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Three themes seem tc be of immediate importance for the
elaboration of an efficient economic.planning system for the UAR
snd the Arab League, which would maske use of the most recent
results known on the solution of large mathematical programming
problems,viz. s

i) a large short run model of foreign trade and

. productions

ii) a large shert run model of international cooperation;
iii) a large dynamic model for the five year plan including
foreign trade anl international cooperation.

ne greatest interest lies,in principle, with the later
scheduled theoretically more developed models embracing coopera-
tion between several states and investment planning. As,however,
the training of economic plannerm in various ministries in mathe-
matical planning techniques has to be further developed without
unnecessary delay, it seems, that it should be useful to start
practical experiments on the first model for which a theoretical
framework has already been elaborated at the Operations Research
Qenter, c¢f. UAR Institute of National Planning, Memo. No.397,
Tom Kronsjo, Iterative Price and Quantity Determination for Short-
Run Production and Foreign Trade Planning, Cairo,10 February

1964, 56 DPPe

l. A large shorft-run model of foreign frade and preduction

The aim of this model is t¢ permit the eptimal solution
of a very largme production and foreign trade system. It attempts
to do this by considering the equational structure of the
system, The foreign trade part has a specially favourable
structure from the point of view of computation, and the




production system may probably.fairly well be described as
system of blocks, Special computational methods are developed

for the

computer solution of such a system.

The mein economic assumptions of the model are that

i)

ii)

idd)”

iv)

V)

vi)

the balance of payment requirements have directly

or indirectly to be taken into account, when decision
concerning foreign trade or production have to be mades
a substantial part of the trade is carried out in
incompletely convertible currencies (e.g.in rubles,
zloties or.incthe cubrencies of other developing.
countries)tand in’which(cubréncy blogksdbtheiratios of
obbained-or paidipriceg on various ¢ommodities may be
%%ﬁggrgguﬂds are usually existent upon the maximal
amount that could be sold (or bought) of a particular
commodity in a particular foreign marketb;

available quantities of exports or required quantities
of ‘imports have to be allocated to or procured from
the various foreign markets in an optimal ways

in every branch of production there may exist alterna-
tive methode of production or choice between production
of different commodities requiring for instance various
structure of imports;

a preference function has been formnlated specifying
that we may be especially interested in maximizing

the imports of certain investment commodities or in
achieving balance of payment surpluses in certain
currencies,

The data which have to be obbtained are:s

i)

ii)

the required net balance of payments with the various
currency blocks;

the marginal revenue or outlay (price) from exporting
or importing some quantity of a commodity in various
foreign markets;



ii) the amount which can be Sold or bougkt at this
particular marginal revenue or outlays;

iv) the available amount of an export commodity or the
the required amount of an import one, or tThe amounts
which c¢an be produced or used &t varying marginal
costs or revenues, or the technological interrela—
tionskips determining the production or utilisation
possibilities of various commocdities;

v) the structure of investment commodities or of foreign
currsncy surplusss that should be optimized.
Some difficulties may he expectsd im precising the price
and quantity corcepts as they may be of a stechastlc nature. If
this will %urm out to be very essentisl, part of the medel may
bave to be reformulated on a probabilistic basis, as was begun in
Tom Kronsjo, Optimization of Foreigo Trade Policy for a Planned
Beonomy by Mathematical Programmes, University of Oslo, 196l.
Purther developments bave, however, tc be made in these models %o
psrmit the comsideration of feirly large systems.

Partly based upon the debterministic theoretical framework
¢f the last mentioned work, investigaticns using real data have
recently been completed in the Germaz Democratic Repﬂbllc under
the leadership of M. Gerhard Goote Ministry of Foreign Trade, and
Dr. G.Otto, Hochschule fur Okone mie, Berlin,

The general results wers presented in the following table
quoted from GQOttQ,Probleme der linearen Uptimlierung in der
Aussenhandelspraxis, Der Aussenhandel ;Berlin,Nc.3,1964, pp.20-23:

Improvement of the Planproposition (a feasible basis solution)

of the Foreign Trade Enterprise in percent i

Foreign Trade in all Clearing currencies  Convertible currencies
Enterprise
A 0.9 =08 + 17.9
B 225 wceu + 1573
a 0.3 +0 0.4



In judging these results, it has to be beared in mind
that 1) each model embraced only a small number of commoditiess
ii)- only export commodities were considered, so that favourable
relationships between export and import prices could not be utilized;
iii) the Foreign Trade Enterprises had been asked to provide
their best possible basis solution.

The suggested analysis in no way pretends to replace
traditional methods of estimating trade volumes and prices,using
information about own and foreign economic fluctuations. Such
resesrclh is necessary in order to obtain the price and quantity
information needed for the model,

The price solution (dual) of these mathematical programmes
will probably turn out to be of special importance for the autho=
rities ceoucerned with the elaborabion of a rational system of
internal prices. As the analysis is based upon probably fairly
realistic information of what particular commodities may be bought
or sold in the foreign markets and at what prices, the shadow prices
which occur will much better than usually, describe the social
cost of these commodities,

The importance of being able to elaborate fairly detailed
short and long term economic plans together with the encouraging
experiences already made abroad seem to stress the importance of
practical investigations into the suitability of these planning
tools for the UAR with special réference to @

1) economic assumptions; :

ii) organisation necessary for obbtaining data and revising
the models

iii) the speed of convergence of the computational method;

iv) the possibilities of solving this and similar large
mathematical programming systems on the IBM. 1620
Computer available at the Operations Research Center.



As earlier menbtioned it would also serve as a preliminary
training project for various groups in anticipation of a large
five year plan model including foreign trade and international
cooperation scheduled to be developed by The Operations Research

In order to rapidly proceed to further theoretical develop-
ment and practical application, it seems suitable to have four

kinds of working groups, Viz.:

3.

1d)

iii)

iv)

a poliecy group deveted to conmsideration of general
theoretic problems and teo the problem of which sectors
of the economy should be incorporated in the first
studies using real dabea. In this small working group
would Ee Dr., Salah Hamid,Dr. Salib Roufail and Mr.Tom
Kronsios

various sectorial data groups for the selectlon,collec-
tion and organisation of practical data. An experience
in atbtempting to spply these rmethods in the German
Democratic Republic is that the practical implementation

.seems 1o be swifter if collaborators of various minis-

tries, foreign trade enterprises, big export industries
and foreign market research institutes are at an early
stage cgzgggged with this resesxch Wozkg In this group
would be/Hafez,Maurice Makramala together with colla-
borators from outside the Operations Research Center;

a small internal price system srcup, whose main duty
will be to sbudy the applicability of this methodology
for the practical »ealization of a rational internal
price system for the UAR.

a compuber progremming group which has to devote itself
to the problem of a computer programme for solving large
mathematical programming problems with the ald of a
fairly small computer. The flow charts and detailed
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Decomposition developed by Pierre Huard and P.Broise
together with. the brief account of Daniel Pigot on. the pro-
gramming -of the Dual decomposition method.on IBM 650 may
be of immedisate interest as well as the ALGOL programmes
for Foreign Trade Allocation elaborated by Tom Kronsjg

and which will be used by the Polish and East German
Ministries of Foreign Trade. Of importance for the effi-
cient solution of this and related large mathematical
programming problems is to route the iterations so that

a minimum of computational effort is required. This is
especially important when the computations have to be

done on a fairly small computer. The conclusions gained..
will praobably prove of considerable importance for the
efficient formulation of a very large five year plan model
including foreign trade and international cooperation.

To our knowledge this problem has not been mathematically
analysed., Mrs. Lidija Kronsjg has declared herself interes—
ted in studying possible ways of its solution. The compu-
tational group would consist of Mrs. Mary Nagulb Youssef,
Mr.Roushdy Amer and Mrs., Lidija Kronsjg.

2, A short run model of international cooperation

Of great political interest seems to be the formulation
of a mathematical programming system for the consideration of
the short run foreign trade and production activities of a co-
operating group of states. The elaboration of a preliminary
model for this purpose will be the responsibility of Mr., Tom
Kronsjg and it is expected that it will be ready before the
15th of June 1964, After that a new phiase of theoretic, prac-—
tical and computational inquiry on the possibilities of applying
such a more general model to the Arab League could commences.

3o A large dynamic model for the five year plan including
foreign trade and international cooperation.

The problem of probably the greabtest importance is to
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enable a synthesis of the preceeding two models and of Professor
Regnar Frisch's Five Year Plan Model, The aim would be to devise
a system which included all earlier elements, but permitted
their consideration as a very large and, if required, very
detailed plemning system. A preliminary sEudy of this problenm
will be a responsibility of Mr. Tom Kronsjo in the time period
up to lst September 1964. Important tasks would thereafter be
o move away from the linear and deterministic framework to a

more general planning system.

In order to acquaint the research groups with these
mathematical programming methods and to discuss thelr possible
improvements a series of seminars and lectures is scheduled
to be held beginning from the 24th May 1964,
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RECENT WORKS IN ALLIED TOPICS

Literature referenceg made in

"
Tom Kronsjo,

Iterative Price and Quantity Determination for
Short-Run Production and Foreign Trade Planning,
UAR Institute of National Planning,Memo.No.3597,
Cairo,10 February,l964; and in

Iterative Pricing for Planning Foreign Trade
Economics of Planning,0slo,No.l, April,1963;

are not repeated in this list,.

Tamds Liptak and Andréds Nagy,

Andras Nagys

" A killkereskedelmi optimumszamitasok eredményeinek

Osszehgsonlitdsa héhyad- és Osszeg-tipusu céifliggvények
alkalmazasa esetén.";

Hungarisn Chamber of Commerce,Budapest,Sept.1963,
52 PPe

"Kriteri]j optimalizacii vmeshnej torgovli 1
optimalny] obem vneshnetorgovogo oborota's,
(Criterion of Foreign Trade Optimization and the
Optimal Volume of Forelign Trade),Budapest,1963,
4% ppo

Adam Marton and Marton Tardos,

"On the Optimization of the Commodity Pattern of
Foreign Trade by Markets', Budapest,;1964, 30 DPp.

Marton Tardos," K voprosu o modeli linejnogo programmirovaniya

JzGIowacki

zadachi bolshogo razmera, (On the Problem of a
Linear Programme of Large Size), Budapest,l1964,

15 pp.

," Metody optymalizacji kierunkow handlu zagranicznego
w gospodarce planowej® (Methods of Optimizing the
Foreign Trade Distribubtion in a Plann:d Economy),
Warsaw,1962



Witold Trzecizkowski,

Jerzy llycielskil,

W. Trzeciakowski,

Gg 0tto,

Gg G-I‘Ote,
K? G’Oldmer,

D. Schulmeister,
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¥ Metody wyznaczania kursu granicznego

i uproszezone metody analizy efektywnosci
handlu zagrarnicznege® (Methods of Deter—
mining Marginal Exchange Rates and a Simp-
lified Method for Analyzlng the Efficiency
of Foreign Trade), Foreign Trade Research
Center, Warsaw,March 1963, 85 DPD.

"Matematyczny model optymalizacji traktabow
w handlu zagranicznym®, (Mathematical Opti-
mization Model of Foreign Trade Agreements),
Warsaw,1963, 65 Ppe

n
"Die Kriterien der aktuellen Effekvivitatb
des Aussesnhandels uwnd die Planung", Der
Aussenhandel ;Berlin,No,3,1964,pp.17=~19,

UProbleme der linearsn Optimierung in der

Aussenhandelspraxigh,

Der Aussenhandel,Berlin,No.3,1964,pp.20-23

"Optimierung der territorialen Struktur des

Aussenhandels innsrhalb eines Aussenhandels—
unternehmens®, ( I and II ),

Der Aussenhsndel BerlingNo, 3 and 6,1963,

PP & 16-19.

“Zur Anwendung mathematischer Methoden bel
der Planung und Leitung des Aussenhandels”,
Der Aussenhandel ,Berlin,Nc.3, 1963,pr.9-12

¢
“Optimierung der Exportrentabilitat,
Der Aussenhandel ;Berlin, No. 31963,
Ppe 20 =22,

" Der Aussenhandel im System der
volkswirtschaftlichen Verflechtungsbilanzen",
(T and Il ),

Der Aussenhandel ,Berlin Nc.8 & y 1963,
PDs & 24—27,



Pierre Huard and P. Broise,
-Code " Decomposition de Dantzig et Wolfe%,
Memorandum of Electricité de France, Direction
des Etudes et Recherches, HX 521/365, Paris,
7 Dec., 1961, 15 pp.

Pierre Huard, " Programmes lineaires, methode de decomposi-
tion", llemorandum ¢of Llectricité de France,
Direction des Etudes et Recherches,
HX 410 / 365, Paris, 13 June, 1961, 11 pp.

J. Sentenac, M Programmation lineaire, methode de Dantzig
et Wolfe, programme experimental”, Memorandum
of Electricite de France, Direction des
Etudes et Recherches,

XC 1 /[ 372 / %65, Paris, 28 Msy, 1962, 12 pps

i " Programmation lineaire, methode de Dantzig
et Wolfe, description des premiers essais",
Memorandum of Electricité de France, Direction
des ‘Etudes et Recherches, '
HXe 1/ 8435 7 965 Porpig =8 April, 19655 7 DD

Pierre Huard " Application du principe de decomposition aux

programmes mathématigues non linezires', liemorandum
of Electricité de France, Direction des Etudes
et Rechexrches, '
HR 5467 / 3 365 = 317, Paris, 26 Dec., 1963, 10 pp.

George B. Dantzig, Linear Programming and Extensions, Princeton,
1963, 625 pp.

Robert L. Graves and rhilip Wolfe, Editors, Recent Advances in
Mathematical Programming, New York, 347 pp.



