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PREFACE 

TQ,e main di:fference · between the work here presented and thę 

other studies i-elated to the- same, generally speaking, domain, · , . . 
consists in the fact that considerations contained in thls . book 

indicate the possibllity of resolving questions concerning the 

choice of the · subject and establlshaent of profitability of 

international trade and cooperation ln condltions when: 

• prices on the interna! aarket do not correspond · to social . 

costs, 

• there · is lack of conviction as to correctness of exchange 

rates, 

• prices in _ internatlonal trade are subject to aanipulatlons, 

resulting from definite interests of soae countries, or they 

simply canriot follow the developaent of world production system. 

As can easily be noticed these are Just the condi tlons in which . 

currently the . lnternational trade and coopę:ratlon system is being 

shaped. These partfoular conditions result, for instance, froa 

goverruaental subsidles oriented at ' individual commodltles or 

groups of commod.itles (e.g. · food products), froa existlng eustom · 

tax barrlers and fro11 an extrenely quick pace of technological 

progress in. the techniques of production. 



. INTRODUCTION 

The problem . of international exchange was presented for the 

firs t time in precise mathematical terms by Wassily Leontief in 

his paper entitled "Factor Proportions and the Structure of 

American Trade", published in Review of Economics and St11tistics 

(1956 , vol. 38, no . 4). 

The first mathematical approach to the problem presented in 

Po l and, was of international industrial cooperation formulated in 

the Doct ora! dissertation of Andrzej Ameljańczyk (Military 

Technical Academy, 1975), supervlsed by this author . 

Earlier , a similar f ormulatlon of the problem of international 

trade exchange had been forwar ded in the Doctora! dissertation of 

J. ICotYński (Main School · of Plannimg and Stat1st1cs, Warsaw, 1968) . 

If we distinquish the specific problem of international 

economic cooperatlon within the broader domain of lnternational 

trade exchange · then the first monograph devoted entirely to 

economic cooperat ion i s the book in Pollsh by S. Piasecki, 

J . Ho l uniec and A.Ameljańczyk, entitled •International ecónomic 

cooperation - Modell i ng and Opt1ml zat1on" (PWN, Warsaw-Lódź, 

1982). 

The assumption of complementari ty of gopds, characteristic for 

the problem of cooperation, was first introduced by O. Graham in 

1923 in his paper "Tne T'neory of International Values Examined" 

(Quarterly Journal of Economics , vol. 38, no . !). 

The present publication contains the original results of 

studies conducted during the years 1982-1985, · being a continuation 

of work started a dozen years before. 

Models of internat i onal cooperation considered there (see 

. Chapters 1 to 3) were much simpler than in. the ones presented 

here . Still, they are, alas, only theoretical aodels, whlch cannot 

be practically applied in economic act1v1ty. 

Notwl thstandlng thls s1tuat1on, tbe models gi ve certa in 

possibillt1es with respect to appl1cat1ons. l am· convlnced that 
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· further in-depth studies in and broadoning of the · theory presented 

here will make out of it in the future a pe~fect instrument for 

econo• ic practice. I . thinlc that conclusions resulting from it may 

contribute to quicker reequilibration of the international 

economic syste•, which has been put so much off the equilibrium by . 

the existing debts. 

Aga1:nst the background of existlng numerous publications 

. dealing with international trade and cooperatlon, as well as 

lnternatlonal . speciallzation, the theory here presented does not 
. . ' 

require acceptance of the co11110nly up to date adopted assumption 

. concerning econo• ic equillbria vi thin the cooperatlng countries, 

and, furthenaore, this theory has much greater practical potentia! 

than the previous theories, in which 1t has been necessary to 

assume existence of econo• ic equilibri~ prices for comparing 

profitability of trade. 

Since the theory presented in this book is independent of 

existerice of prices, it can also be used in determination of the 

price structure of goods 1ncluded in the trade, profitable for the 

. partners in sućh an internatlonal trade deal. Thus, the· structure 

determined ("terms of trade") . guarantees stimulation of 

internatlonal cooperatlon and iaprove• ent of international 

speciallzaUon. 

On the other hand, the theory can also be ~ in deciding 

whether the structure of prices actually existing in the 

internatlonal . aarket is enhancing or, to the contrary, hindering, 

the developaent of trade, whether 1t does not lead to an unsound. 

developaent of so• e of the partners at the expense of the other 

ones. It is not difflcult to realize that the theory presented, 

and -especiaUy 1ts results, concern one of the essentlal econOl\ic 

proble• s of presęnt ti• e. 

The theory has, indeed, its weak points as well. A number of 

tecbnical siapl1fy1ng assuaptions put aside (thelr nUllber shall be 

decreasing as the theory develops), ·there is one funda• ental 

assu• ption. lt says that every participant of. cooperatlon relation 

(of internatlonal trade) tries to produce the · aaxillUJI of 

necessary . goods of a given structure, enterlng the group 
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considered. , 

When tbese ones are consU11ption goods, we are dealing wi.th . the 

situation, . when every partner (every national economy) 

participating in internatlonal exchange, is gearect towards 

aax1Aizat1on of tbe living standard of owu population, given . a 

. consuaption structure cbaracteristic for this population. 

Wben, however, these ate not con&U11pt1on goods, but, e.g. seai­

products, then this corresponds to lhe s1tuat1on . in which ~ery 

participant--producer tries to ,llllXi• ize own producUon, tbis 

production deteraining the structure of deaand for seai-products 

encoapassed by cooperation. From this point of . view the theory 

presented uy get applied beyond the doaain of i.nternational 

cooperation. 

Technical .· s1mplif1cat1ons adopted in the book result fro• the 

wish of possibly elear and understandable presentaUon of '. the 

tbeory. Thus, wanting to show graphically the -chanisa of 

cooperation and to illustrate the results of the theory, the 

present author eaphaslzes · ln the book bilateral cooperation 

encoapasslng only two kinds or gro~ of commodities . A.nalysis of 

the thus siaplified problem is contalned lll first seven cbapters 

of the book. 

The eighth chapter is in a way a · generalization of 

conslderations presented in the prevlous cbapters so as to account 

for the case of multilateral cooper~tion, involving aultiple 

goods, This chapter aay constitute a separate whole - a sumaary of 

the contents of the book. 
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cómmódities excha.'lged- .· This leads directly to the coriĆ:lusion that 

international exchange must be conducted under surveillance, 

usually in the form of granting export-import licenses. 

Tuus, the ideał model of international · e>echange (and the 

international specialization), based upon the uniform currency • 

exchange rates might be valid in conditions of global price 

equilibrium (concerning · both internal and international markets) 

and aboli tion of all governmental• subsidies and tax barriers. 

Until that time we must be prepared for existence and spread of 

clearing-type bilateral agreements with negotiated prices, as well 

as for tolerating the import and export licences. 

In conclusion of our considerations we shall present an 

exemplary way of applying the theory presented for selective 

construction and · development of advantageous cooperative 

connections. 

The manner of applying the theory for thi:l purpose is shown in 

the form of an ĄLGORITHH of proceeding, which can be carried out 

by appropriate un1 ts of administration. 

The ALGORITHH: 

1. Select a pair . of commódities (call · them no.1 and no.2), 

whose exchange has not been analysed until now, . and-which are .of 

interest for you in terms of exchange, for you. might expect that 

such an exchange could be advatageous for . you. In case when 

analysis was performed for all pairs· already, termlnate · the 

procedure of searching for the advantageous cooperatlon solutions. · 

2. Check whether for the · selected pair of commodi ties there 

exist the conditions of free trade in the international market. 

If •yes• . - propose their próduction and exchange applying 

Theorem . 1 . and . then return to point 1. _of the Algori thm. 

· If .•no• - then look for the partner . of cooperation by 

carrying out point 3. of the Algorithm. 
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3~ Choose for .the pair of commodities considered sucha partner 

of cooperation (side II) that the value t:. appearing in Theorem 3 

be possibly high. 

4. Check whether the value of "terms of trade", 72 = c2/c1, for 

the pair of commodities considered and the partner chose~) in point 

3. is contained within the bounds defined in Theorem 4. 

•1 •u •1 s: Determine the couple of optimum strategies «1, «1 , and cx2 , 
•11 · 
«2 , on the basis of Theorem Z. Then, cause the start of the trade 

talks and negotiations with _ the side II, leading to conclusion -of 

a cooperation agreement of clearing or compen~atlonal nature, 

based upon the prices c1, c2 and the . determined optimum strategy. 

of international productlon special1zation. Then, return to point 

1. of the Algorithm. 

6~ Cause the start of talks (with the slde II) concerning 

potentia! specialization of production, indicating mutual 

advantages that the optimum cooperation, defined . by Theorem. 2., 

would bring, provided the ratio of mutual compensation prices is 

established in sucha way as to make the value of 72, "terms of 

trade•, be contained wlthin the interval defined by Theorem· 4. 

In order to carry out the above Alg~ri thm in the domain of 

international economic cooperation the · follówing organizational 

units are necessary: 

• a department tracking the production capaci ties of industry 

(óf the own one, and of couritries - potentia! partners), in 

particular with .respect to shortages or surpluses of capacity; 

.• a bureau tracking deliland/supply and prices for commQdities of 

interest for us wlthin the inte.rnational market, in particular the 

ones which are being sought and for which .there is a shortage. 

• the special1zed organizations conducting · talks and · trade _ 

negotiations until the trade and cooperation agree111ents are 

conc~uded. 
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As can easUy be lmagined the tasks of the first kind cf unit 

· shall encompass deciding in the domaiń · of spec i alization 

(determination of the optimum strategy in accordance with Theorems 

i and 2) and gathering of appropriate information meant for this 

purpose. 

The task of the second ur.it would be tracking of price 

movements and deciding .of directions of . cooperation (exports­

imports), according to Theorem 3, and controlling of profitability 

of the negotiated transactlon prices, conform to Theorem 4. 

Certainly, the exemplary application of the theory here 

presented, outlined above, · in practical activity of organizatlon 

of econom1c cooperation wi th foreign countries is in complete 

abstraction ·from the organization existing presently. One could . 

imagine a number of other manners of applying the theory for 

various purposes. These purposes could be: controlling the degree 

of profitabllity of the agreements reached, lJcenclng the activity 

of an enterprise in the domain of foreign trade, and the like. 
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