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Introduction

In short term sectorial planning, it would be of great %
help to the planner to know the required foreign currency which
will be necessary to implement his plan.

To be specific, we shall consider the period of short term
planningto beone year and the sector under discussion to be the
industrial secior.

One of the main immediate purposes of planning in
a given . sector is %o avail given production which will enable
us to meet the intermediate demand on that sector and the final
demand with its various components. One of the critical
components of the final demand is the export component. Exports
are one of the important sources of increasing our resevoir of
foreign currency and improving our creditor position.

So it is not surprising o see the planner in a given
sector, especially in the industrial one, stressing very clearly
the exporting power of his plans.

We must remember however that to fulfill that plan of
exports, we need Lo avail given production for that purpose and
this in turn does require certsain amount of non-competitive
imports and does require other intermediate demand from other
sectors, which in turn press for more demand on non-competitive
imports.

This means that the plan of export in given sector does
require certain amount of non-competitive imports o that sector
and to the other sectors of the economy. That burden on the
creditor position should be considered whenever we are consider-
ing the exports plan of-given sector. The planner usually puts
that in consideration and whenever he presents an exports plan
for a given sector, it is usually coupled with the foreign
currency required for the fulfillement of the plan.

However this foreign currency are usually that needed to
that given sector and are the direct ones. The indirect effects
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and the burden on the other sectofs are generally not stated
specifically in the request of the planner. That situation usually
leads towards bottlenecks hindering the implementation of the

plan. It is the purpose of this study to describe the methodology
of getting these effects coupled with a pilot example to show the
numerical approach invelved in this methodology.

The model:

To get the direct and indirect effect on the non-competitive
imports due to a given vector of the final demand 1s a classical

problem in the domain.of Input - Output analysisx.
If X! = The technical I/0 coefficient
n = No of the sectors in the I/0 table
Bﬁ = The coefficient of the non-competitive imports in
sector n
AD, = Change in final demand in sector k
z;xh = Required production in sector h to meet the final

demand Vectoz?JSDK
j}Bhk = The noa-competitive imports of sector h due to unit

demand in sector k

SLK = UnRit matrix.

Then we have s
AL o= Z(S’ ~AVTETA D, s
k=] nk
: = = Bi ) __r,)mi. ;
(&B) hk = (5% hk eee (2)

= g ; '-l 2 W e o 1.. . S !
waere (®-X )hk is the inverse of the matrix (d-X )kh'

* See For example leme No 3 To the National Planning Committe

Cairo by Ragnaer Frisch Dec, 1957-lMemo. No. 360 by S. Hemid & ¥, Omar
5 dn equationd),h & k indices decribing the order of the row &

column respectively.
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Notice that the matrix (ZSB)hk can be computed once for all and
it is & characteristic of our economy.

Call Ghat matrix the import requirement matrix. The vertical
sum

L
5 = 2y (AR, s )

of any given column k in the import requirement matrix has a
very significent meaning.

It gives the total non-competitive imports (direct &
indirect) required to tuleill o unit of final demand in sector k.
If that unit of final demand to be used in export, then the real
expérting power of that sector is  EX(k) given by

CEX(k) = 1 - 8(k) eoe (4)

The exporting power EX(k) of sector k, requires non-competitive
imports S{k). In other words, the non-competitive imports S(k)
allocated to sector k, will produce an exporting power EX(k).
This means that a unit of non-competitive imports to sector k
will produce an exporting ability EXO(k) given by

EX (k) = (1~ 8(k))/ S(k) ooe (5)

The index EXOCk) is very important in describing the potentiality
of the different sectors in exporting. In the above model, we
assumed, off hand, that the different sectors of our economy have
unlimited level of production, i1.e. the different sectors can
increase their capacities by the required level to meet the final
demand or any of itis components.

. There are, however, some sectors in the economy which are
already working at maximum capacity. In ‘the'near future, at
least within the span of the period of the short plan-~ (in-eur
case 1t is equal to one year) - there is‘no.possibilityfof
increase in the production of these sectors. One obvious example
of such sectors, in our economy, is the agriculture sectuwv.

In: the following section a modified model is given to allow for
the fact that some of the sectors are working at maximum capacity. _
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The modified model-(Some Sectors at maximum capacity):

Let T,S,...0 be LThe sectors whose capacities are at
maximum bound. This means thatb

AX;}:O cee (6)

where J S BB yess
From (6) and (1) we have

%L' (g"X : J-lL

s s 2 AD
E:T hi k
W:fleI'e h = I‘,S,.;.o t (7)

and = :
e e LT
AXy = g (8-% Dy ADy

Where hzlga,ooo) I‘gSgocapt"\osoon

By successive pivoting around the pivotal elements. jj where

j = ILy8,4..t, equations (7)can be rewritten in the following form
S Py e e VB Syre sl atalily

where br= Ideses ol

and for h = DIyS,s0.b szh_z £3Dh (8)

a.rld fOI‘ hzl,29¢oo)r,8gcangt(oonn Azh :b

The set of equabions (8) in this modified model corresponds o
equations ( 1 ) in the original model where there were no limits
on the capacities of the different sectors.

Now consider the burden in the imports due to given vector of
finsl demand,in exports says. For simplicity let that given
vector of final demand does not include those sectors working
at maximum capaclity.

That means, if this vector is given by ADy, k =« ,,3...,-{,
then ¢ ,B,.., do not include r'ySjyecebe

¥ ) T,8,...0 (means excluding 5 Spiee il
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The original given matrix inputs, do include the non-competitive
1'111};)01*{79.;,,, Program II frees the ftechnical coefficients derived from
program 1, from the non-competitive imports content, provided we
are glven the non-competitive 1mports coefficient B (h=1-*29).
Program II gives as an outpub Akn (k=1=—>29 - hP14*29), which

are freed from the non-competitive imports.

Program III & IV give the matrix ( _X')kh and (S-X’)ﬂﬁ .

In this numerical example, sectors 1 & 2 are assumed to be work-
ing at maximum capacity.

Putting that into consideration, program ¥ gives the coefficient
W » B=1-229 , lks3-29

It gives also S(k), EX(k) & EXO(k) for k = 329 for both
alternatives A & B.

So far the final result obtained via program ¥ can be considered
as general characteristies of our economy based on the initial
input-output table & fThe non-competitive imports.

We can use these general results in getting the repercussion of
any given policy of exportsplan., For example, for given exports
plan for the industrial sectors, l.e. for a given vector of
export OD(k), k = 3—»24 , prograw VI enables us to compute the
non-competitive imports DS2(k) required from the industrial
secto?s (k=3 —»24), corresponding to each export element DD(k) .
The program gives also the required non-competitive imports DS3(k)
required from the other sectors (k=25-) 29) and the final demand
DSl(k) from sectors 1 & 2.

1.5, DS, (k) = DD(k) 24 Wik\

h=l,2

DS, (k) = DD(k) ,5 . B;l ‘th
h=3m524

DS.(k) = DD(k) 2 2

In the following appendix, Fortran programs,l—»6 are given right
with the coresponding symbolic tables. of the various inputsgoutputs.

-
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Table II
k h l 2 3 ©0 0 C00600Ss06T 29
99900301
02
03 o
- Xen
29
99900330 B,

=4 }Jﬂ'\ \
ﬁh + d.qfﬁ;h = &= A h From table I and II
k k

Table II1

h
k 1 2 3 o e e tatvisiciohisi )
99900401

02

03 -

: (2= B

29
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Tabke IV

n
k 1L 2 5 T L D
99900501

02

|
03 (o= %)
29

Table Va.

k
h LD% bDL}. bDS .-o..-.-cn--thg_

999006012104 %g, 1k
9990060240, 2k
99900605

2

eoRecoROC @O0

n
O
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Table V b,

k
h B R B L S ek e A 29
99900703
, 5
99900729
99900899 S = 2% = :
99900999 [EX(K) = SL= (1 ";B\h Y ?Bh\‘{hk
99901099 S = B B = )T
99901199 |EX, (k)=5S1,= 1-[%3}1{11}{ z (b{k*-é{)] A
[; By Ve ~ i * 2}9]
Table VI
k DD(EK) Ds2(k) Ds3(k) Dsl(k)
5
4
5
29
SUM

= Taken from tabie'j[ 8,
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PROGRAM TO COMPUTE TECHNICAL COEFFICIENTS FROM THE ABSOLUTE VALLUE
OF 'l /0 TABLE .

DIMENS10ONX(33,33),SX(33), $(33),b(33)
READ2 ,N, K, K1, K2

FORMAT (L13)

DO31:~1,K

READL, (x(i d) =1

READL, (SX(J),J u)

FORMAT(1@X 8F8. 6X)

nosl. ;

DO5J 1 N :

X(1,J): X(I J)/SX(J)

'DOSJ 1,N

S(J) d.

D06} 1,K

s((1) S(J)+X(f J)

D(J):1e=S(J)

11 @1

p09i 1,K

PmmmmquZJ,H (xC189); J157)
1417
PUNCH1@,K1,K2,1,11,(X(1,J),J 8,14)
101147

PUNCH14,K1 KZ, bR, 3 a5 =20)
(1] 147

PUNCH19,K1, FZ Ly L1, (XC1 ,0), 9 22,28)
111 147

T?Ng?ll KT K2 1 ] 29)

PUNCH7, (D(J),J 1,N)
FORMAT( 10X, 7F10.7)
FORMAT(213,212,7F10.7)
FOPMAT(ZIS 2102 r1r.7)
GOTO1 :

END
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e PROGRAMTO CHANGE THE NON-COMPETITIVE IMPORTS AND DISTRIBUTE THE
C CHANGE ALONG THE COEFFICIENT OF THE INPUTS . iz
DIMENSION X@PRIM(30,30),B0PRIM(30),BPRIM(30),DBH(30),XPRIM(30,30),
XSXGKH(36) | = '
16 READ1,N,M,KODE1,KODE2
1 FORMAT(212,213)
DO5@K 1,M
5@ READ2, (X@PRIM(K,KH),KH 1,N)
READ2, (BPRIM(KH) ,KH 1,N)
READ2, (BPRIM(KH) ,KH 1,1}
2 FORMAT(10X,7F10.7)
DO 4 KH 1,N
SXBKH{KH) @,
DBH(KH) BPRIM(KH) -B@PRIM(KH)
DO 3 K 1,M
3 SXBKH(KH) SX@KH(KH)+X@PRIM(K, KH)
L DBH(KH) 1.-DBH{KH}/SXEKH(KH)
DO 5 K i,M
DO 5 KH 1,N
5 XPRIM(K, KH} X@PRIM(K,KH)*DBH(kH)
N1 N/7
N2 H-(11/7)%7
|F(N1)6,8,13
6 PRINT 7, _
7 FORMAT(1GHERROR 11t MACHINE)

i i SO e
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20)

i

3 e}

LE=N2

DO 1P Ko, M

PUNCH 17,KODE1,KODE2, K, L, (XPRIM(K, KH) , KHr L, LF)

i FORMAT(213,212,7F10.7)

GO TO 16
IF(N2)6,13¢,15
Ki-2

GO'TO 2¢

KIS

DO 1hg Kest,M
L2

~
e

LFeilg5
DO 1LMT1, M1
PUNCHT T, KODET, KODE2, K, L, (XPRIM(K, KH) , KHnL, LF)

L.. :L_{‘7 o

h LFLFa7

GO TO(1%4,17), KK

L= '
PUNCHTT,KODET, KODE2, K, L, (XPRIM(K, KH) , KHrL, LF)
CONTIHUE ‘

GO TO 16

END



PROGRAM TO COMPUTE (I-~X) THE UNIT MATRIX MINUS THE MATRIX OF

TECHMICAL COEFFICIENT .
DIMENS| ONA (36, 30)

10 READ1,Ld,L1 '

1 FORMAT(213)

po21 1,29

READS ,(ACI, ) ,351,29)

3 FORMAT (19X, 7F18.7)
Bolilsafigge s =
DolJ 1,29

N

F(1=)5,6,5
RO e A0, )

GO TOL

\

v

6 A(i,J? To=A(1,J)
I COMTIRUE
L2-91
DO7i 1,29
PUNCHS, L@, L1,1,L2,(A(T,J),J 1,7)

L2 L247
pUNCHS, L, L1,1,L2, (AC1,J),J 8,11)
L2 L247 Sk ot

PUNCHS, La,L1,1,L2,(A(1,d),J 15,21)

PUNCHS, L@, L1,1,L2,(A(1,J),J 22,28)
L L247 G
PUNCHY ,LE, L1, 1,12 ,A(1,29)
7 L2 01 ' ' '
'8 FORMAT(213,212,7F10.7)
9 FORMAT(213,212,F10.7)
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PROGRAM TO COMPUTE (1-X) THE INVERSE OF A MATRIX .

DIMENSIONC(29,29),W(25,29)
READ2, L, Lﬁ LT

FOPMAT(! 3)
DO3M 1,L
READL, (C(M
FORMAT(
DOOM

D09 J n'

W(M,J) C(f J)

DOTHIK 1 L

XDIV 1, /CCTK, 1K)
C(In,lK) s

DO11d !,L

BElK, ) (IK,J)*XDIV

0010
}2 19,12

L)

25
(P.J),J 1
m X,7F16.75

i
¢(M, 3)~CCIK, J)*XD1V
| 7a]

1

Jo o1

4 p DaH(H,
PR!J: i5
(10

O
==
=
-
'UJ
ES
>
)
e
Luw )
""I
-
'G.
G\
~
~
~
~

L9 ﬁ? -

DOSM 1, L

PUHC”b,lﬁ LM, L2, ( (M d) 5 Joil 7)
L2 LZ+7 .
PUNCH6,LA,L1,M,L2,(C(M,J),J 8, lb)
1.2 L’+7 :

PUNCHG, Ld, L? MoE2,(C(M, J)s J: 1;,21)
L2 L2+j

PUNC 16, L4, L1 M2 (G (ML) Jiz2 2 8)
k7 L ¢"

PUNCH7, L0, Ll M,L2,C0(M,29)

I FJ?

GOTO1
=ND
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PROGRAM TO COMPUTE MNON~-COMPETITIVE IMPORTS REQUIRED FOR UNIT

[NCREASE IN FINAL DEMAND , SECTORSTAND2 ARE OF CONSTANT PRODUCTION.

iMEdStUwBETAczq,Jg} B(29),GAMMA(29, 29),5(29),51(29) A
READ3,N,L@,L1,L2 LJ,LL,Ls L6 L7 g9 L9 LI@ L1
3 FORMAT(!? Lia,hi> 5§3,12)
DO21H 1,N
2 READRI, gBETA(IH,K} Kot n}
1 FORMAT(18X,7F14.7)
READ1, (B(h1 K 1,N
D 3 /{BETA(!,2)'B TA(2,1)- BETA.&,Z)*BETA(l 1))
DOLK 3 '
AM%A(I k) n+%(BETA{2,2)*BETA(1,K)-BETA(1, 2)*BETA(2,K))
L AMMA(Z K) -D*(B ETA(Z,I\«BETA(] K)—BETA(I 1)*BETA(2 K)) 1
DO5K 3, H
DO5iH 3 N : 3
5 GAMMA(EH K} BETA(IH, i)w&ﬁMHA(1,K)+BETA(1H,2)*GAMMA(2,K)+BETA(IH,K)
Jd-1
KK 1
200 DO6IH JJ N
phwcHV,hu, 1, [H; L2
PUNCHZ, ‘a,_a,su,a3
P”Nwdj hg, E,:W,La,
iH, L5 {GAMMA(TH, K

L1, 1H,LE,
252 ”bl@oS)
N

'l
N

w0

GAMMA (| H g
GAMMA ( | H, K)
GAMMA( 1 K, K}

)

~l s
DT
_C_I?‘

e
53
o

2

s 'L,,;u

104 ﬂﬁ%lﬁ 3 N
DGBK
8 Gﬁ”ME
JJe:3
KK %
L1 L6
GOTOZ00
1@ DO12K 3,N
S{K) @.
DOYLIH 3,.N
11 S(K) sk +GAMMA (T H, h;
12 31{K} tlaubiK}};\f
MM 1
5@ PUNCH7,LO,L7,
PUNCH7 , LG, ?,
PUNCHY7, L0, L7,
PU!CH?,LU, 75
PUHrH?,LU 59
PUNCI 7,‘41 LE‘,
L8,L1
8:

1,K) GAMMA(IH,K)#*B(IH) A

..-..n_.,

l

""x.'S

—
P
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S R TR
T, D et oma L0

L0y TR e WU OB Bl g G AT
D

N
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on

—

=
e
oy

WO I N et
N PN emt o \O 3 O
L O

B Sl S T
St N Nomae®

e T TR R SR
TR IR R R St ettt

o
W

PUNCH7 ,L0,1

PUNCH7, L0, L

GUT uL.;i,.).j) 9 A
51 DO13K 3.0

S ( l‘\.} J{mi““ig "“""1
13 S1{K) (1, =S{K})

M- 2 x

L7-19

L8-L16

ol anmaings |

PPN vs—-!uzhll'x'vustiuq)
Y W Y w W W W w
v e e
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T s et L iR
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C PROGRAM TO COMPUTE :;D'l—COMPETITIVE IMPORTS REQU..\ED FOR EXPORTS I

L0 THE INDUSTRIAL SECTORS .

DI MENS | ONGAMMA (29 ,29) ,8(29),DD(29),DS@#(29),DS1(29),DS2(29),DS3(29)
9999 READ2Z,
READ23,
READ2L,
READ1,N,M,M1,Ld,L1,L2
1 FORMAT(312,213,412,13]
DO21H 1,N.
2 READ3, (GAMMA(IH,K),K 3,N)
3 FORMAT (18X, 7F10.5)
READLG, (B(K) K 1,M)
Lg FORMAT{]@X,YF]E.?)
READL, (DD(K) K 3,M)
READL, (DS @(KS,’ 1)
L rufMAT(imv 7F9, :
. DO5IH 1,N :
DOSK ;,ﬁ
5 GAMMA(IH,K) GAMMA{IH,K)*DD(K)
KK 1
DOGLH 1, N
PUNCHT, L
puubu7,.
;hl a; Ls
unrwv L0
21 3
1

L3,L4,L5,L6

L)

‘
‘

\J-J'l

\Xe}

L2, (GAMHACTH, K) , K
,? AMMA$|H Ki

GAMMAC I H, K
g,(GAMMA(Ii K
Tf'.:))

n?ﬁ

B(’\ ""io
DUSIﬂ 1,N
DOBK 3,%
& GAMMA(I M, KY GAMMA(IH,K)*B(1H)
Li=Lo6
KK 2
GOTCS
16 DO 11K
DS1(K):
DSZ(K}
$3{K)
DO!BIH
39 DS1(K) ES?(K)-&&&MMA( H, K)
DOYg@tH 3,M
100 DS2(K) DS 2(K)+GAW3 (IH,K)
DOTI1H M1,N
11 DS3(K) JoB(h)+hﬂWM&(IH K)

-
s

3 ER A
LI

el = 8
N



DDS=@,

DSSi=g.

Dssz "'ij

‘DS$3=4. -

DsSa=o.

D012K=3,M

DDS—DDS+DU(K)

bs§1ADss1+os1(K)

D8SI=D8S24DS 2(! g

DSS3=DSS3+DS 3
12.DSSQ-DSSQ+DSQ <)

IF(SEMSE SHITCH?)?@B@;?Q@I
.1bo¢ PRINT22, . e s
; 22XronMAT(u¢H

e
X
1991 PUNCH22,

iF(SLNSL SWITCH) 2040, 2001
Y00p PRINT23, 5

23 FORMAT { 8gH
W ) /8¢H
£ '
X
2001 PUNCH23,
DO26K 3,M
IF(bEﬂsi aﬁiT“W1*3@$¢ 3001
30p8 PRINT2S, K,DG(K). LD82(KJ DS 3(

26 FORMAT{20%, 12, 569, 2

/80H

/8@H

(K),DS1(K),DSE(K)

3@81\Pun€J21LK;nﬁ(K) DS {K),DS3{K), DSZ(h) DSEH(K)

CONTINU
LE(SENSE SWITCH)Lhgnd,Laol

""%E FoRbiAT LB

4991 PUNCHL ;
FE(SENSE SWITCHTY 5
5¢00 PRINT zf DDS,DS52,1
. 27 FORMAT (1 X ‘H?LM,
50@% PUNCH27,DD&, D532 2 B¢
GDTDJQQQ
END



