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mathotr.atici-.ri3.     .ìoth   the  theoretical, preparaiione and practical computations 

are  the uubieotr;  of a vact  liicrature     ,     The prcacnt paptr cannot be  considered 

as  thu author't;  independent work tinea  the mei hods of traditional and mathematical 

plannin:  am  descriixd mainly 01.   the  bai-, i G of Koinai'f vrorks,   and the models  for 

the cnf.ineoririi;   industry  rent  or:  the collective werk of tiu  research croup. 

Thus  thip study floor ;•--"..    lain priority of pnliieaxion;     it   iß merely intended 

to f,ive a short  survey  o*'  tbe vor): performed 

I.  TRADITIONAL  PLAMIKC I2TH0DS  III TIE ENSrnSEPJNJ SECTOR 

5. Lone.-1err. iAuauSi\{<: methods are  essentially the atme in all  sectors of the 

economy, with the  name  indices worked out everywhere.    In   traditional planning 

the aim ie  to cenuro o equilibrium by   drawing up  and an:ilyriné, balances and to safe- 

guard efficiency   by performing  economic  offic iency ^onpuiai^ens und analysing 

their resulte.     There  ir   a separate chapter in the  official   plan  for the major 

investment  projects:    the plan  for the development of fi::cd assets.     In drawing 

up this part of the official plan,   the annuite  of the balances and of the economic 

efficiency  computationr-  arc  taken into consideration. 

a.    The balance method 

6. The balance method is the planning   method most generally applied.     In the 

balancia;,   the conreen and allocation of resources or products are taken into 

account,    m planning,   the air, is to establish an  cruilibrium of the balances. 

In  long-term plannin,',,   various types of balances  are drawn up, 

7. The equilibrium of the  synthetic or ae^rofate balancer  (those of gross social 

product,  national   income   (not material product),   international payments,   the 

state budget,   the  incomes and expenditures uf the population etc.) need be en- 

nurcd only on  the  national   level.     The  individual   industrie; ,   though supplying 

information   for th^;;o  balancer,  do uox draw up  such balancée  themselves. 

<•-.     ""he ¿3pe~ifie   balancee  (those o1" pro duc t;,t and resources,   prime costs and 

profitability,  and foreign   trade balances) w re  drawn up till   recently for 

audresKooe,   that   ir. authorities (n.iai^trics) in   :ha.Tc of promotion which aro 

not necessarily  identical  »-ith 'he  indi'-idual.  ir dt striai  rectore,    Thus,   the 

! lini y try oí' , A t-üur¿y  and Ea.'-inccrin,    .^oi.i rolE  about Is,  to  ¡JO p,„r cent  of all 

\J i't-pe.-- 
Vra, raían 

i.r n -I.J 

v: .• i...n 
;?3i ii'.d  !'.; 'in 

b;r;¿iár'eck i:.-.te':iatikai  nrc;;rara.,ü--¿;ia (nathematical 
•i Kbi.yvkiauó,   Buuapert,   1962, •ì J«:-; 

¡ ;>rt.h  Mol land Pu! i r hii;; 

:>r! ¡    leí.-,  pub] i r,ked vi. ii-.l 

l'I •-'••an . o ' Ctg e tuia! Lecisie.u ,  Akadcmiai Kiado - 
-o-,   ' uÍ4,vr7A¡:.;t\rib!.ri   LrC7 / pp.p'fC,     and coverai 

Kbr, a :da."ú •en.l;: 
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engineering production,    lut the production of raining equipment,  for example,  falla 

under the Ministry of Heavy Industry} there are also engineering co-operatives with 

a fair share in production.    On the other hand,  the  plan of the Ministry of 

Metallurgy and Engineering covers not only metallurgy,  but the building activities 

of the Ministry's enterprises,  activities which obviously do not  fall within the 

field of engineering. 

9. For sono yoars, the specific balances have been drawn up aooording to address- 

ees and industries.    The addressed balances aro of a directive character and thus 

obligatory;  those by industries have more of an economic character and give a 

botter indication of the real equilibrium problems.    These specific balancea, 

drawn up by the National Planning Offices, contain the allocation of resources and 

products to addressees and  Industries.    Similar balances are  prepared by the 

addressees who reallocate the quotas and estimates received from the planning 

centre to their own enterprises, thus ensuring the realization of the plan. 

10. As from 1968 - after the introduction of the ooonoraio control reform - 

balances will be drawn up only for industries, since after the abolition of plan 

instructions the plans will no longer bo broken up by enterprises and, therefore, 

plans for ^adressées will no longer be necessary. 

11. The planned balances cover the most important material suppliefl, sources and 

energy, finished products, machinery and transportation servicos.    On the resource 

side, domestic production,  imports and inventory reduotion are accounted forj on 

the utilization side, domestic utilization, exports and inventory increases.    In 

the engineering industry some one hundred products (or rather pioduct groups) are 

covered by central balances. 

12. The resource balances cover investments (not only the global amounts, bat the 

respective quotas for construction,  domestic machinery and import machinery) and 

the allocation of available manpower. 

13. The prime cost estimates and those relating to profitability (suoh as material 

costs, wage costs, social insurance contributions, various taxes and charges, ani 

profits) are listod in the balancos item by itera.    The foreign trade targets are 

also worked out according to the principal markets and countries of supply. 

14. The balances take shape as a result of extensive discussion and co-ordination. 

In the course of the co-ordination,   individual balances may be modified several 

times while drawing up the plans.    The offect of these modifications usually 

cannot be traced in the other balances because even if the direct effects oould 

be taken into account,   it would in turn modify a series of balances and  if these 

were all followed up,  further modifications would become necessary,   km 
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modifications are. often made in several different balances simultaneously, the 

various balances will not bo in unequivocal harmony with each other.    Nevertheless! 

owing to tho routine and experience of the  planners,  many contradictions will be 

revealed in the course  of the discussions and co-ordination work,   and - 

particularly  since  the use of input-output methods has become general - the 

disequilibrium problems of the major balances will become clear so that the 

necessary measures  can be takei in  time. 

b.      Economic efficiency computations 

15. Economic efficiency computations are complementary methods in planning,  aimed 

at determining which of several alternative economic actions having the same ob- 

jective will yield the highest return with one unit of input or,  conversely, which 

will yield a given return with tho  least input.     In Hungarian planning practice, 

economic efficiency computations aro used mainly in two types of decision problemi 

in tho selection of exporte and of  investment  projects. 

16. The aim of the export efficiency commutations is to determine which of the 

domestically produced commodities should bo exported.    An analogous method has 

been devised for import efficiency computations. This method aims at determining 

whioh essential, but acaree, commodities oould be efficiently produced at hone and 

which should be imported.    (This method will not be treated here since its 

application is less general.)    Those investigations are carried out at a national 

or sector (branch)  level. 

17. In export-efficiency computations on a national level,  the relation between 

total domestic labour input into the product in question (in terms of wage costs) 

and the output of this labour input  (in terms of foreign exohange)  is examined^ 

in other words, an effort is made to determine the total domestic labour input 

(in forints)  necessary for earning one unit of foreign exchange from the export 

of the commodity in question.    The foreign exchange earned is not  the total sales 

price,  for the foreign exchange costs of imported materials or parts have to be 

deducted.     (The  méthode and basic assumptions of tho calculations  aro beyond the 

scope of this paper and vail not bo dealt with here.) 

18. Tho oxport-efficiency computations performed at the seotor level establish the 

relation between domestic labour input in the last phase of production (of 

the end product) m terms of wage costs and tho output of this labour in terms of 

foreign exchange.    The result of tho work performed in an industry is indicated 

as the difference between the world market  prico of tho product in question and 

the world market price of all materials and parts used in the industry concerned. 

It is assumed that  the materials and intermediary, products turned out by other 

industries could be  directly cxnortud if they '«urc »0*  u»*/d  t.y the   indu?try in 

question.    Thus the   total  doir.e".ti<-   l-uiour  input   (it.  forint*?j  ttKSuirnd te «arr. 

one unit of foreign oxchp-nco <•••-'•  !K-* uptotiinhed  *•>• nu,   w» of  tin- nail vi dual  pro- 

ducts in the  last  phase of production.     The esrior-Uvt i   •-or p. Vii um» can bo 

most uecful  in dotomir.inf   wh«i  to  pr>>dun«,   f >r i.x, *rt  fro•, giv-.n atatt>rials. 

19. In  tho engineering   indvu:-trj   or.iy   ¡ r-Jioh-levvj]  roupuf-itldi.p an:  utwd;     the 

complexity of +he  produci-a ,;icu-,. 3 the  </.]   ul-tíoi, of trie  io.,-.iff. .xchan#c y; úá 

rather difficult 011  thu iatioî.al   level  ai.a involves 1» great  iiwW,r en   r»onj»citujmi 

and uncertain factors. 

20. Export efficiency computations  do no'   foni an or, -„nie part of plann Inf or of 

the plan documents,  but  the results of tno  computations arc utilised in planning.. 

The purpose of the  investment  efficiency computation» it- to prow tho expediency 

and appropriate Ecloction n¡  a¡-. invept'xnt project, 

21. Some statutorily defined investment projects require a centrally authorised 

permit.    As a condition of authorization,  the prescribed indicée of invoatwmt 

efficiency must be worked out and,  by means of these,  the  inputs and returns of 

the investment activity arc compared.    The.-x aro eevcral  indices which differ 

in tho scope of the inputr and re turne investigated,  in the period covered, and 

in tho  factors (price»,  interest rates etc.) on which the computations  ore based. 

22. Tho numerator of the roet gonorally calculated investment efficiency indox 

contains the estimated returns fror, one yoar'c operation of the pl.uit that is 

to bo conetructed by investment  (at world market- prices,  in forints),  while the 

denominator is composed of 20 per cent of the total  investment cost of fixed and 

current assets (which implies a five-year pay-off period plus the operational 

oosts of the plant  including depreciation allowance.    The  investment is considered 

advantageous if the value of the indox is above unity. 

23. Up to now, a value lirait has been fixed by decree;    all investments above 

this limit wore subject to central authorization.    The value limits wore not too 

high}    as a matter of fact, all major investment projects (in the engineering 

industry about 75 per cent of all investments between 1^60-1965) had to bo cen- 

trally authorized and the efficiency indices had to be worked out.    The economic 

control reform foresees a decentralisation of investment decisions.    Hot only 

will the enterprises have a substantial  development  fund at their disposal, but 

they will be able to complement it by raising en dit.    Iuvestciente financod from 

the ontorprisos'  own funds will not require authorisation,  nor will the initiator 
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ittâft   f'«'•>••»*«• >»    r» • '« . t •    .      •'-.*       -".I-íí»-*   *    *\    l-<t»'\    ,»,SÎ!-«P   t*'l| mâtMrtl 
in   ffefit.'.K   ^rf-»*     '.¡:.i* (I    -t*      èr.i'r-   -l'SJ.r   îM.   »K •   <s      t.à#   trvHUHRt 

ttfflrtÄrc,,   »    t*-«-   î   r<Tv*i*.l    » ~.j   H    f--rt»1f."! 

Effl*• i•-«*»- ¿-   •«;«, l-i   à   *• -     r*-       rn* •  •-*-.*     <«.t i»» ^»»i *;,  *tH;«>   tft»  t>t«M 
M« irïtvfs  up    *      f*v-*    **-«'       ««*b r«*,j  -r   *t**   »a«»»*   tnt;*r»%tin, (^ri»t#( 

««It «•lift- »«»* «        ^     na   ' »   ^%y   *.i,-w   ^ *#n iy rm.p#*.   *h*,*   **»• •«{«/•Ué 
tfltAl  cí*rt     f  v   ,iv»s*i»*n*   prr  «- t   -t{tp* «,r«  t»-  »b    jii.r ». . ib   -  bi|Ék»r 

ftg»4"«   *n.an  ti»- *  eu««,-   i»   *.n*  #f t f **»'»• ..  ."»p.!  tn.i. 

pi  r»  i*f^sf»ri«t  - b'<#»    vftiU*»-.   ->f tin» i    --«spii-i ty  p«-»#«f%i   tl 
^tÄli»*1**   =-i 4  ihi* ti-*»^t-tiy îartl»*   t*   jrvt ^ s» 1 , i«t **«»«•« i H *    Ir-   foli«» 

yt|i % tmûifiritiat.  i% ei*n  t-ÌMtrr   thrf»i*#* tir- a*b«r **»***.»*<«••,  n» <r<i«|4 
l» (kitft l*, 

tf.    ffc* «tì^mwi'tt»  tr»v*»#tit.*iti».t  ttt*- m thm^%ir-\l mm*t*>4» of rJ*»«*»*# *ff i« 

*#!*• t*» <i   f.•-,*»•».-«    »ftnri*,-. »it*,  trnáttt >î,«a  fifrr.%,» wttb^tut »«orkft*i«r 

§ noli mammae • "»I* *b    t--Ucr   j»  • *«•- fc t.*:<*ii -:t4.»  *h*   •©•!   ,a»»o.*'l»rt  •»»## - 

Ih* pr«îi;|r -if   r*,*tjn; r*'  »»«.p«;rit:n^i ,   tb«.    «nlif^id pm * ••   »+   e?    -vnilxblv 

im«,» 5f tb-   ..ui.'rta .**--b»^i»    t   «h*   ««nr. ^     «M ^.- vr^Mnit.' 

6f Hb« ftifcmrt'tfct'   -*t  4hc  ii,kr»»i-ri'4   >t%'t*im    *   '*t-«ut   .nd -f th-   »tfMt-tiii* 

"fl«p|tiit4nii#   nt m^.*ht,M.tv* i   p >*•*# r»WHrt   *^ |*»   >•*,*>'!,   • ¿   Oö-JM*  of  «l«cft*Ml« 

•^..'•t, *lt     .  _t>,. -      ,    -.¡;t-     .„  érfAiiitd -i-tr-afttiinl imufff inhj" »><*ì. 

t'   **&t m% o*<r»«ii   t-iffitfc  i* ? %h\   ri*ti-4 H«a^ «ri-«»   *iv*-Y*.,»r Flw  f 1 »frt*-l9ÎO)« 

à-4ttttf».l «»»f*ei?ip  t/rofmart;'^   irvi-lv»* ».»"»*   *^ "í^ái» Of^twH-'1'   i»«t   i *#b©i« 

• •î   o*ii->ul'tt »r»  ithlrt  n.v   perf »«Kid  li   ivvef*,'   •»*-*,*••* 

(a)    Ih th« t«vPi«'   -oefut.ït »t,.-   ti  pm*»ch 1-iwl, %bw pre^rsiüt» -^f *b^ 
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•íJu-n-fi   +  r. c+ - <->f i'v70,    specifically - 
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/> t'rvnii  t t,«'t* fr*'      .'     tu .«r 

JvVi 1-ifn« - *     !. i   » .j\ * i.• ' r J<- 
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. ï-.t * . * -t.    ti.i     ¡»mj-lv x  ;-n>duotion,  investment, 

, r-       !   • r J    ¡r it.'ii. 

>A   '    •. ì ' rririücíi with linear pro- 

• .i. -n--.'   function wore ^iven in the 

!   rr     î 

n    »I.-.. 

î   ,  t     'i'i !        t t. s -i; •  !   K-iv i   !i""i   of th« problem are given 

^' "i'-f *'ft   -»„a,!,1 

*t i ntui î    .   enmpvt.'* i v.l.     Kve-n eru-inocrinp modele 

i t      i,K   tr h^vi   »-f-h 'íFftFl
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some addressees under the Ministry for Metallurgy and Ingineering because in 

this manner the results of the computations could be easily collated with the 

data of the official   (traditional)  plan.    Por example,  the shipbuilding branch 

represents the Hungarian Shipyards and Crane viorks,  the branch for mass metal 

products represents all enterprises belonging to the Mass Metal Products Director- 

ate of the Ministry and so on.    This  principle could not be fully enforced.    The 

range of some branches was so wide that, owing to the limited computer capacity 

available, two models had to be constructed for them, while in some of the 

branches the models could embrace only part of the products of the enterprises. 

35. As a consequence,  the engineering models do not cover the engineering 

sector as a whole,  though they do cover a considerable part of the field.    In 

defining the sphere of the models, the decisions were not made on the basis of 

economic or technical criteria; the experimental computations were extended 

to the fields where competent and enterprising specialists could be found to 

participate in the research work.    Some branches of the engineering sector (e.g. 

the whole of the heavy-current equipment industry) thus had to be neglected in 

the models. 

36. The following engineering modela were conetruotedi 

Jl) Shipbuilding, 
.2) Public road vehicles I, 
f3) Public road vehicles II, 
(4) Precision engineering I, 
[5) Precision engineering II, 
fé) Telecommunications I, 
m Telecommunications II, 
[8) Machine tools, 
(9) Railway vehicles, 

(10) Agricultural machinery, 
(11) Metal mass products. 

37. As the list indicates, the number of models is hither than that of the branches, 

i.e. three branches are represented by two models each.    The reaaone are to be 

found in computation techniques.    With a single model, the dimensions of these 

branches would have been so large that the available computer could not have per- 

formed the programming.    The division of the precision engineering and the tele- 

communications branches into two parts presented no particular difficulties 

because the products of the two models are not closely related. The division of 

the public road vehicles branch is rather arbitrary,  since there is a close 

connexion between the products of the two models:    Model  II uses the products 

of Model I. The results obtained with the separate models of the branches in 
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question must be analysed together, account being taken of the inaccuracies 

caused by the division. 

38.    To each of the branches belong 6 to 12 product groups which,  for the sake 

of simplicity,  will be called products.    In some cases these are individual 

products (e.g.   a 40-hp tractor or a 100-ton floating crane), but generally they 

constitute a group of several  products  (e.g. TV receiving sets,  high-precision 

machine tools,   faru machinery etc.).     In delimiting the models,  serious problem» 

were caused by the great diversity of the engineering products.    The higher the 

degree of aggregation, the easier it is to survey and handle the models, but 

the characterization of the products by reliable data becomes more difficult. 

Efforts were made to find the highest aggregate where the per unit data are still 

relatively acceptable and interpretable, but this could not always be achieved. 

This accounts,  for example, for the absence of a foundry model.     It must be 

pointed out, however, that a suitable aggregation of foundry products «ould not 

have been impossible, but would have necessitated a large-scale regrouponf of 

the data and this was not warranted by the purpose of these experimental 

computations. 

39. The products in a branch model do not represent  the entire  production of 

the branch.    The products which were not taken  into account  m the «í*th«atÍQ*l 

programme form the sphere of the branch outside the model.    How#v«r,  effort! 

were made to include in the model  all ma.ior products,  particularly  those 

representing the highest export volume. 

40. In the engineering models precisely on« hundred products *#r« dealt »|tfc# 

They are listed in table 1 below. 
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Shipbuilding 

Table 1 

Ovor-a.il review of the branch models 

Products 

Publio road vehicles 

Portal  cranes 
Floating cranes (l6-ton) 
Fl oat in,-» cranes ( 100-ton) 
Seagoing cir(;o shipc 
Loilors i'or puwer stations 
Tugboate 
0,-.r¿-:o shiprs  for inland vators 

"Cscpol" engines and sparo parts 
Other engines and spare parts 
Front axle housings 
Rear axle housings and driven 

front axles 
Auxiliary gearboxes for change- 

speed gear 
Power-steering units 
Lorries (') t capacity) 
Lorries  (ti  t capacity) 
Lorries  (12  t capacity) 
Buses (up to 11 m.  in length) 
Buses (longer than 11 a.) 
Buoperc (3 5 cu.m.) 
Dumpen.; (6 cu,m.) 
Trae tore (40 h. p. 
Tractera (90 h.p." 
üloctrical material for auto- 

mobile manufacturing 
Structural  spare parts (without 

dumper) 
Spart parts for tractors and 

dumpert 

Automation devices 
Electronic .measuring instruments 
Office machines and management 

devices 
IJ&tciinl testin,   instrumente 
Geodetic instruments 
Optical  devices 
Optician'F:  products 
Electric  instruments 
Electro-mechanical parts 
Iloctric installation material. 
Medical  apparatuses 
X-ray apparatuses 
Steel nodical  instruments 
Laboratory equipment and 

implementc 
Geophysical  instruments 
Fuel pumpe 
Other precision engineering 

products 
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Table X (oont i nue d) 

Branch- 

Telecommunications 

Machine tools 

Railway vehicles 

Products 

Incandescent l.'inps 
Fluorescent tubes 

Receiver tubus 
Transmitter tubes 
TV picture tubos 
Other electronic tubes 

Soni-conduetoTE 
Vacuum ontl-nec-riii/:; machines 
Rachines  for telecommunication 
Telephone apparatusee 
Telephone  exchanges 
Transmi c r. i on  J qu i pue nt 
Radio transmit tor--receivers 
T icrowave  ..cadpneni; 
Radio hone receivers 
TV home receivere 
i'jíipliíier studio equipment 

Tape recorders 
Electric railway safety 

appliances 
Electric spare parts for 

telecommunication 

Universal precision lathee 
Dpoci-.l preciti.m lathes 

I'ediun-size lathes 
Grindin,'. machines 
Knoe-tvpe railing machines I 
Shaping r.o>chua,r 

Spccial purpop«; m 

Drilii.'U' >'-•<' chine:-: 
Knee-type ni 1 lino 
Speci;-1. rilling- machines 
Hi£,h pre-eioion machine- tools 
Semi-automatic disc lathes 
Production i.me:: 
Ifechir.o tool:-; operating on 

special principle 
r.et* l-workin¿ nachine tools 

Dies;. 1 engines 
Electric   loconotives 
Diee-el   locomotives 
electric pov.-er oars for tramways 

raid truburbar.  railways 
»•ulti;.K   unit  >Ü>a:el   trains 
'lailoay  par-couf er coaches 
Railway froirht wn^jns 
Railway tank wv-^na 
Sp^re parts f^r railway vehiol»« 
Wheel  s-.Hs 

ichincs 

machines II 
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D. 

(.3otttir<uc4) 

Aljricul turai naohincry 

iliSllÍíhiMl \t 

Metal wmma prodate 

i * i l»      :  iof, irn r 

fet-dim    t.-4 ;v.'.uní-»fvn- *Un#. 
avhi ,* -, 

P1-J-* f»r •  • ii '   u- *hia . « 
Hnjv. Mi,      -  • Mi.«?r 
Ti-•-!• i»» i       *     »      -ir«**4in#>. 

rftìit     i.dl*   ,    *-.K    'ullivitia£ 
'*»&!%* . : 

.1 urani ut   kit'h.'ts pan» 
ijftntiwfll* 4  v    r- 

db**é»to"lr 
tnétit-trinì   i«»!!«1»« 

fifliliii,,»! %ff »til» 
41.    Several of th.- »ollowit^ -ctlvitio« wm$ U  - tta-chti %# «atóà ©f ike iti 

c 

-f) 

(A) DOTO-e tin productif if  ole plan t»; 
(b) Done irti'   H"odu'*t i--:   i:   r*.»o4»;l icé fi -.#,%#, 
'c\      Don»*oti.-   j-r id.tfi. s*    m   fä-„»-  jiar.tn; 
d)      Itaportf  fr-*i,   ï-«<*i   liPt   •nun#r\t», 

I,ipf>rtr   froi.      pi a-.4 set  -'HL, tri- »; 
/deport r  t.   no-i ¡lift     n.r.fri««- 
Exportr   •     = -tri t   lif   -«ur.trn«, 

activities (it  -x'.â (   ) ..%¿   i      -i ,. A\,r*-  tuné*, «%e«#fÄt% *o Ike toekttlafloftl 

variante,    Only  *r r,an¿  -s- tniUir   \« ar*.    xksimüfeU  frot   tk* t««htt€»î**%ieAl «MÍ 

markotine pointe oí  view  -i\    .t«-.**hc4 t     *f$  **iv» I* pr-u«ft.     !Tu  wttonte of ti» 

various activiti.« ai\  not ávfií^i,     thv%v   ar*   th,   ¿nie«*«.©,   th.   nrtit'Ue in Ik« 

computations.    Tt  i* th«   o** t.*  •? \**l *»- -•»  *h     «•UvMHf  **.i«*«rtm-. to th« 

individual  produe+.f  »hat nu*t  K   àiviW''.» «i. n*.   «e 

Pí*   ^ i 

r.tit-ttv»    tnrf.t*  of tkw 

î h.    : r ifM:h, variable« takc-n  t,*t   thor    -wsiit-l«   *J«   ^ r» 

42.     The plan  tared   >r,   ttu   *f-»dit;M.  1   n. íh.-4í   u      ir-   •   tfji  t-r» ft**»«- which 

we ohall  call   th.   •• t f i--i - :   t r--. r •,:*-*- .     AU   vtivtti • f»fh-»«Mfn i» tho   »ffiêi«! 

pr&grmma in oonn<-xi-»tt ***th th»« pr<>liiPl»  *f ih   hr^w^h <%U ' fip^r» in %hc »î.é«i«f 

lAinh eont%in, h<nfov*r,   TÄ4ili-m«a stivili«»  * fw^h.ir «l%«fn^tt^a.    Th« 

OUithottfllio^l   pr >iTV*V:   n-Vi   thn«   hr   léurilt't«!   With   I»».     •ffl*"if«l   l0pï0t1Êm 

•uti«tint*%tin#,   -UI  tt w.r ,  *h«   litt«.r   *».. ;   u     v»   •'   Ir**    *tlii,jr h«i*At 4««l*i« 

f r »m thu offirti'ü  ;»r.<n» ««4 v-i  »<* 4ifi  r«.'t pr »fatal». 

nwko« !!• -imi oh*ir«   fri>n ww th«   •*•>•«•»hl*   i-tivtt-*. 

hx %m, %h« ««toi 
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43. Each model has 50 to oO activities and the came number of variablos. The 

engineering models contain a total of about 700 varialiCB which arc not listed 

höre.    They can bo worked out  indirectly from, tablee -1 r.nd 9. 

c,      Tho constraints of  the ¡no do Is 

44. Obviously,   tho v-.ri-.hlcs ox   the modelr. could not bo f iven arbitrary values. 

Several  realistic situations - units and obligations - had to be taken into 

account.     The most  important constraints are  the  following: 

(a) The br-nch c-nnot  claim r.ore of the  resources (investments, manpower, 
wage  fund,   specified storiale)  than  that allocated to  it in the official 
plan.    The resources  arc bounded fror, above,  as the  claim of the branch 
on the  roscurce-s may r.ot  exceed the volume available  on the basis of the 
resource balance of the national  economic plan..    'L'hic constraint on the 
individual branches will  be  removed in  the national  economic programming 
computations,   as the   resources arc actually restricted only on the national 
level.     In the  computation;,  on the national  Uvei,   a reallocation of re- 
sources may thus   be niadc 

(b) The branch's output   for domestic consumption and for meetinc obligations 
under international   agreements may not,  be louer than that  specified in tho 
official  plan,     The  obligations are thus bounded from below. 

(c) The  branch must r.ot  produce more than  the cuota set   by  the capacity con- 
straints.     The capacities are ; encraiìy bounded from above, 

(d) The  branch can export   only that  quantity of each product which can be 
sold in  th^  foreign markets. 

(o)    The  baiane, of socialist  foreign exchange must reach at  U-ast  the level 
specified in  the  offici-i  plan,,     In national economic  computations this 
constraint will,  be  prescribed only as  a total and not   for the  individual 
branches. 

45.    The constraints wa.ru  not worked out  in  the course  of the computations, but 

wore brought  into the protrarrne  from outside.    In dctorraininM the constraints, 

the allocations,  to  the branches were  reduced by the quotas  falling into the 

sphere outside the branch model,  so that  tho modelo uso only the allocations 

to the  products within  the  programme. 

4C      Quantification ol   the  constraints was  sometimes a highly difficult  task 

in the oni.ineorint modele.     In order to determine the  domestic demand for 

machinery in  197G,   it would be necessary to  draw up the   investment plan  for tho 

years after 1970.    To  do  this,  however,  the other interrelations of tho plan 

oußht  to bv.  known.     Indeed,   to  assess correctly  the five-year demand for 

machinery,   the outlines  of a ton-year plan  ou;.,ht  to be  drawn up. 

¿1.    Part of the enf ineerin{   rapacity is  convertible.     The  determination of tho 

capacity constraints  is   dependent upon the   knowledge of the  product pattern; 

yet the capacity constraint was introduced in thé model  as   a constant. 
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48. In traditional planning,   several  data which must be quantified for the 

purposes of the mathematical model  arc not established.    Thue,   fir example,  the 

market  limitations on exposa  are  usually not  iixeu.    Ir  tit, rouvr of drawing up 

the official  programme,  the planners would work out the  export  plan or,  the  basis 

of their experience and would  take  into confiderai ion  both production and market 

possibilities.    Thus,  for tho  purposes oí   pro, r j-.:..r.. ,   Mi--   5 ?r, i( n-; r ,dv   m.rKet 

constraints had to be ostablis^eT  Sv.-prr-.tolj   <:• -   •••<*),  jr.a..   t.     !•. r *   .-h rv del 

80 to 120 constraints wer.  fixed - a V.tal   o1   -..out   -• .    ::;. ..r-i.vi -.¡mT  lM«. 

49. The coefficients of the  individual  ectiv-iij,-   i¡.   «h.       í.I'P'.II.'   • -lUiition» 

also had to  be worked out  and  this precv.iiti.-d r:. t.„     .cidi *i -,r.\l    .iffi   ul'icn.    ., 

considerable number of the  coefficients hold    - 1;   ir      ¡:-       pr »iuctior. pattoffi| 

it was  nevertheless assumed that  the coefficient.- w-uid •  -1   ¡--      tt-<i    i l'j 

changes  in this pattern.     Or.  the   oth. r hand,   th.    i'pe  I . i-~ r   tnü    .r..!  l.-.ro'tr 

input  requirements of the  products a. re- at ron. .y   li.flu» n'-. ••*  ¡y  th^,  d> > nn.  of 

subcontracting anon¿ enterprises.    Changes ir   swboontrmctin,   • -• .¡a not  \*   fittaé. 

into the model in the course of  the experiment -i      -i.p:.t -*i n.r-,   -rd thv.   ma\m\ of 

subcontract inc. was - onsi de rod conrt«nt.       Phir   a    rjtni.    a;,   a-1   U  pemissiM« 

because  it could aleo have consequences for th»-  rale t tru-' i.i.   et.U rprtm.»; 

but this aspect could not   be  accounted for in   ih.   v >k i   • ith<T.     Ihtr».   fnetoí» 

had to be considered i;hen evaluating the pro& ráeme. 

d.      Tho ob.loctive function 

50. In tho  experimental computations, tho objective function of th* l<Wtf»fc 

models usually became the maximisation of thu b»iri»co of .e*ffit<Ui*t t©f**i#i 

exchange  for 1970.    The balance  represent« the diff*mmae between «j^ort tttWfiAB 

and import expenditures in terns of foreipn exchange. 

51. Import expenditures concist of two ituna.    The  first %%m it cmpoM* of 

competitive imports, i.e.  imports of thou v. products w!ú'-h fsH within th« 

branch's scope and which usuaJ ly oonpiU with siali  T   Ji»;v»ti-  pnMu.-te U.f. 

in the railway vehicle model,   the  imports ->f  I-• % o.-î  en* in..;   wiwh   m   *Ì9t- 

produced domestically).    The  second item conci::* •    •    'hi   tlir-«-t   n <»ui ternit ìft 

import materials and productive  componi .¡tr  foi    •   ir r¡'?•.':• pr iüu<-* ^ .• .     "huiK 

requirements  do not compete  directly witb  doruri..   |r.d,¡  '-, -t.  i     "h*,   i-ntneh 

model  since  they represent   the   cost oi   it p rt m   Km .1.   •>•>-'* t-v v    '   i   Uu 

domestic production of products  belonfir,,,  t>   th..   H-   pv.     i   <•••    • »•>»<   h l iif-n- 

compctitive   imports).    By way  of o stamp h ,   th«.  ••••••••   'l   * •"'•'-   ii.jw». J MiicrUi« 

and accessories indispensable  for    the product i ,n •>•   r\i.»wv  viíuriu« muy \%. 

mentioned. 



ID/WG.lO/3 
Par*- IB 

y¿.     In  the Doda,   oonyetiUve  imports withii-, a branch arc  ropronontod by 

separate  "import   .cUvi + ie^   and 'inport variable», while the import coets of 

production  arc  exposed by  the.  coefficients in the 1 orciai exchange balances 

belone in*, to the  production    -.ctivitiec  and production variables. 

53.     The;  foivitn .xchan{e  balance oí' the objective  function do not contain the 

„       . . ,„   ,rü + MT^-  necessari for  inv, C;n¿ntn  nnd replacements from foreign oxchan¿\- ^xpeiiditarv.    ltUgiiU. 
1966  to  1970 within   the   individu; 1   sector::.     Li the nodol,   thoeo  expenditure 

are  iovemed b,   ,eParat.  contraint,.     It  iB aununed, ho,.ver,  that  every time 

a branch sonoras,r  cr.  the   inport  quota cet   for '.achinory  between  l')G6 and 

1970,   the  ravin, c cau  be uced tc  pay off  debt e    This will save  interest  (in 

this'oonn.Xion,   a 10 per r^nt  rate of interest wae  assumed in the case of 

capitalist countries)  %nd this  nwinf can then be accounted for as an item 

improving the  ocuaodity balances 

34.     In addition to ^xinizini, the balance of foreign exchange with capitalist 

ccmntnoe, other objetive  function criteria,  such a, the following, were applied 

in non-an¿,inoerin¡; sec lo re. 

(a) ¡¡axinizr.tior. of production, with o. fixed commodity pattern; 

(b) I'ininizrtioí. oí   production costs; 

(e)      Paxinization of the combined amount of the rotable and dollar 
balancer, . 

In th« ^tmeerinp  indue try, no other objective function hae been used as yot 

for workin¿  out tha  ¿.orograinDco 

«.      CommriBon Ut«^n the official plan and   the mathematical programo 

55.    Since  the objective   function of the models wae the improvement of tho 

foroiy» exehauae IMaac,. with aapitnlißt  countries,  the  probier, of how the 

MtlMHttioa prot-rrj-xx ..odifi.d the tarCets of the official plan in respect 

to the  objetive  function was examined first.    This is shown in table 2 belo«. 
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Table 2 

Mathematically programmed balance of foreign exchange with capitalist 
countries (expressed as percentages of the official plan) 

Branch Percentage^ 

Shipbuilding 

Public road, vehicles 

Precision engineering 

Telecommunications 

Machine tools 

Railway vehicles 

Agricultural machinery 

Metal mass products 

Engineering, total 

157.1 
177-2 

166.3 

153.5 

105.3 
110.1 

jb/ 
156.1 

204.5 

a/   Official plan » 100 per cent. 

b/   The official plan did not provide for exporta to capitalist oountries. 

36.    The balance of foreign exchange with capitalist countries is considerably 

more favourable in the mathematical programme than in the official plan:    for 

all engineering branches taken together, the computed balance is double that of 

the official plan.    The fact that the percentage of the improved total is higher 

than any percentage given for the individual branches is due to the circumstance 

that some branches had a negative balance (deficit)  in both types of programme. 

In these branches the improvement means a lower deficit. 

57.    This important improvement in the balance of foreign exchange with capitalist 

oountries has come about without a deterioration in the balance of foreign 

exchange with socialist countries; the level set for the latter in the official 

plan was maintained.    It must be emphasized that this improvement does not 

require any additional input; it even encourages the economizing of some 

resouroes,  an aspect which will be dealt with later.    It must be noted, however, 

that in the official plan several factors have been neglected which,  if taken 

into account, could have had a detrimental effect on the foreign exchange bal- 

ance of the mathematical programme.    These factors include regional employment 

problems,  certain conditions of trade policy and consequences of bilateral 

clearings. 



TD A'0.10 A 

Faire   20 

Branch 

Shipbuilding 

Public road 
vehicles 

labi e 3 

Production and foreign trade (exoreyd a* ce-rc8i,ta.flt.s 
of  the official pi in-, ) 

Portal cranes 

Floating cranes (1*> ton) 

Floating cranes (10i) to::) 

Seagoing cargo ships 

Boilers for power stations 

Tugboats 

Cargo ships for inland -<aters 

•Csepel" engines and spare parts 

Ijt'ì'JÌ"   i-.'.C'. T't S   ">l"d   Spec-    n'rts 

Front axle housings 

Rear axle housings and driven 

front axles 

Auxiliary gearbox«  for change- 

speed gear 

Power-steering units 

Lorries (0 t capacity) 

Lorries (i> t capacity) 

Lorries (12 t capacity) 

Buses (up  to 11 r-,  in length) 

Buses (longer than 11 in.) 

Ouiipers (3.ri cu.n.) 

Dumpers (6 tu.is.) 

Tractors (W h.p.) 

Tractors (90 h.p.) 

Electrical material  for auto- 
mobile manufacturing 

Structural  spare parts 
(without dumper) 

Spare parts for tractors 

and dunpt-rs 

Produit i on 

100 

111 

w 
100 

100 

10) 

100 

100 

99 

100 

101 

98 

112 

100 

122 

100 

100 

101 

100 

Î? 

101 

110 

101 

96 

i j£.rt„ _tr_i. 
it t tul '• t set i j1  A 

• ountrhy     gun trias 

.JUtttli-k. 
«UiLiii is&jliiL 
own triti  iwlr^tt, 

100 

m 

a/   Of s i ci aT plan - 10Ü*. 
b/   The sign "-"  indicates  ti'-.i tht activity is not represented in the nodal. 
c/   The sign *."  irdii des  UU the activity ;s represented by a variable, but as its \ 

is  7ero,   t'i.   quo tuet   's -leaninglesi, 
d/    Tht  sign "••"  irdioue-  thai the value oi   the variable is zero in both the official 

"iatii -'1  pregrarv. . 

vm 

180 

êl 

m 

- i« 

m 100 

m 0 

too 100 

IO 

m 

m 

- w 
110 m 
- w 
- 100 

1» î« 

m M 

m m 

• * 

m m 

m m 

m 101 

161 ?e 

al ut in the officiai pia« 

and th« nathe- 

MfJiiff l'itti' 

frac i alo* 
«igtattrlAg 

lilac 

Auttftttten étvUtt 

Ittitruttrt» 

Qf'ira ••rhinct mé ta*ae>»t««t 

étvirn 

l¥t-Étttlws 

111 

M 

m 
n 

m 
M 

m 
m 
m 
m 
m 
m 
m 
m 

Rat ariti ttiti«<) i«wtrwat*tt 

ftaeéttic  inítruaerta 

Öflkal ë«vnti 

Optician'a prêtait« 

Cf te trie  »n*fruta* t» 

Ittttra-atcherUal parta 

tttetru inttaHitio« cataria) 

Rvitca) apparat«*« 

aVray ateyaratuaet 

ftttî «Htcal  »natrwatfltt 

Laboratory taut pawn t »4 I if la«»« ti 

taafta/tica)  inttruatat» '00 

fmì pwips R* 

0'tfetr preti a* 3* ?ftglr»#«rtf)aj praëlïcta    •? 

lcttt#*t immèmori latp» HW 

n«are>ceRt tutta R» 

ttcaUtr tue»* tRR 

IfawMHttr taba* W 

ft fletera tufe« RI 

Othar al te trotti e tuaat Ä 

Sa»l-es*éi£t«r* W 

Itemi« tn«)ìniitriRt3 aacMttH IH 

•   HaeMnes for taltcoaawftlettta« ti 

Jalaphofu apparat»! II 

WfplWf» carhêfipt W 

Irawatlttinn 3fulpa*nt Il 

twite trassiHtw-rat• i tart It 

Rtcramve »fjipttftt Wl 

ItaH« tmm racalvttH I» 

W tita« r#e«l¥*ra WO 

Inatti tra« 
vffi'iliili jfc.iri!lll    %:|B.i.tiitit yyjll^tl 

iJMaMfl mMm uscìàti unitola* 

0 

Iti 1» 

m m 
m m 

« %m 
» i 

i n 
• M 

tu . 

i 1 

i m 
t m 
• m 
• w 
• - 

130 , 

ttt m 

• m 
• m 
• m 
• ta 

w 

M 

m 

m 
• 

m 
ut 
m 
m 

m 
•î 

» 

m 
m 
*ti 
it 

m 
m 
•î 
• 

tf 

• ai 

w m 
1 m 
n m 



•i 

O"*** 

f^if ¿ (t-jr timt.il) 

5QIJéé. , 11 * 

I.-hco«w«U- km?) ifter tt«á»;i tflti'B»*''* «'• 

itiOflt   (toM.i îj^o f«infierì 
11«! 

Itçl íifH« 
»4 

11,-  ir   .   MV-   í-arts I"' 
100 

focMftt taalt ¡!r,-k,r%  i  ii.    --   •'   *!*h * 
1« 

5p,    ,-.i  pi-. • •,.*•   i 'tUS 1« 

•M.u*      ••       •''" 
1K 

'jf 11 .* i r 4 " »' "    '   * 
108 

Wi-í«     '    l: •'•<. «•«r1'"   f'  ' 
100 

SKjp-'-o -^' "'«', 1« 

V   í1 r*.n>"*-' -,,iir' * m 

nr'li • , - .* '•* m 

*..-t>r   •  *'<  ; - f,,lr   *' m 

V-. « ~- '   ••*•••'"» 
in 

h-,#   c      s    "        '   ' -   '*' ''* m 

(Jtf¡   _,,;....«       .1-%     '   '*•' 1 i» 

Pff H    '• f   • ' 
1» 

1S .   r.      •    .    ,   r  '  r i   - 
100 

¥ t s : ~ ». í * ' 3 '•   r 111 - ; o«. ì s HO 

ftttlmy ItMel »5   Plrtsl  rffimt 
lï 

ûtctf't  îftcd«eit  .;» 1» 

0Ut»l         B<.*H'»'i 
1« 

lh' tri    f.« «*t*r    a*"»  tcf trM >«myt 1« 

mû w.t*jfi  '  rjtUiy» 

*ï    .1, ,*  >i">r **t**r<> 
1«. 

m 
100 

100 

9f 

I»ports fro» IäSÜLÜL 

wÄiuiut'wtuLüt SAìMLìì iisMiii 
jcifi« c«tftf>.« ¿Ml£M assidu 

0 133 

0 

0 

100 

m 

153 

20 

0 0 23« 

360 100 a 

0 10P 90 

0 121 86 

• m 83 

0 150 66 

, • - 

l» 129 69 

0 125 80 

» 100 100 

0 133 67 

0 117 62 

• • 100 

160 , g 

, 100 100 

100 82 

82 
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217 

Branch 

Agricultural 
»achinsry 

He tal raass 
products 

Tibia 3 (continued) 

Tilling «achines 

Seeding and lanure-spreading 

Machinas 

PI «it protection machines 

Harvesting «achines 

Machines "for stock-breeding 

Loaders 

Fruit and vegetable cultivating 
•achines 

Aluminium kitchen pans 

E'.aaelled «are 

Bolts and nuts 

Padlocks 

Hand-tool s 

Industrial »natures 

100 

100 

97 

100 

154 

100 

121 

108 

10S 

118 

74 

96 

aoort» tc 

Production       cogn 
siisi socialist    capitalist socialist 
ries   countries    countries   countries 
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Exports to 

8 

78 

98 

97 

0 

0 

0 

0 

127 

5TO - 0 

• 218 308 

166 143 . 

8 171 . 

. 124 120 

- 46 108 

106 0 - 
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58. The next  problem concerno decidlo* how mich «f what  pro4uett «houU be 

produced, exported or imitad ^nordin« to the  two type« of ^grajea«. 

59. Table Ì ahowe whether  4h«  .ndication« of  the *athe»*tical   vrogrmm for 

all  producte  of oach branch are  id-nticV*. with  thoa*  jf   the   .ffioiai   ri« or, 

if not,   to what oxten*   1!u* nnthAMti ;r!   nr******* *»d»fi« the official  on«. 

60. Table 4 shows th- chaw«  m the .tur«  >f  the  individual brancha«  m total 

engineering production,     alerts,   the  total  of  tha  production valu«  (in Un It «4 Stata« 

dollars) of the eight branchas vu« ta';«n a« on* hundred and tht percentaje •«***« 

of the individual branches '••aa sx.iiinel un thin  beat*. 

Tabi e 

Branch cimm§^Ji^Ê.P«^^Hrn 
in 1970 a«, oo««r«a to the.  

ihATAS   Of Uon 

• 0.2 

• 0.5 
• Q»d 

- O.5 

Branoh 

Shipbuilding 

Public road vehicle«» 

Precision engineering 

Te 13 comuni cat i on s 

Machine tool3 

Rai Ivi ay   /chicles 

Agricultural machinery 

Kata'x mc.ee products 

61.    Tablón 5a - 5«: sho.. the t.xt»nt  bo 'Aitò th» individiial tar«*t« in tltt 

mathematictl preparo -iev^e frsa tl*oeo in tha off total pi« I   L«.  ***« dis- 

persion of the fomcr aroxid tuo U..t-;r.    Th*  . ii«i *t«i» waa  to work out the 

percentage doviat: oar  by  irmv-àuLt   ite««.     A deviation i« d«rtv«d by dividing 

tha estimât? of t'io m« thematic,»]   : .-o/Tan«« by  the estimate of official   -»laji, 

einuu one,   ono  is .-«pressed  m a Dtnant«^.     This  :*roentual  deviation can be 

établis!, „d only v.-^-re  the w .aal.,.-  encarnad h%B miner a .»«itiva vai«« or la 

zero in both programs   (i.e.   a diraitly comparable eaUaate).     It «ill   not be 

poueible,   therefore,   Lo cotrovte tin   r-ircentual  deviation ,/here on« of tha 

estimâtes is positivo and the other  ì.J -ero a»  the«e estimata« ara not directly 

comparable. 

62.    In tables <ja - 5e the deviation frequencies for th« directly oo«p*rabi« 

estimates aro ;..-,vn in various clans intervale   (e.i-%  th« number of deviation« 

between •• 2.1 and + 5 por cent). 
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63.       /, number of important  conclusici can bo  ton fren those tables.     The 

total  production volume  ' 1   th. branches is approximately the  same U the mathe- 

matical programme as in the oiTic-1  plan;    the pattern of foreign trade,  however, 

undercook a a•idonbK  ohanre in tho mathematical programe.     The total volume 

of exporto   to,   and  imports  from,  capitalist countries is significantly higher 

hero,  while  that r+ P r1       •;  r^^-,-^,4- j-      ^T'O^) socialist countries dininishos 

slightly.     This  foi Jews  from the choice of the  objective  function „hich maximizes 

the balance of foreign excise with capitalist  countries  while keeping the 

balance of for.i^   .xchan^ with socialist countries  at the  level prescribed by 

tho official   plan. 

64.      Th, production and import tendencies in the engineering sector as a whole 

do not manifest themselves uniformly,  but show rrther important  differences by 

branchie. 

6% For nil eight branches exanined, tho volume of production is approximately 

the sane in both programmes, though m the mathematical programme it is slightly 

hi#or for shipbuilding and metal mans productR and somewhat lower for precision 

engineering and the telecommunications. 

66.      The official plan forecast, competitive inporte from capitalist countries 

only for three of the benches concerned.    Prom these three branches the mathe- 

matical procrée proponed to import nor. in two branches and loss in only one. 

The mathematical pro»•.• .nvi.agcB importo from capitalist countries  in four 

branches for which the official plan contains no ouch figure  (public road vehicloB, 

agricultural machinery,  metal na.s  products and tei ecomuni cations).    There is 

only one enfi .oorin, branch (shipbuilding  for which neither programme proposes 

inportr-  from capitalist countries.     Out of a total  of eight engineering branches, 

there  -re  six for which the magmatica! programme envisages higher imports from 

capitalist  countries than the official pl.n.     This  is worth notine since it contra- 

dicts the  rather widespread belief that the most natural way to inprove the balance 

of payments with capitalist  countries is   to cut imports. 

67        exports to capitalist countries show a considerable  increase in seven 

branches of the engineering rector - oven in agricultural machinery, where tho 

official  nlan did not provide for sports.    There is only one branch - precision 

ongineerinc - vherc exports are reduced by the mathematical programme. 

68.      As regards competitive imports from socialist countries,  the character of 

the chants in the mathematical programme is  different;     in five branches they 
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are  lower,   in tv/o  (railway vehicles .and telecommunications) they are higher 

than in the official plan.     For the telecommunications branch no  imports of this 

type were  foreseen in the  official plan and  for shipbuilding neither programme 

envisages imports.       Thu  reduction of imports called for by the mathematical  pro- 

framrae is particularly significant in   the machine-tool  industry;     in this industry 

competitive imports wciv  reduced by  {'j pi,r cent and even non-competitive imports 

were cut back to less than half tho  figure  given in the  official  plan.    In pre- 

cision engineering the situation is similar,  with competitive  imports reduced by 

one half,  and non-competitive imports cut back to  less  than three  quarters of the 

official  plan  figures. 

69. Exports  to socialist  countries are lower in six branches,  but the roduction 

is  significant  only in precision engineering and agricultural machinery;    in one 

branch exports  to socialist countries are essentially unchanged and in anothor 

branch they arc  slightly  increased. 

70. Almost half the improvement in the balance of capitalist  foreign exchang» 

is accounted for by the public road vehicles branch and more than one quartor by 

telecommunications.    The  shares of precision engineering (15 per cent) and of 

shipbuilding (more than 11 per cent)  arc also significant. 

71. In the public road vehicles branch,  the total volume of production and 

total exports to and imports from socialist  countries remained essentially un- 

changed,  but the commodity pattern of both production and exports changed con- 

siderably ruad exports to,  as well as imports  from,  capitalist countries increased. 

With one third of the production estimates,   the deviation between the two programmée 

amounts to more than 5 per cent.    Some 90 per cent of the directly comparable 

estimates of exports to capitalist countries show    a deviation higher than 10 per 

cent from the official estimates, and with half of tho estimates on exports to 

socialist countries,  the deviation exceeds  10 per cent. 

72. Tho mathematical programme proposes,   among other things,  to: 

Produce more lorries (8-ton)  .and to increase their export to 
socialist and capitalist countries; 

Reduce the production and export  of dumpers (6 cu.m.)  to both 
socialist and capitalist countries; 

Increase the production of power-steering unite beyond domestic 
requirements and to export the surplus in socialist countries; 

-      Sell  in capitalist markets part of  the nowlj   designed engines 
originally destined for socialist markets; 

Increase the exports of dumpers (3.5 ot,0.) to o»pitaliat oouvtrl«*. 
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73        I •   shoujd to noted th-t  there w-0 no choie, lut  to insudo  th. offici-.1 

pli» fi,•  iv.r public re,d vehicle  Productif iO,  the ,„thenoticO pro.n-1-f 

«do!.   'Thu ,frtoi-.l   M-, -fined th.- producto,,  ,1.-^-  -,d forcent in thl. 

•!       M     .rm-ìM   fonili a^viiwx rutimit!.     ?hiB w-.s n>"de oblatory 
connexion conaioLr-A-U-  £><-ci   U. t   i JXCI.I. >-* 

for the r,r.thet:iot 1.0-1  pr >rvonuo.     1    .•'•(-,  hwuti, 

pW-*nc  ,„ -.Ucm-tW,  vri,Vl, Wi-h ,,-li h,v. produce the  foreign oxeh,nPe 

return,  ^scribed for this i,*«^.    ^   ^1- *oi. U-B thus xvntrlcW to 
i       u •   i     -.,--.•w   •.«'!   t     ->Hern-five  techno- 

dutr.il  probi,• r.v the  rublm  ro-.d vehinle pro,r ..mm,,  .-na •".      . 

n     .     .        ,._,.„,.       rsltur-   -,.T,Mt" + i..r-,   t     V.    porí-mod :,t  the  tonistry ^d 

nation,.! lavo!., wi : 1 o„-U.   th..- oOncOnc;- . f thic pro,•, t..  K   -a*»«. 

,     , Sy.   ,h     ,m  T-rriar   if th-   t,4e concomio.-tiens branch 
74,      Thv   ptructur i   crrnfer   .ir,   üK   urcv r Zu.-i.i. 

,rc eXtrcEel3 Di,,l«c-.rt.    f-ducto, ir   ,,,r o, the ,, th.,. ticoi P-• 

„ith obout t«   third,,     í   ine  ito,,-   th.: ^,-1», exceed,  five pen cent.     On!,  the 

^thon.tic-,1  ;>tr,.. provide,   for Soporto   .W. O ti,  cociolO-t   • r.d olitali.» 

«»trio..    T,„  devi  U,nr   ,   co,„,roPU uxp,.rt ootin-to* exceed 10 per cont, 

„ith 90 ond 70 ,K.r cu, t ,.f exporto e   c-,it,H,1 ,nd »ocioliet ««tn- rospoctlvol,. 

75.      A. -v.oinst tho „Ifici-.l  M-x,  the mthorr Uo.,1  prop• propooo* to. 

.       lioduco  tho rl«   -.f doglie! 1, produced TV picture tubo«  -md 
to Boot tho don-.nci ty r .ci- lint importo; 

.    +4...-     i   a... í-oonc'uctors  to o considerable -      Inervo the ^wuu.twn    í BU.i-.«ttr« ,ountrio8( with 
wxttìiit  -.nd te  inore-Be   their export   to wci .lut    ounwi     , 
sono export  »Ine  t,    o-pit-Uct  eouniriun; 

.      Produco  considur,U.v  1-   ul-c^Uc» ^^^ ^°nd 

transmitter-recexver sots ••* hone      ,nd   ^^'f^^.^^L  export 
by imports  i roo .-.pitr-nut ...-uiitiie..,  .».ne 
of thie ocmip-,.;.+   to socialist count rie«; 

-      «educo Inth  production cf Vigono  ^chanr-  :«d their export 

to socinliet  oeuiit.ri     , 

.      letoe  r.U(*tiy th.   production of ^^^^^^ 
axport kiifi  t<   Rjoi-aiet  cotuitriut, whil- ttteraptint, sone export 

to capito.lif-t co\u.triv.a; 
*i       i „,,i¡p   vr  .hirti-n  of  rrvdin  receiver sets,   -\nd to 

Boae fron c-.pit-lift CAD trieu* 

th-vr» orpit- lir-+  foui.tri^»'; 

^thioe cli-hnv  th,   ,r..iucti.-.r. .".f studio  -xiplifior equipmont 
.       Iktoe  LILI. . ^,nit-lict  nountrieB while   incrc^ln« 

it» oxv^rt  tt- ifo-i-.list countries* 

«   ^ ^    .,-^>    i  otri-  telecoifw.ie-.tion ep-.r.  P".rts thru» do»08- 
-      A roco.i'rid.  ".i  to o^H the -urpiu. to o^ltaft «M., 

Koduoc *hu   nr"»(ivf>t i >n    >f   * apt»  v ^orierf   f >  t h-    lovoì    *f h>>«i, 
dùinnnd -\nd   tu eiinin-t^   their v-ypcrt   t.--    eoei-.l it«! ..onuitri.-n. 

76, Thu  moot   nom-pi.umut:  diff. ix-ui'e   hetwoen  tho     ffioi-1   pl-.n    .n>!  thv   n-theW'ticol 

propmnne  in  th»   pryciei )n ••.r.ili^^i'iiu.  tr i-eh  ic  t,o t  oil     t',-i\.'|- t.   , t tin- t«e ^f 

the d'i then." tin-; J   pre,¿. roi.'a.'u      îI    1- vo. v   th  r¡   th -tu.   io   tK   <-f'fici' i   jl'ü,   • nd   --.li 

-tctivitiv-e -   j r-xtinM.i ».,    .:;;- f!i       i.-l   1   o¡ )-t-   t     ¡o.ü'Jiri    -nò  copit-Lipt   .u^untrie«  - 

«-•.re 'm '•„  lower lov^.J   n.  tho ..r-thun-'t i..'-ol  prorr-xru .    HK   Jcvl-.ti <v. between  »he 

pl-ji -aid  the  pr^-rrfiiame oxceedo V   per eu„nt i.. s<oi\-   thru 0  third  of *h«   fr-»tluction 

oBtiin-itwE  pert .11.in,:   to   ;-oi.pv ti ti Vi.   if.¡portr   1 iv'-r   ïou'litt  oo,..ntriotí.     Th*.   e-rfi< 

déf-rec of duviotioii  obtoino with   ^c- p. r *;o!:.t   -of  the  vßtittoturt eiportß   t'   eoci.-.îi.it 

eouìitrieG.     In UV (ter eo^t  ..f the.   e-icpo rt . Btinr-te'í,   t<   o ptt-.ìiet  o..untriee,   thw 

dovirtiona oiv  oi>re   th-r,  /() p- r  ouit. 

77. The n''thum,-ytio.'tl  pri3pr"i?iiv-   proposed the   i- ¡J  vu»,   1       r «• ructujnl oa,i«fu* 

in the official pl-ui  for the ¡>rccii;ior, erit-ineoirini, hr^ur.hj 

A consiuer-.l i.   !•• -m ti   i-     f  t!u   d r.-.t Ue  pr .¡u> ti >t      í     ut'iu>tl">n 
devicoB ".11U . f exj •r'f   t.     i.."  i¡;¡-;rt:-  fru, a-n   ìii.i   "••m.tritìi, 
"jid  the 1 1 iiiii..' t L ,!i i¡ j "rts   l'r-i •.   ;it- i u-t   : .ui.tri-í   whil> 
incrcnaii./    txp rte  1     o   ( it   li».t u ,rki 11 ; 

A rt-dueti-i:.   m  the  ..>¿    rtt     f li..-
,>rif   ií.r-trvtfie. t!   t      • pit-liat 

countrief   ir.   !• v ur .1   eX}..r1r  t.    i- "-i   \iot .--uwitriv-p', 

A rxdurti   r   ii   •* ¡j,.   li.ru i3t:>'   pr. du«" ti M     1   t a-, i   i iu.fr    .»i.l   -.ri 
ine re- HO d   11.1J« r4   «f the::  f r¡ i. í   ""i   ili1    '.'Uj.tri-.:-. 

78»      With ;... re   ti. -n       .;u.rtei     1'  rn«ducti. ì,  t  r. -*r  (*w     tharJr- =.f thw ooopnjRiMc 

ostinateli  '. f export^   ••    -ipitlint   o-Urtri  i-)t   Xi     Ivi   1i.r,o     1   ììn   L:\thunatiC(\l 

programne  fr-m  tlu     fi'iei .1 ¡j  i    i;   th»   ch^ut-uil-inj; l r r..-h   .r.   fu,^. r thM. in 

percent;     with •   third   .1   tlu   , xp-rts  t.. r.oei   lud    Muu-tri»:   th.   di-.-i-t i.,n  iö 

higher thur  .-0 p-. r "«...-it.     rhi.   : •  !ì-i;.-ir.f   1   ,j'•!•    h .e,\ r- -n    or.-p-.i.. á i¡.  th»   i.vitho- 

nntical  profírnano as  ,-if*'vinot tho  offici-i pl-.n: 

Elimination e-f the    xport ,,f porto.1  cr?«;e to ttooio.lìet eouiitrie«| 

Inclueion in the; pl*ui  oí' the oxport  oí i6-ton floating; ctniíe* to 
eapitalint  nountríeb; 

Production   of no re lOO-tnr  fino tin*,   er-mee  :J.U  -J. ir.rr*  vtu   in their 
export to  ooei-liot covuntrie ».,  . xtv ndin*- their export     !>-.<• te 
capit.ilict nr-.rketi:; 

IncroaBe ir  the export  of n-%w> nhipc for iniwíd mivimtion to 
cnpitt-lict countrioc -nd .-> suppone i on oí  thit? export   to Dociniist 
oountrieB. 

79»     The contribution of the other bjr.nchec to inorertsed for&inn-^mhmm «Äl*i«f» 

was lower.    Of the proposed structural changoi in tho«« brnnAoi» only n tim 

are nentionod horu» 



iB/wn.io/'; 

«.hiries i.rnch. the mathematical programme proposed: 

, ut   ,   , ,  Ull , r tiuntm,    f Diesel engines and increase 
t    * «. > i •.. i ft  countriet",i 

„    ,     w    .     ti. 4    .»-ti«   T-iurtim    i   I>ie«ol   locomotives and 
T'   li,,î" "'     '*'        ; .       -   -j   í   .  -rka?,  «von if this entails 

•   rt dueti  :.    -i   :•*• •< i *ilrt   ''xî'  rtt • 
+ h      l-nrtk.rdu.-un    i' !:,ultiple-unit Diced trains 

T(   »*"'   th'- ,*   i\.        i   Mr*  ^Pcrx oblivions,  and to 

éliminât,   .xi-rtî   t     ,:-., it   li:t  r..rk. .c; 
, i   T- ; s -.-' '< vsA^ni er ooachos and 

thwir <-xp rt i p-H-t :-'-rk' *"•: 
TV  r,dw,   ti.    l.'...,ti: rr-iuc-U  n    .1   r iU%y  freist wagons 
«ad t-   in-r«   th,-    rro.. • • 1 i t" Un   <• ^atri^; 

.   tv.   Ui    V.P,. . ^-.r.lu-ti. r, nnd the export to capitalist 
Tr. red«,    «   th  UK   I- ;c.t;       r   ^ t t0 

countri>;     i   '-ho     *'l'f»   -ra x    ai 

soci- litt ff/.rk.-tB. 

.      u    ,4 ,     »   i  d *h..t  ir th,  i-ilwiv vehicle branch - contrary to precision It should be n:'tcd tn.-.i  u.  T>"^ l iiW •-> 
•»,    ...,M.-'.f    f ih.   r.-thor.atioal programmo are higher for all onêinoorm,.  - the ^ttii i     *  i»L 

nctivitioe  than th-te   ta  the   official  lian. 

i v, *tw-  wi-ihi.m^ticil nroí ramme proposed; 
81.    letto »«iWfi-J^iM. l r^ch tht m tht-ra -tic-1 '    L 

*  ,   „u +h    •*-!•*  • f sh-.rinr «achines  to  socialist countries 

in favour ^   extorts to capitalist countries; 

T      i»«ir-,t     ir-r.rt  cí dril lin,   laachinc, fron, socialist countries 
Tr   clmatut».   irrHMt KI   UX. , t     socialist countries 
«nd to rodi, -e  tho  exporte  M   thuoe achine..   ... 
l'D favour   .1   uxi»rtr  t    eaait-iici ^rkcts; 

,.4-i    HTM ncii/It machine  tool?, to socialist To increase  imp.-rtr   "t  t-Pecial~-principe .n..cni c„üit.lißt 
countrien, with      ri.wi. -^ -?•- i 
ooutitrict«. 

S2.    Th. »AhomaticM  pro, rr^u propo.od the foXlowinf  chants in the 

Hffiflftttltm-aJ p-ichiuuP  » r-.nah: 

T, import tiUinv- «n-.chinoc fro» vxA to export such «achines to 
c^itUint inrtc-d af Bociaiiet oountrios; 

T    „a, inn    >hv ,-p.rt    í  t-ovdnr and mnuix--sproadinfc machinas 
•U   oiii.li.   -     h:   ;     J   ini. rtjüucv., ,,<rr.rponainf^  the import 
t     ¡»i i'r ili -   •    .-j"'-11 > , 
,f th.a.   r-   hi»,  r   I>..-ì !'.. i'libt c iii.tncs; 

,„.,,,.. r -i. .-•-   r     :il -r.t  protection machines, 

.lld t    ,1,-   u.    ihur.iprt  •      '  ,»t  !!•*   c^trios; 

T    rv.l-o.    nt,    , ,   rt;   t r -.   r.ci  lir1  , u,ttia^   .f Btock-broedinfc 

n^chin« r.v II    'IV    i" u « i.t-.-ti'-  i r< ¿ustioni 
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To substituto for tho domestic production and the export  to 
socialist  countries of fruit  and vegetable cultivation machinery, 
socialist   and,   to a lesser extent,  capitalist   imports  to meet 
home  demand. 

83. In tho metal  mass products branch the mathematical   profraanu  proposes: 

To increase   the do!r,of:tic  production cf aluminium kitchenware  pud 
to  increase  considerably  their export   to  oapit-iiiat countries, 
even at   the  price of reducing exporte  to  socialist, countries; 

To  increase  the duiueetic  preuve i un  and export   to capitalist 
countries   of enamel-ware; 

To increase-   the production and export  to capitalist countrior. of 
screw-nuts,   te eliminate  their import iron aooialist countries, 
and oven  to includo in  the plan   their export  to socialist  countries} 

To increase   the production of  locks  and  padlocks and to step up 
their export  to both r.ooialitst  and capitalist  markets; 

To reduce,   the domestic  production of indue trial armatures,   to 
eliminate  their export altogether and e'/en   t>>  import  them from 
capitalist  countries:  in < rdor   to meet home  demand. 

84. The proposed   structural chanf-e.s would increane  export« to capitalist 

countries and at   the  sane  tin.e would  improve the balance  of capitalist  foreign 

exchange.     This  could be achieved at  on unchanged level  of production and with 

a considerable   incroao.   in  imports  from oarútalif-t  oanntriec, with   " hardly 

diminished totai  volume of exporta  to  and importe  from Kocialint countries. 

85. It should be  pointed out - although  it  logically  follows from what  has been 

said - that  the model  alno proposes   to  carry out   the   investment modifications 

correcponding to  production, without   overstepping the  allocotod investment  limits. 

Attention should again be called  to   the  fact  that  in  tho  branch-level  computations, 

structural changes  could be made only within a single mcdel.    Any reallocation 

and rc-grouping between branches will be possible only  in the course of linking 

the branches. 

86. In connexion with the domestic production of individual products,  there 

wore throe main alternatives in the modclfs for production and investments: 

Variant A:  Production in an old plant  at the January 1," I966 tcchno- 
«  logical level. 

Variant B:  Production in an old plant which had been technically ro- 
modelled in the period J.96Ó-1ST0. 

Varient C:   Production in a new plant with up-to-date technology. 

'The relative proportions of the throe variants are presented in table 6 b«lon. 
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Table   ft 

Production in old, remodelled, and nm oUnts, 
expressed as oercentaoes o1 the total production 

Branch Product 

Shipbuilding,  total 

Portal cranes 

Floating cranes (16 ton) 

Floating cranes (100 ton) 

Seagoing cargo ships 

Boilers for power stations 

Tugboats 

Cargo ships for inland waters 

Public road vehicles, total 

"Csepel" engines and spare parts 

Other engines and spare parts 

Front axle housings 

Hear axle housings and driven 

front axles 

Auxiliary gearboxes for change- 

speed gear 

Power-steering units 

Lorries (5 t capacity) 

Lorries (8 t capacity) 

Lorries (12 t capacity) 

Buses (up to 11 m. in Ungth) 

Buses (longer than 11 ra.) 

Dumpers (3.5 cu.n.) 

Dumpers (6 cu.rc.) 

Tractors (40 h.p.) 

Tractors (90 h.p.) 

Electrical material for 
automobile raanufacturing 

Structural spare parts 

(without dumper) 

Spar? parts for tractors and 

du nperc 

Old plar.ts 

officiai 
plan 

71: .9 

78.1 

0 

75.0 

87.5 

100.0 

76.0 

72.0 

33.0 

61.3 

71.4 

42.9 

42.8 

48.0 

7?.° 

7Ö.1 

100.0 

54.5 

87.5 

100.0 

76.0 

72.0 

37.4 

61.3 

100.0 100.0 

28.6 28.4 

56.0 57.3 

100.0 100.0 

38.8 31.8 

100.0 100.0 

17.1 16.9 

100.0 100.0 

76.2 

39.8 

38.9 

42.0 

KunodclUd plants 
«atti., 

11.4 

17.1 

45.5 

12.5 

24,0 

28.0 

7.5 

M.7 

0.1 

21.9 

100.0 

25.0 

12.5 

24.0 

28.0 

9.0 

38.7 

4.8 4.7 

19.0 19.4 

11.2 8 

10.5 0 

28.6 23.1 

5.7 0 

7.5 0 

12.0 17.5 

Haw pi «its 

18.2 18.fi 

J fi ci al       y.lb. 

Elu       Olí 

a/ The s'gr "-1' indir- + r>s that the activity 

b; Ih- s;qn "O" indicates that the activity 

30.9 31.7 

is net represented in the model  by a variable. 

is represented by 1 variable,  but ;ts value Is 

27.2 0.7 

e «'      4.8 

il 
y 

»,§ SM 

100.0 100.0 

M.I «M 

25.0 23.3 

100.0 'SOJ 

50.0 68.2 

100.0 100.0 

72.4 «3.1 

100.0 100.0 

51.4 60.2 

49.7 61.1 

40.0 40.5 

50.9 49.7 

zero. 

Branch Pfifft 

Prtcltion «nflfiMTtng,  total 

ApiWttlof.   dtvICM 

[1st trank »ttsurinç inttru»«nts 

Off It« »«.hi net «id ««naqtatnt 
étvlces 

Hit«* i ti   testing tr»$trtin«fiis 

Qtod«tU   tnstfytwts 

Opt leti  òoviets 

Optician's products 

11 at tri e  inatrwMnts 

(Ite tramarne hank al parts 

flactfk   instillation »atwlil 

IWkal apparatuses 

H-rsy apparatus':! 

Ita«! »«di'ti inatruaanta 

LaWstory «ni i patri t me 
•iaplwwrits 

Sappiti cai   instruttHitt 

fm\ ou«* s 

Other precision ançinaartftf 
proéicts 

Tsl«co*mnkations, total 

Incandescent laapa 

flu9f«tc»nt túfeos 

fiecfctvur tubfcs 

Trtnsaittar tufc«s 

it pirare tufes« 

Otttf altetronte tufest 

$<*!-conductors 

Hachints for talttoarcnitatlaii 

Ttlapn«««  apparatus»« 

îalephan« «¡tctwits 

Tf «sa i ts i it, wqu i pu i. r t 

Ätdio trana«1 ittar-rac«! vara 

î$lf 6 (continued) 

Old niants RüQdclled 
0 f f i c i al 

plants 
ffficial sa th. tath. 

cip y o.a. pi an grog. 

B¿.0 83. rj 11.0 11.5 

•94.1 92.0 0 8.0 

87.7 7fc.7 7.7 9.4 

50.1 40.8 Ï5.1 50.2 

M.3 80.8 41.7 11.2 

W.f 13.0 11.1 7.0 

100.0 100.0 - - 

1OB.0 1O0.0 0 0 

10Û.0 100.0 - • 

3S.1 22.6 - - 

77.7 100.0 - - 

1«,0 100.0 - «• 

100.0 100.0 . - 

108.0 100.0 . - 

m,i 100.0 M 0 

100.0 100.0 - - 

S1.1 w.e 4§»t ».1 

17.3       1O0.0 2.1 
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New plants 
officiai        aath. 

¿Lu oroQ. 

7.0 5.0 

5.4 0 

4.6 14.9 

14.3 

60.9 

11.3 

0 

77.* 

0 

•1.0 10.5 4,5 7.3 34.5 82.2 

».4 0 0 e 40.8 190,0 

52.0 0 0 0 47,4 100.0 

8É.6 0 Î3.4 100.0 - - 

SM 0 4tJ 100.0 - - 

75.0 0 25.0 100.0 . • 

Ü.4 0 M.fi 100.0 - - 

JM 0 eo.4 12.1 0 «.t 

68.1 0 0 e 36,1 100,0 

t«.0 100.0 . - - . 

1O8.0 100.0 . - - * 

M.Û 0 - - M«0 100.0 

10C.O 100.0 - - - - 

100.0 100.0 . - - - 
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Branch Product 

Telecommunications (continued) 

Microwave equipment 

Radio home receivers 

TV home receivers 

Amplifier studic equipment 

Tape recorders 

Electric railway safety    • 

appi iancet 

Electric  spar, parts tor 
tcleconmun'eation 

Machine tools, total 

Universal precision lathes 

Special precision lathes 

Medium size lathes 

Grinding machines 

Knee-type silling machines I 

Shaping machines 

Special  purpose aaohines 

Drill »ng machines 

Kneo-type nilling isehincs II 

Special  mill ina machines 

High precision nachine-tools 

Seeti-autoiBetic dine ¡jthes 

Production iir.'.s 

Machine-tools operating on 

special principle 

Notai-working ranchine tools 

Railway vehicles, total 

Oiescl  engines 

El sc trie loeonotivts 

Diesel   locomotives 

Electric power cars for tramways 
and suburban railways 

Muí tiple unit diesel  trains 

Table 6 (continued) 

Old plants Renodelled plants 
official'        math. 

plan           prog. 

New pi ants 

officio! 
plan 

rcath. 
prog. 

official 
plan 

math, 

prog, 

18.0 3.3 82.0 96.7 

31.0 lì _ 69.0 100.0 

67.4 0 - 32.6 100.0 

41.0 •63.0 - 59.0 37.0 

54.6 0 - 45.4 100.0 

100.0 100.0 _                  _ - - 

49.3 29.6 

33.0 92.0 7.0 8.0 

100.0 100.0 - - 

87.5 87.5 12.5 12.5 

100.0 100.0 - - 

76.2 76.2 23.8 23.8 

100.0 100.0 - - 

•53.3 37.5 46.7 62.5 

100.0 100.0 0 0 

100.0 100.0 - - 

10C.O 100.0 - - 

100.0 100.0 - - 

10O.0 100.0 - - 

1U0.0 100.0 - - 

1O0.0 100.0 - - 

100.0 100.0 - • 

100.0 100.0 - - 

72.2 72.2 22.2 23.4 

92.5 95.1 7.5 4.9 

57.7 57.7 42.3 42.3 

89.7 82.4 10.3 17.6 

66.7 66.7 33.3 33.3 

75.û 81.8 25.0 18.2 

50.2 70.4 

5.6 4.4 

Railway vehicles (continued) 

Railway passenger roach«* 

Railway frfight «agon* 

Railway tai1^  wagons 

Spare parts  tor   railway vttiitU« 

Wheel sets 

Agricultural machinery,  total 

Till ing machines 

Seeding and »anurt-sprudinq 
•achines 

Plant protêt 1 tor aachines 

Harvesting »achines 

Machines ior stork-breeding 

Leaders 

Fruit and vegetable cultivating 
•achines 

Metal «aas products, total 

AìuMìniun kitchen pans 

Enaaelled ware 

. Bolts and nuts 

Padlocks 

Hand-tools 

Industrial armsturts 

«ANO TOTAL FOR ENGINttRING 

\m'i v (wmmwi' 

fffftMi) 
IM 

r.'.i 

$2 

m 

•3 

m 

too 

?§ 

W 

83 

láüL 

MM 

t»?.b 

HM.O 100.0 

ë?4 87.4 

<?3.5 5b. b 

57 - 5?.* 

61.0 î%M 

100.0 HO.O 

54.0 52.0 

55.0 5S.0 

4?.0 a.o 
».0 38.0 

12.0 

69.0 

IIJ 

15.0 

65.0 

».0 

66.0 

46.7 

JttiaáiMfáa'ffiti 

iijp       aim- 

il. 3 .ÍÍ. 4 

0 0 

- - 

1?.Í 1?.I 

41.5 44.? 

43.- 47.4 

31.0 31.0 

46.0 41.0 

45.0 45.0 

S8.0 72.§ 

12 J •2.0 

J8.0 

14.# 184 

17.0 31.0 

6.0 11.0 

0 5.0 

24.0 35.0 

76.0 1.0 

37.0 34.0 

w/m. 10/1 
39 

Qft.iiftal       iftth, 

ÚM MM- 

100.0 100.0 

12.0 11.3 33.0 42.0 
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Ü7.  The pr-jporsirnu ^  xlvo f.ireu \iriante have boon worked out on the basic 

of production volumes at import priccc in United States dolías.  Tho main re- 

sulte are shown in tabic 7 below. 

Production sharer,, for all engineering branches, of old, remodelled and 
new" plants (percentage ) 

Official 
Ian 

Mathematical 
programme 

Old plants 55.0 45.7 

Romodellwd plants 12.0 11.3 

New plants 33-0 42.0 

38.  In engineering, ac a whole, a radical change nay be observed between the pro- 

duction sharor. o;' old and rw vlanbs, vhile J;ho production Bhare of remodelled 

plants romainB essentially tuo same. Taolo G  shown, however, that this tend..:: — 

not uniform, '^he rharo •>!' old plants with unchanged technology diminishes in three 

of the branches rhile that of remodelled pi .an to diminishes inly in on.-. Moroovor, 

the branches with a high chare ir.  production are tho ones- that doviato from tho 

general tendency and thur: determine the agcTrogaxe data.  In table 8, therefore, 

the production charos of su engineering branches arc summed up (excluding the 

public road vehioloc and telecommunications branches). 

Ta ole _Ö 

Froduc ti o) share;, in a ix onginooriry; breches of 
"old," roacdalled -and now plants ( porcentaje) 

Old plants 

Remodelled plant:? 

Now piantn 

Official 
¿Ion 

78,6 

18.2 

3.2 

Mathematical 
programme 

78.0 

19.3 

2.7 

In thoeo six branches, tho pio.port:one of production shares hardly chango. The 

small increase of the sbarca of remodelled plante occurs in two branches to the 

detriment of unchanged old plants, and in one to that of new plants. 

89.  mue public road vohicloe ana the toleeonmunicntione branches contribute more 

than two thirds? of the tot.ai. output of the engineering sector covered in the pro- 

grammo and utilize more than two thirds of the investment allocations. Tho changée 

in th< production r.harus of old, remodelled and new plants are not uniform in 

ID/WC. 10/3 
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these two branches cither.  In the puolic xw.; vehicles branch, the production 

shares of old unchanged plants increase, but in the tcLcconmunioations branch 

they decrease. 

90. An analysis of inputs has boon performed on the basis of table 9. This 

table presents by branches the changes proposed by the mathematical programmo - 

OB against the official plan - in priority inputo (1970) and in gross investment 

(I960 - 1970). 

/ 
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9Ô.2 

r"D/WG.lO/^ 

91.    The data of priority inputs  rxo  Bunmrxizoù in  tabic 10,  bu low. 

Tabic 10 

Eetiractcü of the m-.thúm-.tiogl profírritiEiü -,o Pvrccnt;jgBp 
of  the offioinl  pirji 

All üiinirtocrii« 
bruichya 

Manpower,  1970 

Wages,  1970 

Electric oncrgy,  1970 

Goal,  1970 

GroBB investment,  1966-1970 

Machinorj-   ir.ported from -ocpitalist 
countriot;,   1966-1970 

Machinery   import;!  fron sociali.it 
oountrioE,   ; 966-1970 

Domestically produced machinery, 
1966-1970 

Construction,  1966-1970 

The mathematical  urugra..œie uses the saae lr.hour «id wage inputs *• tho offioial 

plan, but achieves savings in other operational and investment inputo.    Thit 

showB that in developing tao engineering industries,  manpower constitutaB a 

bottleneck - a fact that calle  attention to the necessities of raising the lovtil 

of technology and of making highly productive  invoetnent*-,. 

92. The savings proposed in the  nathorr.alicr.l  programme are not uvenly distributed 

among tac branches.    The precie ion engineering and  the machine tools bronchos 

aohiove savings  in construction and  in  the import  of machinery from capitalist 

countries,     '["ho telecommunications branch saves  xn /jrosr- invostmont and in 

machinery imported from socialist com;tries;     the public road vohicloe branch 

eaves coal and BC  on.    'The Unite f.^r com'.truction  and domuetically producod 

maôhinery arc reached by ha if of the branches only,   according to  the mathematical 

programme.     Once  the branch uoacls arc linkid up,   it should bo pooeiblo to 

utilize these savings in othor branchée and to brine about a further iaprov^nt 

of the foreign exchan/re rctux-nr», 

93. The utilization of the inport iitjohinery quotne ìxm been nnrlyaod »epamttly. 

The purchase of inportcd machinery wae limitad in our nodolg by «pecial oonotraiiitB. 

It was found that in the mathematical progrtumao,  the following branohoe fully 

utilized thoir import quotas of machinery from oapitaliat and socialist countries! 
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«hipouildmr,   pul.iio  road   Miiclei-   1 and II,   precision engineering I and II, 

and metal naso  products.     Quotan of importe from socialist  countries only wore 

utilizo.] h.v   the oaohioe  tool.:,   railway vahídos and agricultural machinery 

branchu:-  (the   lalt..r  Lr non ho<! no qu.Jta of imports  fron capitalist countries). 

The  taucomiauruoatumo  branches   I   and  II aid not utilize  either of their 

rnaohinury-ii -port qaj otas. 

94.    Thus,   though tsu   veltr.e or production i,:?, amod unohang. 1,  some branche, did 

not fully utilu,  their quotar f..r ¡nr.chUK.ry  i.-.porte.    In other branches whoro 

the quotas were fully utilised,   it  may  be -wr.un.od that  the machinery imports 

constituted -no   d   the uo.it  ir^rtuit  accroc- rezurces.     In  linking up the 

branch models,   the  reallocation   >f unused qu-.tan for inport macninery may bring 

about a i'urt.iur inpr> voient   in the objective  function. 

9%    With i\w except i n,f   oil uxport actinio,   in the Model wore bounded by 

marked constraint,  specifying  the uP >er limits of the quantitieB exportable 

at the pnc,8 taken  int.   account  in the model.     Those constraints were carefully 

reviewed by  the foruign-trude and  indu«tri-.l  expert,  participating in the research 

project.     (In r-or.e  of th,; branches  the revision of those constraints made new 

computatici-  ntnorr.in.'.)    P.. rfcH-    -cenranv o-,nnot be  claimed for those  constraints, 

as the nngnitude.  in quenti.n ,ro difficult  to .aucess.    The decisive  factor is 

not the absolute magnitudo of the  constraints  but the observation whether the 

exports foremen in  the i,athei,atical programme have reached the upper limits. 

If these upper Imiti   ir,   reached,   exports are advantageous and their volume 

should be  expanded.     If exportn   io not reach the upper limits,  the export of 

other products should DO  fisterei. 

96. Beside the constraint« on ir.portdd ntachincry,  the export constraints con- 

stitute the min scarcity   in the nodel,  i.e.   the factor whion limits the possibil- 

ity of choic.  to the groateut    xtent.    It is «portant,  however,  to stress that 

this hold,  only for the  advantageous exports.    De.pUo the fact that  the objective 

function of the nodel  is   tiu   maximization of  the favourable balance of payments, 

it will not  pay  to  prosr  ai. export;-.     ¡Yon. anong  the 64 constraints  on exports 

to  capitalist  countries   m  th,   u-del,   ^ly  r>2 rre   fully utilized. 

97. 'Hie  rura.-ari^d data  ,.n th,  utilization of the  export  constraints wore 

examined by convertine the constraints ,.ri¿inally given in physical units (forint», 

rouble,   etc.) int.,   Jrutod Ptatea dollars and by adding thorn up.    The results 

aro given  in the table   11  below. 

TD/"0.10/X 

Table 11 

Utilization of export constraints  (in percentages) 

oxports to Official plan 

76-.B 

S-1  1, 

Mathematical progrj 

71.7 

7 5.? 

Socialist o Mü: ir¡os 

Capitalist countries 

98.    From table II   it may be sean that,  ir, the final  analysts,  the raathemat.oal 

prograraoe utilizes the assumed oosaibilities of exports to capitalist countries 

to a much greater extent   than the official  plan  (73 as against 54  \mr cent). 

Obviously,  the matuoraatioal   nrogramme does not  fully  utilize all market  poss- 

ibilities,,  either because of limited domestic resources or because of the lack 

of economically efficient  possibilities 

3.     lVALUATIOfT OF TI-T GinrglNT H^ULTS OF ?ÎATHa?mTICAL   >T?OCaAft-fIWC 

f$.    The main task of the project was the amplication of a general method known 

to the engineering industry.    The specific problems of the individual branches 

of the engineering industry were given but little space in the models up to now. 

Thus, the wide scope of co-operation within the industry was not smcially <î«aH 

with, nor was any other than the traditional method of assessing the demand for 

•agineering products considered      The models cover only   »art of the engineering 

industry»    The experiments started in tho least  intricate aceres,  and it is 

assumed that in the non-programmed sphere further problems will   present themselves 

100. The economists ani mathematicians aarticinating in the research project 

believe that their work has proved the construction of such mathematical pro- 

gramming models to be both noesible and useful  in the engineering industry. 

They are aware, however,  that it  is possible and necessary tu develop and to 

refine the applied methods in several res ¡ects. 

101. The models were constructed in 1966, the first year of the Third Five-Year 

Plan.    Accordingly,  they constituted,  first of all,  a methodological  experiment. 

Practical planners were advised,  however, to study extensively the numerical 

results.  This should not be taken as meaning that where the mathematical  pro- 

gramme foresees a production of 6^9 tins of oroduct  !'A", precisely this «fuantity 

should be adopted by the plan,    But it is worthwhile to consider the character- 

istic tendencies indicated by ths mathematical  programa».    Nor does it see« 

justified to draw too far-reaching conclusions.    It has not been advocated that 
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whorover rer.ul t«; of ine ::t.-.thematicrü  programme deviate fron the figurée obtained 

in the traditional uav,   the  1-tter should be cliBcardod and the  former accepted. 

Caution  i;: called  fu   • r>   the   lo]Lowing consideration«! 

Boupitc,  -/li   the '-.••.ro   taken,   the :;/>thonr * vai   .ir t:.  contriti rwany 
uncertaint L ,,... 

The ootiijii. Lr.ti'iiir-.  aix   ß•*• 111   ir.  their  firot    r  second 8ta£*e   af 
développent.     Th>    rcioti '.!-   »,ov.   obtaine'    lav/  he   nodi fiel by   later 
computaiieriO which will   link   the branch r;odelt;   together. 

Several  method'. lo;-i T.-.I   trot i ont-: r,vid difficulties' h .v. ve not yet boen 
solved ('-•.,..   there  ir.  corme xi >n with   WIG  lino-,ri tv of the  input 
functicn,   the r.hcrt-t Lr.,c horizon), 

102,   In vie*,  c 1  there e< ac i aerations,   it  ie  deemed indispenuible that all 

practical   lemn r;¿  umwi  fron the branch   lovel  eonputatiouE Ehould be critically 

revised anu <:o; fronted v. itn   the  rem It:-, ohtaintu rn   other  methods,  and that 

tlwy should be  accepted or refuted only after due  deliberation. 

Î 






