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An Introduction:

Dr. Nazih Deif end his group, of the ministry of the national
planning, has constructed recently, an Input/Output table for the:
vear 19625¥

The Operations Research group has the opportunivy of working
out in collaboration with Dr. Deif, the different applications of
that I/0 table. '

The purpose of this paper is to present these results, To be
taken as an example of what an I/0 table can provide us.

It is hoped that this pilot application will be considered

when mers elaborate I/0 taeble is consbructede *

Thig paper is devided into three sections. The first section
is a brief description of the I/0 table used. The second section
is a theoritical formulation of the applications of the I/0 tables,

while the third section contains the numerical results.

Section I. The I/0 table

In the I/0 table provided by Dr. Deif, the sectors considered
nad been aggregabed into 13 sectors. The components oI these
ssctors are givem iu vable Lo

The I/0 technical coefficients are giver in table 2. The
coefficients in each celi are devided intoyg%mponents: the first
component correspeonds to inputs from local production:while the
second component corespcnds o imported inputs.

he primary factors had beea devided into three partss:

% 1- Wages. : :
2= Custems and duties.
S Residual.

% A separate paper will be givea by Dr. Deif explaining in detail
the sthructure of that table.

¥ % Thepe is now, in the Operations Research Center;under the
supervision of Dr. Aglanj a project for gonstructing an
elaborate’I/0 tableo '
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Table 3 is a reformulation of table 2 where the impoxrt

components in each column had been aggregated o form the import

row nc l4.

The secbors

used in the I/0 table and their components .

o

Sector Nd

Name of the sectors and its components.

)

n

\

10

1l

12

13

Agriculture, including, foresting, snimal breeding
husbandry and animal products.”

Minning and Quarying, including petroleum extracticn.
{

¥oocd, beverages and tobgcce producis.

for

Ginning and Pressing

- o - - - - I3 . Il
Textiles and Clething industries, including foot wear.

Chemical industriess bssic chemicels, pharmthebtical
1
products and printing snd publisaing.

Sl s

Non-metalic industries; cement, ceramics, bricks.

G e

Basiec metal industries.

Engineering: industriess electric and non-electric
machicary, tiansport equipment &nd roLllling stodk,

and other mebtal producss.

Obher incustriesg Wood products, furnitures, paper
products, automebile tyres and other Ibber products.

Enepgy and Fuel; electricify and Petroleum refinary
productse.

Gonstructionsy zeil, road, bhouses and industrial plant

ity
COLESUIAG K100

Serwvicess franspertation, communication, Buez Canal,
housing, water sewage, health, sducation (private
sector), trade and finance, personal services(inclu-

ding motels), recreation and prcisssional services.

— e
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i Table (2 ) 2.

0,000 948 | 0,006 780 | 0.001 285 | 0,001 189 | 0,004 679 | 0.
9| 0,002 B44 | 02027 118 | 0,000 551 | 02000 595 | 0023 828 | 0.
0.003 792 | 0.03% 898 | 05001 B36 | 0,001 784 | 0028 507 | 0.

_ Gk eve 7l o P
10 | 0,001 264 | 02020 169 | 0.001 836 |  —--- |0.021 268 | 0.
0200L 264 | 05016 949 | 01001 836 |  m=-— | 0021 268 | 0.
0.002 212 | 0,003 390 | 0,002 937 | 0,000 595 | 0.001 701 | O
11 | 0014 5185 | 02010 169 | 0010 830 | 0.005 351 | 0.022 118 | 0.
0016 430 | 0.013 559 | 0,013 767 | 0.005 946 | 0.025 819 | 0.
12 | 0.000 474 | 0,070 169 | 0,001 101| . ——— |0.000 851 | 0.
02000 494 | 07010 169 | 0,001 10| === | 0,000 851 | O.!
13 | 0.019 273 | 0,057 288 | 0,030 470 | 0.047 562 | 0.030 625 | O
01012 393 1 02055 588 | 02030 470 | 02047 362 | 02030 625 | O«
7 Xin | 0-282 647 | 0.135 591 | 0,621 880 | 0,972 058 | 0.629 955 | O
TBE | 0,023 697 | 0,050 509 | 0,110 132 | 0,001 784 | 0,057 848 | O
= f = 1
Bfs Z%j, | 0.306 344 | 0,166 100 | 0,732 012 | 0.973 842 | 0.687 801 | O
Wi | 0.219 589 | 0.172 881 | 0.043 686 | 0.008 525 | 0.135 262 | 0.
r | 0.005 213 | 0,003 391 | 0.113 069 | 0,000 595 | 0,027 222 | O
i | 0.468 854 | 0.657 628 | 0.111 233 | 0.017 240 | 0.149 715 | O
&.T | 1,000 000 | 1,000 000 | 1,000 000 | 1.000 000 | 1.000 000 |1.
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COIl‘bo _ Table (3) s 2

“;T\\\\f; 8 97 B8 10 4 s oheair 110 12 J

e - e s g - Tt

1 | 0,000 000 | 0.000 Q0O | 0,032 609 | .0.000 000 { 0.000 Q0O
2 1 0.086 957 | 0,000 000 | 0,000 000 | 0J160 891 | 0.0i0 050
3 | 0.000 000 0.000 000 | 0,069 565 | 0,000 00O | 0.000 000
& | 5,000 000 | ©.000 000 | 0.000 000 { 0.000 00O | 0,000 000
5 10,000 000§ ©.00% 322 | 0,008 696 | 0.000 000 | 0.006 533
6 | 0,003 344 | 0.047 619 | 0.145 652 | 0,018 564 | 0.0L5 075
7 | 0,000 000 | 0.000 000 | 0.004 348 | 0.000 000 | 0.127 538
s | 0.033 445 | 0.129.568 | 0.013 043 | 0,000 000 | 0.083 794
9 | 0.013 378 | 0.297 719 { 0,050 000 | 0.009 901 | 0.038 693
10 1 0.000 000 | 0,012 182 | 0.113 043 | 0.000 Q00 | 0.044 724
11 | 0.043 478 | 0.028 793 | 0.030 435 | 0.084 158 | 0.0L6 080

e v

e 12 0.003 344 | ©,005 537 | 0.002 174 | 0,002 475 | 0,000 000
§ 15 10,080 268 | 0.046 346 | 0.043 478 | 0.074 257 | 00193 467
3 Bﬁfuﬁ.u;ch? S92 | O Coish T30 | U245 5% 0-00L B84 | 0.000 000"
0w | 0,183 946 | 0,172 591 { 0,141 304 | 0.133 665 | 0.311 558
+| Duties 0,073 579 | 0.015 504 | 0.054 348 | 0.025 990 | 0.000 000

“gliResid, | O. . 200 669 | 0,106 GB1 { 0.045 652 | 0.398 571 { 0.152 488

Gy l,OOGQOQQm A,Qeﬂ oee lsoonkooﬁf]zl ooo ooo l.ooé,oco

e —
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Section IT, Theoritical Formulation.

I/0 analysis have been discussed elaboratory in the literature.

We shall follow, however Ragner Frisch's representation which [ -
is given in many of his writings*. '

We feel that it will be useful if we explain here in some
details and in a systematic way the different formulae which has
been given by R. Frische | .

Let k denopbes the delivering sgctor and h denotes the recelv-
ing sector. The symbols k and h take the falues from 1l,.0090

Let‘xkh be the deliveries {in volume figure) fﬁom sector k
to sector He (kyh = lyce0,n)o

L@t_Bh, Wh’ = and ?h represent respectively the deliveries
to seckor h from the imports, wages, customs & duties and residual.

If X, is the total preoduction of sector h then we have the
following relations.
n
W . 2 ] 1
% Km + Bh + Wh "!' I'h T % b Xh (h—-&.g @oo0 ,n) c oo (-P.)

Let D, be the final demands in sector K.
By definition we shall have

=)
%Xm + Dk :; Xk kk=lgeon,n) o 08 (2)

Assuming constant btechnical coefficients, then we shall have

_X = Lxn = consthe
Ay
,Bh ey = consto.
X
4 st )
i e
_Wh =Ll = conste
An

¥ See for example ¢ Memo No 3 To fhe National Planning Oommitle

Geire by Ragpar Friseh, Dec. 1957, " Advance list of Some Fermulae
for Decompesition In Interflow Tables.



Th = rﬁ = consto.
X
h (h=l,ooo,n)
€ - &
-jfl- il = conste.
h

It is obvious That :

é; Ty & Bige oWl itk e!

h Pl
From 2 & 3 we see That
n :
hzi (skh s X'kh) Xh = Dk (k .= l,..-,n) ede (4)
where Skh = for k=nh
= 0 for k£ h
Putting
( g"" X')Kh = gkh = Ar-'kh sse (b)

then equations 4 take the form SLYY e = D E=l, e
Z.(5-x) X, = D (k=l,...,m)

Notice that (E—X')kh is an n by n matrix. It is simply the ésgy
n input/output technical coefficients matrix substracted from the
n by n unit matrixe.

This mesulting matrix is shown in table 4.
From equation 6 it is sesn that .

I
el
Xh —] lgl (S. = X, >hk Dk (hzj,’ouo’n) oo (?)

where (§ - X')ﬁi is the inverse of the matrix (& - X')kh ’

The inverse is given in table 5.

Denote
& D, = Change in the final demard from sector k. .
a xh = The corresponding change in. the total production of
sector he. From equations 7 we see That
4 )
A A (8§ -X") 3 4D veredis)

S k=1



BEquations 8. enable us to determine the change in the total product-
ion of sector h corresponding to given changes in the final démands
of sector ke (k=lgeeesld)e

These changes in the final production A X, will entail corresp-
onding changes in the imports, wages, customs & duties and residual.
To get these corresponding changes multiply the changes A X, by the
corresponding technical coefficients.

Thus © the change ABh in the imports delivered to sector h due
%o changes A D in the final demands of sectors kK (k=l,...,n) is
given bys n o

4 By, = B} Ax = Bf, 1«:% _'(_S_X')hk A Dy (=lyeeesR) oo (9)

Similarly the changes 4 W, AT, s AE, due to changes AD,k is
given by

n |
A Wh = Wﬁ. A Xh = Wﬁl o kzji (S—K )hkA D (h=lgooo’n) ooe (lO)
n
: "
A I‘h = l‘l?lc ﬂ Xh -~ I’l'le é:l (S-Xl)hk &Dk (hzl,oowgn) cee (ll)
) 2. L. '
A ELL = €3o A Xh = '&.l?lo ké:_i (E"Xq)hk ADK (hzlgooo,n) L (12)

Defining the value added as

Vhr- Wh+€. e0o (13)

We see that the ﬂorrespondlng: ohange :Ln A LN will be given by:

av, = (W'+ )AX ~(.1.'11-:(,") (§-X°F )nlc & D (B=Tyie v oglh) oies G4)
the

From equations 9,...;12 & 14 we gee that/matrices Bf (&F-X? )hk”

W (5XDE , ) (KDL, €) (§-X')py and VY (gmxe)hﬁ :

can be computed once for all. Eachh,k element of any of these
matrices will simply be the change in ¢he corresponding primary
factor's component of the sector h due to a unit change in the
final demend of sector k. '

K»_l
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=0,037 288 -0.030 470 -0.047 562 ~0.030 625 =0.067
.%M

- (& - 240 0N
Table (4) 1,
= i —-- il O v .
i L 2 3 5 1/ 5 A
L] +0:806 997 | 0.000 00Q —0.438 509 ! -0.909 037 =0.008 932 | 9.0
2] 04000 000 | +1.000 0og ~0.000 734 1 0,000 000 [ 6,000 000 | =0.0
3 | =0.011 690 | 0.000 000 +*0.892 070 | 0.000 000 | —0.,000 851, [ =0.0
4 1 =0.001 738 | 0,000 00g =0.012 298 | +1.000 000 ~0.203 318 | 0.0
2 | =0.0C1 580 | 0.000 000 =0.007 526 | —0.008 918 ¢0.681 838 | —0.0¢
S | 0<036 495 | 0,040 678 ~0.010 095 =0-000 595 | ©.000 600 | +0,9;
7 0.000 000 0,000 000 0.000 000 0.000 0O 0.000 000 0,00
8 0.000 000 0,000 000 0,000 000 0.000 000 0.Cu0 Q00 ~0,.00
9 | -0.002 844 | —0,027 118 =0.000 551 | -0,000 595 =0.023 828 | -.00
10 [ -0.001 264 | =0.010 169 1 -0.001 836 | 0.000 000  =0.021 268 | 0,01
111 -0.014 218 [ —0.010 169 0.010 830 | -0.005 351 [ 0,022 118 | -0.04'
121 ~0.000 474 | 0,010 169 =0-001 101 *f 0.000 000 | -0.000 851 | -0.00:
13 | -0.019 273
—_—



Cont. Table (4 ) 2.
e 8 9 10 11 i
1 0.000 000 | ©.000 000 | =0.032 609 | 0,000 000 | 0.000 000
2 |--0.086 957 | 0.000 000 | 0.000 000 | -0:160 891 | =0.010 050
3 0.000 000 | -0.000 000 | ~0.06% 565 | 0.000 000 | 0.000 000
4 0.000 000 | 0.000 000 | 0.000 000 | 0.000 000 | 0,000 000
5 0.000 000 | =0.003 322 | -0.008 696 | 0,000 000 | -0.006 533
6 | -0.003 344 | -0.047 619 | -0.145 652 | =0.018 564 | =0.015 075
7 0.000 000 | 0.000 000 | =0.004 348 | 0.000 000 | -0.127 538
& | +0.966 555 .129 568 | ~0.013 043 | 0.000 000 “0.083 794
9 | -0.013 378 | +0.702 281 | -0.050 000 | -0.009 901 | —0.03& 693
1 “0.000 000 | -0.012 182 | +0.886 957 | 0.000 000 | —0.044 724
11 | -0.04% 478 | =0.,028 793 | -0.030 435 | +0.915 842 | -0.016 080
12 . | =0.003 244 | =0.005 537 | 0,002 174 } ~0.002 475 | +1.000 000
13 | -0.08C 268 | -0.046 346 | -0.043 478 | —0.074 257 | ~0.193 467
el B AT R T T N SO e




