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A pocmumu:n's DESCRIPTION or nmm

-THF EXECUTIVE PROCRAN FOR A SIMULATIOH’NO‘ L

OF'THE NIGERIAN AGFICULTURAL uCONOHY

Executive:Program NISIN consists of two major partsi The first ij~i

t—-whicfican be called the initialization phase——sets initial con-~

ffditionshforvvariables and constant values for parameters of the various
};model sub-programs._ This initialization phase of NISIh alao sets con—
*}trol parameters and svitches (vhich then help direct its own activities
:f;and those of thc model's sub-programs)

i The initialization section includes all of program NI%IM up to the
"t:beginning of the "time loop" (D¢ l ITPR-= 1 NTIME) in which T is incre—
"mented, i. e..the initialization phase includes all activities of NISIM -
.during vhich T = 0 or has not yet been piven any value.

The second part of HIQIH-which can be called the simulation phasc--
iﬂdirects calls to the model's subroutines, converts some output variables
ﬂ%of one subroutine to a form usable as input to another aubroutine, com—
1£putes a:. few criterion variables, compares simu]ation output with actual
ildata aeries (if dcsired) andvcontrols a small part of the model's output

N
s“output is already directed by various sub—

Printine- (uost fa :lob'

o routines, eg. "VARPLM, CRTRNA sumryc )



The second sectioeﬁof program NISIM begins with the time loop
‘5D¢ 1 ITER = 1 NTIME and includes all the remainder of: NISIM i.e. the
’~simu1ation'phase includes all activities of NISIM during which
"DT < T < DT*NTIME

| where~DT 18‘our time'increment and NTIME is the upper limit of the
time iooﬁvindex ITEﬁ. 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 end of a simulation run.

The fortran listing of executive program NISIM to be found at the
end of thie description was made during job #CS46989 on December 31, 1969.
As deel.chenges and additions affect program NISIM, this description

will be updated.



A'. DT.....;;......‘;.'..

"»r]TIIm 4. l....;.‘...‘I‘v..v.;;.‘.....'.

o cnn ierieises ;';

‘D"IDT’ IPRINT.I......; .'...‘;‘.'.'vQI.........l..'.l....'..OOCOOCCOIQOPage‘4

-3;E;'NPRTC¥......;I;‘ ;;,t.;t..,.;§i;,,f..3..,..,...........,..?gge
‘"f:F!EISSQR,..,,{;;t;;,,ggl;.;;;gyt{.gr;,,..#.;...;.,;.a...,.;.....,Pége
fﬁ‘fC?ilésTiNﬁu;;;..;..Q}};;;.;.}..:!..QQ;;;.;;;...;...;.;........::.Page
' _fﬁ;,1:TnRPk.;l;...:}.;;Zl;.;;l..;....,....{.......Q.....}.........Pagé
tf:yiftxsnns i ) eeas '

0.0..'.!..‘ 3.~. .‘.‘.,-‘.’..:...“..'.}.........ju..’...‘Page

: ."J’_":"‘IPSBNS"...... R :c‘ouvooo“o“oo'.;'d:o“-‘nolo;on.ono‘danooo.ro.-onnoopage

II.}.Data Statements Of I]ISIII....;‘DVI.Q...A.'. ;Lvl...I....O‘........l‘.‘.IPage

of'oﬁoo.'on‘o-ooooo'ooo-.-ooo.oo’nge

i;:iSubroutine P¢PDAT OIS T

Subroutine P¢PSET ..;....

. 0.-:0:‘5 c:¢ L} ru l ev e -Eo l 9_1\;". ..Page

f,? Further Initialization in Program'NISIN

A ﬁin‘arithmetic
;w'assignment statements

‘ una.-.klooo‘aooloaoo

i'to TANDN..

o - ':.~. ' ..‘.v.:.-.\ L LN ) . . .Page

17

10

11

11

12

12

15

16

- 16

17

_'...;.;;..Pagefi7l




Pk

N Part 2 —- Simlation Phase.o...........u.....u-....-....-..........Page 1?
: I. Interface Variables of Program JISIN --o-------------.............Page 19
A ’;0;ooc'oiococoonOOO-CQUQOUcooo-uooaooooloo.o.-‘opage“lg
2?."\PJ}I‘V(S‘)’*}VE{(‘&)'".v."..ao.oooooocnonoo.coooonocloool.on'Ooncncao.oonupage 20
3. PPRS(B),PPBS((;) ..........-.....-.............................Page 20
1!--.’ AT (teBt for<0)..............-.....-.........o.............Page 21
coesssaceoP 21

5. LABAk’ ALABAkoou-oc--ou..oocoo-u-'oooo-ocoo-cooa.on- age
6 TDNRES .e ooooool.noooocoon.o-c.-uooc--o-ooonooaco.ooa.oopage 22
y ] LI ) 2
7. CALAI"’ CAMI’I......I..'....'.'..................‘.......... Page 2
.........'..‘..‘.....'.........;...‘.Page 22
8. cRUk...l'l.Ql.I.l 23

9, SUPC¢r’ DE}IC“T’ F¢P5EXC, F¢REXG ---.-o..o-.....-.-.--...-.--..-.Page

.ll.'.........‘..Paeza
1Q .'SIMVALjn.noo-'c-aoooooooonoo.ooaoooooo.uoa-oo £

............‘.....Pa e 24
11., Yl’ Zl’ Yz’ zz’ Y3’ Z3 arrays ses0sercervsse g

. l 9 f\ 2 CDO.C.O....OO...Iaezl'
12 Pbi() Pw().................'...'........... g
|3 PPII I?P :Z ’O.llo'....l.'. seasune ooo..otloonolooo.-.ocoooon‘..Page 25
. v ()’ () y *

. L] .........l...........'..‘Page 26
14'. SUPCAQ,.U.....n-o.onooooooooloooon-oo .

1L Very Brief WHotes on Subroutine Calls and Print Control cesessesss Page 27
III. Conventional Documentation for Subroutine SENSING cesescsssrsasssa Page 28

IV. Conventional Documentation for Subroutine SUMuQR_..__.'.'..._...'.pagef3&¥

- V. Population Component" Purpose of Each Subroutine..........,.....Page{38?i;



age s

Pl Ghacts, Paraieter Lists, Fortran Listtags -

A non"dEtailed chal't Of Program TIICI]’ | n teenceas o sessesse olo’- eresvsvesen -A"'l‘”

f;—-which refers to lists of parameters (pages C-l to C-7) to

j" supply details of the initialization phase of the program.
~The scope of the "time" loop D@ 1 ITER = 1,NTIME is omitted

" since it is given in complete detail in the flow chart found
-on pages B-1, B-2, B-3.

A conventional flow chart of the simulation phase of Program NISIM.....B-1
: B-2
B-3

; --a flow chart of all activities of. HISIH after initialization
“oceurs.  This flow chart starts with the'beginning of the
"f_"time" loop and continues to the end of the program. -

A list of parameters preset in data statements in NISIMeeeooeeroeasaesseC~l

A 1ist.of parameters preset in subroutine PAPDAT. covvecnseonseaneaaessC2

?QA_list‘of parameters ‘set back each run in. subrourine P¢PSFT............C—3

\klist of variables whose initial values are set in program NISIM......C-4

: A list of LANDN variables vhose initial values are computed in
"’._prosramﬂISIN DR B |

A list of BEEF parameters vhose initial values are set in- program
}IISII‘I : . . . ': 4. '. :_ ORI o N . o.on-oc"fﬁ

A list of variables and data plotted.’

o.o’"t' oA"‘.A_f!'. secscone coeen soe ..0-7

.. o»_}_;‘o“o sps000 .... . vee oD—l

VA'conventional flow chart of subroutin SUISQR.“fia' :
AR T e e D=2

““ArFortran listing of SUMSQP'v :"ifiyar}ggirfﬁf3i,'

;;A;conventional flov chart of. ubroutin' SENSTIiIC:

Pagef"
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A Fortran 1listing of SEM

SINCp‘o.;olcoongoc.Q-o003uo}w-fu};;o,f‘;;o;az;z:j

A list cf‘fuhction.énd’subrqutinéhsubnprograms
called by program VIS :

IM.....01onilo.fo-q.o05outcc-no%nonononof{u}oF-l

A Fortrah'listing of executive progran NISIMuueerensonsosoncnscennsedl
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| Iﬁitiél’i‘z‘atibﬁ 5

5:Contrel Paraheters ahd Svitches ovaISIH
-:Nearly a11 control paraweters and c'wi.tcheskaz"e now set by ‘a call
to;subroutine PARAMS. This call is: the first executable statement
| i ;_of“program HISTH. | o
f:f?i"A. ur.; The time increment added to T at - the bepinning of each
pass thru the time loop {D¢ 1 ITFR = l,HTIME} -Until‘recently
tl.l or 1/10 year. Presently DT = .25 or 1/4 year, 'but can
”!bewaltered at will 1'e.-nOfprog:amming~changes are made mneces-
‘EJ}Jsary by a’ change in DT. -
‘ :h.ﬁghNTIHE' The upper limit on the index ITER of the time loop
| gL ITER = 1, NTIME.-_ Since T :Ls initialized at 0 and since the
':;:statement T = T + DT (inside the time loop) ds executed NTIME
iv;times, the simulation run length (or the. value of T at the end of
Hdgfhtéa simulation run) DT * NTIHE.

The user having‘chosen a:value for DT and decided hon long a

=fzsimu1ation ru fs, uld»;asti(which run 1ength may of course be any

"”‘fintegral"multipl of" DT) vill choose umm = desired rn length/DT.

zz u = 1 zm._ (i1 is then the run number)
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At the beginning of each run, i.e. just after the statement
D@ 22 M= 1,H35 T is set back to 0. The time loop is nested withih‘the
run loop so for each run T increases from O to DT * NTIME. Two sets of

parameters will also have values assipgned near the beginning of each run:

1) variables which are required to have initial values, eg. SFL
array for LAIMDIT, and

2) parameters whose values are constant during a run but vhose 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-1)

D. IDT, IPRINT: IDT = 1./DT 4 .00001

IDT: is not set.by the ‘user.

IbT iSva'control parameter for the regulation of printing by. -
program NISIM, subroutine CRTRN, (and eventually by all subprograms
which compute_values of variables which are to be printed.)

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

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



Ue have IPRIHT set to 1 for each

f{ ;pass thru the time loop in which T < 1

D¢1

" f‘ITER*1 PTiUF:rf' ~‘and at yearly intervals thereafter

| until ITER = NTIHE. (nee,page B—l)

true

| IPRINTeL ‘}
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BE. H?RTCY: _HPRTCY tegulates the printing of population output at
repular intervals.

In subroutine PAPOUT we have

IF Q@D (ITDME, NPRICY). EQ.O
LD, 1PRICY, LT. 350) CALL P@PPRT

The first test of the if statement‘ia eﬁuivalent to asking: is
ITER (ITIME is the local name for ITER in P@P@UT) an integral
multiple of NPRTCY.

The test for IPRICY <350 simply provides a way to turn off the
printing of human population output. If this output is not desired,
set NPRICY to some value 3_350..

llence population output occurs whenever NPRTCY < 350 and ITER =
K % NPRICY where I is some non-negative integer and ITER is the
time loop index. -

The user, having chosen a value for DT and having decided to
print population output every Y years, (vhere Y must be an integral
multiple of 3!) will choose NPRICY = Y/NT. eg. if he wishes to print
.every 6 years and DT = ,25 then he will set NPRICY = 6/.25 = 24,

Many human pépulation variables are updated only éveryAS_years-~

~ mot every .pass’ through the time loop. Hence'meaningfhl prihting-

'can onlyube done every Y- years where Y is an integral multiple of 3rgf

1So NPRTCvaust alvays be some integral multiple of 3/DT‘or 3 




b (;11?. ISSOR'

“:Vfor plotting comparisone with actual data only during passesﬁthru the

Page 11

The';aer vill set ISSQP - l whenever he vishee to‘compare e

eimulation output with actual data aepie .

If and only s 1ssqn =1 and ISSTIME = 1 (for 1 s'.rnn:, See below);"*
p subroutine SUHSQR is called and compares ‘ | S
computed PFH with SIRIESA (1w, 1) 1
computedf¢UTP(l) with SERIESA (I01,2) '{:l’:;Nﬂlé’l,l3‘

COmputed ¢UTP(2) with SERIESA (NN, 3)

Where . PFN is the market price for food in the North - £/1b
ﬂUTP(l) is groundnut production S " k 1b/year
@UTP(2) is “cotton production K 1b/year

. and SERIESA array contains actual datd 1953—1965
e Npte: A flow chart for Subroutine SUMSQR appears on pages D-1 & D-2.
A;qutran-listing appears’on page'DeB. 'Conventiqnal documention

. . e U
of ‘subroutine SUMSQR-is. found in'Part-2, seection IV. -

G. ISuTIME. The user does not set ISSTINE., It is set to 0 first during

t<{ every pass thru the time_loop. Then 1t will be set to l onlz if data

: exists for that pointdingtime, T (which corresponds to the present

value of ITER-See page B—Z for computation ofhhSSTIMT )and z if

_ ISSQR =:1 for that job. (Presently ISSTIME = 1 at T= 1., 2., 3., cee

See SUMSQR description)

Note-' Val“es Of PF“, ¢UTP(1) and ¢UT?(2) are stored in dummy arrayS't5fi

timeﬂpoop forwvhich ISSTIME = 1. (See Page 3‘3),;.:,



H

INTERP(k) K = l 4'

If the usar wishes ‘to- interpolate linearly for PP(1) and PP(2) from

factual data for groundnut and- cotton prices,

‘the will set IHTERP(I) =1

and mmnp(z) =1

In this case, a. FGRDYN function sub-program TABEXE is referenced

\Owhich 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 PM(Z) 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 PM(2) are computed,

'dependent on the PP(l) and PP(2) from the data interpolation, and the

susua1~computation of PP(1) and PP(2) in terms of PM(1) and PM(2) is

also bypassed in subroutine AMP,

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

"“INTERP(3) and INTERP(A) exist. They are defined and set to 0 so that

:the PM anvaPvcomputation decisions in subroutine AMP could be made

o geniral.k So for now INTERP(S) and INTERP(4) must always have values #1 *‘ T

ﬁ*-called near the beginning of each run of that job. (See page Arl)**
ﬁfSENSINC permits the user to determine the sensitivity of the model to

* 12/31/69 INTERP(l) and. INTERP(Z) are both given the value 0. after :

ISENS{J If and only if ISENS = 1 for a job subroutine SENSINC is

YEAR = 1966, (YEAR = T + 1953 o Value assignments moved from PARAMS
to inaide the run loop. e L



lpre,saigﬂed percenca vif?ff“f;l'%~-;

?“fjmodel parametere "flod chart page E'l description page 28)

Sensinc replacee the valuee of each of from one to twenty elements

'efof "dummy" array SVAR with values obtained by multiplying each (singly,

'l~5i e. only one incrementation per run) by an incrementation factor ZIN.
No incrementetion is performed iu run l'lit is. a comparieon run._-
‘"‘fHence if K parameters are to be tested 1 < K < 20 then NR must be set
In'éeneral Sensinc'incremenrs :
| SVAR(J) 1n run number J + 1
bsppvifacally, rhe uaer must, for a- acusirivity job,
:1. set ISENS - 1' ”

~5,2.§choose K parameters 1 < K < 20 for testing

!"3.d9et NR = K + 1

"In general, the use wil rineert 2 blocks (a and B) of eimple

_aasignment statemenAszvnz"tthe usual NISIM program.? Theee

1%"blocks" simply wildﬁetore values in and return valueeéfrom the

(See:page A-l)
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[}

Suppose the varameters are D1, N2,

._.. - & e S TN, MLTT, B27. Then the user would
N / 1 - insert
e ;L:alse B ‘ SYAN(1l) = B1
N S ‘ SVAR(2) = D2
siarcny«. .| | - a { SVAR(3) = TOIAD
o R(L)weee | [a ~ SVA®.(4) = MLIT
SR | SVAR(S) = D27
SVAR(I)+. .o =
: — and
- v ( o
/! Arr ' \ Ll = SVAR
CALL -
/L , ) 12 = SVAR(2)
o0 B TDIAD = SVAR(3)
\ SENSIHC ) PLTT = SVAR(4)
- : B27 = SVA"(5)

.
J ,
v

To continue this example; the user

.o ++SVAR(L)

. _ ] would set i = 6 and insert

oo o+SVAR () DATA (HAMT = 2131, 2132, S5ITDMAD,
’-

LUPLTT, 3MB27)
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. ;‘IP.:I:I"‘ :Ls a s'zitch for‘ the ponulation "sensitivity" subroutine
'fﬁiir¢psvu. P¢PSEN is called by subtoutine f¢PSET.., '”>

. Vhenever IPSENS'»O a call to P¢P Ed is executed from P¢PSFT. (This"

- ;subroutine vill be described later w:l.th the rest of the ‘human populat:l.on
sector.' llovever P¢PS i does ‘in. turn call subroutine SENSINC.)

‘Ihenever IP SRS <0 mno call to. 1’¢PSIJ!‘ is executed.

(As will be seen in. the documentation for PPPSEN, the user must “allow

: IPSI:NS to take on onlx the values 0, 1, 2, or 3. )
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I1I.

jﬂfgtéhénté)ﬂby PAPDAT appears on page C-2.

. need, to-be reset each run. This list appears on-page C:3.

Pégeflﬁ B

Datd srétemencs,Qf NISIM

Ddta stgteﬁeﬁts are non-executable Fortran statements which cause
cdnétaﬁt values to be aésigned 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 valueé
(during the same job)éby the use of data statements.

llence data statements in NISIM are used to assign values to parameters
vhich are constants and whose values. (normally) do not change from run
to run.

Data statements inside program MISIM set values for parameters used
by subroutines SENSINC, SUMSQR, IANDN, AMP, BEEF, and for commodity
price equations and for the interpolation of the groundnut‘and cotton
producer prices.

A cemplete list of parameters set in data statements in Nisim is
found on page Cl.

Subroutine P@PDAT . : - . - . cr . . -

. -Subroutine PPPDAT is called just once during a job; just after the
call to PARAMS which sets control parameters and switches, and just
befdre-;he beginning of the run loop D@ 22 M = 1,NR.

A-ccmpiéteflist of initial and constant values set (mostly inudaté;\ ,ﬁf

_?Q?b&x;giqp writes on a disc the in;gial»Qr,conﬁggg'”
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IV. Qubroutine P¢PSET

Aw7fjl ,Subroutine P¢Pth is called once ﬂurinﬂ each run of a- job.

During run l POPSPT merely assigns values to five parameters,

} ELASFP, DLASTC, ELASFY CALPP, SP¢TL.

During nny run after the. first, P¢PSLT reads the values written
by subroutine P¢PDAT (in effect, restorinp their initial values of
run 1) and assigns again values to ELASFP,..., SPPIL. (See page C-3.)

V.- Further Initialization in Program NISIM
A, Between the call to:PPPSET and the call to P@PSEN there is a list

'cf,simple,vsrisbleSfand arrays set to constant values. TPlease see

ffﬁefiistion‘page*c-a. e Ce S +

Please note' P¢PSEN will be described, together with the rest of
_ .3>~the human demographic features of the model, elsewhere.
bffaﬁ;fCall P¢P¢UT.
S The functions of this demogrsphic subroutine will be described

;elsewhere._ Uhat‘i frelevant here is that this first call to P@P@UT

: "gVeach run (before the bk.inning of the "time"*loop, see page A-1)

Tsoprovides initial values for LABAF and DE:MR]c K= 1 4 which are

'73gneeded to compute certain initial values for LANDN variables.

e {“@.}Compute consistent initisl values for inputs to subroutine LANDN.

R‘“fu(A;li'l appesrs C—S)
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;-»'?ﬁé ygerypgédlﬁe;ébﬁéétéé& blﬁk 4 points only'concerningftheée;cpm-
cdiputationss |
1. The:éﬁpiéééioés_fbr CALAN and CALAM‘are correct only so long as
ALABAk - bEMLk for the production subroutine AMP, 'This equality
will'be~t;ﬁé’for the foreseeable future, but new expressions for
CALAN and CALAM would need to be written if it were not,
2. CLZO(J) is the proportion of AL(J) in cash food at T = 0O,
J=1,2
3. CL21 is the proportion of AL(3) in cotton
CL22 is the proportion of AL(3) in cash food st =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

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

(See C~6 for a list)



'f,é’f’f 'g.\_-‘_;;I“‘siihixJ.atiaﬁ Thage’

I Interface Variables of rroyran JIQI

. ‘

The converaion of ohtput variables of one subroutine into a form

* usable by another Snbroutine._

1. ATL array. ‘During the Kth call to subroutine AI? (¥.= 1,4) in any

pgss thru the«"time" loop, ATL(:) replaces the local variable LMD of

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

“call to AMT.

dootpct;variables of subroutine LAIDN are stored in the ATL array

to,ﬁc ucéd‘as input to Subroutine AMP.

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

ATL(2) = TCLN; total acreage in cotton in the North

ATL(3) = ZLCL - TL(4); total food land in the liorth

- total cultivated land in the middle belt

f{(or tOtalifood 1and in tﬁe;northern North,* considered to be in

grain-food crops)

;'ATL(4) ‘= TL(4), t"tal cultivated land: in the middle belt (considered

fto be in root-food crops)

uhere_ GLN, TCLN ?LC;,vTL(é)'crc_allAoutnUt.varinbles of LANDN,

where_food 1s,groun in competition'with proundnuts and/or cotton.
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PM(3), PM(4):
PM(S)ianvaM(4) are respecti#ely the market prices for food in
the northern Morth (grain-crops) and food in the middle belt (root-

crops)., They are innut variables to AP, replacing the local

variable PM in that subroutine for the third and fourth calls at
each time period, .

PM(3) = DPFYH / (CP1*CP2 + CP3)

PM(4) = CPl*fH(3)

Vhere PTH is an "average" food price for the Horth computed by

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

meters set at the beginning of a job.) See page B-1)
PPRS(3), PPRS(4):
PPRS(3) and PPRS(4) are respectively the proportions of food sold

in the northern Worth and the middle belt. They are input variables

to subroutine AMP replacing the local variable PPRS in the third

groundnut and cotton crop can be sold,) (See page I-

4

and fourth calls at each time period.
PPRS(3) = AMIN1 (1., DEMCFil / SUPCFX)

PPRS(4) = PPRS(3)

Vhere DEMCFIl (demand cash food in the North) is an output variaﬁle‘

of PPPGUT and SUPCFN (supply cash food in the North) is an outputi[iﬁf;

variable-of,LAHDN.

(PPRS(1) and PPRS(2) are alvays = 1, i.e. assume that all of the
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f%ﬁ..The ATL,array is oiven values from LAHU as described above in .

o 7'#1;3 But ATL(R) = 0. for any Yis 1, 4 would create chaos in subroutine
Hififhsﬂg;: e T | , . . |
o IIence inside the do-loop for the call to AP, D¢36 L=1,4
",ue have (before. the .call fo apy
IF (ATL(L) +LE.0. ) ATL(L) = .00l

vhere .LE. is the fortran relation "less than or eaual to".

5. LABAa ALABA arrays°
The LABA arrey values are computed by subroutine P@P@UT .and
' used as input to subroutine LANDII,
‘ These LABA values from PPPPUT are not appropriate for input to

AP, .Ihe"values_from PPPPUT are computed for the ecological regions

of7subroutiue LANDI. The values required by subroutine AMP are the
;values for labor available to produce'each “erop"; i.e. groundnuts,
teotton, food (grain crops) in the northern North, and food (root crops)
Iiu~the middle belt. So we define a neyALABA array for input to AMP,
Presently ve requirefALAﬁA(L)'> DEML(L) L = 1,4. Inside the do-
l~ loop for the’ call to AHP we have ALABA(L) = ATL(L)*(C4(L) + C5(L)*PY (L))
"bwhere the ATL array is described above in #l and #4 and the C4, CS5,

'\‘and PY arrays presently have constant values assigned at the beginning

7of each run. (Inside subroutine AHP we have*'

.....

1 YLDD = LND*PY

2 m:m,- (camm+cs rYLDD);..-/;crr SR A

'3 mn’ - AllINl (LABA nmL L




G.

8.

' routine LANDY,
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The CM(L) does fiot need to appear in the expression for ALABA(L)
in NISIM because CM(L) > 1. L = 1,4 and surplus ALABA (L) produces
thé same model output as ALABA (L) = DT, (1.).)
TDNRES:

TDHRES, the TDM availahle to beef from crop residues (rough forage)
is an input variable to subroutine BILFF.

TDIIRES = @UT3(1) + GUT3(2) + $UT3(3) + GUT3(4)

Vhere the PUT3(K) K = 1,4 are output variables of subroutine AMP.
(See page B-2)
CALAMN, CALAM:

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

middle belt respectively; these are input variables to subroutine

LANDH, used to compute the acreages needed to feed the farm population.
CALAN = C9(3) * @uT1(3) / ATL(3)
CALAM = C9(4) * @QUT1(4) / ATL(4)
Where ATL(3) and ATL(4) are from LANDN as described in #1 and #4
above;
@UTL(3) and PUTL1(4) are output variables of AMP, and C9(3)
and C9(4) are constant valued parameters set at the beginning of a

job. (Sée page 3=2)

CRU artay:

This array of unlagged cash returns is an impqrtaqp?;npﬁtftq7sﬁb'




Ru;(x\) = m.m: (1\) 1\ = 1 4 i

I"here RLRE(!) is an output variable of subroutin° ANP. |

8 SY*II"LI' B Y‘IFN, total nonfarn incone :ln t.he dorth, is an :I.nput: var:l.able :
. f to eubroutine I’¢P¢UT computed 1n ISI;I itself. YiFY = YNFNI*D‘{P( 061*T)
l 9. uupcqs'r, DEMCT, F¢REXC, PR EXG

SUI’C¢T 1g used by program NISI\I in the computation of F@REXC,

- :whigh is an ;input: variable to subroutine CRTRI.

K -'chqu = L 3L5AEUTP (2)

i-ﬂi’e:fé?"r?)U’i‘P(Z) ‘48 computed by subroutine amp.

‘ F¢REXC = (SUPC¢T—DEMC¢T) * PCI'
Vhere DEMC¢T and PCW are variables computed in NISIi itself.
: »-!m:mcelr =112000. *EXP ((. 025 + .00123%T)*T)
’PCU = PCW¢*(1. + CWl*T)
"F¢msxc = ¢urr2(1) * PN
'v’.,"rcw - pmv¢*(1. + CUZ*T) | |
F¢REXG is an input: variable to subrout:ine CRTP.II. ¢uTP2(1) is

_.computed by subro"‘ 1y M‘P. PGU - world price for groundnuts -

‘j:l.sb computemi ST tself., '(;s;;g,;.pggg;nf-,;, PCH, PGW, and B-2)
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Where PFN is an outbut‘vatiahle of subroutine LAY, an averageﬁ
foBd mafkét-pricé in the North; #UTP(1) and GUTP(2), cotton and
groundnut production respectively, are outputs of subroutine AMP.

11. 1, 71, Y2, 72, Y3, Z3 arrays:
These arrays are input arrays to subroutine VANPL@T,
Y1() = PFil
ZL(IIN) = SERIESA(,1)
Y2(tn1) = @QUTP (1)
Z2(\WH) = SFRIESA(IM,2)
Y3(mT) = @UTP(2)
Z3(NN) = SERIESA(MN,3)
Where PFN, @UIP(1l) and @QUTP(2) are as deséribed in #10 above
and //EERIESA (NI7,1) contains actual data values for the
‘northern food market price 1953-1965
SEPIESA (I,2) contains actual data values for ground-
N = 1,13 nut production 1953~1965
| SERIESA (iiN,3) contains actual data values for cotton
production 1253-1965 .
12, PM(1) and PM(2):

The~computations for these two inmput variables to subroutine

Arﬂ? are a special case., |

PCU and PGW are computed in NISIM at every time period, for»use‘

'In rhp nnnn’-'lnnn an 'PMI?T’Y(‘ ‘and T'M'R'l")(ﬂ-




. PGH = PG‘I¢ (1.1 B o
4d‘:1d&But PM(l) and PH(Z)Vare computed in uISIH only during jobs in |
“ T"vhich INTBRP(l) and INTERP(Z) # 1.ﬁ (See description of control paraéd&
‘dfmeters of dISIN) (Vhen IHTFRP(l) = 1 and I”Trpp(z) = 1’ PM(l) and
.“PM(?) are computed inside ANP) |
Uhen IVTERP(l) # 1 and INTERP(Z) # l e have in JI%IH.
PN(l) = PGU
A PM(Z) ='.345*PCW + .0038
13 "PP(l) and PP(Z)
| Conversely theee two input variableq to ANP are computed in
NISIII 1f and only 1f INTL‘RP(]) = 1 and IHTERP(Z) = ]
Then we have, at each time period,;
"PP(l) H-TABEXE(VALG, 1., 1.,. 12, T)
e PP(") = TABEXE(VALC, 1., 1., 12, 1)

Where TABEXE is a linear interpolation F¢RDYN routine. (when T 18 -

‘fii”outaide the data time range, TABEKE extrapolates linearly)

VALG and VALC hold actual data ‘or groundnut and cotton producer

o :v_.'f.."prices for 1953-1965. i S L e

e ?:_f.Note" hen INTERP(1) and- mrrm? (2)

f‘:ﬂ;{PP(l) and PP(Z) areiclmputed inside AMP
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14, sure

Q:This variable is comnuted An progran “HSLi and prirted with the -
i:foutput ofbsubroutine LANDW although it is not MOV an input variable
' {jto subroutine LAJDJ. (SUPCA may ‘be used later in the calculation of
‘{per capita nutritioual level.)
- SUPCA = ¢UT1(3) + MUTL(4)
Uhere ¢UT1(3) and ¢UT1(4) are the total yearly outputs of K
calqrics,f;om theﬂfood lanu_in-the northern North and the middle

‘ 5e1t’fespe§ﬁively3
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ifioulis to model subroutines;i$1: TR | _
3 brPreparations for and the order‘of NI’IH'< calls to‘the model
Eifsubroutines are detailed in thc flow chart on pages B-l, ﬂ-2, B—3.a5
The model sub-programs themselves have been described in the cur—
’xzrent progress report. ” » n o i
| The simulation phase of UI°IH (during vhich DT'< T.<~DT % NTIHEil
ifﬁin-its present form demands no choices by the user.} oOnce initial
v}hvalues ‘are chosen and control parameters and propram svitches are
‘ givenivalues, the-simnlation‘phsso.proceeds bv itself.
2. Peiat -g;ac;-o:-‘v ~ |
5 If the user visnes to print at different intervals, he will have to
re-progrnm the’ lruluT set np. Presently wve print at each pass
rhcough the time 1oop until T=1, and aftervard at yearly intervals
{jtuntil T = DT * NTIHE - regardless of the user's choice of DT and
ff":;umm values. j P : .

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

j‘;each pass through the time 1oop until T & i ) he will remove statement

‘-{-j’n¢ 37 mc = IDT, nmm, IDT and replace st yvith.
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| c?iti}.Suurcutine7BEWSINC (Flow chartbuage‘E-l Fortran list page E-2)
e oEHQINC permits the user of executive pregsram NISIM to "determine
'tﬁﬁe sensitivity of the model" to preassigned changes in the initial or
eQnstant’values-of'key~mode1_parameters. (A flow chart of subroutine
| } ,s;'sx‘-;“sfmc appears on page I-1)

'1Sﬁﬁ$iﬁcﬂrenlaces the values of each of from one to twenty parameters
ruith:values obtained by multiplying each (singly, 1.e. one and only
one:incrementation at the beginning of each run after the first run)

'bj an incrementation factor ZIN.

" The eubrOutine'performs no incrementation in the first run -- this
,is'tﬁeirun against which all other runs are compared in the analysis
nf output. ,ﬁote rhac as the subroutine is written now, i1f the user
wishes to test K parameters (1.LE.K.LE.20) then MR (the number of rune)
vmuer be'set_to K+ 1 in NISIM, . Hence Z;LE.HR.Hf.Zl . (However
'the~éubroutine could be altered to permit non-sensitivity runs to be

. executed,aﬁter‘run«number K+ 1. It is probably easier to insert state-
~ments in NISIM: " to bypass the SEWSINC call after run K + 1.)
SENSINC increments the first parameter in the dummy array SVAR at the
7u3beginning of run number 2 the second parameter in SVAR at the beginning .
:fl,rof run number 3, and 80- -on. h

uEHQINC does no printing during the first run =- in ‘which run noﬂ

ﬁh»%,incrementation occurs. In each of. the second to 213: possible-runs

hiSENSINC prints the run number, the parameter name and its unincrementedﬁ

»ﬁgvalue in the form. s };\u“i‘ffﬂffi‘


http:2.LE.I1R.IJ:.21
http:1.LE.Ki.LE.20

Page2)

Ru‘ number 4

Unincremented“GRE = 8 000+000
fESEdSINC also prints the parameter nane vith itq incremented value in :
_;the fornL o | | | |

| Incremented CRF = 8 800+000 .

The subroutine has an alternate entry SEMNSDEC vhich restores its
»unincremented value ‘to-each parameter previously incremented. This
2entry is provided to enable the user to test for sensitivity parameters
vhich are not reset by the executive program at the bepinning of each
‘run”loop, “.dl.e. -parameters whose initial or constant values are set
:prier-tovthe,atatement'D¢ 22 M= 1,lR. (An alternative to calling
‘éENSDEC in»such a Caee»iSytotrequire that the parameters in question
fbevreaet.in eachfrunfi‘i.eg'thatgtheirfinitial value or constant value
equations,appear inside andfat the.beginning of the run D@ Loop
D# 22 M = 1,1R.) - |
o PARM!ETI‘R LIST

,",Subroutine smrsmc (n,~ '_m, IOLAM, xum, svnn, NAE)

'f ﬁ Run number, integer 'fThenindeXQOfgthe D¢ Loop in which

‘"ﬂISIM operates on a nev set of data for each increment of the index

{variabl_ M.‘ Uhen le no incrementation occurs. .Uhen NBZ the parameter

?}replacing SVAR(l) is incremented nnd .80 on until H=NR ’imilarly if

Z{th' eiis a let run, then of course:. the incrementation ia performed on

7§th fparameter rePIBCinS SVAR(ZO)
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ZIN: Hdltiﬁlicative inctementation factor. The incremented value
of -each paxdmetér = ZI1 times the unincremented value of that parameter
-- the value supplied to SEHSINC by HISIH, eg. If the user
wishes to increase the value of each parameter by 10 percent, then he
will set ZIi to 1.1. Then EG. If GRE had the value 8. when SEHSINC was
called -~ in the run that increments GRE its value 8. is replaced by
8.8 and control is returned to NISTM for execution of that run's
computations.

If eg. the user wishes to increment each parameter in the call by
5 percent he w711l 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. (2IN floating point)



» ff?ééefii,

.‘.“ o

original lamhda, or the uv*ncremented value of QVAP (K%l)

durihg. run;number K floacin« point

"fQJXLAH' incremented Jambda, or the incremented value of SVAP(P~1)

 ﬁ?w§efter multiplication by IW during run number L. floatinn-point--'
Y"fi!ote. both ¢IAJ!and XLAI{ are input variables to subroutine SUH%OR.
kﬁ“.}°VAR. A dummy array of parameters to be incremented. floating point
: The’actual values of the parameters are stored in SVAR just before
b‘ghegea;l to SEHSINC.
‘Théruser meet alée prbVide~for‘the incremented values to be stored
"in their proper locations after the call to SENSINC, (Sea the example
‘“below.) |
rmmnh An array of Hollerith constants used to print the names of
;incremented parameters. The entries of IJAIT are set in a Data Statement
”:in~therexecutivefprogram. Neme is dimensioned to 20,

'w{E if the parameters chosen are 31, B2, RLIT, then the user will

'ui}sec DATA auun:- 2HD1, 2152, 4IRLTT).
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IQENS: Executive Program Switch for Subroutine SENSINC

true

SEMS # 1 ™
false
SVAR(1)+.,..

: . o
SVAR(K)+...

y

mett———

Sam 2\

&SENSINC )

V4
[ O.(-SVAR(]-) A

L SARAD) [*

(Isens is piven its value in subroutine
PARAMS.)

The user will set ISEIS = 1 for a job
vhich tests the sensitivity of the
model to pre-assigned changes in para-
meter values

henever ISENS # 1

the call to SENSIIIC is bypassed
(aloﬁg vith "blocks" o and B of assign-
ment statements for SVAR - if such

statements are present).
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L aemumestsfc ams  wee  wesmr —m e wes  erocsem oo

i ‘f§;éé§§¢;Eﬁ¢’ﬁséf.ﬁéuia'iiké ;6 test the_seqéitiﬁit§;05 tﬁéfhﬁdelfto
f;?S%?iﬁ@?éasés in‘thé vgluéslészY(l), A?Lﬁ(l),’CLl; CLZ; CL4. lie will set
; ;$ﬁﬁSé;:é§d3nn=6 (in subroutine PARAIS) |
;}éndfi-il"‘j'pATA~(zxu‘é 1.25) |

; : DATA (AME = SHPY(1), 7HAPL¢(1), 3HCL1, 3HCL2, 3HCL4)
, inw£ﬂe1éxecutive pfogfaﬁ,  |
' PY(1)
APL@(2)
CL1

CL2
CL4

and he will insert blocks.a ar? ° [SVAR(1)
S L a! SVAR(2)
SVAR(3)
~ | SVAR(4)
SVAR(5)

_ [?Y(l) = SVAR(1)
and B{APL@(1) = SVAR(2)
[le = SVAR(3)

CL2 = SVAR(4)
CL4 = SVAR(S)

// CALL '\\\<"'Uij? . in the executive program.

o 15\<snﬁéIMG .

“ “E;‘:\L   vj,~a. o

o pyesuarqr) o
3 A ‘j“;vﬁ“:,»

0| cLaesvAR(S)

B  _v:_.£¢: .

tf>**7
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IV. Subroutine SUMSQR.
(Flov'CHaftipages D-1, D-é; Fortran listihg page'D-S)
Subroutine SUMSQR compares the values of three output variables of
program i!ISIM with three series of actual data.
Atvpresent, PTY, QUTP(1) and @UTP(2) values are compared with
the actual yearly data (1953-196'5) for food market price in the MNorth,
groundnut production, and cotton production respectively.
IVa..Generally, the method of comparison is as follows; Subroutine SUMSQR
computes:

A. the mean ANEAHj of each of the threce data series

j=13 -~floating point
B. the sums SSj i=1,3
Where @PQINT _ \
SS:j= imulation Val“ei,IP¢INT - data Val“ej,IP¢IF
: AMEAN,
IPPINT = 1 J .
(and - NPPINT preséntly = 13) ~=-floating point
C. the sum TSS =Z SSj -~-floating point
=1 .
D. Q)S}S'_l j=1,3 and @TSS. (¢'denotes Original value)

 ‘subsequent

~'to.provide a basis of comparison with

" runs. - - R ;Qali‘inAéing‘Poinﬁ



_'::For‘ ISI}I!S =1 and 0 S

:-,(Vhere n is the Tunllumber, the index df{tﬁéf;§§tfb¢?2?fﬁ;i;tﬂnb*?
‘”@j@fsu SOR computes- ; t iA N j o v";“ S
., = f. PI bj j = 1 3 ) and FITT o —-all flbatiggvv«boit.tt |
“ftf Uhere ’ﬁ‘ FITj  = j - ¢Soj o o
'XLMI-¢Udt|

FIIT ‘= 18§ - ¢TSS

R XLAN - gL |

Vb Param‘ter List

',SUBROU'I’.‘INE SUMSQR (II, ¢LAI[, XLAH, IFIT)
o M} run number, index of the run 1oop
DO 22 M=l, nn in WISIM —~integer
j_OLAH‘ 'Q:iginal~Lambda, Qutput of - SENSINC, (see SENSINC description)
)  '}?fﬁniﬁéremehtedfﬁédei'pérameter-éfloatinp point
7ﬂt:;gL§ﬁ§‘iincremented lambda, output of SEﬂSINC--floating point

’;7;;iFiiiajloca1 variable name for IQENS switch variable of NISIM. Only

£ ISEHS (=IFIT) = 1 are DLAII IXLAII - @LAM | , FITT and FITy

;j;i'S computed._ :

:Vé:fCommon Blocks of SUMSQR

c¢m1¢u/s1:RS/ SBRIESA, NP¢INT, SIMVAL, FIT FITT, IP¢INT

“actual data. Presently we~have
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| SERIESA(K,1) + food market price in the Horth B/lb
K=1,13 SERINSA(K,2) <« groundnut production Klbs/yr
SERIESA(KL,3) « cotton production Klbs/yr.
NP@INT: integer number of yearly points at which data exists - or
the first dimension of SERIESA - (IIP@INT presently = 13)
SIMVAL: floating point array dimensioned to ( 3) wvhich holds the present
Values of Simulation variables,
At present we have
SIMVAL (1) + PFN
SIMVAL (2) + @UTP(1)
SIMVAL (3) + @UTP(2) at any time period
IP@INT: integer counter for SUMSOR. IP@INT is set to O at the begin-
ning of each run and is incremented by 1 just after entry to SUMSQR.
SUM: floating point array dimensioned to (3).
HPAINT
suM, = SERIESA (j,K) K=1,3
. e -
DLAM: floating point "delta lambda"
= | XAM - gran |
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15500 4s given its value tn subsoutine.
. ~’ " T ‘~ S B b P : "'. ISF.

SUMSQR is called
o . if and only if
true : T
N . ‘ both ISSQR and ISSTIME

are equal to 1

SIMVAL (1)+PFN

SIMVAL(2)+
_ @UTP (1)

,.SIMVAL(3)+¢UT+(2)_

\

IDATA%

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

| 13%IDT
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V. Population component: Purpose of Lach Subroutine
POPDAT This subroutine enters the arrays of population data by
meaﬁs of DATA statements. The birth and death rates are
converted to fractioms. &he‘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.

- -



rgiipstﬁsa,vi{ E

‘mzcnm
ADECINM
' -.nmon |
f\,CALPP N
",*vsmn.
'ELASFCv
s

;:ELAséi‘»;'

‘L;and parameters of the population componentffor various valuesf

Comsmsez oo
"?‘*POPN

'"*BIRTHR

#DEATHR

*TLF

*AGR

XEQVDAY

*EQUMAN

*arrays

the ‘following varisbles

IPSENS =3
. “DLABOR(G)
 DLABOR(C)

.- DLABOR(CG)

DLABOR (FN)
RUM(M, N)

RUM(F N)

bePbUTzh;"This subroutine as presently utilized in the. simulations

hof theh‘gricultural sector of the Northetn Region accepts

*Qjeub istence food in each crop area DEMRk e a? the demand h

Efoor food staples in. the cash maxket DEMPFN, and the number ;f

5?;?05 man—units of labor availableiin each crop area LABAkares ;




Tage do

‘fPﬁﬁUbf'T‘“fhiaq 'broutine updates the number of people in each cohort }1hv
-at thvﬂend'of the’next three—year major cycle (both before A

and after rural—urban migration has been taken into account)«h'fi

the rare of change of nonagricultural man-f+'

flabor, the rate of change of the total population in
"‘Vlﬂthe agricultural sector, and the rate of change of the total

Lpopulation in the nonagricultural sector,

:er?SUM This'auhroutine computes,by taking into account rural-urban -
(e migrationfthe totai agriculturai 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.

LPO??RE ,.¢Thia”Cuhroutinefprints_a detailed summary'of the number of

o _peopieainftherwarious cohorta;of‘the population component.

?This subroutine plots on the line printer the age~-sex.

{fidistribution of tne population in each region at the beginning
’ \J&jfof the simulation ‘run and at various times during the Li“,,nfaﬁf :

w“véqsimulation run, f o

) ‘x‘37JThia function computes the index of the cell'in)a singlehf

'dimenaioned population arra fas a'function £ subindicesz;nv

: ,noccupation, an Lregion d mensions.;,:j{
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) "LUNP¢P;-§
"LPSAVEv" "

, NP¢INT ,
ZIN
FITT
AFIT
TSS
J‘*ss
¢TSS
‘*¢ss~

*VALG
-*VALC
*SERIESA
#TLM-f
*NAMEM

*NAME

c3
.ch

c6;
.‘ 09 i

' TAXRP
TAXRM

€13

cl4
c16

c5. -
c7
CS'.
Cl0 -
WR

C1l
c12

WRM
PPRS(1)
PPRS (2)

*C17
*C18

"f*denotes ‘an: array ame -

.all arrays

 *VALL

*VAL2
AVAL3
XVAL4
*VALS

B1

B2
B3
B4

B7
B8
B9
B10
B1T

B13
Bl4

B16
B17
B18
B19
B20

B21
B22
B23
B24
B25
B26

B28
B29
B30

B32

B33

B34
B35

B37
B38
B39
B4OM
B4OT

nv{"’Listf of Parameterv ! Pre-set :tn Data Stg,tements in NISIM

PAG

PAD
GRGDEL
FEGDEL
PFCAT
PFCAM
PRMT
PRMM
YMAT

_ YMAM

LGP
LGF
GRDEPD
TDNAD
Nl

N2

D3

D&

D5
ELAS1
ELAS2
ALl
AL3

DI
TAXJ
PCNTMA

. Page C-1

cP1
CP2
CWl
PCWd
Ccw2
PGWY
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_'List;of Parametersvlet Back to Original Values (from T m” 0 Run l)ii;fjfjf”“ﬁ

“by_!ubroutine;POPSET ,;f] .5"

27*P¢PN _fﬂ,‘ Values for: these parameters were

:f*P¢PS foriginally set by the call to POPDAT

in run‘1~(and uritten on a disc) and

,*INM¢R A : , ,
| -are set back each run after the first

*DEATHR S ‘
by oubroutine POPSET

- *BIRTI'[R‘ '.
»‘j§§n4r£o K

o ELASFC\
- DECDTH . e
T ELASFP Values for these

' DECINM -
o ELASFY parameters are set each
*EQUDAY "

CALPP run by sub. POPSET

*EQUMAN
SPYIL
*AGR
XTLF:




E-}}'L:!.st of Variables set to- In:ltial Values in Pragram NISIM
LT -;(between the call t:o P¢PSET and the first call to P¢P¢UT
‘-“;:of each 'cun) TR R LR S .

R s G *CLZO

DENCRY .




‘Page G5

List of LANDN Variables Whose Initial Values areu ,
Computed in NISIM - T -

CALAN |
oL
*Aka
AL
ATLCF
*TLNF
TLIC
TLIG
TLJF

cP3

* denotes an array name



2 ‘List?'of Beef Parameters. whose Initial Values areffse
(some by aimple computatio: 5) -in. NISIM ‘ '

sl

PMT
. UPEM
SUPMM -
.. TDNAM
LGM
*CRPUTL
*CRPUT2
*CRPUT3
PA
RCON
CF
- CF1

AIPT

. AIPM
° ERT
~ o ERM
o LC3

. FARMIA
FPREXBA -

SFM

GRCAP
. RLTT
"'GRE

conputed

DMT
DFM
DMM
A2T

A2M
SFT

. TDNM

¥ denotes’ an array name




;List of Plot Variables ('1‘ plott:ed' An horizontal axis)‘j o
NN e 1 13 R . S e L

' ‘:.;;klgg{gpqr" PFN

SERIESA(NN,1) actual ddta

plot two @UTP (1)
SERIESA (NN, 2) actual data

VALG x 108 before plotting

plot three PUTP(2)
SERIESA (NN, 3) actual data

VALC x 107 before plotting
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xmm ¢mm

FIT(3) «
. SSE)-&ss(s))
oLam

J;_ _____53 | B
FITT<- _..._ -
—rss-@ss

couam




%URPOUTINF SUMSQR “(M+OLAM X AM Y TFTT)
COMMON /SERS/ SERIESANPOINT+SIMVAL+FIT+FITTs [POINT

COMMON ™ / TEMPZ ™ SUM s AME AN 55 s 0SS s TSS v O TS S BLAM — , -
DIMENS ION SUM(B)oSS(?)v%ERIESA(l?o3)aAMFAN(1).SIMVAL(B)oj
OSSTIVFETITS) '
IPOINT=1POINT+1

IF(IPOINT , GTeNPOTNT) . QFTUPN
IF{IPOINTsNFe1) GO T0 3

ch» ﬁ-
DO 2 J=1.3

SUMTJY=Na.
sscJy=n,

DO 1 I=1NPOTNT T
%UM(J)-QUM(J)+QFRIFQA(IoJ)f

) ; AMEAN(J) =SUM(J)/NPGINT
.3 D0 4:J=143
DIFM-(SIMVAL(J)-%ERIE%A(IEOINTsJ))/AMEAN(J)
a4 SS(JI=SS(I)+DIFM%*DIEM ‘
IF(IPOINT.NE<NPOINT) RETURN
- DO B J=143 .
8 TSS=TSS+SS(J) ’
IF(MNFa1) GO 10 7"
T OTSS=TS&S ‘
LT DO6 J=1e3
A 0SS (I =8S(N) , - R
B ol R T RO
7 CONTINUF N
1F. (IY‘ITQNFQI) R='TUF>-. :
DL AM=X_ AM=OLAW™ R - ~
IF (DLAM.L.Te0a). DLAM~—DLAMVW -
DO 8 J=143 -
]

F[Iiy)—(qg(J)—OQQ(}))/DLAM

FITT~(T§§—OTS§)/0LAM
PFTURN

— END
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’

SURROUT INE qsmcrwc (MvZINoOLAM-XLAMoSVAQqNAMﬁ)
DIMENSION SVAR(20) e NAME(20)
6N FORMAT (%0 INCREFMFNTED #+A8¢%*=%#4¢E10¢3) . IR
61 FORPMAT(%0 RUN NUMRFR¥*s13/%0 UNTNCREMENTED: *.Ag.*-*.510,3,
IF (M FNal1) RETURN _
K=M—1
POINT 61« Me NAME(K) e SVAR(K)
OLAM=SVAR(K)
QVAD () =7 IN¥QVAR ()
XL AM=CVAPR (K )
PRINT 604+  NAMF(K€)s SVAR(K) P T S e T
ENTRY SFNSDEC LD AT T
IF(MeEG.1) QETUQN-;a,
K=M=1 :
SVAR(K)=0LAM
RF TUPRN

END-

R R




 Subprogram and Function Subfoutines called by NISIN -

PARANS | © SUMSQR
'" P¢P DAT CRIRN

P@ESET ‘ SUMRYC

- PorgUT VARPLYT
SENSING
TABEXE
LANDN
AMP

BEEF



oo e , . S
B 'Y M . . B : o
'ghan_- ~ NISIM  FORTRAN EXTENDED VERSION 2,0  (479). © 12/31/69 115,24, ¢
B " PROGRAM NISIM (OUTPUT, TAPE1=OUTPUT,TAPE22129,TAPES0=129) ) 'NSM
A o 4 . e |
.i;_*m;¢GN12/2SMWNENWCRLTERI0NWMARiABLES»_IDCRDI+“;IDEE&IL_INDLNV.”RGNNA
£ .0 12/23 REVISED SUMMARY TABLE v o o
Yo o127 19/.69:...... ' ’ — . — S—
L C AFTER YEAR 1966 THE MODEL Ng LONGER EXTRAPOLATES 70 FIND PP{1) AND PP(2)
fo = C ' : _
% c . - -
SRS S . ‘ ‘ : — e
- -C PRUGRAM NISIM IS THE EXECUTIVE PRUGRAM FOR A SIMULATION MODEL OF THE
5 €. - NIGERIAN_AGRICULTURAL-ECONOMY.._. -
AR v | .
(. -C — — i —_—
g -C _DURING THE INITIALIZATION PHASE OF PROGRAM NISIM
feenlC 14E BEFORE-THE LOOP_._DO_3_1TER=1,NTIME. BEGINS
: . C THE EXECUTIVE PROGRAM CALLS -
: _C..
¢ .0 PARAMS
i (N POPDAT - .
i C POPSET
g c POPOUT .
P c SENSINC (OPTIONAL)
: c :
; C
prmmmeemr G ARTER-THE. INITIALLZATION-PHASE —[.8--COMPLETED y—ee .o -
? C THE EXECUTIVE PROGRAM. CALLS - ONCE DURING EACH TIME PERIOD
; C i . _ 3
% -C POPOUT
! C LANDN._. —_— S
! C AMP - ONCE FOR EACH OF GROUNDNUTS, COTTON, FOOD IN THE NARTH
- c COMPETING.. WITH..GROUNDNUT.S. AND/OR _COTTON. AND. £.0OD.. IN THE...._ .
‘ - C MIDDLE BELT |
é c BEEF N
! C SUMSOR  (OPTIONAL) | - :
| C CRIRN.. ' - ' —— |
C SUMRYCS (OPTIONAL) = _ | | s
C. ) :
.n__"_;CMEORfSENSLIivJlmeoeS*;sENSJNC_Js;nALLED;ONcE;AI“IHE~QEGJNNLN§.DE~EACHWRUN___
R | SR |

_ c;EORMCOMPAR;somsﬁwwmlﬂnnEAL_DAIA**suusoR;Js*sALLEDwAarER_IHE;gALLnlouuesaw_uu'
:C AT EACH T FOR WHICH DATA EXISTS , »
C

C A SUMMARY TARLE (OF GRITERION VARIABLES AND RESULTS OF COMPARISONS WITH
_,._*,._“MREAL.DAIAL_IS"RRINTEDmAIWIHE_END_OE_EACH;RUN»OE»AMJOB-FORWNHIcHulSSQR=1~Nu
v '_C . _ : : .
- PLOTS..OF .REAL-DATA._COMPARISONS_WITH_SIMULATLON_QUTRUT. |
e S
e C_GRAPH.ONE _PLOTS..PEN._AND _REAL_EOQOD_PRICE_NATA i

C GRAPH TWO PLOTS OUTP(1), REAL DATA GROUNDNUT PRODUCTION AND REAL PP(1) 3
C—RRAPH_TAREE_PLOTS. OUTP(2), REAL_DATA_COTTON. PRODUCTION_ AND_KEAL PE(2).___ |



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

s “

LY . N

CBM " ONTSI

M FORTRAN EXTENDED VERSION 2,0 (179)  12/31/69 '15.24,47]

c

c
C

"f;;.;c‘gELiINANDWPRLQ)WARENDEIERMINEuﬁaxwlNTERHOLATlONuON”XEAR,YmDALAmm,' ' -

AND BY EXTRAPOLATION OUTSIDE THE DATA TIME RANGE)

C ARRA

...... ——— .{

YS FOR SURROUTINE LANDN (LAND ALLOGATION FOR NORTHERN NIGERIA) :

G SUBSCRIPT oo « R 5

"1 REFERENCES GROUNDNUT BELT VARJABLES é

2_-REFERENCES. COTTON _ HELT VARIABLES o oo !
S REFERENCES GROUNDNUT«COTTON JOINT AREA VARIABLES ‘
—— A REFERENCES MIDDLE.BELT-VAR]JABLES.. — .

acoaoo

~.JARRA.Y.S*F.'.OF!_.ASUF.?ROU.T.lNE_AI‘1P...(..F’.RO.DU.C.'l'.lnN.*AND..MMlKE.T.ltt\lﬁ_..).,FIORWN,()R.'I‘HERNJ\I.II:IE.R.LAM.,,i

SUBSCRIPT
——3 -REFERENCES. GROUNDNUT _.VARTARLES— S

2 TEFERENCES COTTON VAR[ABLES
3~REFERENCESWVARIABLES"FORMFOOD-xe“ﬁRAlNuCRDPS“:NINacoMEEIIIlDNHHJTHé

GROUNDNUTS AND CcOTTON

4 REFERENCES_VARIABLES_EOR._FO0OD == RQ0OT_CROPS__= MJUDLE_BELT__

B S TR

A

coGbhboconao

Qo

_DECLARATIONS,_ GENERAL : .

COMMON../LUNLT /. LPSAVE,..LUNRQP —

c
c

———C...DEC

COMMON /RUN/ M,NR, IPSENS ’
COMMON../TIME/. T4 DTy 1 TER. .., NTIMESYEARS NPOPCY NPRTCY\DTY e oo .

LARATIONS, -POPOUT ——

|

TYPE_REAL.--INMOR, NAGMU - —

e et e BT b s T

TYPE INTEGER AGRIC,UNEMP,FEMALE

[
i

COMMON. /PSIZE/_NAGE,NOCCUP,MAEGNA ,MREGWZ,NAREA -
COMMON /PINDEX/ AGRIC/NOHAG, UNEMP ,MALE,FEMALE, MREGN
CDMMON“/POPD/“POR(324).BIRTHR(27;2):SRATIO(Z)aINMOR(Z)am _—

1
2

!

DEATHR(27,2,2), DECINH, DECNTH, TLF(27,2,2),AGR(27,2,2),
EOVDAY (27,22, EQVMAN(27,2), DLAROR(5,2,2) s RUM(2,2) . . .

1

COMMON /POPVAR/ AGMU(2,2),NAGMU(2,2),TPOPAG(2,2), TPOPNA(2,2),
RAGMU(2), RNAGMU(2), RTPAG(2) ,RTPNAC2Y, TBTH(2), TDTH(2).

C

COMMON /DEMAND/ ELASFC,ELASFP,ELASFY,CALPP,SPOIL

C DECL
C

ARATIONS, LANDN ' !y

1
2

_____.__"~_CQMM0N./ALN1/~ILaAL;ALPLILNELILCE,CB,,”MmILJG'ILJC.ILJE,LLM,

COMMON/LAND/FFLND

ZL.C1,SFL,DAL,XTLsR, RJ3,RJY2,
TGLN, TCLN, SUPCFNaPFNU,PEN,DEMCFN, CALAN, CALAM.

COMMON/ALN2/ RSOM,RSUM,PF,AaPF, SUPCA,DEMR:IRANK.LABA.APLanCﬁ,

1. CL1,CL2, . CL4,CLS,CL6u— S35 CRUpo ADAL,RES.ID R

2 »EAP,CL7,APLD ’10/22;?;17
COMMON_ ZALN3/. .TLMBCF,.ICELN ' R
DIMENSION TL(4), APL(4),B(4),CM(4), TLM(4),AL(4),ALP(4) s

1

2

RSOM(4),RSUM(4),PF.(4), TLNFC2).5TLCF(2),CR(4),SFL(4),DEMRC4), .'ffA; ¢fb
DAL(S)oXTL(2).R(2);CRU(4).ABALt3):LABA(4).BPF(2.4)aCL20(2) S
!



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

au- " NISIN FORTRAN EXTENDED VERSION 2.0 (179 12/31/69 . ,15.24.47

y DIMENSION. ZAP(4),CL7(4)+APLO(A) o T 0122

DECLARATIONS FOR THE MODERN]ZATION PROGRAM

oo

COMMON/MODEXT/NAMEM(14)r TCAM, JEXTN(7)
DECLARATIONS, AMP - - -

aaa

COMMON /AMP1/ L, C17(4).Cc18(4) . - o o - 12/17/6
REAL- LABA, INCP, INCA ;- INMY-—r e : e — 8 :
DIMENS]ON 01(4)002(4)103(4);C4(d).05(4),07(4)008(4).69(4);06(4);

1 010(4),wwmn»mmPYIA)JNR(4),1@XRP(4},1AXRHL4J,PMAR(A).PM(4),~wu~~~w—-~
2 C11(4),C12(4),C13(4),C14(¢4), ALABA(4),PFTP(4)
DIMENS]OanVAP(4)oYLDD(4).EMP(A)wDEHL(4J.NAGES(4);YLD(4):YLDl(4}4~-m~«*—~<
' 1 YL02(4).YLDS(4).VAM¢4),INCP<4),TAxp<4>.OUTP(4>,OUT1c4>aPP<4>. _
um-f-_;m2m«~w0UT2(4),OUT3(4);XNCA(4J;IAXM(4),CNRL(4),EHPM(4),NAGESM(A)quuwm___-_~~
, 3 INMY(4),RLRE (4),0UTP1(4),0UTP2(4),0UTPI(4),PFTM(4),ATL(4)
DIMENSIONWYLDN(4)nSUBI(4)Ja_u__utAXG(4LrM»FEGRlL4}»FFCJIA)J
1 RLND(4),C16(4),PPRS(4)

- DECLARATIONS FOR THE BEEF SECTOR
REAL LGF,.G,LG0, LC3:LGM, LGT '
-DLMENSioN.VAL1(9).VAL2(9J,VALs(o)+yAL4491¢cRoUIaxs)JcRnu1213>,
1 VAL5(9),CROUT3(3) .
“memmeremseenee e COMMONL. /BF 4 /PF T, PFM, SUP, RCON, .. --FOREXBA, . .FFE,EXGR,CF, . —_—
- 1 YM, PMT,PMM,DEM,» ERM, RLC3, LGO, SFT,SFM, YA,
.2 -FARMIA,SRY, SRM,ERT ,LGM,1.G,RLTT,SMT,SM4, . . ____ — e
13 TDNAT, . TONAM, LGT,COGR, ANPROT, VALCAP , :
_.....'_.._..T.._l._-COMMON._./-BEZ/mBio92093»: B4, . — RZ,B8,R9,810,811,812,B13,B14,. - -M —
NCRE | . Bi16, B28,829,830, B833,834,835,836,83/, M
mm_mkn,u,hﬁzmMB4OM;3407,01102.03.04.us.ALi.wmmuALs,kuwnELAS1,ELA32.m“m__«_u-m“_M“_u__«
' "~ COMMON /BF3/ CROUTL,CROUT2,CROUTI, VALY, VAL2,VALS,VAL4, VALS,
i GRGDEL,FEGDEL, P4aD,GRDEPD,D Y, . LGB, LGF, .
2 PA,PAD, TDNAD,NFM, DFT, GRE,RFCAT,PFCAM, YMAT, YMAM,
-3 PRMT,PRMM,CF1,GRCAP.._. _ .~ — -
COMMON/RF 4/ BRT.DRT.DMT,ERPT.A1PT,A1T,A2T.A3T.A4T.RRDELI.BRM.DRM. ci1
1 ‘DHM;ERPM,AlPM.AiM.AZM:ASM,AdMLBRDELM,CIMP,AUXi.AUXZ.AUX3,AUX4,_"mcz_muq
2 GRT.TDNGT.TDNRES.TDNT.TDNGM,TDNrc,TDNM,817.818.919,820.821. -
3.B22,823,824,B25,826, TAXJ,PCNTMA_.

aoa

e S SR——

L - .
~——C__PRINT_AND PLOT_DECLARAT.IONS
COMMON/PRNT/ [PRINT
DIMENSION. IGRAPH(101,56.)
DIMENSION Y1(13), Y2(13),Y3(13), Z1(13),22(13),727(13),23(13)
S OO S ; '
C DECLARATIONS FOR THE CRITERION SUBROUTINE, CRTRN
COMMON_/BFCRY./_TAXA,FARMI, FOREXR, FOREXC, FOREXG

c L B
wu_QQ_DEQLARATIQNS“EOR“SUMSQR:\SENSJNCLMAND;RQ_JNTERRCLATJDNWEOR;BBJ~AND;CDIJ.”___;p:
_COMMON /SERS/ SERIESA.NPOINT.SlHVAL:F!TpFITTaIPOINT’ o o
COMMON‘/TEMP/“SUMaAMEANJSS.OSS,TSS.OTSSLDLAM i '
COMMON /SENSIT/ NAME(20),0LAM,XLAM . . o




{ ‘ NISIM FORTRAN EXTENDED VERSION 2,0 (179) 12731769 .15 24 47.:
' DIMENSION SUM(3),SS(3),5ERIESA(13,3),AMEAN(3))SIMVAL(3),
1.0SS(3),FITI3) .. e
‘ DIMENSION SVAR(20)
oo DIMENS I ON.VALG(13),. VALC(13)
DIMENSION INTERP(4)
c
C INITIALTZATION }NI TIALI ZATION ANITIALTZATION i
C: INITIALYZATION . . __INJTIALIZATION INITIALIZATION. i
C ;
B DATA_STATEMENTS. ..% * * v * .
c N
DATA_{LUNPOP=1) }
DATA (L.PSAVE=2) :
c e \
| DATA (NPOINT=13), (ZIN=1,20) , : !
; DATA_ (DLAM=0.,.)y (FITT=0430 CF1T20.,s0,20.) ——— ;
‘DATA (TSS=0-)p (SS=0.:09.0.).(0TSS=0.)‘(038500000100) 3
C ~ i
C ACTUAL DATA SERIES FOR 195341965 ?
c et e ——— —t
_ “DATA (VALu-.01676-.01665,.01532..01560..01532n.0168?..01b77.
—e 1 ..4.01636,..01618, ., 01495, , 04295, ,04336,,01300). . ... ___ - -
DATA(VALC=.02583,,02426,,024¢6, .0?547..02546;.0?434;.02561) :
1 402624, ,02438,.02311.,,02046,,02081.,,02047) e —
DATA (SERIESA=,007291,,010000,,n07691, . 0081?3a.008214..00a900, i
_“____"__1_L008541a.007400..007804..009527:.008654.:0”6886,.007691; . — ;
2 947531.,947802,,820107,,110A482,,787450,,1572336,,11/3379., i
e 3929970, , 1861912, 51513569, ,1917340,, 1728890, ,1486945,,.. '
4 112207.,169033,,217059.,177740,,1604%2,,272593.,192229,, |
e 5188962, ,342654.4.0186483.4.,322318..,286251,,286117.,). .. B
| c :
L _LANDN_DATA - IS —
DATA (TLM=18000., 10000., 181n8,, 36000,) 10/21 §
C e e i
C OUTPUT LABELS FOR THE MODERNIZATION PROGRAM :
DATA_(NAMEM_ = 20HGROUNDNUTS . ' -
i 20HCOTTON ) |
2 20HFOOD .__ NNRTHERN..NORTH, —t
3 20HF0O0ON MIPDLE RELT '
4 20HMECHANIZATINON ’
5. 20HBEEF o;c ’
6 20HBEEF .7, )
C
.C —
'C TEMPORARY TEMPORARY : TEMPORARY TEMPORARY
—C_TEMPORARY. TEMPORARY. ... --JEMPORARY. TEMPORARY

C TEMPORARY UNTIL MODERNIZATION PROGRAM IS OPERATING

-G

C_DAJA _FOR.AMP_NORTH. .=~ _ VALUES GIVEN_ARE._FOR. GROUNDNUTSIMCOT'ONJ

DATA (JEXTIN=0,0,0,0,0,0,0)

C
L

FOOD IN FLY-FREE NORTH, ANN FOOD IN THE MIDDLE BELT = IN THAT ORDER

" DATA (Ci= 300.:0.01870.. 546, ),(02-.035. 67, 414, ,14),

B a/ae, ;

SN SUPREU NS ST N
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. N{S]M' FORTRAN EXTENDRD VERSION 2,0 (179) 12731769 ' «15,24,47

. 1 (03:183o5183-;39300393')0 (Cd=, 110008 Qiallle)t» o R . B/18
S — *(C§=000016l '00030 .0000520——.000052).—-((}6 03"—.7,-—|7‘-—~'3)l--——-—-——-—-—-———-8/19—-~
3 (C72.90, 490, +905 +90), (C8=39, 0.y 92 +9)
e JATA_(CO 5., 85»~.85»~.85.»485).—(Cln-o000016o~4000067o.OUOZ?J.000?2)¢—~u~mw
19 (WR=60,,60,560,060.)s (TAXRP=72, .2, 22 2)0 . .
».._.__—-—-.-2—<(TAXRMHQ?I———O?'-——'2O -52)1—-————.-—-(011500'--00l——100—1-o~) v
' DATA(C12=.7, 1+ 0,y 0,), (C13=.3, <9, 049 04, .
1. (C142630..0.0,05-860,,. 860 )0—‘C16!00L*000mﬂ40aDJ)uJJNRM 60 )m-mﬂ_"~.8/28-
DATA (PPRS=1.,,1+)
....... __—DATAa(Cl7-.000010a000011.000014.UOODL)on(ciano17»—m17r~.17ﬁ~n17)——12/17/&

C

c

c. BEEF DATA 3600 AND 6500

e —

DATA (\IAL1—006'019'Q27‘.33)I (VAL2-|08"29' .44'.54)] .

4 AVAL32,55, 0 39—022) 4 24— 14— Limg 1) pmmeeee —B8/19.
2 (VAL4-05l 0170008 "06' |05' .Uql 05’) (vAls 1.)1 ) . 8/19

Mmaw___;”DATA~181=41?5)4-432=511544—4811=1115)¢-(814-.036).A

‘ -1 (B16=,000333), (828=21,5), (B29=60,), (B30=.095),

e e~ AB322,0056).0..(B3320,),--(B34704 ). (B36=,1)y (B37=,285),— S
3 (B38=,1), (B39=0.), (B4gM=.6); (B40T=,6)

— CDATA. (D121 .)0-(D283.05 D331, ) p-(D431,)y (D523, AELASL®L )0 oo e
1 (ELAS?=1.), (AL1=,029)., (AL3=406),

— 2.4D12850.) s»—(PAD=17,9),..(PAD=37)s-(GRGDELZ3, )0 (FEGDELZ3 0 )0 mor s oo
3 (PFCAT=.5 s (PFCAM=.69), (PR“T'.Ol)n (PRMM=,01)» (YMAT=950.), 8719

& {YMAMZ1200,),--(LG0O=470004) soercmm e - LLGF 274000 ¢ ) 5. - - =i - -8 /18-

-5 (GRDEPD=10.), (TUNAD=3000,)

o _DATA. (B32156.).0-(B4z.,003),.(R7=241,), -(BB=42),-(B9250040 ) - omm e =
1 (810~3700 Y, (B:2=20.)s (B13=0,), (B17=0,)» (B18=0.)/
2.-(B19=0,),.-..(B20=, 023,lm(8?1-.99,0_(329-Q47)L—(826- 3, s —

: 3 (B24=,6), (N253,57), (B26=,7), (B35=,208) '

e DATA _(TAXJ=.42333)0_(PCNIMA=..27) — - e e e

C
—uC PRICE. DATA . _ ; : : S

DATA ((P1=,74), (CP2=.535) : 8/28
: DATA_(CWi=0. )a-iPCNO-.Dﬁb)uwicw?=o*J,~4PGNO-p023) 10/20..
C
- : B T S A SRR I
wﬂwcMQHGRE,BEGle;lHEQEXECuIABLE;EQRllON;OEQRROGRAM;NLSJM

v Sl : o ,

c : ’ B S ’ ,
,-C~”_._w_~mJNJTIALIZATION-n, v 1m111AL12AT;0N : _INITJALIZATION-
S , ~ INITIALIZATION S IN!T!ALIZATION - INITIALIZATION
.—C -

C o . -

CCC__SET_RUN._PARAMETERS o — : A :

CALL PARAMS B (DT.NR.NTIMEZNPRTCY,ISENS,ISSQR.INTERP.
1, IPSENSoIDT) i RIS :
c

__wc,POPULALLON ARRAY“lNLIlALlZAIJnN"
- CALL POPDAT
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4« PROGRAM

P

12/31/6;whmm"”"

NISIM -~ FORTRAN EXTENDED VERSION 2.0 (479

NOOoO
!
i

"RUN LOOP

270

. D0 22 M=1,NR

ab

g ey ekl gl

T;OQ ..--.; l - i i .. : '. ‘é .
ITER=0 :
YEAR=1953.,.0

NN=0

; 1POINT=0 3

8 c . R {

: C_RESET_POPULATION. _ARRAYS_AND_PARAMETERS_FOR_EACH. RUN o

i 280 CALL POPSET g

| o z

| .C TEMPORARY FARM INCOME o

; YEN2200000. :

i C ;

1285 C_INITAL_NONFARM. INCOME.

; YNFNI=97250,

: : YNFN=ZYNFN]

: - c

! C._POLICY.VARIABLES 2

[ 290 PMAR(4)=,3 * {

- PMAR(2)=,2 - .w-mé

! FPMAR(3)= .1 ]

__PMAR(4)=.1 ;
c !
2085

c TEMEDRARx*uwmlewEmHAME*AMEBAse-nx‘ﬁanm_taemmooERleAIJowmsscroa,_g
PY(1)=700, | %
RY(2)=260..

PY?3)=700,

PY(4)=5320, . ]
C .

G FDLLONJleEARAMEIERS“SEI~BA§K.EAGH*RUNnEOR_SENSLLIVITY JOBS
' CM(1)=CM(2)=CM(3)= 1, !
.Ch(d)=1, — ' —

Cl.i=.5
cL2=.5

CL4=1.
CLS=1.._

CLé=,5
S3=1._. .

310

Ci(3)=1870,
C1(4)=546._

c

.C

1c,;LNLLLAL_Amn;cousmamI;MALUEﬁq*suganuxiaeﬁugwny- ISR T L

. —31 5.

- EAP(1)2,75 e ‘Jf;* “:jS}~;4
- "EAP(2)=.5 ) L L T e
EAP(3)=,75_

. EAP(4)=,6
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¥ROGRAM

FORTRAN FXTFND&D VERSION 2,0

NISIH (179)

12/31/69

320

CAPLO(1)=6.0
APLO(2)26.0

APLO(3)=6.0
_APL0(4)=5,3

CL7(1)=,05
CL7-(2) =1

325

- CL7(3)=.,05

cornee mw o

CL7(4)=.03
PF(1)=1,
PF(2)=1,

330

PF(31=1,
PF(4)=1,

cL20(1;=0.
CL20(¢2)=,25

cL21=0,

cL22=0,-

CRU(1)=44,3 L
CRU(2)=35,5 ‘

CRU(3)=17.1 -
CRU(4.)=43,-

DO. 8022..K=1,4
" OBPF(1,K)=1,5
BRFL2,K)=.5

8022 CR(K)=CRU(K)

SUlCA=18393%940.,

ZLC1= 15249,
-PFN=,0073 -

PFNU=PFN

DEMCFN= ?aoonooooo.,~

—350

CALL—POPOUT-(YNFN)——— PEN,DEMR:DEMCFN) LABA)Y

355

-THFMFOLLONING JINITIAL. VALUE“EOUATlnNsnFOR CALAN,¢CALAM

anaoOcal aoo

AS LONG AS CM(K).GE.1, AND LARA(K)=DEML(K) K=1,4
CALAN=CO(3)*CB(3I*CL(3)*RY(3)«CU(3) :

»AREQCORRECK

CALAMSCO(4)*CB(4)*CL(4)*PY(4)wCM(4)

~360.

DO 8026 K=1,3

"ﬂ026~SEL&K)=DEMR(K)/CALAN

SFL(4)=DEMR(4)/CALAM
DO _8027...K=1,4.

365

8027 —AL(K)=LABA (K)+EAP(K)*APL (K)

APL(K)=AMAXY (APLOCKI*CH(K) . -SFL(K)/LABA(K), 0,

DO 8025 k=z1,2 .
TLCF(K)=CL20 (K INAL(K).

—-370-.

8025

C

TLNF(K)=(1,~CL20(K))*AL(K)

TLJC=CL21%AL(3)
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AROGRAM

.

NISIM

FORTRAN EXTENDED VERSION 2,0

(179)

12/31/69

115,

TLJF=CL22+AL(3)
TLJGRCL.,=CLRL ~CL22)wAL (5)

Lt

1

'PRINT LANDN INITIAL VALUES C(INDIRECTLY 9FT>

—BEFORE_THE. FIRST:_OUTPUI_AT_T=DT

ISUURRU, )

WHICH ARE ALTERhD

PRINT 8012,M
PRINT..8013,. . AL,SFL, TLJbaJLJP

.. ) AC

[N

~ PRINT 8014, APL,TLNF,TLCF.TLJF

-
BRI S

c

CP3=10'CP2

s i e o -t et 4 50 g S

" C INITIAL CONDITIONS,

BEEF
PFT=5100.

PMT=2400,

S SIS SRURSTEIRE SR,

PEM=36.5 2
PMM=13.5 .
TDNAM=5260..

DO_6010 LL=1,3

,_,,.?,',’,--v Ve

CROUT1(LL) =0,
—CROUT2(LLI=D,

6010

CROUT3(LL)=0,
PA=17.9.

\
DS W S

RCON=1,
CE=0.

!
!

CFi1=0.
AlPT=1q,

AiPM=0,
ERT=.,08

o 3

ERM=,2

LE3=0._

!
i
i

i T il I B T e e

FARMIA=0,
FOREXBA=D.

SIBI SHEp

SFM=0,
GRCAP=0.,

RLTT=0,
GRE=8.

C

B e i et

C_INITIAL _VALUES FOR_THE BEEF. _SECTOR..WHICH. ARE_NOT.SET DlRECTLYouﬁND"NﬂlCW

1

" C

C

THEREFORE WILL BE PRINTED BEFORE THE TIMg LOOPS BEGIN

DFT=

JARPFT
DMT=.1xB40TwPMT

DFM=.07«PFM
DMM=.07«PMM

A2T=.25%PFT
A2M= .41 *PFM.

SFT=B20+PFT

TDNM=BOw.GM_

PRINT_ 6007

PRINT 6008, DFT,DMT, DFM DMM A2T, AQM:SFT TDNM .
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ROGRAM .~ NISIM  FORTRAN EXTENDED VERSION 2,0  (179)  12/31/69 .15

'SENS IS -THE- SWITCH FOR~JHE CALLMJO—SENSlNu ‘ , : ,
1F ISENS=1 THE CcALL WILL BE EXRCUTED ' S
EXCEPT-WHEN--PERFORMING. SPNSXTIV!TY—ANALYSES ON—IHF POPULATION ~~~~~~~~ e
. COMPONENT (IPSENS,GT,0)» IN WHICH CASE SENSINC IS CALLED FROM . -
ROPRSET, : : -

oqnéur:é:nAq

— 1F(-ISENS .NE,.1)—.G0.-T0-.B028
~IF (IPSENS,.6T,0) GO TO 8028

oo C—SET-PARAMETERS-FOR-SENSINC-- - _ '
CALL SENSINC (M, ZIN,OLAM,XLAM,)SVAR,NAME)

(92

8028 CONTINUE

C ,

C , -

oG- BEGIN._T.IME--D O = LOOP-IN WHICH-T-ACCUMULATES.-TO-THE- RUM LENGTH. (EDT«NTIME.
. 'C BEGIN TIME DO-LOOP IN WHICH T ACCUMULATES TO THE RUN LENGTH (= DT*N11HE

(N

P —

C

DO-1.- LTER=1,NTIME

G-
LY
R

IT=T+DT
YEAR=YEAR+DT

c - .
- C SET PRINT SWITCH -
- - IPRINT=0--— — —_
IFCITERLLT.IDT) IPRINT=] . '
DO..37--KK= DT, NTIME,IDT : e
37 IFCITER,EQKK) IPRINT=1

-

OO~ |

AF.TER_YEAR..1966 _.THE _MODEL . NO. LONGEGMEXTRAPOLATCS TO FIND-PP.C3).AND. PR (.
B} A - IF (YEAR.LE. 1966,) GO To 20
N INTERP(l)--JNTERP(?\- 0

R 20 CONTINUE.

— c — ——
C INTERPOLATF TO GET GROUNDNUT AND CnTTON PRODUCER PRICEQ AT EAbH PUINT
C IN.TIME FROM.THE.YEARLY. PRICES.GIVEN oo ‘
C BYPASS PP COMPUTATION IN AMP FQOR GRNUNDNUTS AND COTTON WHEN WE
C———INTERPOLATE_FROM. ACTUAL-DATA —_(INTERP=1)-- :
IFCINTERP(1).FQ.1) PP(1)=TABEXE(VALG, 1.;1.,120T)
IECINTERPA2)0EQe1)-PRPC2)=TABEXE(VALC )40 10-420.T0)

C _
oo C--PERF.ORM- POPULATION~CALCULATIONS . .FOR-NORTH--ONLY-—
. YCALL‘POPOUT (YNFN, ,PFNoDEMRFnEMCFNaLABA)

C—n
CJ
"___,____sozn_CALL LANDN
c
lF CIPRINT., EO*1L_CALL _LANDNP
c

.,m_”_”m-G_ATL-CONIAINS WJDJAL GROUNDNUTWLAND-JN~NDRTHERN“NIGER!A~”W____M:-ATL(iLw
C (IN K ACRES) = ToTAL COTTON LAND IN NORTHERN NIGERIA = ATL(2>



http:IF(INTERP(i).FQ

! v .
e

|4+ NISIM  FORTRAN EXTENDED VERSION 2.0  (179) 1231769 115,24,47
c . TOTAL FOOD LAND NOT IN THE MIDDLE BELT = ATL(3)
i TOTAL--FOOD—-LAND—IN—THE-MIDDLE BEL T B ATL(8) .

ATL(1)=TGLN o - e O T
—ATLA2).=TCLN- —
CATLU(3)=ZLCL=-TL(4)

ATLAAY=TL 44 ' ‘

c R ' RN

- C._GENERATE:.COT.TON _PR.[CE. AL UL PR S —
c = o | T . T o ;

e PCHE RCWOR( L o 4CWA%T). —

- . IFCINTERP(2),FQ,1)-60 1O 34 . .
. PM(2) 2,345 4PCW_* (00368 ____ . - e '
34 CONTINUE = : , o o |
G
~C GENERATE GROUNDNUT PRICE
C R - _—
PGH=PGWO*(1,+CH2+T)
. IF.(INTERP-(ljo £0.,1)._6G0 TO 35 -
| PM(1)=PGW o
35 _CONTIMUE. -
c y .

——C--COMPUTE _PM(3)-~=PRICE _FOR_GRAIN-FDOD__AND_RM(4)._=r PRICE_FOR..ROQT .CROP_FOOD....
C . . ' .

e PM{3).2PFN/(CP1#CP2_+_CP3.). — , 8/28. ..

PM(A4)=CPL*PM(3) - 8728

c B o
C COMPUTE THE PROPORTION NF FOOD SOLD |

e - PPRS (3) =AM IN1.C DEMCFN/SUPCEN:—4.,) ’ SR

PPRS(4)=PPRS(3) -

C —
c i , , ]

——C..DO0_.LOOP_FEOR._THE_.FOUR-NORTHERN_AMP._CALLS — SR

DO 36 L=1,4 - | 5 |

G e
c ‘ R ‘
C__PREVENT CHAOS._IN AMP_RESULTING_FROM_ZER0..CROP _LAND. ____ - :
IFC ATLCLYWLE, 04) ATL(L)=.00% o
c e —_ ' LR
C SET ALABA(K)=THE EXPRESSION FOR DEML(K) (FROM AMP) K=1s4 S
ALABA(L) = ATL(L).___*(CA(L)*C5(LI%PYLL)) e A 2418769,
C . ' , ' R
36 CALL”AME~LAIL£L)1811LJ1ALABALL)LHR(L).TAXRP(LlJIAXRM(L);RMAR(L)¢;12/JGZ69.
-1 PM(L)Y, VAP(L),C1(L)aC2¢L)sC3(L),CA(L),C5(L), R
.2 CQJL)JCZKLl,CBIL);C9(L):XLDD&LQJEMPIL)JDE?L(L).WAGES(thYLD(L)L~82“_“;+1
S YLDLCL),VAMCLY,YLD2CL),YLD3 (L), INCPCL), TAXP(L),OUTP(LY OUTL(L), 83
4._OUT2(L),0UTB(L)sINCACLY ) TAXMCL)SCLOCL) 4CM_ (LY, CNFICL),EMPM(L) Y. .84 .
5 WAGESM(L),WRMs  INMY(L),RLRE (L),OUTPL(L),0UTP2(L),OUIP3(L), 85 . .
6 C11(L)sCL2(L)20L3¢CL),ClA(L), PP (LY, PETPIL),PETMCLY, CL164L) )
7 FFGRI(L),FFCICL) RLND(L)Y, TAXGCL), YLDW (L) +SUBICL)Y, INTERPCL), - S
B__PPRS(L).) » ‘ I SRR LS AL
C | L | TR

-——C.-SUPBLY_TDN_FROM.CROP..RESIDUES. [N FLY=FREE._AREA_TO_SUB._BEEF , !

¢ L P SR, e T T AR Ut
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¢

¢ NTSiH "FORTRAN EXTENDED veasxow 2,0 (179) ,";2/;14§qu@~5L;,;J,,15 24,47,
TDNRES OUT3(1)+OUT (2)+0T3(3)+0UTI(4) 8/19 *
'CALL BEEF

. - | L
C DETERMINE THE SUPPLY OF GALORIES FROM LAND IN. THE FLY- FREE NURTH PLUS
c ' ' s

- LAAD-JN_:HE MxnuLe BELT
SUPCA ou71(3>+ou71(4x : .

e | ol | e S S
C COMPUTE. ‘CALORIES PER ACRE., FLYqFREE AREA AND’ MIDDLE BELT ~»A+T&R LOSSES 8/%8
c- S - o e e — SR
CALANSCO(3)«OUTL(3)/ATL(3) i T R V2 13
e -CALAN=CO.(4) #OUTL(4) /ATL: (4): ;; e 8/28..
c N .
~—~C-SET-CASH. RETURNS- FROM. AMP. FOR*tﬁxI~LANDN CAL BRI _ ,
c B U |
il _pOl8021. KEL e T WIS NS IR, [ Y W
8024 CRU(K)= RLRE(KY /. R I R I RO 7127

C NORTHERN NON ~FARM INCOME, .INpUT FOR -POP, sFrTon
---~~w-YNFN-~~¥NFNI*FXP(o061*T)

. -
-C- GENFRAT& CRITFR!’ON VARIABLES — e
C

.._.-.C-‘NXGERIAN- DEMANDF.OR.. COTTON-»T 0.--AT 1963

- DEMCOT=112000,%EXP({ (0254, 00123+TH#Ty
-—C -COTTON. NET .EXPORT.--BALANGE...
- SUPCOT=.345+0UTP(2)
i FOREXC 2 ( SUPCOT~NDEMEOT) #PCK-
€ GROUNDNUT NET EXPNRT BALANCE o o
e FOREX G=OUTP2{1 ) *PGH ———m e e

T _

.un_c N o - ; e
~IF 18SQR= 1 » THIS JOB - ~2ARES STMULATION VALUES WITH ACTUAL DATA SbRIES
.-wc»lF ASSTIME=1 _, —_ACTUAL-JATA. -VALUES E¥YISTAT-THIS-POINT-JN— TIMb -AND

-C SUMSQR WILL BF CALLED DURING THIS PASS THRU THE MODEL
we- G -

. ISSTIME=0
e e JEL T SSOR (NE L 19—~ GO-T0- 2011

- SIMVAL(1)=PFN 2
e - S TMVAL (2) = QUTP (1) 4
SIMVAL(3)=0UTP(2)
m_wn_»m_lDATA 13%[DT...
DO 2040 KX=IDT,IDATA, IDT
2010 1E _LITER,EQ, KK)NJSSTIME 24 e
’ !F (IsSTlME EQ.1) LALL SUMQQR(M OLAM XLAM.ISENqa
2041 _CONT.INUE.. : v s —_
c o : o o IERPRIREE > B
c IFCIPRINT,NZ,1)..60 7O 20350~ . & .
C BEEF PRINTING ”
i CALL __BEEFP . -

C .
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fOGRAM  : NISIM  FORTRAN EXTENDED VERSION 2,0 (179) 12731769 S al5,2

C. PRINT EXECUTIVE PROGRAM QUTPUT

e PRINT--8499 Lk -

- " PRINT 8500, FOREXC,FOREXG, YNFN; DEMCOT,SUPCOT
. c . : o :

. C" REGULATE SUMSOR PRINTING

' IE(]SSOR,NE.1)-60-T0.2039
CALL 'SUMSQP  (M,0LAM,XLAM,ISENS)

S
2030 CONTINUE
Coinn

CALL - GRTRN (TAXP,FFCI,CNF1,VAP,VAM, TPOPAG, TAXM, 10T,
1——TROPNA,»-SUPCFN)

' LE_LLTER,EQ,NT}MEi_CALL«SUMRYG»fNAMErOLAMJXLAM+JSENS)

i e ok bt 12 ot 1 o A 47

ool o;

STORE PLOT VALUES WHENEVER ISSTIME=4

IFCISSTIME.NE.1) GO TO 100
NN=NN+1 o—
ZT(NN)Y=T
YL (NN)=PFNe . -
Z1(NNY=SERIESA(NN,1) .
Y2.ANN)=OUTP (L) — - -
Z2(NN)=SERIESA(NN,2) ‘ )
YS(NN)=OUTP(2)...._ - — _ . e
. Z3(NM)=SERIESA(NN,3)
—~300_CONTINUE - e e —

1_CONTINUE : - e

anNno; o

HERE_ ENDS..THE_YIME._LOOP__==__DO 4 ITER=1,NTIME T,

IE_{1SSOR.NE.1)_ GO T0.21 . — e I
* CALL VARPLOT (2, Yi, Z1+ 2T, 71, 27, 7T, 2T, 21,27, 21, : I
1 1HP, 3HD 2 1HH, AHA, LHH, 1HH s 1HH 4 4H, 1HH, 1HH, .
2 1445 °0es +012,4007, 13, IGRAPH, 2T,3HPFN, 8HDATA PFN, : |
3 ‘ —1HHsAHH, LRH ) LHH ) AHH ) AHH, 4HH AR oo
) 4 : 1.91-01.01001901':1.01-710’ :
- CALL...V.ARRL.O.T..JK:.4.Y2:‘..v.Z?,rVA-LG,.ZT...... 2T 274 274 27,27, 27T, -
, o1 __ 1HG,1RD,1HP,  1HH, 1HH, 1HH, 1HH, 1HH, 1 HH, 1HH,
2 14-..0.‘0...‘»1920 000..4.* 780000.'.0--—13--9--“’ GRAPH o-‘Z-T»I 7HOUTP ‘ 1 >~0--«-
. 3 7HDATA GR, 4HVALG, 1HH, 1HH, 14H, 1HH, 1FH, 1HH, 1HH,
k- 4~~1~0 +21.,100 000 00 0, 11 ] 1 21 o--p»1~'--' i . :--1».~) me e e s m——— —-
" CALL VARPLOT (3:Y3,23,VALC, 7T, 7T» 2T, 2T, 27,27, 2T,
1 1HC ) 1HD, L HR,. 4 HH, 1KH, 1HH,) 1HH, 1HH, 1HH, 1 HH,
2 14,,0.,343000,.122000,,13, 1GRAPH, ZT,7HOUTP(2),
3 8HDAlAnCOIL"4HVﬁLC)M“_‘____iHH,iHHﬁiHH¢1HH;IHHQIHHmLHHk
4 1001!'1000000000 1;01.'10'1"1.01.) . =

bl Ao

21 CONTINUE-
22_CONTINUE

c




zasnam g NISIM

';k=r’;',f1‘. o T LT e R L
’ 'FORTRAN EXTENDED VERSION 2,0  (179) . 12/31/69 1B

c HERE ENDS THE RUN'LOOP ~ -» uDO~22£M=1aNR"”

i«____-—-.aoa4 FORMAT (LHO 9X*APL(1)*:6XtAPL(2)wobxtAPL(33*.6XtAPL(4)*a

c | ‘ ' o i
3012 FORMAT(iHL,aINITlAL—VALUES_FQR LANDN*~»mm_LNDIRFCTLYuSET: USRS S

4 " 5X+RUN NUMBER w,12) -
-FOR' aT.(1HO, 9X*AL(14141XMAL(24$41X*AL(5)*+2X#AL(4)t~
4T 7XWSFL(L)*, 6X*SFL(2)¢.6X*SFL(3)* 6x*sFL(4)w 6% <=1.»»‘*'
2. *TLJG*, BX*TLYCH/ — e

'3 IXL10(EL1.4,1X)) o

“;01

1 6X*TLNF(1)w, SX*TLNF(2)*45X*TLLF(1)*oSX*TLCF(E)* BX*TLJF*/
2 9X10CELL. 401X : , -

. -
-~w~~~6OUZ~FORMAT(1H01*INITIAL VALUES EOR ﬂEFF SFCTOR '!“IND!RECTLY gerx)m_“w_-"
6008 FORMAT (1Ko, 9X*DFT*p9X*DMT*.9XwDPM* IX*DMM*, 9x*k?T*. S : ,
1 9X*A2M%, 9X*SFET®, QXtTDNM*/ : .

2 9X10(E11.4,1X))

C

: 8495 FORMAT(1HO, + EXFCUT]VE PRGGRAM nUTPUTw) | S

e85 00 -.FORMAT (1K1, 9X*F0RtXC*46X*F0REth,6X*YNFN*o8X*DhMCOT, 6X4SURCOTM o

; 1 9X10(ELL. 4, 1X)) : -

_m--m_mm.zozo FORMAT (30X3(EL1 040X ) : ‘ - : -
“END ’ '

3



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

. B A vt
f— « 4 > -
CORE MAP 15, 25 03. NORMAL ~ CONTROL L =
. —m==TIFEm==L0AD. MODE~::L1--L?-----TYPE--'-----"vs*--‘USER"-*+:z=CALL:z:::
FWA LCADER 073717 FWA TABLES 066701 .
»PROGRAM==n=ADDRESS=__ .=l ABELEDs~ -COMMON-- i
CRTRN 000212  TIME 000100
: SMCRT——____.000110._.__
BFCRT 000131
PRNT e e 0 0 0.1 36....
MODEXY 0nn137 .
, —MODGRT. . —....000165 ...
SUMRYC 000672 SMORT 000110
L —-MCDCRT . _..._.0D 0165 ..
RUN 000540 -
TIME e 000100
BFCRT 000431
TEMP. . 000543 .. .
MODEXR 000562
5 ‘ I MODEX!. ... .000573.
AMP 001564 MODEXT 000137
- . u AMP1L 004551
| ALN3 001362
% _ PRNT . 000136 .._._
‘LANDN 002445 TIME 000100
v —_ e RUN- 000540 ..
LAND 002257
ALNL. .. 002260.. .__.
ALN2 002341
— ALN3 e e 001562 . ...
BEEF 003741 TIME 600100
- : — BFCRT ~omoe 000181 oo
. BF{ 003451
BF2— 003512 e
BF3 003552
- : : : BF.4- . 003665 ...
o LAND 002257
SUMSQR 005027 ~SERS 004747 .. .
o TEMP 000543
VARPLCT 005240
PLT 007360 o A
TABLIE 010043 . . )
DELAY 010130
TABEXE 010207
DEMOG 010265
SENSINC 040441 : e
POPDAT 012320 LUNTT 010573
- RUN 000540 . —
TIME 000100
— PS17¢ 04.0575 e .
. , CPINDEX 010602
: e [ » — ' POPD 010610 e
CPOPSET © 012454 - LUNTIT. 010573
o L RUN 000540
PSIZE 010575
PINDEX .. ~010602
POPN 010610
SRS PORVAR. o 012428
D DEMAND . 012447
_ROPOUT_ 012525 o RUN oo 000540, ..
' TIME 000100 ‘
PSIZE.-.. . ....010575 .. -
N . _PINDEX 010607




e | | | 7 L POPVAR 012413
b e NEMAND 012447

“. CUROPUP 042704 - . Tt UTIME - 000400
SR - e PS2E 010575

i DINDEX. 010602

L .

e ROPD 0106310 ——
©“-POPVAR 012413
——RS1ZE 010575 —

ST S -~ “PINNEX 010602

e e e e — POPD -010610-—

“POPPRT - o - 043433 . 0 ol s LUNTT 010573
e e RUN 060540 ..

C e T CUTIME 000100
-PS17E e 010575 -

EER | - o | PINDEX 010602

I e , - R P PORN 010620

Pl S POPVAR 012413

e e e e e e e g L RGNNAH 013430 .
U0 POPPLT 015675 oo LUNIT 010573

' e e SR e e T.IME ---0N0%00 ——-
‘PSIZE 010575

AR . , PINDEX——ee 0406020

R S o RGNNAM 013430

o INDEX—w- o 034053. - PSJZE— 000575

L PARAMS 034074

g;,~ﬂ;“7mwgulstmy_umm___o&4210 — : : LUNI T 010573~ -

SRR N o SRR RUN 0nn540

ATE— . : N ' : ——TIME -000400- ..

AT . SR o o o - PSI7E 010575

PINDEX - 010602 .. -.

POPD 010610

POPVAR ... 012413 ...

DEMAND 032447

LAND - 002257....

AL NI 0n2260

ALNZ 002344

: , _ : , ALNS 0n1h62

| SRR S, S MODEXT oo 000137 o

Lol Sl e e e e AMPY 001551

N S B BF1 003451 -

BF2 003512

BF.3 4n3ss2. ..

BF 4 003665

o ; , PRNT -000136.- -

ERE P S B R Tt R S s : BFCRT 0no131

SRS 004747 ...

T e T D e TEMP 000543
I SENSJT o . 034162. .

e POPSUM e DA3ATE




LV e i i & e e n

means optlonal call

AY

EXECUTIVE
PROGRAM
NISIM

' CALL TREE

ST ~ (NON-POP, ROUTINES)
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