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A PPQGRAIER' S DEscrIPTIOU OF. 1ITISIh
 

.-TIIE EXECUTIVE PROGRM FOR A SIMLATIOIT MODEL
 

OF TINIGERIAi AGRICULTUPAL" ECOUO1!Y
 

Executive Program IIIST., consists of ,two major .parts., ,The first ; 

part--Which canbe called the initialization phase-sets initial.con

ditions'i for variables'and constant'valuesf,,. or parameters of,the various
 

model sub-programs. This initialization phase of NISI, also sets con

trol- parameters and switches (whichthen -help direct its oTmwactivities 

and.those,"of the model's sub-programs).
 

The initialization section, includes all 'of program NISIM up to the 

beginning of the 'time loop" :(DO 1 ITER = l,TIME) in which T is incre

mented; i.e. the initialization phase includes all activities of NISI
 

during which T , O,or has not yet ben riven any value.
 

The second part of ITISIM7--which can be called, the simulation phase-

directs calls to the model! s.Subroutines, converts some output variables 

of. one 'subroutine. to a: form usable as input to: another subroutine, com

.putes .afe% criterion variables, compares simulation output with actual
 

data series: (If eIred) aind .contro.ls a small part of, the model's output 

printing. (Host,.,of a jobts output is already, directed:: by various .sub

routines-', eg.. VARPLOTI CRTRN, S".YC.) 
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The second section of program-19ISIM begins,with the time loop
 

D.1 ITER= lNTIME and-includes"all the remainder of NISIM, i.e. the
 

simulation'phase includes all activities of NISUI 
during which
 

DT < T <.DT*NTIIE
 

xhere DT is our time increment and NTIME is the upper limit of the
 

time loop index ITER. Hence NTIME is the integral number of times T is
 

incremented during a simulation "run". 
 So DT * NTIME is the "run" length 

or the value of T at the and of a simulation run. 

The fortran listing of executive program NISDI to be found at the
 

end of this description was made during job #CS46989 on December 31, 1969.
 

As model changes and additions affect program NISIM, this description
 

will'be updated.
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Part' 1.,- Initialization 

". Control Parameters and Switches:of NISIM4 

Nlearly. all control parameters and switches are now set by ;a call 

to subroutine PARAMS. Mis call is the first-executable statement 

.of'program ,ISIM. 

A. 	VTiIe tIme increment added to T at the beginning of each 

pass thru the time loop {DO 1 ITER 1,1,UTIME}). Until recently 

DT =..l'br /10 year,.Pres'ehtly DT .25 or 1/4 year, -but can 

,be 'altered at will,',i..e. no: programming changes are made neces

, 	 saiy :by a change in DT. 

B. 	NTIME: The upper limit on'-the index ITER of the time loop 

DIL ITEr= lTiTIME. Since T is initialized at 0 and since the 

statement T =.TL DT (inside the time loop) is executed NTIME 

times, the simulation run length (or the value of T at the end of 

;a 	simulation run) = DT *kNTIIIE. 

The user having chosen: avalue for DT and decided how long a 
simulation run should las t: (iihich rlunlength may of course be any 

integral multiple of DT) will choose U1TIM = desired run length/DT. 

(eg. for DT *.25 and a desired 'run time of 20 years, NTIME = 80) 

C. 	 IR: The Number of Runs of a job, NA. is the upper limit of the 

indexM of the run loop DO 22: = 1,11R. (I[ is then the run number) 



Page 8 

At ,the beginning of each run, i.e. just after the statement
 

DO 	 22 11 = l,i1R, T is set back to 0. The time loop is nested within the 

run loop so for each run T increases from 0 to DT * 1I'T. Two sets of
 

parameters will also bave values assigned near the beginning of each run:
 

1)	variables which are required to have initial values, eg. SFL
 

array for LAMDII, and
 

2) 	parameters whose values are constant during a run but whose values
 

may be changed from one run to the next, eg. for sensitivity tests
 

so that each run has a specific set of initial conditions which
 

affect the results of the passage thru the time loop for that run.
 

(See page A-i) 

D. 	 IDT, IPRINT: IDT = l./DT+ .00001 

IDT;is not set-by the user. 

. IDT is.a control parameter for the regulation of printing,by. 

program NISIM, subroutine CRTPRN, (and eventually by all subprograms 

which compute values of variables which are to be printed.,) 

IDT, NTIME, and the value of ITER at each pass through the time 

loop together determine the value of IPRINT, the print "switch". 



/ 

1nd, 

Page 

We haves7PRIIT setto 1 for each 
vass thru the tieloi hhT _1 

at yearly intervals thereafter 

until ITEr. ITTI E. (See page B-l) 

9 
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7 
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E. I-PRTCY: ,MPUTCY regulates the printing of population output at
 

regular intervals. 

In subroutine POPOUT we have
 

IF (MOeD (ITIJME, I..TCY). EQ.0 

.&D. ITPRTCY. LT. 350) CALL PPPRT 

The first test of the if statement is equivalent to asking: is 

ITUR (ITIME is the local name for ITER in P0P01TY) an integral 

multiple of NPRTCY. 

The test for ITIRTCY <350 aimply provides a way to turn off the 

printing of human population output. If this output is not desired, 

set I'WRTCY to some value > 350. 

Hence population output occurs whenever NPRTCY < 350 and ITER 

K * ITPRTCY where X"is some non-negative integer and ITEP is the 

time loop index. 

The user, having chosen a value for DT and having decided to
 

print population output every Y years, (where Y must be an integral 

multiple of 3!) will choose NPRTCY - Y/DT. eg. if he wishes to print 

every 6 years and DT - .25 then he will set IUPRTCY - 6/.25 - 24. 

Many human population variables are updated only every-3 years-

not everypass'through the time loop. Ience meaningful printing
 

can only be done every Yyears where Y is an integral multiple-of 3. 

So 1RTCY imust always be some integral multiple of '3/DT oi-3' IDT. 
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F. ISSO: will"set ISSQP. - 1 whenever''user h wishes to compare 

simuiation output with ,actuldta series,
 

If anonly if ISSQR. 1and ISSTIE .=' (for,"ISSTII-E, See below)
 

subroutine SU.SQR is called and compares
 

computed PFN with SERIESA (,I,1)
 

computed- 0UTP(l) with SERIESA (MI,2) " NN 1,13
 

computed OUTP(2) with SERIESA (1I,3) 
 J 
Where PFN is the market price for food In the North f/lb 

0UTP(i) is groundnut production k lb/year 

0UTP(2) is cotton production k lb/year 

and SERIESA array contains actual data 1953-1965 

Note: A flow chart- for Subroutine SUMSQR appears on pages D-1 & D-2. 

AFortran.listing appears on pageD-.3. Conventional .documention
 

Pf subroutine SUMSQR.-is. found in.Part2., section IV. • 

G. ISSTINE: The user does not set ISSTIME. It is set"to 0 first during 

every, pass thruthe time loop. Then it will' be set to 1, only .if data 
exists for. that point- in time, T (which corresponds tothepresent 

value of ITER-See page. B-2 for-computation of ISSTIME )and only if 

:ISSQR . 1 for that Job, (Presently ISSTIMM-i at T - ., 2., 3., .... 

26, 13. .See SUMSQR description).
 

Note,: Values:of PFIT, 0UTP(l) and OUTP(2),are stored in dummy arrays
 

for plotting comparisons with actual data only, during-passes thru the
 

time lopp for which ISSTDM = 1. (See Page B-3)
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H. 	 14: "INTERP(k) 

If the usarwishes: to interpolate linearly for PP(1) and PP(2) from
 

actual data for groundnut and cotton prices,
 

he 	wIll set IITERP(1) - 1 

and INTERP(2) - 1
 

In this 
case, a.FqRDYN function sub-program TABEXE is referenced
 
(which also extrapolates linearly when T is outside the time range of
 
the.data). 
 The data is found in arrays VALG and VALC, each dimensioned
 

to 13 for the yearly prices between 1953 and 1965. 
 (See page B-l)
 

For INTERP(K) - 1 the usual computation of PM(1) and PtM(2) in NISIM, 

dependent on world price levels, Is bypassed. K=1,2 (See page B-l)
 

Instead, after entry to subroutine AMP, PM(l) and li (2) are 	computed,
 

dependent-on the PP(1) and PP(2) from the data interpolation, and the
 

.,usual computation of PP(l) and 	PP(2) in terms of:P11(l) and PM(2) is 

also bypassed in subroutine AMP.
 

At present there is
no similar set up for food prices, a.though
 

INTERP(3),and INThRP(4) 
 exist. They are defined and set to 0 so that 

the PM and PP computation decisions in subroutine AMP could be made 
general. So for now INTERP(3) and INTERP(4) must always have values i.* 

I. ISENS: If and only if ISENS = 1 for a job, subroutine SENSINC is 
called near the beginning of each run of that job., (See page A-1)** 

SENSINC permits the user 'to 	determine the sensitivity 'of the -model to " 
-* 	 12/31/69 INTERP(i) and INTERP(2),are both given the value 0 after
YEARw 1966. (YEAR 
 - T 	+ 1953.) Value assignments moved from PARAMSto 	inside the run loop. 

•* 	12/31/69 SENSINC is called from'N1SIM if'and only if ISENS IIPSENS < 0. (See IPSENS below) 
1and 
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preassigned percentage changes in the initial 'or constant values of key
 

model :parameters. (flow chart page El, description page 28)
 

Sensinc replaces the values of each of from one to twenty elements
 

of: 'dummy., array SVAR 
 with values obtained by multiplying each (singly, 

i.e. only one incrementationper run) by an .incrementation ifactor ZIN.
 

No incrementation is performed in run 1; it is a comparison run.
 

Hence if K parameters are to be "tested; 1,_ 
 K 20,then NR must b set
 

toK.+ 1. 

In-general:.Sensinc increments
 

svAR(J) in run number J + 1
 

Sp,:V.ifLC y, t.hu rtits for A OeCLsa tIv ty job,
 

1 set ISENS 'I
 

2. chooseK.parameters 1 < K <'20 for testing 

3. set NR K:K+ 1 

4. choose.a,valuefor ZIN. Eg. if a 25Z increase is desired, set 

ZIN- 1.25. 

5. ,give 'hollerith. values. to .'the' Name array in a data statement (for 

:output) 

Suppbse .thr. parameters are B11, B2, TDNTAD. Then the-e user will -insert 

DATA (NAIIE- - 21131 2HB2, 5HTDNAD) 

6. Ih'hgeneral, the user will insert 2 blocks (a and 8) of simple' 

.,assignmentstatements into-the usual"NISIM program.,:,: These, 
"blocks" simply will store values in and returnvalues.from the 

*"dummy" array SVAR. (Se page A-1) 
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Surpose the inrar.eters are Dl. D2, 

. ee TD!,"1, )ILTT, B27. Then the user would 

!f alse 

SVAR1)-... . 
., 

insert 
V.()=1 

J CVAR(2) D132 

MsV-(3) = TDT!AI=V"~4PJLTT 

L SVAR(5) D127 

and 

CALL 

ENSINC I 

M SV11V(l) 

U32 = SVA(2) 
TDI!AD - SVAR(3)

I LTT SVAP(4) 
B27 = SVA7(5) 

* / .To continue this example; the user 

* 

..SVA".(.) 

would set 

DATA ("AIM 

M2 

-

- 6 and insert 

211131, 211)32, 51!TDNAD, 

411PLTT, 31-1127) 

04
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IPSEIS: 

IPSrS is at l.itch for the population "sensitivity" subroutine 

PopSEDU. PPSE'Nis called by subroutine POPSET. 

call to P0PSEm is executed from' PPSF.T. (Thisvihenever IPSE IP.O a 

rest of the human population
later with thesubroutine will be described 

in turn call subroutine SEISINC.)sector. However P0PSEDI does 

to P0PSENl is executed.heiever IPSE<IS < 0 no call 

(As will be seen in the documentation for POPSE, the user must allow 

IPSEIS to takte on only the values 0, 1, 2, or 3.) 
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I. Datd Statements of IIISIIM 

Ddta stiitovefits are non-executablo Fortran statements which cause
 

constant values to be assigned to simple variables and arrays at the
 

time the program or sub-program is loaded, i.e. before execution begins.
 

Although the values of these variables and arrays may change as 

execution occurs, they can never be set back to their original values 

(during the same job)-by the use of data statements. 

Hence data statements in NISIM are used to assign values to parameters 

which are constants and whose values. (normally) do not change from run 

to run. 

Data statements inside program ITISIM set values for parameters used 

by subroutines SENSINC, SUUSQR, LANDN, M., BEEP, and for commodity 

price equations and for the interpolation of the groundnut and cotton 

producer prices. 

A c6mplete list of parameters set in data statements in Nisim is 

found on page Cl. 

III. Subroutine P0PDAT , . 

..Subroutine POPDAT is called just once during a job; just after the 

call to PARAMS which sets control parameters and switches, and just 

before the beginning of the run loop DO 22 1-1 lNR.-

A complete list of initial and constant values set (mostly in data
 

statements)'by PO7PDAT appears on page C-2.
 

P0PDAT also writes on a disc the initial or corlditant,values .which
 

needto.-be reset each run. This list appears on: page C.3.
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IV' Subroutne Pe 

Subroutine P0PSET ,i calledonce durinlg each-run ofa job. 

Dur ng run 1 POPS1.T merely assigns values to five parameters;
 

ELASFPj, ELASFC, LASF, CALPP; SPOIL.
 

During any run after the first, P0PSET reads the values written 

by subroutine P0PDAT (in effect, restoring their initial values of 
run 1) and assigns again-values to ELASFP,..., SP0IL. (See page C-3.) 

V..Further Initialization in Program NISIM 

A.'Betw.een the call- to P0PSET and the call to P0PSEIH there is a list 

of simple variables' and arrays set to constant values. lease see
 

te'list on page C-4. . .4

'Please note: 
 POP'SM- will be described, together with the rest of
 

the human demographic features of the model, elsewhere.
 

B. Call 1PPOUT: 

'The functions of this demographic'subroutine will be described 

elsewhere. What .isrelevant,here-,is that this first call to P0P0UT 

each run (before therbeginning of the "time" 'loop, see page A-l)

provides initial values for LABA. 
and DEMP K I,4 4 hihch are 

needed to compute certain initial values for-LAAND 
 variables.
 

C. Compute consistent initial values for inputs to.,subroutine LIM1N.
 

(Alist appears C,5)
. t
-. 7 
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te user need be nce'irned vitih points only concerning these cor

l. 	 The expressions for CALAN and CALAX are correct only so long as 

ALABAk - DE k for the production subroutine ANP. This equality 

will be true for the foreseeable future, but new expressions for
 

CALAN and CALAM would need to be written if it were not.
 

2. CL20(J) is the proportion of AL(J) in cash food at T - 0. 

J- 1,2 

3. CL21 is the proportion of AL(3) in cotton 

CL22 is the proportion of AL(3) in cash food 
at T -0.-

The computed initial values for LANDN are printed, and comprise the
 

.first block of output for each run.
 

D. Set the constant and computed initial values for beef parameters. The
 

computed values are printed, forming the second block of output for each run.
 

(See C-6 for a list)
 



Part 2-Simulation xhaseo 

t. Interface Variables of rrogrram ;Is.-

The conversion'of.biitput variables of one subroutine into-a form
 

usAble by another subroutine:
 

1.ATL array: During the lKth call to subroutine .AI (K 1,4) in any 

pass thru the "time" loop, ATh (.) replaces the local variable LIII) of 

AIM. i.e. ATL(K) is the total cultivated acreage value for the Kth 

call to ANT-. 

Output variables of subroutine LVIDN' are stored in the ATL array 

to be used as __put to Subroutine IJP. 

ATL(1) = TGLN; total acreage in groundnuts in the North 

ATL(2) TCLNI; total acreage in cotton in the North 

ATL(3) = ZLCl - TL(4); total food land in the North 

- total cultivated land in the middle belt 

(or total food land in the northern North,* considered to be in
 

grain-food crops)
 

ATL(4) TL(4); total cultivated land in the middle belt (considered
 

to be in.root-f'ood: crops)
 

here TGLW, TCLH, ZLCI, TL(4)are all output variables of LWIDN. 

(See page n-I) 

*By total faod land in the northern' North, .:e mean total land in the Iorth 

where foo isgom in competition with-groundnuts 'and/or'.cotton.' 
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2. P110), PM(4: 

PM(3) and PM(4) are respectively tle market prices for food in 

the northern North (grain-crops) and food in the i-.ddle belt (root

crops). They are innut variables to AI'T renlacin" the local 

variable PM in that subroutine for the third and fourth calls at
 

each time period.
 

P11(3) = PFli / (.CP1*CP2 + CP3)
 

PM(4) = CPI*P?*(3)
 

Where PFN is an "average" food price for the North computed by
 

subroutine LANDN. 
(CPI, CP2, CP3 are simply constant-valued para

meters set at the beginning of a job.) See page B-l)
 

3. PPRS(3), PPRS(4):
 

PPRS(3) and PPRS(4) are respectively the proportions of food sold
 

in the northern orth and the 
 iddle belt. They are input variables 

to subroutineAM replacing the local variable PPRS in the third 

and fourth calls at eacli time period. 

PPRS(3) - ANrINI (I.,DEMCFI! / SUPCFN) 

PPRS(4) = PPRS(3) 

Mhere DENCV11 (demand cash food in the North) is an output variable 

of POPOUT and SUPCFN (supply cash food in the Vorth) is an output'. 

variable ofLAID N. 

(PPRS(l) and PPRS(2) are always - i, i.e. assume that all'of the 

groundnut and cotton crop can be sold.) (See page TBi)
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4. 	 The ATL array is given values' from LPI1DI as "described above in 

#1. But ATL(K), * 0. ffdr any I:= 1,4 wohd_ create chaos in subroutine 

Bence instde the do-loop for the call to AIP, D036 L - 1,4 

we, have (before thecall to AMP) 

IF (ATL(L) .LE.O.) ATL(L) = .001 

where .LE. is the fortran relation "less than or eoual to".
 

5. LABA, ALABA arrays:
 

The .LADA array values are computed by subroutine P0PUT .and
 

used as input to subroutine LANDIT.
 

These LABA values from P0P0UT are not appropriate for input to
 

AM.I. The-values from P0P0UT are computed for the ecological regions
 

of subroutine LAND,. The values required by subroutine AlP are the
 

values for labor available to produce each "crop"; i.e. groundnuts, 

cotton, food (grain crops) in the northern North, and food (root crops) 

in the middle belt. So we define a netkLABA array for input to AMP. 

Presently we require ALABA(L) > PE.L(L) L, = 1,4. Inside the do

loop for: the call to AMP we. have ALABA(L)- ATL(L)*(C4(L) + C5(L)*PY(L)) 

where the ATL array is described above in #1 and #4 and the C4, C5, 

andPY arrays presently have constant values assigned at the beginning 

Of each run. (Inside subroutine AI.'.we:.have, 

1 YLDD- LND*PY 

2 DEML - (C4 LUD +. C5tYLDD) ./ C 

3 E11?P, ' AIIINI (LABA,, DETIL) -"'. 
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The CM(L) does riot need to appeir in the expression for ALABA(L) 

in NIS*M because CM(L) > 1. L - 1,4 and surplus MALABA (L) produces 

the same model output as ALADA (L) = DIJT (Q).) 

6. TDNPS: 

TDNRES, the TDN available to beef from crop residues (rough forage) 

is an input variable to subroutine BEEF.
 

TDTURES = 0UT3(l) + OUT3(2) + 0UT3(3) + 0UT3(4) 

.here the OUT3(I) K - 1,4 are output variables of subroutine AMP. 

(See page B-2)
 

7. CALAIT, CALAN: 

Calories produced on one acre of food land in the northern North and 

middle belt respectively; these are input variables to subroutine 

LANDN, used to compute the acreages needed to feed the farm population. 

CALAN = C9(3) * 0UTl(3) / ATL(3) 

CALA, - C9(4) * 0UT1(4) / ATL(4) 

Where ATL(3) and ATL(4) are from LAIDN as described in #1 and #4
 

above;
 

0UT1(3) and 0UT1(4) are output variables of AIT.,and C9(3)
 

and C9(4) are constant valued parameters set at the beginning of a
 

job. (See page .B-2)
 

8. CRU array:
 

This array of unlagged cash returns is an important input to sub

routine LANDN, 
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CRU (K) 0 RLPi.E(ki) 14 

Where RLE(iO0 s an output variable ofo subroutine MT. 

8,5 y0: YIIN, total ndnfa-m incoie in the 1lorth, is an input variable 

- YNFII*EXP(.061*T)to subroutine P0POUT computed in N.ISIrj itself. YiflT 

9. SOPCOT, DEMC0T, FORMIC, F0REXG: 

SUPCOT is used by program NISIM in the computation of FOREXC,
 

which is an•inpui variable to subroutine CRTPV,
 

SUPCOT .345*OUTP (2)
 

,1ere 0uTP(2) is computed by subroutine amp.
 

FORXC - (SUPCOT-DEIC0T) * PCW 

1here DEMC0T and PCW are variables computed in NIS±U itself. 

Dr.C0T -'=12000.* EXP((.025 + . 00123*T)*T)
 

PC - PCWI0* (1. + CW *T)
 

F0REG - OUTP2(1)'* PG
 

PGW - G-10*(1. + CF2*T)
 

F0REXG is an input variable to subroutine CRTP.N. 0UTP2(l) is 

- price for groundnuts computed by subroutine. A. PGW world 


is computed iriNISI itself. (See pages B-1, PCW, PGW, and B-2)
 

10. 	 SINVAL array: 

to subroutineThis array of Simlation Values iS the input, array 

SU1 SQR which is, Compared to the array of .'actual data SERIESA. 

:/lb.SI14VAL (1) -PF14 


SI11 VAL (2),i 0UTP(l) Klb. /year
 

IMl./hear
SflkVAL (3)' OUTP (2) 
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Where PFN is an output variable of subroutine LAIDIT, an ''averagel' 

food market price in the ..orth- 011T'(1) and OUTP(2), cotton and 

groundnut production respectively, are outputs of subroutine AMP. 

11. Yl, Z1, Y2, Z2, Y3, Z3 arrays:
 

These arrays are input arrays to subroutine VAIrL0T,
 

Yl(1N) = PFI
 

Z1(1N) = SERIESA(NIN,I)
 

Y2 (111) = OUTP(l)
 

Z2(0M) - SERIESA(ITI,2)
 

Y3 (IRI) - 0UTP (2)
 

Z3 (M-1) - SERIRSA(N, 3)
 

1lere PFN, 0UTP(1) and.0UTP(2) are as described in #10 above 

and (SERIESA (NN-,,1) contains actual data values for the 

northern food market price 1953-1965 

SEPIESA (NN,2) contains actual data values for ground

fITN 1,13-, nut production 1953-1965 

SERIESA (iN3) contains actual data values for cotton 

production 1953-1965 

12. PM(l) and PM(2):
 

The computations for these Wo input variables to subroutine
 

AMP are a special case. 

PCT. and PGW are computed in iTIStI at every time period, for 'use 

4v~t~~c~u 4~~iafn* WIRP.W nm 'rI'RYI.. 
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CW + CT-l*T0 

PGW rai 1. + CTW2*T) 

But PH(l) and PH(2) are: computed in NISI only during jobs in 

19., (See- description of control para-

PC al (1. 

which' ITITERP (l) and INTERP (2) 


meters of IISIp) (17hen rIATERP(1) = 1 and
1 and ITTERP (2) 1, P1(1) 

P4i(2) are computed inside M.R)
 

'jhen INIT RP() 1 and INTEr,(2) . 1 we have in JISIM'
 

-t1,-PcW..
 

P(2) m .345*rC. + .0038 

13. 	 PP(i) and PP(2): 

to A are computed inConversely-these two input variables 


NISIIIj if and only if INTEP( 1) = 1 and I1ITEPT(2) 1
 

Then. we have, at each time period,
 

PP(1) - TABEXE(VALG, 1., 1.,,12, T)
 

PP(2) -TABEXE(VALC, 1., l.: 12, .T)
 

Where TABFXE is a linear interpolation FORDYN routine. (whhen T is 

outside the data time range, TABEXE extrapolates linearly) 

VALG and VALC hold actual data for.groundnut and cotton producer
 

'prices for 1953-1965.
 

Note: When INTERP(1) and IUTERP(2).# 1, .
 

PP(l) and PP(2) are computed inside MTf.. 
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14. 	 SUPC 
...fT~i6: variable is computed in promri ',7i.!and p~i zted 0thw the 

procirat~oj. an ....... h
 
of sbroutine LA1NDN, although it is not nckv an iriput variable 

to subroutine LAIDI. (SUPCA may be used later in the calculation of 

per capita nutritional level.) 

SUPCA = OUTl(3) + CUTl(4) 

where 0UTI(3) and OUT1(4) are the total yearly outputs of K 

calories from the food lane in the northern North and the.middle 

belt respectively. 
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Additional iotes:'on NPs!Cimlation.Phase 

i 	 ,li o model subroutines:
Preparations'for and the order of lISII'S, calls ,to the .model
 

•subroutines are detailed in the f low chart- on pages .l-, 11-2, B-3. 

The model sub-programs themselves have been described in the cur-

rent ,,progress report. 

The: simulation phase of IISIN (during which DT < T < DT * NTIIE) 

in".its present form demands no choices by the user. Once initial 

values are chosen and -control parameters-and program switches are 

given values, the similation phaao proceeds by itself. 

2., Print,c0nzrol: 

If the user wishes to print at different intervals, he will have to 

re-pogran, Lhe"1i'RIDT sact p. Presently we print at each pass 

twough the time loop untl T = 1. and afterrward at yearly intervals 

until T = DT * NTIM - regardless of the user's choice of DT and 

NTIIME values. 
Eg. if the user, wishes to print every five years-(as well as on 

each pass through the time 'loop until T -.) he will remove' statement 

DO 37 1M, = IDT, NTNE, IDT and replace c wi th 

IDT 5 IDT 

DO 37 YX, IDT5, NTIME, IDT5 
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II. Subroutine 8f.USINC (Flow chart page E-l, Fortran list page E-2) 

SEiSIrC permits the user of executive program NISIN to "determine 

the sensitivity of the model" to preassigned changes in the initial or 

Constant values of key model parameters. (Aflow chart of subroutine 

SEiTSINC 	 appears on page E-l)
 

SENSINC 
 replaces the values of each of from one to tenty parameters
 

with values obtained by multiplying each (singly, i.e. one and only 

one incrementation at the beginning of each run after the first run)
 

by an incrementation factor ZIN.
 

The subroutine performs no incrementation in the first run -- this
 

is the ,runagainst which all other runs are compared in the analysis
 

of output. Note that as the subroutine is written now, if the user 

wishes to test K parameters (1.LE.Ki.LE.20) then IM (the number of runs) 

must be set to K + 1 in NISIM. Hence 2.LE.I1R.IJ:.21 . (However 

the subroutine could be altered to permit non-sensitivity runs to be 

executed after run number K + 1. It is probably easier to insert state

ments in NISIM to bypass the SENSIUC call after run K + 1.) 

SENSINC increments the first parameter in the dummy array SVAR at the 

beginning of run number.2, the second parameter in SVAR at the beginning 

of run number 3, and so on. 

SEISINC does no printing during the first run - in which run no 

incrementation occurs., In each of. the second to 21st possible runs 

SENSINC prints the run number, the parameter name and its unincremented 

value in the form: 

http:2.LE.I1R.IJ:.21
http:1.LE.Ki.LE.20
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ibmnn number 4
 

Unincremented .GRE:= 8.000+900 

-SEIRSIIIC also; prints .,the parameter name with its incremented value I-n 

the" fors 

Incremented GRE =8.800+000 

The subroutine-has an, alternate-entry SEINSDEC which restores its 

-unincremented value to each parameter previously incremented. This 

entry is provided to enable the user to test for sensitivity parameters 

which are not reset by the executive program at the beginning of each 

run,loop, .i.e. parameters whose initial or constant values are set 

prior to the statement DO 22 H 1,1R. (An alternative to calling 

SEITSDEC in-such a case is to, require that the parameters in question 

be reset in each run, i.e that their initial value or constant value 

equations appear inside and at the beginning of the run DO Loop 

D0'22 H l, MR.) 

PARANETER LIST 

Subroutine SENSINC ,(H, ZI1j, !OLAM, XLAI4, SVAr., INAM) 

It Run number, integer. -The index of -the D0 Loop in which 

N.ISIM operates on a new set of data for each increment of the,index 

variablei. When H- no ,incrementation occurs., When, K'2 the parameter 

replacing SVAR(1) is incremented and so on until HUNR.."Similarly:if 

there is a 21st run, then of course, the incrementation: isperformed on 

Sthe',paranmeter replacing SVAR(20). 
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ZilT: dlti plicative inctementation factor. Tie incremented value 

of each parameter - ZII times the unincremented value of that parameter
 

-- the value supplied to SEISIIC by UISII. eg. If the user 

wishes to increase the value of each parameter by 10 percent, then he 

will set ZI- to 1.1. Then EG. If GRE had the value 8. ;'hen SENSINC was 

called --
in the run that increments GRE its value 8. is replaced by
 

8.8 and control is returned to NISlMf 
 for execution of that run's
 

computations.
 

If eg. the user wishes to increment each parameter in the call by 

5 percent he waill set ZIN to 1.05. 

SENSDEC restores the unincremented value of each parameter at the 

end of the run in which it is incremented by dividing the incremented 

value by ZIN, so that this parameter again has the value it had in run 

1. (ZIN floating point) 
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OL,[: original lambda, or theI)unicremented valu, of SVAR('l)
 

during run number K. _f lating point
 

XLAII: incremented lambda, or the incremented value of SVAJ.(,-l)
 

after multiplication by Z.IN durin, run number K.' floating point
 

!ote: ,both 0L.A ! and XLA!. are input variables to subroutine SUI4SQR.
 

SVARI: A dummy array of parameters to be incremented, floating point
 

The actual values of the parameters are stored in SVAR just before 

the call to SENSIC. 

The user must also provide.for the incremented values to be stored 

in their proper locations-after the call to SH.USI-C. (Sea the example 

below.) 

IA0I1 :, An array of. lollerith,constants used to print the names of 

incremented parameters. The entries of flAI.E are set in a Data Statement 

in the executive program. Hlame is dimensioned to 20. 

EG, if the parameters chosen are Bl, B2, RLTT, then the user will 

set'DATA (IME = 2HDI, 21IB2, 41IRLTT). 
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ISERS: Executive Program Switch for Subroutine SEINSINC 

(Isens is given its value in subroutine
 
PAMIS.)
 

true 
Sm1S 50 The user will set ISEIS - 1 for a job 

which tests the sensitivity of the
false 

model to pre-assigned changes in para

meter values 

SVAR(K) ... J Whenever ISEIS 0 1 

ithecall to SEUSIZIC is bypassed 

CALL (along with "blocks" a and 0 of assign-

ENSINC /ment statements for SVAR - if such 

statements are present). 

... +SVAR(l) 

802+SVAR (:)
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Suppose'the user would like to test the sensitivity of the model to
 

25% increases in the values of PY(l), APL0(1), CLI, CL2, CL4. Iewill set
 

ISEUiS=1 and 'ITR=6 (insubroutine PAfl,!S) 

and DATA (ZIN = 1.25) 

DATA (NAME - 511PY(l), 7JAPL0(l), 3CLl, 3HCL2, 3THCL4) 

in the executive program, 

" 
and he will insert blocks a- ar,' SVAR(l) = PY(l) 
a*SVAR(2) = APL0(2)

1SVAR(3) = CL 
ISVAR(4) = CL2 

true ,SVAR(5) = CL4 
1 N'SE-fis' 

false
 

SVAR(l)'4-PY(l fPY(l) = SVAR(l)SVAR(2)and O\APLO(1) = 


= SVAR(3) 
CL2 - SVAR (4) 
LCL1 
CL4 = SVAR(5) 

/CALL. in the executive program.
 

\Sm.NSIw /I 

CL4+SVAR(5) 1 
802
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IV. Subroutine sUSQP. 

(Flol 	Chart pages D-1, D-2; Fortran listing page D-3)
 

Subroutine SUNSQR 
 compares the values of three output variables of
 

program ITISITI with three series of actual data.
 

At present, PFIT, OUTP(l) and OUTP(2) values are compared with
 

the actual yearly data (1953-1965) for food market price in the North,
 

groundnut production, and cotton production respectively.
 

IVa. Generally, the method of comparison is as follows; Subroutine SUNSQR
 

computes:
 

A. the 	mean AMEAIT of each of the three data series
 

j 	 = 1,3 --floating point 

B. the 	sums SS j = 1,3 

Where 	 NP INT 
SS imulation value data valueSj 	 I IPINT ,PI 

AtEAN. 
IP0IINT = 1 

(and-NP0INT presbntly = 13) 	 floating point 
_3L


C. the sum TSS =L SSj 	 --floating point
J=l
 

D. 0SSJ J= 1,3 and 0TSS. (0 denotes Original value) 

Where 

oSSji 	 SSj ofrunl j 1,3 

and 0TSS- TSS of run 1
 

to provide a basis.of :comparison with subsequent
 

runs. 
 --all floating point
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E. 	For ISUS IandM >1 

(Wiere ?A is the, run number, the- index of the loop D 22 lfl, HPR) 

SU1SQR 	 computes,.: 

FITS j = 1,3 and FITT --all floating point 

.ere FITj =SS -'SSi 

IXLAW-OLAt I 
and,
 

FITT. TSS' - 0TSS 

I xd.L -.-LA. I 
:Vb.' 	Parameter List 

SUBROUTIIfE SUMSQR (H,1'.LA, XLAM, IFIT) 

run number, the run loop 

DO 22 , ' R.in.NISIN --integer 

OI4.: Original Lambda, output of SENSINC, (see SENSINC description) 

unincremented model-parameter-floating point 

XLjAI: incremented lambda, output of SENSIC--floating point 

IFITi local variable,name for:,ISENS switch variable of NISIM. Only 

H: 	.. index of 

if ISEIIS (=IFIT)"= 1 are DLA. . I=XLAH - 0LAMU , FITT and FITj 

jli3-computed. 

:Vc. Common Blocks of SUHSQR. 

COMMOii0N/SERs/ SERIESA, NP0INT, SINVAL, FIT, FITT, IP0INT 

cOM0/TMP/ SUt, AMEAbI, SS, 0ss, TSS, 0Tss, DLAM 

.SERIESA: floating point array'dimensioned to (13,3).which holds the.6. 

actualdata. Presently we have
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SERIESA(K,l) + food market price in the Iorth Y/lb
 

1-l,13. SERIESA(IC,2) groundnut production Klbs/yr
 

SEPIESA(K,3) cotton production Klbs/yr
 

NP0INT: integer number of yearly points at which data exists 
- or 

the first dimension of SERIESA - (ITIPINT presently =13)
 

SI4VAL: floating point array dimensioned to ( 3)which holds the present
 

Values of Simulation variables.
 

At present we have
 

SIMVAL (1) PFN
 

SITN1VAL (2) +OuT (1)
 

SI VAL (3)+ 0UTP(2) at any time period
 

IPOINT: integer counter for SUMSOR. IP0IIT is set to 0 at the begin

ning of each run and is incremented by 1 just after entry to SUISQR.
 

SUM: floating point array dimensioned to (3).
 

NPOINT 

SUM k = ZI SERIESA (J,K) K = 1,3 

j-l 

DLAI: floating point "delta lambda" 

IXLAN- I"" u 0LA 
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.IVd..:Callto SUMSQR in-HISI ",-

ITIEOIS.SQR .is ,giveniits-valuie in ,subroutine 
PARANS. 

. ;SUMSQ R is called 

true 
if adonly if 

ISSQ~4lboth ISSQR and ISSTIZIE 

alse are equal to 1 

SIMVAL( ) PFN 
SIMAL (2)

(ISSTI .now = 1 at T = 1., 2., 3., ... , 13.) 

0uTP(l)
SIMVAL(3)4,UT (2) 

IDATA.4- . 

I3*IDT . 

\DATA, IT 

* 21 
2010 

E 
TER false 

true 

ISSTIME

~~~f alse -. 

ISSTIMEl fa1 

\SUMSQR/2011 
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V. Population component: Purpose of Each Subroutine 

POPDAT 	 This subroutine enters the arrays of population data by 

means of DATA statements. The birth and death rates are 

converted to fractions. The'population arrays are saved in 

file LPSAVE 	on an auxiliary storage unit.
 

POPSET This subroutine reads the population data arrays from
 

auxiliary storage into core memory at the beginning of each
 

run. Certain variables and parameters which were not
 

initialized by the data arrays are initialized at this
 

point. If sensitivity analyses are to be made on the
 

variables and parameters of the population component,
 

then subroutine POPSEN is called to perform the necessary
 

initializations. Finally, the initial values of certain
 

population summary variables are computed at this point
 

through a call to subroutine POPSUM.
 

POPSEN 	 This subroutine performs the initializations required for
 

the various sensitivity runs of the population component.
 

The necessary calls to subroutine SENSINC are made at this
 

point rather than from the main executive program.
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Sensitivity analysis 14 performed on the following variables'
 

and parameters.,of the population component for various values
 

ofIPSENS:.
 

IPSENS 1 IPSENS 	 IPSES -' 3 

*PoPN 	 DLABOR(G)
DECDTH 


*BIRTHR 	 DLABOR(C)DECIMM 


INMOR *DEATHR 	 DLABOR(CG) 

DLABOR(FN)CALPP *TLF 

- *AGR RUM(M,N)SPOIL:, 


ELASFC *EQVDAY 	 RUM(F,N)
 

ELASEP. 	 *EQVMAN
 

ELASFY_ 

*arrays
 

POPOUT 	 This subroutine as :presently utilized in-.the simulations
 

of .the agricultural sector of the Northern Region accepts
 

from the executive routine the tOtal nonfarm income YNFN
 

!and the price of food PFN and then returns 	 the demand for 

....subsistencefood in each crop area DEMKr the demand
 ...... , , . area • 

fbr.food staples in the cash market'DEMCFN, and the number 

of man-units of labor available in each crop 	area LABAkarea .
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POPUP 	 This 'subroutine updates the.numberl of in each cohort
1people 


at the end,-'of ,the),next three-year major 'cycle (both before
 

and after rural-urban migration has been taken into account)
 

-and.omputes the rate of change of nonagricultural man

units of labor, the rate of change of the total population in
 

the agricultura sector, and the rate of change of the total
 

population in the nonagricultural sector.
 

POPSUM 	 This subroutine computes by taking into account rural-urban
 

migration the total agricultural man-units of labor, the
 

total nonagricultural man-units of labor, the total popu-"
 

lation in.the agricultural sector, and the total population
 

in the nonagricultural sector at the end of the next three

year major cycle.
 

POPPRT 	 This SUbroutine prints a detailed summary of the number of 

people in,the various cohorts of the population component. 

POPPLT 'ihis.subroutine -plots on the .line printer the age-sex, 

:distribution of' the population in each region at the beginning 

of the simulation run and at,various times during,the 

simulation 'run. 

INDEX 	 This function'computes the index of the cellIin.a single 

dimenIoned population aIrray, as a function of subindices 

along the age,,sex, occupation, and region dimensions. 
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'Subroutine Linkage within Population Component
 

It
 

- POPSETsr
 

U.
 

"uk t.E
PO 

R ." . . •.....O..R
 

. ..urTn, tp I NDE
!,:TO OU .I, , , .. Vi-.."";-' -,- " 


POPPRPPLT
 

*Utilized,.during test runs of population component'.
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"List of Parameters Pre-eset in Data S8t~tements in.NISIM 

,denotes an array name -

LUNPP :C1 
 *VALl B21 PAO CPl
 
LPSAVE C2 *VAL2 B22 PAD 
 CP2 

C3 *-VAL3 B23 GRGDEL CWlNPINT ,C4 *VAL4 B24 FEGDEL PCW0
 
ZIN C5 all arrays *VAL5 B25 PFCAT CW2
DLAH 
 C61,l B26 PFCAM PGW0 
FITT C7 f B2 PPENT
 
*FIT C8 
 B3 B28 PIOI
 
TSS C9, 
 B4 B29 YMAT
 
*SS cO 
 B30 YNAM
 
OTSS WR' 
 LG0
 
*OSS TAXRP 
 B7 B32 LGF 

TAXRM B8 B33 GRDEPD 
Cll 
 B9 B34 TDNAD


#VALG C12 B1O B35 Dl
 
*VAC c13 
 BI"2 D2
 
*SERIESA C14 
 B37 D3
 
*T. C16 B13 B38 D4
 

B14 B39 D5
 
B40M ELASI
 

*NAMEM PPRS (1) B16 B40T ELAS2
 
PPRS (2) B17 Al
 

*NAM B18 AL3
 
*C17 B19 DI
 
*C18 B20 
 TAXJ
 

PCNTMA
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List of.ParAmeters pre-set in POPDT- Subroutine
 

*POPN 


*PP*p'd 

*DEATHR
 

*ThF, 


*AGR 

'*EQ~bAY 

*RUM 

*DIJABOR.:
 

,*SpR4TIO 

DECDT
 

DECINM 

AGRIC
 

NONAG
 

.UNEMP
 

MALE
 

-FEMALE 

MR9GNA
 

MREdNZ 

DTY:
 

NPOPCY 
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List ;,of Parameters Set Back to Original Values, (from T ,O0. Run: 1)
 

by-Subroutine POPSET
 

?.PN Values for these parameters were
 

, PPs."
* i . /originally set'by the call toPOPDAT
 

in run 1 (and written on a disc) and
 

are set back each run after the first
• /1 ....... . . -. - . - - 

by oubrivuLIne POPSET 
*BIRTHR-

ELASFC 
DECDTH,
 

ELASFP Values for these
 
DECINM 

ELASFY parameters are set each
 
*EQUDAY 

CALPP run by sub. POPSET 
*EQIAJ
 

SPOIL 
*AGR
 

*TLF 

*RULB{
 

*DLAOR 

I 
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List of Variables set to Initial Vaues in Pragram NISIM " 
(between the call to .P0PSET and. the, first call to PPOUT 
of each run),, 

YFN
 

Y 1FNI 

YNFN',*A
 

*PMAR *PFT 

*Py: ACL20O 

:CL21
 

CL22
 

*CRU,
 

CLI, *CR
 

'CL2.*P
 

CL4- SUPCA 

CL5 . ZLC1 

'CL6 PFN 

PFNU
 

S3 DEMCFN 

Cl(3) 

CI(4)
 

U--ILU&O su.Ug UWue 



List of LANDN Variables Whose Initial Values' are 
Computed&in NISIM
 

CALAN 

CALAM 

*SFL
 

*APL 

*AL
 

*TLCF
 

*TLNF
 

TLJC
 
TLJG
 
TLJF
 

CP3
 

* denotes an array name 
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List of: Beef Parameters tihose, Initial Values, are set: 
..(some by simple computations).inh .ISI-

Assigned numeric values, computed
 

PFT
 
_PMT 
PFM DFT
 
P101 DMT 
TDNAM DVM
 
LGM DMI
 
*CROUT1 A2T
 
*CRPUT2 A2M
 
*CROUT3 SFT
 
PA TDRI
 
RCqN
 
CF
 
CF1
 

A1PT
 
AIPM
 
ERT
 

LC3
 
FARMIA
 
FqREXBA
 
SFM
 
GRCAP
 
RLTT
 
GRE
 

*denotes an arra nae 
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List of: Plot Variablcs. (T plotted on: horizontal ais 

plot one 	 PFN 

SERIESA(NN1i) actual data 

plot tio 	 OUTP (1) 

SERIESA(WN,2) actual data 

VALG x '08 before plotting) 

plot three 	 0UTP(2)
 

SERIESA(NN,3) actual data
 

VALC x 107 before plotting
 



L II 

*E.SD 

4,.4 

so a()) 

Sm~sift) s NPS7 



s,~~- u.m*s 

"eo. OL AfX
 

-r2-7 
sscD)AYs z 



--

SURPOUTINE SUMSP L,~.I T
 
COMMON /SFPRS/ SERFS-A,.NPOINT',simvALFITtFITT 
IPOINT
 

DIMENSION -SUM(3)9SSC3)9SERFIESACT33),AMFAN(3)SIMVAL(

3 )-.
 

1 0)ZSs; 3) J I .5 

______IPOTNT=IPOINT+l 
IF c IPOIK T 9TNPO I NT) RETt JPN 

IF( IPO INToNFe1I(G TO : 
TS.S=Oo 
DO 2 =q
 

rDO 1 1=19NPOINT
 
A -SUMCJ)=I~tJMCJ)+SFRIF SAC I 9j)


AMEAN (J) SLJM(J) /NPO I T*
 
- 3 DO 4;1 o
 

DIFM=(SIVLJ)TS(PO 
 (,))AENJ)

4 SS(J)=SSJ)+DIFM*)IFM
 

TIF -(T;PO6INTeNE.NPOINT) PTURN4
 

C; T.SS'=TISS+'SSCJ)
 
IFCMeNF.) GO TO 7
 

OTqcS=TS
 
DO 6 J=193.
 

6 0,;.CcJ) =Ss(J)
 
_______ FrLJPN
 

7-CONT INUF
 
IF (!T=IToNE*1) RTTUI:. "
 

____IF (DLAM.LT.O.) DL M-"LAM 
 10/20
 

FFT(J)I = (S.;CJ)-Oss;cj) Ih[A-M-
F I TT= CTSS-OTSS) )/LAM
 
QFTUPN
 
END 



5Vim (k) <-I 

*f1 J V&w 
I. 

V,4IPLRlI 

E



SUPPOUTNF'SENSINC (Z!,LMXAM.,SVARqNAMF),
 
IMFNSIONI SVAPC?0)o NAMF(PO)
 

6n FOPMAT(*O INCRFMFNT=D_**A8***,Ej03)
 

61 FORMT* RU U~R,3/*0 UNINCREMENTED *.AB,*-*o,10.3),
 
IP(M*F0.1) PETUPN
 

PDOINT 61.M NAM~de), .rVAP(K) 
nLAAI=SVAII(K)
 

PMTINT 60,oNAMF(le)9 !VAP (K),
 

RFTUQN
 

17NTPY qFNSDFC
 

!P(M*EO.1) RETURN
 

K=M-1
 

SVAR( K) =CLAM
 
RFTUPN
 

ENEN
 



,.qlbPLrusrAm and 'Fwnction SzibroUtjhde called by, NISIJ4 

PARMIS, 

P0PDAT 

P0PSET 

SUNISQR 

CRTR.N 

SUMRYC 

P0Pout 

SENSINC 

TABEXE 

LANDN 

AMP 

BEEF 

VARPLOT 



--

___ 

----- 

__ __ 

-- 

,RAM NISIM FORTRAN EXTENDED VERSION 2.0 (179) 12/31/69 ,15,24,4
 

PROGRAM NISIM (OUTPUT, TAPE1:OUTPUTTAPE2:129 TAPE50=129) 
 NSM
 

C 
NEW CR I.T.ER.I ON.-- AR.I.A LES T-DtRDLT'I__tD DEE m .T.N.TI.NVpCNA ..'_JL ....... ...
C 12/R3 REVISED SUMMARY TABLE
 

, -C -12/19/694.. 
 ....
C AFTER YEAR 1966 THE MODEL NO LONfER EXTRAPOLATES 1O FIND PP (1) AND PP(2) 

C
 

.-
C PROGRAM NISIM IS THE EXECUTIVE PRURRAM FOR A SIMULATION KODEL OF THE
!-----.
C 
 IVGERI.AN-AGR.I.CJLTURAIECONOMY 
C 

___ 

C DURING THE INITIALIZATION PHASE OF PROGRAM NISIM
 
,E.,.-3FFORE -THE-.LOOP -DO-1--l-T.E-fi .,NT-I4E-__BEG INS
 

C THE EXECUTIVE PROGRAM CALLS
 

C PARAMS
 
POPDAT .....--


C POPSET
 
-POPOUT ---.-----
 - -- _C 

--
SENSINC (OPTIONAL)
 

-

' C 
__ __ 


,C- .AFTER-THE.. I.N I T.I ALIZAT ION-PHASE 
 ,---C,OMPLETED,C THE EXECUTIVE PROGRAM CALLS ,- ONCE DURING EACH TIME PERIOD
 
-,C.-

C POPOUT
- C LA NDN
 
C AMP - ONCE FOR EACH OF GROUNDNUTS, COTTON, FOOD IN THE NORTH
 

..C COMPETING WITH-GROU,,JDNUTS AND/OP COTTON. AND. fI".o. IN THE....C MIDDLE BELT- --...C _ EEF_ - -.............
 
_ _ 

C SUMSOR (OPTIONAL) 
_ _ _ 

C SUMRYCS (OPTIONAL) 

C 
--... C .F.RSE NS.I T1V ITY...4O8-SENS.I.NC.--I.S-.CALLEDO N C E-ATT..BEGI NNIN L-ZE ACLR UN..
 

C
* C-FfOR..COMPAR I SONSW -T-H--REAL-DAIA.,-SU.SORIS-1ALLEDAFTERTHE ALL-T.-LEEF...C AT EACH T FOR WHICH DATA EXISTS
 

C A SUMMARY TAOLE COF 
CRITERIoN VARIABLES AND RESULTS OF COMPARISONS WITH
C REAL-DATA)--I.S--PRINTED--AT--T.Hr-ENDI-OFEACH4RUN.OF..
A-J08FORWHICH...ISSQR=.
 
C
 

- -- T---P-LOTAS-OF-REAOL-ATA0PARI.S.ONSW.I-.Th.-S I.MULA-T-I-ON-ONU TP.Up

C 
.C--GRAPHJ.ONE-PLO.T.S.PFN. AND -REAL-.FO0DO PRI CCE-rDATA -. ..... i
C 
GRAPH TWO PLOTS OUTP(), REAL DATA GROUNDNUT PRODUCTION AND REAL PP(1)
C-cARAP.rI REE._P.LOIS_O UTP 2i..RE.ALDA-TA.CO.T_ON_ PR 0DL CT-I.O1N.AN-A-EAL-P )

C
 

http:CT-I.O1N.AN
http:AT--T.Hr-ENDI-OFEACH4RUN.OF


-- - --

-- - --

H NI'SIM FORTRAN EXTENDED VERSION 2.0 
 (179) 12/31/69 	 ,15.24.47"
 

C
 
C-P-P-(-N-)--AND.-PP (-2)--ARE. DETERM INE D-BY-.-I.,.TFRPOLA T-I ON oL---YEAR .Y .DA-L-

C (AND BY EXTRAPOLATION OUTSIDE THF DATA TIME RANGE)
 

C ARRAYS FOR SURROUTINE LANDN (LAND ALLOCATION FOR NORTHERN NIGERIA)
 
... -------
- C - SUBSCRI PT -------


C I REFERENCES GROIJNDNUT RELT VARIABLES
 .-_ C22.REFERENCFS. COTTON. IbELT 


t 
VARIABLES.........
 

C 3 REFERENCES GROUNDKUTqCOTTON JOINT AREA VARIABLES
 
- C_. 4-. REFERENCES-H IDDLE-..BELT. VAR IABLES.. 

- -- C-ARRA Y-S-.FOR....SURR'UT I NE-AMP P-(.R ODU.C.T.I n NAD-.M ARKETING___ FOR NOR THERN-.GERLA
C SUBSCRIPT
 

" 	 C. .- R.FRE ES. GROUNDNUT.__VARIARLE.S____ 
C 2 ,EFERENCFS COTTON VARIABLES 
C-- .3-REFERENCES_.VARIABLES.. FOR.FOOD.T-...GRAIN-CR.OPS---.N-COMPETI.T.ION-W.ITH: 
C GROUNDNUTS AND COTTON
C-. __4_REFE RE NCE.SV.A RIAB LESFOR.FOl ; -_RQO.OT__C.R PS-_ I _DLE._BELT_ 
.C 

C
 
C_.DECLARA.TIONS,_ GENERAL
 
C
 

COMH N/L UN I-T/.--LPSAVE ..LUNP
 
COMMON /RUN/ MoNRsIPSENS
 
C0M0NCOMO --I./ME/__T, Di.T-. TER--..NTI Mh-'.YEAR, NPOPC-Y-oNPRTC Y-o..T Y.-


C
 
-----	C____DECLARAT.IONS, -POPOUT. 
 --- -.-----.C
 

--YP-E_.REAL.--INMORj'AGMU---


TYPE 	INTEGER AGRICUNEMPIFEMALE
 
.---	 COMMON.-/PSI ZE/ NAGE NOCCUP MRFGN A,MRE,JZoNAREA -. ....... = 

COMMON /PINDEX/ AGRICNO;JAG,UNEPMALE,FEMALEMREGN
C.OIHMON._/POPD. POP(324). HIRTHR(2.7,2), SRATIO(2)INMoR(2).
I DEATHR(27,2,2)DECINiIDECD)THTLF(27,
2,2) ,AGR(27,2,2),

2 _.EOVDAY(2.7,2)_,OQVIAN (27.s 2), LAROR (5 2,2)PRUM (2,2)

COMMON /POPVAR/ AGMU(2,2),NAGMU(2,2),TPOPAG(2,2) TPOPNA(2,2),

,_RAGU(2),RNAG U(2) RTPAG(2-),.HTPIA(2),TBTH(2),TDTH( 2 )..
 
COMMON /DEMAND/ ELASFC,ELASFP, LASFYoCALPPSPOIL
 

C DECLARATIONSo LANDN 
 .
 

COMMON D/FFLND
COMMON. /ALNI/-_TL *AL* ALP t.T-NF -TL Eo.CB ....- TLJGp.TLJC* TLJF .j.Lhts. 
I ZLCI#SFLDALXTL#Rp RJ3oRJ2o 
2_TGLN P.TCLN, SUPCFN sPFNU sP-M.D.MCFN.,.C AL.AN, CALAM 
COMMON/ALN2/ RSOM#RSUMoPFGPF, SUPCA#DEMR*IRANKLABAAPLBCMP_1-.CLl ,-CL2 ,-___CL4 j-CL5 ,CL 6.,.-----i._ _ CRU ... .. DAL-# RE S-1 
2 #EAPCL7,APLO 
 10/22 j.
CO.MMON-./ALN3/.-.TLMBCF.TCFLNt
 
DIMENSION TL(A), APL(4) ,I(4)bCM(4)eTLM(4),AL(4)aALP(4)_


I_RSOM (.).,.RSUM(4).s 	 ). SFL (.4) oDEMR (4- (PF(4 ).,.TLNF_(2.)..TLCF_(.2. 

2 DAL( 3 ),XTLf2),R(2)CRU(4)ADAL.3),LARA(4),(PF(24)oCL20(2)
 

http:CO.MMON-./ALN3/.-.TLMBCF.TC
http:15.24.47


__________ 
_______ ____ 

AM. NISIM FORTRAN EXTENDED VERSION 2.0 (t79) 12/31/69 4.44 

DIMENSION.2AP(4)#CL7(4)#APLD(4 ) 
 .10122
 
* C, DECLARATIONS FOR THE 
MODERNIZATION PROGRAM'
 

COMMON/MOr)EXTNAIEM(14)p TCAM, 
 IJEXTN(,7)
 

C DECLARATIONS, AMP
 

COMMON /AMPI/ Lp C17(4)sC18(4)
 
.-. -RAL-, LARA, INCP- INCA INMy .______ 21/ 

DIMENSION Cl(4)sC2(4),C3(4 )'C4(4))C5(4b5C7(4) 
4 ),1 C8(4),C9(4)D'C4( 

-- -- -- -- ------ - - - -Y( ) * R( ) A X P(4),..TAXRI',(-4),P iAR(4)PM(4)-o2 Clli(4)pCI2('4) C13(4)sCj4(4), 
 ALARA(4)PPTPc4)

I!MENSION. .VAP(4),YLDD(4) DEMP.(4..DEL(4), AGES(4),,YLD(4,.YLlI(4),O--I YLI)(4)YLD3(4 )VAM4)t.NCP(4)TAP(4)OUTP(
 

4 )#OUTI(4)oPP(4 )o
 
3 INMY(4),RLRE (4),OUTPIC4),oUTFp2(4,,0uTP,1c4) .PFTM(4),ATL(4)


----- D.IMENS ION .. YLDW (4)sSUB 
 )sFC---I RLND(4 gC16(4),PPRS(4)
 

C DECLARATIONS FOR THE BEEF 
SECTOR
 

REAL LGF,'.G,L(GOs LC3DLGMPLGT
 
--.--. D.IMtENSION. VALI(9 ),VAL2 (,9-),VAL3.(9) ,VAL4- (9))oCROUI(3CROUI 2-(3.),

1. VAL5(9),CROUT3(3)
 
-----COMMON--/F/PFT.-PFMDpSUP-,RCONo, 
 --.. t-OREX8A ". .EFE EGR, CF*I I YM, PMTPPMM,DEM, ERM, 
 RLM3 LGOo SFT,SFM#YA#
 

!3. TDNAT* TDNAM,LGT'C0GR,ANPlOTpVALCAP
 
.- ,---.COMMON./BF2/R±8,6
Rl..H -- 17, 8 ,,139o BlooB1~283j1,

B16, B28,B29,.3, 633p834s835,836,83/,----.- - a..---40M84nT,Dl.D2oD3oD4 ,U5 sALI *---AL3, 
M 

..-.. LAS1,ELAS? .COMMON /6F3/ CROUTICROUT2DCRnUT3VALI,VAL2VAL3VAL4,VAL

5 p
- ---- .GRGELFEGDEL.,-PADGR-PPD-D--PAD& 0-- -~rLC3,LGFDiv

2 PA,PAOTDNADT)FM,Dr!1 GREI#PFCATD PFCAtIYMAT,yMAM*
 

* COMMON/PF4/ BRTDDRTiOMTERPTAIPTAITA2TA3TA4ToRRDELI 
,jRM,*DRm,Ci
---. A1HERPM sAIPM aAIM, A2MI A3Mj A4M196R!)ELM, CIMP,oAUXI, oAUX2, AUJX3 AUX4,. C2---2 GRTTDM.GToT[NRESITDNTD TDNGMPTDNFC,,TDNM817I88019#8

2 0 821,
 

-C- RlNT. AND .PLOTL DECLARATJIONS. 
COMM ON/PRNT/ IPRINT
 

-- D!.MENS.ION- IGRAPH(115)

DIMENSION YI(J 3)o Y2(13)sY.3(j3)',Zi(±3),Z2(13) .Zr(l3)*z3d13)
 

C DECLARATIONS FOR THE CRITERION 
SV6 oUTI'NE, CRTRN
 

C 
----:Cil)ECLA.RAT IONS FOR.SUMSQRm- SEkS.IN-C, .ANDP!INTERPOLATJON- R.OR..AH 
 AND CO-T ____COMMON /SERS/ SFRIESADNPOINTi,IMIVALFITFITT, IPOINT - - --..COMIMON /.TEMP./.. SUM aAMEAN# SS *OSS iTSS 0 TSS,-DLAM--.,--

COMMON /SENSIT/ NAME(20)oOLAM,XLAM
 



-- - - - - - -

. 

.

-

* NISIM FORTRAN EXTENDED VERSION 2.0 (179) 12/31/69 ,15.24.47.
 

DIMENSION SUM(3)iSS(3),SERIESA(13,3),AMEAN(3) SIMVAI(3),
 

DIMENSION SVAR(20)
 

D.I.MENSION...VALG(13)._VALC.(l.3)
DIMENSION INTERP(4)
 

C
 

C INITIALIZATION INITIALIZATION INITIALIZATION 
-C --. NI.T.I.ALI ZT.AION .-TN1.T.I-AL..ZAl 1 3.1N.L.IALZAT.I ON..
 
C
 
C....DAA-SA-TEMENS-...
-*----*---_____ 
 ,
 
C
 

-DATA_.(LUNP.OP:=.I.) __ 
 _ _.-


DATA (LPSAVE=2) 
_
 

DATA (NPOINT=13)o (ZIN=l,20)

__DA TA- .(DLAM=0 .);, -F .T O ,), . ..O , O _O . .. 

DATA (TSS=O,)o (SS=,,O,,O0),(OTSS=O, ,(OSSOa, O,0,)
 
C
 

C ACTUAL DATA SERIES FOR 1953ni965
 

".DATA (VALG=.01673.,n1668,.O1532.,O156MO.0532,.r682o,O± 77,
 
1.-.01636,.,01618,.01495,,01295,. .0336,.n ..........
1 300) 

DATA(VALC=.n2583,,02426,02466..O?547,.n2546,,02434,,02531*
 

" -.,-02624,.02438,..02311,,02046,.0O81,,02047) ..... ....-....
 
DATA (SERIESA=.007291,,O1OOOO,;nO7691,OO812-3,noO8214#,O09900,
 

_,0-085410.. O74lO,., O78O4.0O952 7 1 ,Oo86 5 4s O 6 8a ,o 7 6 91 ..6 
2 9 4 7531.,947802,,820107,,11OM482,,787450,.1572336.,1t/3379.,
 
.3-9.Z-9970.,13619i2,,i5±3569..i9734n.,172e890, 4 14a6945.,,_ 
4 i12 207.,169033,,21705 9.s177740.,i60492,,272593,,i9222o*,
 

5
 .
- -.89 6 ,2 34265.4-. 18 648.3.t..322318...,286251,p286117,--

C 
CLA.N.DN_DA..AA_
 

DATA (TLM=18000. 10000., 18118.o 36000,) 10/21
 

C OUTPUT LABELS FOR THE MODERNIZATION PROGRAM

D._TA.__.NAMEM = -2..GROU.Nl)ILt T.S--..... .... 

I 20HCOTTON
 
. 20HFO0D.. fnRTHfER.NL.NORT.

3 20HFOOD MIDDLE 3FFLT
 
4- _ _20HMECHANIZAT 1-N_ _
 
5. 20H8EEF ,',
 

C
 
c 


'C TEMPORARY TEMPORARY TEMPORARY 
 TEMPORARY
 
.C..EKP.OPARY._____. TTEMPORARY..-
 _TEMPOR.A Y _ TEPORARY___..
 
C TEMPORARY UNTIL MODERNIZATION PROGRAM IS OPERATING


.Afl AA (.J0E#._N.:D.D D.,. ,0- __._.__.,_
 

C
 
._DA.IAFOR_.AM _N0R.TH_..-.-.. VALUE.S-GI.VE _ARE...EOR._-ROU DNU-S.o--COTION*-

C FOOD IN FLY-FREE NORTH, AN FOOD IN THE MIDDLE BELT - IN THAT ORDER
 

DATA (C0=300,,0,,1870,. 54 6,),(r2=.035, ,67# ,14o ,14)o 8/,28
 

. I.
,
 

http:VALUE.S-GI.VE
http:15.24.47


FORTRAN EXTENDED VERSION 2.0 (179) 12/31/69 ,15.24.47
 NISIH 


1 (C3:183.,1R3.p393 ,o39 3.)* (04=.11,,08,,18,,18), ) 8/18

2--(5=-00016,_ ...,-00030.--,000052.*-,OnO052-),-( 6 o * ---- -" 8 1 

3 (C7=,90 .90a 990P ,90)o (C8=79 0.o *9# ,9)
 

~.2ATARM: * .. *. .-.. 8e.-).5I...-ti0.-.( .1. --) 1-.7-) 2 .. 2
l*(WR=60.v60.j60##60*)# (TAXRP=;?* .2# .21 


DATA(C12=.7, 1# , 0,), (C13=.3, 49A 0#1-+J 0,)o)-(WRJ:-6 U -,-). .18....8..LI--CC1 4=630. 0* ,-.86 0,..--.86.0 ,).-..C1. --

.~DAT..A 00001 000 I-- ,.O.-0.1-i .00 , .4.7,.-.,-7.-, 1.7..--,DATAA---((PPRS=lI,,#,)C1.7.-, -. O 00.t).,.-.(.Ct8 17.)...1 2 /4..6! 

C 
__C 

C BEEF DATA 3600 AND 6500
 

DATA (VALI=.06,.19,.27,,33), (VAL2=.08, .29#,44,.54),
 

*1--(VAI. , .3,--. 22, , 2.,-- 14-,--.-.--.1) ..
=-55, -

2 (VAL4=.5,.7,.08 #,06P .05p .05s #05), (VAL5=1.sio) 8/19

-DATA-.(Bl.=4.,P-. ,--B = -,75-, .ll= 15.)-,--( 142., 036), .. 

1 (B16=.000333)p (928=1.5), (P29=60,), (B30=.065),
 
_____----_ 32=.00 56).,..(B33=O,),---(B340,).-- -(836=,l). 2 _(R 

3 (B38=,I), (B39=0,), (B40P.,6)i (940Tm.6)


- - DATA-.(DI.=-.,.) P_03(12=3,.)o-.(-3=1, --(D4 I ) (s0 =10,.#.--(ELAS I-t~ 

I (ELAS2=i.), (AL1=,029)s (AL3=,06.
 
____(.DI_.2 , (PAO=1 7,9),--(PAD=3;) ...(GRGDEL=3,)-..-.(FEGDEL=3,. -.... ... .
=5 -
3 (PFCAT=.5 , (PFCAM=.65), (PRMT=,01), (PRM':,0i), (YMAT 9SO,), 8/19
 

......4 .(. Y AH OO ) -. (L GO=4 7 0 0 0 .,)° .... ..... . ... -L =7 0 ,)p ............ . ...- 18 .

5 (GRDEPD=10.)# (TDNAD=3000)DA A..~~~~~~~~~_( 4 , O ),-.( I2 1 )p(B-.(BB=,2} .--(I)9=500,-) ....... ........
= 5 .
 

(R13=-,m ) (41.7=0,)p (318=0,)1 (B10=3700.), ___ ),-... (B:2=0.), .. ,-) ? 19=0 (B20-=,023)t-._.1321=*;29-)o-.(822=,47,) (B2 


3 (P24,.6), (25=,57), (926=,7), (B35=,208)
 

C 

DATA (CPij=,74)# (CP2.535) 8/28 

D.ATA-.( CWI =-0..-.2RC WO..,.0.8-) .,-.(C w2 m-C-).-"(PGWO :- 0.23) 012 0-.. 
C 

C 
___C_ ME RE._ EUGIN S-TH F-E XEGt UT.A BLE-PRI. M GRAM-M..I.S1RI.OFO_0 

C 
C . . . XLA IZ AT I ON- f I-T-1 AL.1.Z AT_I ON . . .. NNI-T -lAL I ZAT I ON-

INITIALIZATION
C INITIALIZATION INITIALIZATION 


__C 

_C CO SE.TR UN.-.R+A RAM -TER S-

CALL PARAMS (DTNRNTIME'NPRTCYISENSISSORINTERPIo
 
i.LSENS s-I D.T-)__ 

..... CP.QOPULAT.I.ON .. ARR AY.2N I I ALZ AT-.ON 
CALL POPDAT
 

http:CP.QOPULAT.I.ON
http:PFCAM=.65
http:VAL4=.5,.7,.08
http:VAL2=.08
http:0,..--.86
http:15.24.47


___ 

PROGRAM NISIH1 FORTRAN EXTENDED VERSION 2,0 
 (179) 12/31/69
 

-_ ___'--__ _--- -- --.----- -. -.- '--C - 

'C RUN LOOP
 
C
 

270, 
 DO 22 M=I,NR
 

C
 

ITER=O
 
2---75 Y--YEAR190 

NN=O
 
_POJ NT 0.
 

C
 
C1RE.SET_-P.OLP.LT I ON.-AR RA.YS.AND.PAR.A-TERSoR. RUN 

-280 
 CALL POPSET
 

*C TEMPORARY FARM INCOME
 
__ _ Y N_=.0.0.00 0a
I.. C 

S.... 285. ..C_.N.ITAoL_NONPFAR M.._ I 0ME_1NC _ 
 _

YNFNI=97250.
,YNFEN -' =YNN I..~__ _____ 

C 
_ 

S"C.POLI CY_VAR I ABLES ___ _ 
290 PMAR(I)=,3
 

-~~~~_ P M AR.( 2.) ~.2 
_ _ _~ --- - -.-- -

PMAR(3)=.. 
_ 

-RMAR (A):, 1
 
C

C--.TPEhP OR ARY_ U N T.IL---_WE-_-295 AV-E-AVER A GEP yI__Rt)M- . E . 4 OD E RN I.Z.A-T.I ON-SECTOR._ 

PY(1)=7OO.

- KPY ( 2.). =2 6.0.. 

PY'3)=7O.
 
PYA L-5F32.532 0_ 

300 C
 - -__F OL LOX..I '4-G-. PRA RA METE R __.S E.LT-BfA-.__E ACHJRUJN_F_O SENS I-T.I V.I.T..J OB S.. .CM(I):CM(2)=CM(3)= 1,
 

CLI=.5
 

CL4=1.
 

CL6=.5
----.. S.3;1.... 
310 C1(3):1870.


C.14J__=-5 4 6_....
 
C
 
C 

. ._ 
_ _-

EAP(2)=.5 __.
 

EAP(4):.6
 

http:N_=.0.0.00
http:C1RE.SET_-P.OLP.LT


_ _ 

1PROGRAM NISIM FORTRAN WXENDED VERSION 2.0 (179) 
 12l/31/69
 

APLO(I)=6.0
 

APLO(3)=6.0
 

CL7(1):,05
 
CL-7-C-2-) =-. 1
 

325 .- __ CL7(3)=.Or 
 . 
...... _ -CL 7(4) =..3
 

PV(I)=j.
 

CL21:0.
 

335 	 CRU(1)=44.3 
CRJ(2)=35.-5 
CRU(3)=17.1 

C
 

!PF1,PK)=t5
 

------ SM!%"A:83939. o,. 
345 ZLCI: 15240. 

--. PF~.. 073 --
PFNU=P FN
 

_.DEMC-N 2--*-.--.------

C
 

c 

C
 
-C
 

35 5 C-C 
R E TC AS LONG AS CM(K).GE., AND LARACK)=DEML(K) K~js4 

____.________CALAN=C9 (3)*C8(3)*C(3)*P.Y3)*C..3)~ 
CALAM:C9(4)*C8(4)*C±(4)*PY(4)*CM(4)
 

* DO 8026 K~i#3
 
--------------- 802.6M .0 ):DEMR(K)) ----/C ALAN----

* SFL(4)=DEMR(4)/CALAM 

.APL(K):AMAXI(APLO(K)*CM(K) . 
365 	 SFL(K)/LA83A(K)e 0i..l 

--.- ~-.8.fl. 2.A.K ).LABA (,K) *.EAP (Jo).*APL.(K). 
DO 8025 K=1#2 

-.--T.LCE .( K ) CL20 (K ).*AL (K ._____________ 
8025 TLNF(K)=(I,-CL20(K) )*AL(K)
 

,-- C,37-0 - __ _ __ _ 

TLJC=CL21*AL(3) 
_ __ _ __ 

http:CM(K).GE
http:CL7(3)=.Or


__ 

__________ 

ROGR,AM ' NISIM FORTRAN EXTENDFD VEqSIONi 2.0 (179) 12/31/69
 

TLJF=CL22*AL(3)
 

C PRINT LANDN INITIAL VALUES (INDIRECTLY SET) WHICH ARE ALTERED 
J; "BREF-ORE--HE-..-FIRST.OU.TPUL.AT.T=T.. 

PRINT 80?,M

PR.IN.T- fl 3,.. AL., SFL..o.4LJG aTLJC... 
 . 
PRINT 8014, APLTLNF#TLCFTLJF
 

CP3=1, -CP2 

C INITIAL CONDITIONS, BEEF- -PF T=.510 0 .... . .. 

PMT=2400. 
P FM =36..5 __.......__
 

PMM=13.5TPNAM=526-.______.___ 
LGM=IO00, 8 

- D0-6010 . -L=.- .J 
CROUTI(LL)=no
 
CROUT 2 (L) .0,.
 

6010 CROUT3(LL)=o,
PA179...______ ____-__ 

.. RCON=I. 

CFI=O.
 
.A1 P-T =_ ,
AEPM=O.
 
ER T =.. 08 ......
 
ERM=.2
 

-L C.3 =_0.... 
FARMIA=O,-

F.OREXBA __ 
. ..
 
SFM=O, 
GRCA.P.=O-._ 
RLTT=O,
 

- GRE-=8_____________

C
 

_ - NIT.I AL--V.A LUESEDR.-.TIHE-.EE F
-1._ SE CTOR WHI CH-.A R-.NO'T SE T -.DI REC.TL.Y.,__AND..WiICI -+ 
C THEREFORE WILL BE PRINTED BEFORE THE 
TIME LOOPS BEGIN
 

DFT= .I*PFT
 
DMT.=. I * 1 8.4 0.T*PHT.
 
DF 1=. 07*PFM
 
nMM.,07*PMM._
 
A2T= .25*PFT
,A2-M=.,41*PFM-. , 

SFT=B20*PFT 
9.*.L.GM-. "TDN 

J.?RJ NT_ 60 .7. __.. -___ .......


PRINT 6008, DFT DMToDFMDMM,A2T,A2M#SF T TDNM 


C 

http:9.*.L.GM
http:UESEDR.-.TIHE-.EE


ROGRAM , NISIM FORTRAN EXTENDED VERSION 2.0 (179) 12/31/69 ,15 

C 
-S ----E-B W-I.-TCH.-FOR--HE-CA LL-TO- ENSINC
 

C IF ISENS=i THE CALL WILL BE Exr-CuTED
 
C-. ... RFORMING-S.NS.I.T..4.iT-Y-ANALYS
EX C P.T.--WHFN--P ES 0.N-THE.-POPULA . t 

COMPONENT (IPSENSGT,0), IN NWICH CASE SENSINC IS CALLED FROM 
C- POPSET, 
C G 0._.0TO-.802 8:
 

IF (IPSENS.GT.0) GO TO 8028
 
C'.S 


F--(-I SEN S NE-. .)-.. 


P-T-PARAMETE-FOR--SENSINC
 
CALL SENSINC (.MZINOLAM#XLAM#SVAR#NAME)
 

- C.
 
8028 CONTINUE
 

C
 
.. ...B GGE.. N-.-T IM E--D0-eL oP-.--N--WH ICH_-T.-Acc UMU LA-FS.--O'.T HE--RU -LENGTH--(D T*N T IM E 

C BEGIN TIME DO-LOOP IN WHICH T ACCUMULATES TO THE RUN LENGTH (=DT*NTIHE
 

.C
 
O-TER=i-,-N-TIME-

= T+ DT .._ ..... 

YEAR=YEAR+DT
 

C SET PRINT SWITCH
 

IF(ITER.LTI1)T) IPRINT=

...-OD0..37....KK=IDT3TNTIME,IDT-
37 IF(ITER.EQKK) IPRINT=l
 

C-
C 
C-.A-TER-YEAR-966--THE-MODEL..N O.-LONGER-EX-RAPOLAT.ES-T0-..F.IND- PP.(..)..-..AND- P.RP-C 

IF (YEARLE, 1960,) GO TO 20
 
.--- I N.TERP_(j).=_-I NTERP(.21)-R-0 

20 CONTINUE
 

C INTERPOLATE TO GET GROUNDNUT AND CnTTON PRODUCER PRICES AT EACH POINT
 
---. C-.IN..TIME FROM..THE. YEARLY.PRICS.,._NI.VEN
 

C BYPASS PP COMPUTATION IN AMP FOR IRnUNDNUTS AND COTTON WHEN WE

NTERP OLAT - ACTUAL- DATA.. (..I - ..___.__. _ C _...I -F ROM .....NTERP=I -) - -

IF(INTERP(i).FQ.) PP(1)=TABEXE(VALG,1,,D,,12#T)
 
-AF..( INTE R (2.)..EQI Y-P-PQ(-)=TABE XE-(-V ALC .- 2 a-.-,. 

C
 
-C--PERFORM--OPULATI.ON-CALOULA--IoNS.-FOR-NORTH..-ONL---:-


CALL POPOUT (YNFN# PFNDEMRDnEMCFNjLABA)
 
._____C------.-

Cj 
8020-CALL-LANDN 

C 

C (IN K ACRES) TOTAL COTTON LAND IN NORTHERN NIGERIA = ATL(2)
 

http:IF(INTERP(i).FQ


____ 

___ 

M NISIM FOR.TRAN.EXTENDE.D VERSION 2.0 
 (179) 12/31/69 1.4.47
 

C TOTAL FOOD LAND NOT IN THE MIDDLE BELT :ATL(3) 
TL):GN -T-OTAL.OOD-LAN.ANDKTH__I DT.HE-BEDLEBELT-:A (4)
 

-A-T L-(.2.)-=.TCL.N
 
ATL(3)=ZL.Cl-TL (4)
 
-T .T- A)- TIL-4.-)


C
 
-C GEN RATe0OTTONPR.ICE.
 

*IF(,INTERP(2,tFQqlj. GO TO 34 

34 CONTINUE 

C GENERATE GROUNDNUT PRICE 

PGW=PGwo*(.+~CW2*T)
 

PM(I)=P(%w
 
__ 3.CONT IUE.___________ 

-- C..rCltIRUTE-.PM(.3 )-.!!PRI.CE--FOR.L.GRI.N ObtKAND-.P.M_(A I C E -FOR_-R 0 0T .. CROP-FOOD)~-.R ...

C 

PM(4 )=CPi*PM(3) 
 8/28
 

C COMPUTE THIE PROPORTION OF FOOD SOLD
 

PPRSC4):PPRS(3)
 

C
 
.O.LOFOR_E- UR..N 0RT}HRNJA M PC.ALL S-- .
 .

DO 36 L:1,4 
-

C
 
_.SE..WEmV~uT H.A 0SJJL-M PR Ef)()L tl.NL.-FR 0ML ZER 0-CR0 R _~L AND_____
 

IF( ATL(L).LE. 01) ATL(L)=.ool 

C SET ALABA(K)=THE EXPRESSION FOR OEML(K) (FROM Amp) K=1#4 
- - ALA BAL.).=:.A T.L(- ( C-4.(.L ).+.C 5(L) . __ 1 /18'6 9.__ 2P.

C 
-'CLLAPCALMIL)APXL.1iPDAL)_ LTAXRP(L)-TAXRM(L) PMAR(L) 2 8/69.-
LABLLAWRL)W 

3 YLDI(L.),VAM(L)DYLIP2(L)IYLD3(LD INCP(L)DTAXP(L),OUTP(L),ofUT1(L)D 83
4 _.2.
1 (L).OUT3 UL)DINCA(L),TAX(M(L)CIO(L) iCM_ (L) ,CNFI(L)o EMPM(0s.-__84__.
5 WAGESM(L)oWRM, INMY(L),RLRE (L),OIJTPJ(L)OUTP2(L).OUIPJ(cL), 85 77 

6 I~(..)4.1.cL).(~L.) C4 (L),pp-.L)PFTP (L)0PF.TM (L ,16(iL)
7 FFGRI(L)DFFCI(L),RLND(L),TAXG(L)YLDW(L)SI.,B!(L), INTERP(L),'
 

C 
- C-S-.RELY..JD .LER0M-.CR.0 -R.ES1.0 UEs.-4 £.L.YmF.RE E-A RE A..T.0-S ..- BEEF.....___ 

C-

0 

http:L.YmF.RE
http:L)0PF.TM
http:ATL(L).LE
http:C..rCltIRUTE-.PM


__ 

--

__ 

' NISLM FORTRAN EXTENDED VERSION 2.0 
 (179) 12/31/69 -15.24.47I
 

TDNRES=OUT3(1)+OUTi;(2)+O'JT3(3)+OUT3( 4 8/19
 

CALL BEEF
 -- -'C --  _ 

C DETERMINE THE SUPPLY OF CALORIES FRnM LAND IN THE.FLY-FREE NORTH PLUS 
_ 

SUPCA=OUTI(3)+OUTl(4)
 

C COMPUTE CALORIES PER ACRE, FLY-,FREE AREA AND MIDDLE BELT:- AF'TER LOSSES 
 8/8
 

,CALAN=C9(3),OUT.(3)/ATL(3). 
 8/8
..- CALAM=C914) *OU-T-.(-4)/.ATL(44-
 ----- 8/28

C
 

SE A.S.H..CASH RET URNS--F ROM.-AMP7-,-OR- t:F.XT-L.AN DN.-_ A __L 

C
 

8021 CR.U(K) =RLRE(K) ' " C. -. -.. _.- 7/27 

C NORTHERN NON-FARM INCOMEt .INPUT FOR POO, SF.CTOR 
 -


C 
-. C-GENFRATE-CRI TFR-ON--VAR IABLES. 

C 
.. C--NI.GER AN_ J)EMANI):--FOR..COT-TON.-.......A-T. 
 963 

DEMICOT:.112OnO,*EXP((,025,, 00123*T)*T)
-.---.C -COT-TON .NET FXP ORT....AALANCE 

SUPCOT,.345*OUTP(2)
.......... FOREXC SUP - ECOT-DP 
 C O T...................
 

C GROUNDNUT NET F(PPRT BALANCE
 ........
FOREXG=0UT P?(1'J)P.GW 

C 

C IF TSSOR=.t , THIS JOB ',ARES SIMULATION VALUFS WITH ACTUAL DATA SERIES.T-- ----I-ISSATNID= .. ACTUA L-..-A TA-.VAL U -S- .... 
C SUMSOR WILL BE CALLED DURING 
THIS PASS THRU THE MODEL
 

ISST114E=OZF(IISS!R,.'qE,.---G O-TO-201.1.-- -- _ _ 

SImVAL(1) =PFN 
_ _ _ 

Sl VAL (3)=OUTP(2) 

DO 2010 KK=IDTIDATAlIDT
 
.... 14-AF-_.(I TER . ,KK 
.-. 
 ..... _____IF (ISSTIME,EQ,,) CALL SUMSQR(MOLAM XLAM 
ISENS.)

... - CONITNUE.... ._
. .. - . I .
 - - - - . - - _ _ _ _ _ - . *  -

C 
IF (IPRINTN,1) .GO TO 2030 
 • .
 

C BEEF PRINTING
 
CALL__BEFI?. ", - _-i--__ 

http:t:F.XT-L.AN


'NISIM.OGRA-M FORTRAN EXTENDED VERSION 2.0 (179) 12/31/69 1.
 

CPRINT EXECUTIVE PROGRAM OUTrPUT
 

PRINT 8500p FOREXCFOREXGYNFNi!)EM-COTISUPCOT
 

C' REGULATE SLJMSOR PRINTING 

CALL *SUMSQP (MOLAMsXLAMPISPNS)
 

2030 CONTINUE
 

CALL CRTRN (TAXPFFCI,,CNFVAPVAMTPOPAGTAXMD !DTD 

IF (ITER . Q.NTIHE) CALi,L-SUMRYC.(JM-,O A .- L -o--E S)-

C STORE PLOT VALUES WHENEVER ISSTIMezl
 

IF(.ISSTIAE.NE.1) GO TO l00
 

ZT(NN)=T
 

'.Zl(NN)=SERIESA(NND1)
 

Z2(NN)=3:RIESA(NNs2)
 

Z3(NM )=SEPRIESA cNNp 3)
 

- "--.N-CfNT
I.N E__ U. _ _____--~-

C 
---

-- C --HERE...EID.S-H -I HVE -LOOP 0iIP-j-,I1 
C
 

T.F (-SS 0R,. NE., 1.).GOT .--0-J0 
CALL VARPLOT (2* Yi, Zip ZT, 7T' 7T# 7To ZTP ZTPZT, ZT, 

2 14.~.oi02p,007# 13, IGRAPHD ZTp3HPFN, 8HDATA PFNs
 

CALlVARPL.OL(.3 _.Y2, Z2, VA.L GD7T.?TD7s ZT+#. ZT # -Z T*ZT,, .ZT 
I HG,±NJ),1HP, 1WH.1iWH~lIHHH#IHH,iiH#IHH#


1. 4 -- 0--1O00 0n _0_78 00flD.7ORA PH --Z #7H RPH T7I UYpi),* 3 7HDATA VIR, 4HVALG# 1HH,1HH.±YH,1HH#,14,IHH,1HHp
 

CALL VARPLOT (3oY3,Z3,VACs 7T, MT, ZT# ZTP ZTZT, ZT., 

2 14t p0 *p3 '43000,,±±2000,,13# TGRAPH, ZTp7HOUTp(2)#
3-8.HD-AJA-CoT.J~ 4HVALC, *1--
HH.4~-HsIHHHH~i.IHDH1HHD-
4 1,,1,,i00o0oflD~~I.1 
11.
 

21 CONTINUs
 
_2 2C041N. TE-U.. ________________________
 

C
 



NIS IM 


C 'HERE~ENDS THE RUN LOOP 


3OGR4M N~ FORTRAN EXTENWED VERSION 2.0 (179 12/31/16 ,15*24 

:,DO 22 M:,oNR 

C
 
8 0 12-FORMAT (-iH-, *- -- --- U -- R L-- . CTLY q--._ 

t. 5X*RUN NUMBER *D12)
 

1", 7XASFL(j)*, 6x*SFL(2)*, 6X*SFL (3)* 6X*SFL(4).*'p 6X
 

16X*TLNF(I )*,5X*TLNF(2)*,5X*TLCIF(±)4'.D5X*TLCF(2)**5X*TLJF*/' 

C 
7.-.RA H- *INITI.L-VLE..-R-nFF-.SECTOR!...-INO!RCTY.ST)~.. 

6008 FORMAT(iHiO 9X*DFT*,9X*DMT*,9X*DPM*,9X*DMM*o9X*A2T*s
 

* 2 9XI0(El1.4,x)
 

8499 FORMAT(IO.14 EXECUTIVE PROGRAM O)UTP(UT*)
 

I 9XlO(Ei1l.4±x))
 

END
 

http:FORMAT(IO.14
http:INITI.L-VLE..-R-nFF-.SECTOR!...-INO!RCTY.ST


. . .............. 

.. ..
 

CORE MAP ,15,25,03. NORMAL 
 CONTROL
 

FWA LCADER 073717 FWA TABLES
-------PROGRA.!. 066701
LAIDRESS_. 
 "-.ABELD-COMMON 
~ ... . ... 

CRTRN 000212 
 TIMI: O0noon
 
_ _S MCR T - -000Do11 0-.... 

BFCRT 000131 
- .- - _ . ...0 00 1 36..RN T 0... 

MODEXT 0fl137 
--MODOCRT - .. 000165SUMRYC 000672 
 SMCRT 000110
 
- D-C . 000165.
 
RUN 000540


TIME~........ . 00100. ...
~~ 
BFCRT 000131
 
-.TEMP. --000543 .
 
MODEXR 000562 

-.MODE X.] ..... . .000573 
AMP 001564 
 MODEXT 000137
 -- AllP1 001551...
 

ALN3 00.162

N0
"L N 0244 5 
 -P-- - -.... T. . ..0 .00 1 3 6 ....
 

TIME 
 000100
 
..
U.00054n...
 

LAND 002257 
LN ... .002260. .

ALN2 002341 
-ALN3 0o1562. 

BEEF 003741 
 TIME 000100
 
BFCR-T .. .. .. 000131 ......
 
BF1 003451
 
BF2- - 003512.....-

BF3 
 003552
•BF4..--..... 003 665
 
LAND 
 002257
 

.SUO --
-S6 
 -2 - SERS. 004747...
 
TEMP 000543
 

A-RR.... .....
_C. __.l.52A 0_ 
PLT 007360 

j-_ T A L-1 E._ 1i0.0 4.L____ ______ 

DELAY 010130 
T0BEXE 1020.7.__ 
DEMOG 010265
 
SENS.IkC -00_-4 

__O__POPDAT 012320 
 LUJNIT 010573'RUN-- - -000 54 0 

TIME 000100 

.,.'PINDEX RD- 010602-01-61.. -
POPSET 012454 
 LUNIT. 010573 

UN--. - 0005 4 0 

PSIE 010575
S.P -NEX - __0.010 60 

POp 010610
 
-- PO VAR 0124±3 
DEMAND 012447-N-
 ...................-000540 ..-


TIME 000100
 
....100575
 ........
..... ......................... ... . ................, Ik D EX_ 010 6 0
 



-POPVAR' 012413
 
.-DE-MAND ----- 012447-----


TIME 000100
S'Popup 012701 " PSI-ZE---- -010575
PPP0 0.-j 
7•PINflEX 010602
 

H :_ , ROPD- . 01-0610 .. 
012413
__-POPVAR


R s-Pz o_0-1-31-76--575 
P!NDEX 010602
PO0PD ..... .. 10 610 . ..
 

LUNYT 010573
r POPPRT 013433 

..R -N 000 540 . ...
 

TIMF 000100
 

PINDEX 010602
 
_.p P0 .-- 00610-

012413
S.POPVAR 

Ah....0 .3430 ....
 

LUNIT 010573
 
_RGNN 


POPPLT 015675 

____ _- -- .. . . T-I.M -- 000100 .. 

' . - PSIZE 010575 
__ __ __ --- P.INEX ........-.0060 .. 

RGNNAM 013430 
_ 0-1.INDEX... 03.4.0 53- PS.I-ZE_ 05 7.. 

,PARAMS 034074 
...... NS 3342..--- LUN-IT---.... 0105733.11. 


.*RUN 0n0540
 
-T.IHE ~ 0n 100 ... 

PSIZE 010575 
__--P.INDE.X -... 010602...-. 

POPID 0t0610 
4.. ______ ~POPVAR......- 012413 

DEMAND 01 2447 

ALNI 002260 

ALN3 001562 
EX.0.0 0137-"" - .----- 1-OO . 

AMPi 001551
 
RF1.-.-.-.0fl3451...
 

BF2 003512
 
........ -8R3-......0355 ..
 

BF4 003665
 ..
 
7 7 .......... 000
7.P.RNT .......
 

.. .., :.BFCRT 0n00 13 1 

': -"---' • " ' '; "TEMP 000543
 

,
;' ;'": " .. . . : , _ N " ...."J;" "'"'::" : " 'i ; '' . - S J-T- 3 . 



means optional call 
EXECUTIVE 
PROGRAM 
NISIM 

C- T-EE 

(NON-POP. ROUTINES)

-VARPLOT 

I BEEFv 

LANDNMOD 

DEMOG 

SENS INCI 
/ 

'x," 

REV 

AMP 

TALE 

CRTRN. 

6TABEXE SUMSQR DE:LAY 

Gloria. -page,". /12/.0 

!e
 




