = BIRTE RATE NORMAL (FRACTICN/YEAR) 17¢¢
* BRN1 = BIRTH RATE NORMAL NO. 1 (FRACTICN/YEAR) 1800
* BRNTLl = BRN1y IF{SWT1.LT.T)
¥ = BRN1l, TF({SWT1.EC.T)
* = BRN , IF(SWT1.GT,T)
* BRPM = BIRTH-RATE-FRCM=-PULLUTICN MULTIPLIER (DIMENSICNLESS) 1900
* BRPMT = BIRTH-RATE-FRCM-POLLUTICN-MULTIPLIER TABLE 2020
¥k C
* CFIFR = CAPITAL FRACTICN INCICATEC BY FCCC RATIC {DIMENSICNLESS) 2100
* CFIFRT= CAPITAL-FRACTICN-INCICATEC-BY-FCCC-RATIC TABLE 2200
* ci = CAPITAL INVESTMENT (CAPITAL UNITS) 2300
* CIAF = CAPITAL-INVESTMENT-IN-AGRICULTURE FRACTION (CIMENSICNLESS) 2400
* CIAFI = CAPITAL-INVESTMENT-IA-AGRICULTURE FRACTIGCN, INITIAL 2500
* (CIMENSTICALESS) 26C0
* CIAFN = CAPITAL-INVESTMENT-TN-AGRICULTURE FRACTICN NCRMAL 2700
* [CIMENSICNLESS) 2800
* CIAFT = CAPITAL-INVESTMENT-IN-AGRICULTURE-FRACTICN ACJUSTMENT TIME 2900
* (YEARS) 3000
* CID = CAPITAL-INVESTMENT CISCARC (CAPITAL UNITS/YEAR) 3100
* CIDN = CAPITAL—INVESTMENT CISCAFD NCRMAL {FRACTICN/YEAR) 3200
* CIDN1 = CAPITAL-INVESTMENT DISCARD NORMAL NC. 1 (FRACTIUN/YEAR) 3300
* CICNTS= CICNLy IF(SWTS.LT.T)
* = CIDN1l, IF(SwWT5.EQ.T)
* = CICN » IFISWT5.GT.T)
* CIG = CAPITAL-INVESTMENT CENERATICN (CAPITAL UNITS/YEAR) 3400
* CIGN = CAPITAL-INVESTMENT GENERATICN RCRMAL 3500
* {CAPITAL UNITS/PERSCON/YEAR) 3600
* CIGNl = CAPITAL-INVESTMENT CENERATICN NCRMAL NGo 1 3700
* [CAPITAL UNITS/PERSCGN/YEAR) 3800
* CIGNT4= CIGN1, IF(SWT4.LT.T)
* = CIGN1, IF(SWT4.EC.T)
* = CIGN 4 IF{SWT4.GT.T}
* CII = CAPITAL INVESTMENT, INITIAL {CAPITAL UNITS) 3900
* CIM = CAPITAL-INVESTMENT MULTIPLIER (DIMENSICONLESS) 4000
* CIMT = CAPITAL-INVESTMENT-MULTIPLIER TABLE 4100
~ CICGR = CAPITAL-INVESTMENT-FRCGM-CUALITY RATIC (CIMENSIONLESS) 4200
* CIQRT = CAPITAL-INVESTMENT-FRCM=~CUALITY-RATIC TABLE 4300
* CIR = CAPITAL-INVESTMENT RATIO {(CAPITAL UNITS/PERSON) 4400
* CIRX = LIMITED VALUE OF “CIR™ (CAPITAL UNITS/PERSON)
* = .0y IF(CIR.LT.0.0)
* = 5.0y IF(CIR.GE.5.0])
* = CIR, IF{CIR.GE.C.0.ANDeCIR.LEL5.0)
* CIRA = CAPITAL-INVESTMENT RATIO IN AGRICULTURE 45C0
* (CAPITAL UNITS/PERSON) 4600
* CIRAX = LIMITED VALUE OF "CIRA®™ {CAPITAL UNETOQOPE-OCNN
* = 0.0y IF(CIRA.LT.0.0)
# = 6.04 IFICIRALCT.6.C)
% = CIRAy IF(CIRA.GE.O.O0.AND.CIRA.LE.6.0)
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CROWCING RATIO (CIMENSICNLLSS)
LIMITED VALUE OF “CR" (CIMEANTICALESS)Y
0.0y IF{CR.LT.C.C)

540y IF(CR.GT.5,C)

CRy IFLCR.GECCa0.ANDLCRLLE,5,.0)

DEFATH RATE (PECPLE/YEAR)

DEATH-RATE-FRCM-CRCWCING MULTIPLIER (DIMENSICALESS)
CEATh-RATE-FRCM=-CRCWCING=MULTIPLIER TABLE
DEATH-RATE-FRCM~FCCE MULTIPLTER (DIMENSICNLESS)
CEATH-RATE-FRCM-FCCU~MULTIPLIER TABLE
CEATH-RATE-FRCM-MATERIAL MULTIPLIER {CIMENSIONLESS)
DEATH-RATE-FRCM-MATERIAL-MULTIPLIER TABLE

DEAYH RATE NCRMAL (FRACTICN/YEAR)

CEATH RATE NCRMAL NCo 1 {FRACTICN/YEAR)

DRNL, TF(SWT3.LT.T)

CENLy, IF{SWT3.EC.T)

CRN 4 TF(SWT3.GT.T)

CEATH-FRATE-FRCM-PCLLLTICN MULTIPLIER {DIMENSICNLESS)
CEATE-FATE-FRCM-POLLUTION-MULTIPLIER TARLE

EFFECTIVe—CAPITAL-TAVESTMENT RATIC (CAPITAL UNITS/PERSCN)

EFFECTIVE-CAPITAL-INVESTMENT RATIC NCRMAL
(CAPITAL UNITS/PERSCN)

FCOD CUEFFICIENT (CINMENSICNLESS)
FCOL CCEFFICIENT 0. 1 (DIMEASICMLESS)
FCCC-FRCM-CRCWEING MULLTIPLIER (CIMENSIGANLESS)
FCCO-FROM-CRCWCING-MULTIFLIER TAELF
FCCD NCEMAL (FCOCPR CNITS/PERSCN/YEAR)
FCCC FOTENTIAL FRCM CAPITAL INVESTMENT
(FCCU UNITS/PERSCN/YEAR)
FCOD-FUTENTIAL-FROVM-CAPITAL-IAVESTMENT TABLE
FCCO-FRCM-PCLLUTICN MULLTIPLIER (CIMENSICNLESS)
FOGO-FRCH-POLLLLTICKN-MLLTIFLIER YAFLE
FCOU RATIU (CIMENSICALESS)
LIMITED VALUE GF "FRY {(CIMENSICNLESS)
0.Cy IFIFR.LT.0.0}
4e0p IF(FR.CT.4.C)
FR y IF{FR.CE.O.CJAML.FReLEL4.0)
LIMITEC VALUE CF "FE" (CIMENSICALESS)
0.0, IF(FR,LT,0.0}
2.0y IF{FR.GT.2.0)
FRy JF(FF.GreCeOLANL . FRJLEL2.0)

LAND ARiEA (SQUARE KILCMETERS)

MATERIZL STANDARD CF LIVING (CIMENSICALESS)
LIMITEC VALUE OF "MSL"™ (CIMENSICNLESS)

0.0y IF(MSL.LT.C.O)

5.0y IF(MSL.GT.2.00

MSLy IF(MSL.GE.3.3.,ANC.MSL.LE.5.0)

LIMITED VALUE CF "npSLY™ (DIMENSICNLESS)

0.0y IFIMSLLLT.C.C)

7Ce0y IF(MSE GTL70.0)

MSLy IF(MSLeCE«Ds0«ANC MSLLLEL5.0)

NATURAL RESCURCES (NZTURAL RESOURCE UNITS)
NATURAL-RESOURCE=EXTRACTICN FMULLTIPLIER {(DIMENSICNLESS)

NATURAL—RESOURCE=EXTRACTICN-MULTIPLIER TABLE
NATURAL-RESQURGE FRALCTICN REMAINING {DIMENSIONLESS)
LIMITEC VALUE CF “NRFR" (CIMENTICNLESS)

0.0, IF(NRFR.LT.0.,0)

1.0, IF(MRFR.GT.1.C)

NRFRy IFINRFR.GE.O.C.AND.NRFR.LF,1.0)

NATURAL RESCUFCE, INITIAL {NATURAL RESCURCE UNITS)

47C0

4800
4900
5000
5100
5200
5300
540C
5500
560C

5700
5800

5900
60C0
€050

6150
€250
6350
€450
6550
€65C
6750
6850
6950
7000
7100

7200

7300

74C0
7500

760C
7700

7800
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* NRMM = NATURAL-RESOURCE-FRCM~-MATERIAL MULTTPLIER {DIMENSICNLESS) 7900
* NRMMT = NATURAL-RESCURCE-FRCM-MATERIAL-MULTIPLIER TABLE 8C00Q
* NRUN = NATURAL-RESCURCE USACGE NORMAL 8100
* (NATURAL RESCURCE UNITS/PERSCN/YEAR) 8200
* NRUNI = NATURAL-RESCURCE USAGE NORMAL NO. 1 83C0o
* {NATURAL RESOUKCE UNITS/PERSCN/YEAR) 8400
* NRUNT2= NRUN1B IF(SWT2.LT.T)

* = NRUNl, IF{SWYZ2.EQ.T}

* = NRUN » IF(SWTI2.GT.T)

* NRUR = NATURAL-RESCURCE-USAGE RATE {(NATURAL RESCURCE UNITS/YEAR) 8500
*%% O

4% P

* P = POPULATICN (FEOPLE) 8600
* PON = PCPULATICN DENSITY NCRMAL (PECPLE/SCUARE KILOMETER) 3700
* Pl = PCPULATICN, INITIAL (PEOPLE) 88C0
* POL = PCLLUTICN (PCLLUTICN UNITS) 8900
* POLA = POLLUTICN ABSCRPTICN (POLLUTICN UNITS/YEAR) 3000
* PCLAT = POLLUTICN-ABSORPTICN TIME (YEARS) Q100
* PCLATT= POLLUTICN-ABSCRPTICN-TIME TABLE 9200
* POLCM = PCLLUTICN~FRCM-CAPITAL MULTIPLIER {CIMENSICNLESS) Q2300
* POLCMT= POLLUTICN-FRCM~-CAPITAL-MULTIPLIER TABLE 9400
* PCLG = PCLLUTICN GEMERATICN {FCLLUTICN UNITS/YEAR) 9500
* POLI = PCLLUTICN, INITIAL (PCLLUTICN UNITS) 9600
* PCLN = PCLLUTICN NCRMAL (PCLLUTICN UNITS/PERSCN/YEAR)} 97Ce .,
* PCLNLl = POLLUTICN NORMAL N0« 1 [PCLLUTION UNITS/PERSON/YEAR) 9800
* PCLNT 6= PCLNly IF(SWTE.LTLT)

* = PCLN1y JF(SWT6.EC.T)

* = PCLN » IF(SRTE.CT.T)

* PCLR = POLLUTICN RATIO (CIMENSICNLESS) 4900
* POLRX = LIMITEC VALUE CF "pCLR" (CIMENTIONLESS)

* = 0.0y IF(PCLR.LT.0.0)

* = 6C.Cy IF(POLR.GTL60.C)

* = POLRy IF{POLR.CE.Q.0 AND FOLR.LE.60.0)

* PCLS = PCLLUTICN STANCARD (PCLLUTICN UNITS) 10000
*sx Q

* <9 = LIMITEC VALUE CF “CULM/CLF" (DIMENTICNLESS)

* = 0.0, IF{CLM/QLF.LT.C.C)

* = 2.0y IFICLM/CLF.GT,2.C)

* = QLM/CLF,y IF(CLM/CLFGE4O0.0 ANE CLM/{LF.LEL2.0)

* CL = QUALITY CF LIFE (SATISFACTION UNITS) 10100
* qLc = QUALITY CF LIFE FRCY¥ CROWCING {CIMENSICANLESS) 10200
* GLCT = QUALITY-QOF-LIFE-FRCM-CROWDING TABLE 10300
* CLF = CQUALITY CGF LIFE FRCM FOGC (CIMENSICALESS) 10400
* QLFT = GQUALITY-OF-LIFE-FRCM-FOCC TABLE 1¢500
* CLM = QUALITY CF LIFE FRCM FPATERIAL (CIMENSICALESS) 106CC
* QLMT = QUALITY-GF-LIFE-FRCM-MATEKTAL TABLE 10700
* CLP = QUALITY CF LIFE FRCM FCLLUTICN ACIMENSTCNLESS? 1€800
* QULPT = QUALITY-CF-LIFE-FRCM-PCLLUTION TABLE 10900
* QLS = QUALITY-CF-LIFE STANCARC (SATISFACTICN UNITS) 11CCC
k% R

TS .

* SWTL = SWITCH TIME MNC. 1 FCR BRN (YEARS) 11100
* SWY2 = SWITCH TIME NO. 2 FGR NRUN (YEARS) 11200
* SWT3 = SWITCF TIME KOs 3 FCR CRN (YEARS) 11300
* SWT4 = SWITCH TIME NC. 4 FCR CIGN (YEARS) 11400
* SWTS = SWITCH TIME NC. 5 FCR CIDN (YEARS) 11500
* SWT& = SWITCH TIME NC. 6 FOR PCLN IYEARS) 11600
* SWT7 = SWITCH TI¥E NC. 7 FCR FC (YEARS) 11700
*x T

* T = CALENCAR TIME (YEARS) 11800
4k Y

LT

5k |

*ne X

K Y

%8 7

* 11650
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* 16200

*
* 10, CONTRCL GF CCMPUTER EXECUTION

* 23450
TIMER T = 19C0.Cy FINTIM = 226C,0s ODELT = 0.4

* 1350
METHOD RECT 23550
* 1050
* e _—

* 6010
* T = TIME TC START SIMULATICN ANC CUTPUT RUN IYEARS)

* FINTIM= FINAL TIME OF SIMULATION RUN (YEARS)

* CELT = TIME INTERVAL OF SIMULATICN &UN {YEARS)

* RECT = RECTANGULAR INTEGRATICN METHCC

* 24000
* 11. CCNTROL GF CCMPUTATICNAL CUTPLT

* e ey —— =

* 23300

TIMER CQUTCEL = 4.0

OUTPUT P,POLR,CI4CL,NR 24650
PAGE SYMBCL={(P42,C4QyN)}

LABEL CSMP-III SIMULATICN CF WORLC LCYNAMICS-2

LABEL P = PCPULATICN, FCLR = PCLLUTICN,

LABEL CI = CAPITAL INVESTMENT, cL = QUALITY OF LIFE,

LABEL NR = NATURAL RESCURCES

RANGE P,POLRyCIsCQL,NR 24850
x®

* R B o e,
*

* CUTDEL= TIME INTERVAL CF CCMFUTER CUTFUT {(YEARS}

* OUTPUT= CCMMAND TC FLCT VARIABLES WHICH FCLLCW

* PAGE = CCMMAND TC SYMEBCLIZE THE CUTPUT VARIABLES

* LABEL = HEADING AT THF T0P CF CCMRUTER CUTPUT

* RANGE = CCMMAND TG LIST MAX, ANC MIN. OF VARIARLES WHICH FOLLChy

* DURING SIMULATICN RUN

*

FXERRDASURR AR R SR DR R RLREE IR AT RER AR u R x ook Sk kh TRk TR ok dorx Rk kolor Kk dok fok ok
*

END

OUTPUT VZIRIAELE SEQUENCE

CR CRX CRCM FCTT PCLR PCLRX FPM FCM CIR CIRA

CIRAX FPCI FR FRXX CRFM CRPM NRFR NRFRX NREM ECIR

MSL MSLX CR¥M DRNT3 CR BRPM BRCM BRMM FRX BRFM

BRAT1 BR 221001 P MSLXX NRMM NRUNT2 NRUR 2210C3 NR

CICNTS CIC Ciw CIGNT4 CIG 221005 C1 QLF QLM Q9

CICR CFIFR 7271007 CIAF PCLAT PCLA CIRX PCLCM  PCLNT6 POLG
171009 PCL cLp QLc cL

$$$ TRANSLATICN TABLE CCNTENTS $$$ CURRENT MAXIMUM
MACRC ANC STATEMENT CUTPUTS 71 &CC
STATEMENT INPUT WCRK AREA 189 1900
INTEGRATORS +MEMCRY BLCCK CUTPUTS £+ 0 30¢C
PARAMETERS+FUNCTICN CGENERATCRS 38 + 22 4CC
STORAGE VARITABLES+INTEGRATOR ARRAYS o+ 0/2 50
HISTCRY ANC MEMORY BLOCK NAMES 21 5C
MACRO DEFINITICNS AND NESTEL MACRCS & 50
MACRC STATEMENT STCRACGE 13 12%
LITERAL CCNSTANT STCRAGE C 100
SORT SECTIONS 3k 20
MAXIMUM STATEMENTS IN SECTICN 6% 600

3$SEND CF TRENSLATCR QUTPUTSSS 769
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$$SCONTINUOUS SYSTEM MCLELING PRUGRAM

10350

R R AR RIS R SRR R R At R R R R R R R T SR R R R R T
LR 2R RS SRS R 22 R 2R A R A R R AR R R R 2 2SR R AR R R SRR AL RS 2R SRt LS T

*

APPENCIEX

* % *

* A-1 THE FCLLCWING IS THE FLCTTING SEGMENY CF AFGEN TABLES (1)

*

(1)

AFGEN TABLES

LABEL CSMP-TI1 SIMULATICN CF WCKRLC CYNAMECS-2

*

22400

3200

= FINXX

TIME XXy FINTIM

RENAME
*x

LR 2 R A R RS R AR R R AR R AR R R R R R R SRR AR R 2 S R R R R R 2 R 2 0

*

%% FUNCTICN CENERATICN CATA

*

23C00
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Ce55)10ae
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FUNCTIGN
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(

DRFMT

FUNCTION

FUNCTICN

—
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FUNCTION NREMT =

FUNCTICN PCLCMT=
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Ce25)9asa
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CRCM = AFGEN{ ORCMT, XX) 1700
DRFM = AFGENL CRFMT, XX} 1800
DRMM = AFGEN{ ORMMT, xX) 1900
FCM = AFGEN( FCMT, XX) 2100
FPCI = AFGENl FPCIT, XX} 2200
NREM = AFGEN{ NREMT, XX) 2400
PCLCM = AFGEN(PCLCMT, XxX) 2700
QLC = AFGENL CLCT, XX} 2800
QLF = AFGEN{ CLFT, XX) 2900
CLM = AFGEN{ CLMT, XX} 3000

* 2550

FREE R R RS S R S bR Y s P P P S s LTt ity

*

TIMER FINXX = 6.C 4 QUTCEL = C.25, RELT = 0.2% 3300

* 2350

QUTPUY BRCM, BRFM, BRMM 3800

PAGE SYMBCL = {(yFyM) 3900

LABEL BIRTH-RATE-FRCM=-CROWDING~MULTIPLIER TAELE (BRCMT)

LABEL BIRTH-RATE~FROM-FOCC-MULTIPLIER TABLE {BRFMT)

LABEL BIRTH-RATE-FRCM=-FOCC~MULTIPLIER TABLE 1BRMMT)

* 2150

gUTPUT CFIFR, CIM, CICR 40QC0

PAGE SYMBCL = (F,My Q) 4100

LABEL CAPITAL-FRACTICN-INCICATEC-BY-FCCC~-RATIC TABLE{CFIFRT)

LABEL CAPITAL-INVESTMENT~MULTIPLIER TABLE {CIMT)

LABEL CAPITAL-INVESTMENT=FRCM=-QUALITY RATIC TABLE {CICRT)

*

ouTPUT CRCM, CRFV, CR¥M 4500

PAGE SYMBOL = {C,F,4M) %4500

LABEL CEATH-RATE-FRCNM-CRCWCING=-VMULYIPLIZR TABLE (DRCMT)

LABEL OEATH-RATE-FRCM-FOOC-MULTIPLIER TABLE (ORFMT)

LABEL CEATH-RATE-FRCM-MATERIAL-MULTIPLIER TABLE (DRMMT)

*

ouTPUT FCM, FpCl 5CCC

PAGE SYMBCL = {C,P) 5100

LABEL FOCD-FRCM-CRCWLING-MULTIPLIER TABLE (FCMT)

LABEL FCUD-POTENTIAL-FROM—CAPITAL-INVESTMENT TABLE {(FPCIT)

*

OUTPUT QLC, GLF, CL™ 5400

PAGE SYMBOL = {(CyFeb) 5500

LABEL (QUALITY-CF-LIFC-FROM=-CKCWCING TABLE (QLCT)

LABEL CQUALITY-CF-L1FE-FRCM-FOGL TABLE (QLFT)

LABEL QUALITY-CF-LIFE~FRCM-MATERTAL TAELE {CLMT)

* 124900

OUTPUT  PCLCM, NREM 5900

PAGE SYMBOL = (P,yN) €000

LABEL PCOLLUTICN-FROCM-CAPITAL-MULTIFLIER TABLE IPCLCMT)

LABEL NATUKALCRESOURCE-EXTRACTIUON-MULTIPLIER [(NREMT)

*

SRR RBFRERE PR IR KA FF LR X AhF LA R ek pr ok ke n Fh Rk Rk kol dokgokoktk ok ok ok ok e dok dedok ok

*
END

CUTPUT
ERCM
FPCI

$$8 TR

MACK
STAT
INTE
PARA
STOR
H1ST
MACR
MACK
LITE
SORT
MAXI

$SSEND

VARTABLE SEQUENCE

BRFM BRMM CEIFR CIM CICR CRCM DRFM CRMM FCM
NREM PCLCM  QLC CLF CLM
ANSLATICN T2ABLE CCNTENTS ¢4 CURRENT MAXIMUM
C AND STATEMCNT CUTPUTS 22 £€0C
EMENT INPUT WCRK AREA 63 100
GRATORS+MEMORY BLCCK CUTPUTS ¢+ © 300
METERS+FUNCTICN CENERATCRS 2+ 16 400
AGE VARTABLES+INTEGRATCK ARRAYS 0+ 0/2 5¢C
GRY AND MEMORY BLCCK NAMES 21 50
G GEFINITIGNS ANC NESVEC MACRCS 6 50
0 STATEMENT STCORAGE 13 125
RAL CCNSTANT STGRAGE G 100
SECTICNS 1 20
MUM STATEMENTS IN SECTICN 1¢ £CC

OF TRZNSLATGR CUTPUTS$¢

1700

m
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$$SCCNTINUOUS SYSTEM MODEL ING PROGRAM IT1 V1r0 TRANSLATCR CUTPUTSSS

*
L T Ty s R e ST T ron
FRRRREIOGERD RN SRR S AR AR AR RSN AR AR AR R LR B R AR KRR AR AR SRR TR kS Sy
*

¥ A-2 THE FCLLGWING IS THE PLCTVING SEGMLCNT CF AFGEN TABLES 12}

IABEL CSMP-I11 SINMULATICN CF WORLD CYNAMICS-2 AFGEN TABLES (2}

;ENAME TIVE = XXy FINTIM = FINXX 2200
:‘#tt‘ttt#it#’t######i*4t##*#*####***#**####**#t#**t#*#*&#**tttt‘***#*t#*#*#**t
:ttt* FUNCTICN CENERATICN CATA 4200

%
FUNCTICN BKPMT =

{ 0.0 5, 1.02)y £ 1€.C 3y €9 )y { 200 5 Co¥ dyeus
€ 30.0 , 0.4 3y { 40.0 y 0.25), { 50.0 5 0215)3...
{ 6C.C 5 C.l)
FUNCTION DRPMT = ( 0.0 4 C.92)y [ 10.0 5 1.3 )y € 20.0 5 2.0 )y...
( 3C.0 4 3.2 )y { 40.0 4e8 )y | 5040 3 648 Jyaee
' { 60.0 , 9.2}
FUNCTICN FPMT = [ 0.0 5 1.02)s { 10.0 5 0.9 { 20.0 Ceb5)sans
{ 30.0 y ©0.35)y [ 40.0 5 042 )y § 50,0 7 OGal dpesa
{ 6C.C s 0.C5)
FUNCTION NRMMT = { 0.0 y 0.0 )y { 1.0 3y 1.0 )g § 2.0 4 1.8 lyese
{ 3.0 s 2.4 )5 0 4.0 3 2.9 ds t 5.0 ¢ 3.3 Jeess
{ €640 ¢ 3.6 )y { 7.Gy 3.8 )y { 8.0 5 3.9 )yaus
{ 9.C s 3.95)y { 10.0 4 4.0 1y { 11.0 5 4.0 )
FUNCTION PCLATT= { 0.0 y 046 )y £ 1C.0 3y 2.5 )y { 20.0 5 5.0 dgeas
( 30,0 3 8.0 )}y [ 40.0 5 11.5 )y { 5040 y 15.5 Jyeee
{ 6G.0 4 20.0 )
FUNCTIGN QLPT = { 0.0 5 1.04)y { 100 3 0.85), { 20.0 3 0e6 dyeos
{ 30.0 5 0.3 )y ( 40.0 54 0415}, ( 50.0 0.05)yeas
{ 6C.C 4 €.02)
*
ERE IR R SRR R R R R e R R R R R R L R R SRS E R RS 2R 2R R 2 SRS 2 Y
* 4500
BEPM = AFGEN( BRPMT, XX ) 1300
DRPM = AFGEN( CRPMT, XX) 2000
FFM = AFGEN( FPMT, XX 2300
NRMM = AFGEN{ NRMMT, XX} 2500
POLAT = AFGEN(PCLATT. XX} 2600
GLP = AFGEN{ CLPT, XX} 3100
*
ER R R R i A R R L R s R R R R R R A R R LR R R AR RSS2 ST 2 2L
*
TIMER  FINXX = &0.C 5 OQUTCEL =  1.C , CELT = 1.0 3400
*
OUTPUT  EBRPM,  DRPM 6300
PAGE  SYMBOL = (8,C) 6400

LABEL BIRTH-RATE-FRCM-POLLUTICN MULTIFLIER TABLE (BRPMT)
LABEL DEATH-RATE-FROM-POLLUTICN MULTIPLIER TABLE {CRPMT)

*
QUTPUT FPM, NRMM 6700
PAGE SYMBOL = [F,sN) 6800

LABEL FOCD-FRCM-POLLUTION-MULTIPLIER TABLE (FPMT)
LABEL NATURAL-RESOURCE-FRCM-MATERIAL-MULTIPLIER TAELE (NRMMT)
*

OUTPUT POLAT, cLep 7100

PAGE SYMBCL = (Pe0Q} 7200
LABEL POLLUTIGON-ABSCRPTICN-TIME TABLE {POLATT)

LABEL GQUALITY-CF-LIFE-FRCM-PCLLUTICN TABLE (CLPT)

*

ARG RERFR AT R RS F AR AP R AR S e R AP F R e R SRR AR A2 A ok Rk ok dok kA ko ko Rk kK Xk
x

END 24900
sigp 24950
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