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1. Thie paper ir a eurve; 4f mes poecenee) s weihode sead i1 lotg-tere planbing
(for pericde =t L e ) 1 the Muagarian en {reering setor, Only

the economi  problers sy plart 1L aYe wailt wi'h the methodo o,y of tenhnioal
planning 1o not trested, rot ever from the =yt of hoy ‘he sechrios: data used
by economicte in plannics are cptabliched, The relted nroblems nre tourhed

upor: only ovcarlof al.;

2. A murvey of ihe tpgdi tinral, or, s thoman tioal wethode will be Tel jowed by
a description of the miasr feglurer of the rathemsiioal pianbiig Sethods worked
out in Hungary. The axperiper tal appiios yior of there methods it the snginees-

ing industry will be reviowsd it detail

3, A few remark: o ccpearh work i rathemstical plafning are appropriate.

In Hungary duriig the saat ton years or #0, feveral wei -, oconomista and
mpathemati:ians have been er aFed i ihe sheoreiical and pra tical protieme of

the applicatior of mathematice i sconomicn., Le thia ‘tomein, the researvh devoted
%0 *he mathematicri methods ¢! ilong-toy® planning t& partiouiarly outetanding.
Beyond dipclowing nd meiving a shole cories of sheoretical protiome, the rerearch
workers enyaped in thie i ld, whiis condlawoukly experiEontio, aieo pTEpAre the
terrain and prese for the crmetionl app.desbioan o the mathameiiosl sethods,
performing at the mume time o XFarsive sdu ational and Craining wapx o {foster
this end. Ihey vally the economicle, technioa) epet . wlawte and e thoBat i LS
intoreeted in these mothedr, acqualnt thee cith the poecibilities of the prec-
tical application of mathena? ira and, In the Soure A1 the oaiiective practical
realization of tho theurtioally wol - founded sethods, iriroduce thee to up=to-
datc and eyctematic thinking ond working oo thods, rondeving taerlo preal sorvice
net only to the opecialasts, bul dso te prw tyeal ploneine veth in geneTal.
Thesc activitie: -ontrituty  reatly o & BeR efticier? sslation ot ihe docieion

protlems confronting the p. ohnele,

4, The theeretical feundations o prograssing o = ratianal soale wre lald ir
Hungary by J. Fornai, wiv ale: ALy ote the prastieal w rks o matio satinal
pPrOETRmming ronnectad wiih the oty - erw et iane  wonne@is plah. T o Rpe Pl
mental computations oW rarried ot piEn U anenE SF £ s tore of the coonoRy.
Of those, the author of IRe PrOssit paput wab Those® oy Bt et sath bl
cien 4. Filep, only to the pratiod Gy omposabion af Ve engineering pec iy

computations, The rurults of the snginecrite puotor omputalione Rave bueh ar

rived at by the joint offorte of nume re 8 coenaml (tm, Pochrioal planners and
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methenaticions.  doth the theoreticai preparations ond prictical computations

arc the subjceto »f a vact 1113raturel - The preoent paper caunot be considered
as the author'c i.dependent work gincoe the meihods of traditional and mathematical
planrin, nro descrived mainly on the busis of Kormui'e vorks, and the models for
the engincering industry rest or the collective uerk of the rescarch croup.

Thus this study dees o lidn priority of pulliication; i* is merely intended

to give a short survey of the vorl porfarred

I. TRADITICUAL PLAIGING IZVHODS I THE ENGINEERING SECTOR

5. Long-terr planning mc*hods arc cesentially the same in 211 scctors of the
weonomy, with the seme irdices werked out cveryvhere, i troditional planning
the aim ie to secure couilitriuw oy drawins up nd an-lycing balances and to safe-
guard cfficicncy by performing ccoromic cfricicnecy conputat.cns and analysing
their results,  ihere i » separstc chopter in the official nlan for the major
investument projecte:  the plan for the development of fircd asscts., In drawing
up this part or the official plan, tho rerulte of the balances and of the cconomic
cfficicncy computatione are taken into consideratior.

a. The balznce mecthod

6. The balance mcthod is the nlanning method most gencerelly applicd. In the
balancuy, the sourcen wund allocation of resocurces or products are takon into
account, .n _lanning, the ain iz to c¢stablish ar ceuilibdrium of the balances.

In long-term plenning, various iypes of balances arce dran up

7. The equililtrium of the syuthetic or aggree~te bal nces (thosc of gross social
product, nationul income (net matirial product), intornational payments, the
state budret, the incomcs and expenditures of the population cte.) need he en-
sured only on the cationzd lever.  Thu lndividua! irdusiric: , though supplying

informatior Jor these talancee, do not drav up such Lalances themsclves.

. The spenific talances (thosce of nroducts, and resources, prime costs and
profitability, ard forcien trade balinces) vore drawn up till rccently for
audresscee, that ir authoritics (winictrics) in charrc of pro 'uction which are
not necessarily identical vith the individunl irdisirial ccctors. Thus, the

Tinietry of coteliay and Dacincorin, controls alnut 79 to 80 per cent of ali

4 Vg v B T PR P T P .
1/ veporiail, . o, ﬂ;}‘ﬂ;hi“-wﬁm Lotemetibul proorenno~ésa {Gathematical

Progeamniy, ot Toveown o), B dacfrd v Joosl Kmpnldnas, Budapert, 1962,
> } . ey A } caccb e g 3V -~ T NN J T S L ~ L1, . . .

Ve 23 and Tothee th oo PLoaady o Yimelial becicicar, Akademial Kiado -

Torth b vl b3 b i, T3 e L S T ks L :

.\rtn imlqulskpzl.nly, Lo, wdapee! St orden, L5677, pp-27C. and geveral

crtioles, published wolel, in Koo asdosd st Crend o
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engineering production. lut the production of mining equipment, for cxample, falls
under the Ministry of Heavy Industry; there are also engincering co-operatives with
a feir share in production. On the other hand, the plan of the Ministry of
Metallurgy and FEngincering covers not only netallurgy, but the building activities
of the Ministry's enterprises, activities which obviously do not fall within the

field of engincering.

9. For sonc¢ ycars, the specific balances have been drawn vp according to iddress-

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

obligatory; thosc by industries have morc of an economic character and give a

better indication of the rcal cquilibrium problems. These specific balances,
drawn up by the dational Planniag Offices, contain the allocation of resources and
products to addresscns and industrics. Similar balances are prepared by the

addressees who reallocate the quotas and estimates received from the planning

centre to their own onterprises, thus cnsuring the rcealization of the plan.

10. As from 1968 - after the introduction of the oconomic control reform -
balances will be drawn up only for industries, since after the abolition of plan
instructions the plans will no longer be broken up by enterprises and, therefors,

plans for nddiessees will no longer be necessary.

11. The planned balanccs cover the most important material supplies, sources and
enorgy, finished products, machinery and transportation services. On the resource
side, domestic production, inports and inventory reduction are accounted forj on
the utilization side, domestic utilization, exports and inventory inorcases. In
the enginecring industry gsome one hundred products (or rathet pioduoct groups) are

covered by ceniral balances.

12. The resource balances covor investments {not only the global amounts, but the
respective quotas for construction, domestic machinery and import machinery) and

the allocation of available manpower,

13, The prime cost cstimates and those relating to profitability (such as material
costs, wage costs, social insurance ointributions, various taxes and charges, and
profits) are listod in the balances item by item. The foreign trade targets are
also worked out according to thc principal markets and countries of supply.

14. The balanccs take shape as a result of extensive discusaion and co—ordination.
In the course of the co-ordination, individual balances may be modifiecd several
times while drawing up thc plans. The offect of these modifications usually
oannot be traced in the other balances bocause cven if the direct cffects oould

be taken into account, it would in turn 70dify a sorics of balances and if these

were all followed up, furthor modifications would bocome necessary. As
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modifications are often made in several different balances simultameously, the
various balances will nost be in unequivocal harmony with cach other, Nevertheless,
owing to the routine and oxpericnce of the planners, many contradictions will be
revealed in the course »f 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 bocome clear so that the

necessary measures can be taken in time,

b. Economic c¢tficiency computations

15. Economic efficiency computat.ons are complementary methods in planning, aimed
at determining which of sevcral alternative economic actions having the same ob-
jeotive will yield the hiphcst rcturn with one unit of input or, conversely, which
will yield a given return with tho least input. In Hungarian planning practice,
economic efficiency computations arc used mainly in two types of decision prbblem;

in the selection of exporte and of investment projects.

16, The aim of the export cfficiency comnutations is to determine which of the
domestically produced commoditics should bc exported, An analogous method has
been devised for import efficiency computations. This method aims at determining
whioh essential, but scarce, commodities could be efficiently produced at home and
which should be imported. (This mcthod will not be treated here since its

application 1s less gencral.) These investigations are carried out at a national
or sector (branch) level.

17. In export-efficiency computations on a national lavel, the relat‘ion be'hmen
total domestic labour input int> the product in question (in terms of wage costs)
and the output of tkis latour input (in terms of foreign exohange) is examinedj
in other words, an cffort is made to dotermine the total domestic labour input
(in forints) nccessary for earning onc 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 vxchange costs »f importod materials or parts have to be
deducted. (The methode and basic assumptions of the caloulations are beyond the ;
scope of this paper and will not be dealt with here.) ‘

]

18, The oxport-cfficiency computations performed at the sector level establish the
relation between domestic labour input in the last phase of production (of
the end product) in terms of wage costs and the output of this labour in terms of

foreign oxchange. The result of the work performed in an industry is indicated

aB the differcnce between the world market price of the product in question and

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

[t 18 assumcd that the materials and intermediary. products turned out by other

A o/
Fage

industries could be dircetly cxrorted if thay woere not uscd by the induetry in
question, Thus the tobal doncotic labour input (ir forinte, reauired to cam
ong unit of torcign cxthange oov e welabliched by acone o0 the sndividual pro-
ducts in the last phasc of production. The solor-livel coeputations onn be

mogt uecful in determining what to prduce for wx, ort from Fiven materiale,

19, In the engircering industry only irach=lovel conputations ane used; the
complexity of the products mae. 8 the o3 wi-ticn of the foocigr change yisld
rather difficult on the ratiorel level and invelves s great ruplor ol conjectural
end uncertain {actors.

20, Export cfficicrney computations do o' foru an or wnic part of planning or of
the plan documcnts, but the reouits of tne computatione are utilised in planning.

The purposc of the investnent rficicney computations ir to prove the expediency

and appropriatc sclection of an investaont projeect,

21, Some ctatutorily dufined investment projects require a contrally authoriszed
permit. As a condition of authorization, the prescribed indicoe of investmont
efficiency must be worked out and, by mecans of thosc, the iupute and rcturns of
the investmont activity arc comparcd. There arc ecversl indiccs which diffor
in the scope of the inpute and rcturne investigated, in thoe perioa covered, and

in the factors (prices, intercet ratcs cte.) on which the computations are based.

22, The numerator of thc out gonerally calculated investment cfficioency index
contains the cetim ted returns from one yeoar's operation of the plint that is

to be conectructcd by inveetment (st world market prices, in forinte), while the
denominator is composed of 20 per cent of the totnl investment cest of fixed and
current asscts (which implico a five-year pay-cff period plus the operational
nosts of the plant including deprcciation zllownnce., The investment ie considered

advantageous if the valuc of the index is above unity.

23, Up to now, a valuc limit has been fixed by deercu; all investmonts above
this limit worc subjoct %o central authorization. The waluc limits werc not too
high; ag a motter of fact, all major investment projects (in thc cnginecring
industry about 75 per cent of all invertments between 1960-1965) had to bo cen-
trally authorized and the cfficiency indices had to be worked out. The cconomic
control reform forescce a decentralization of investmunt decisions. lot only
will the enterprises have a substantial development fund at their dicposal, but

they will be wble to complement it by raiesing crcdit, Investnents financod from

the ontorpriscs' own funds will not roquirc authorization, nor will the initiator
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some addressees under the Ministry for Metallurgy and “ngineering because in
this manner the results of the computations could be easily collated with the
data of the official (traditional) plan. For oxample, the shipbuilding branch
represents the Hungarian Shipyards and Crane Yorks, the branch for mass metal
products represents all enternrises belonging t5 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 o
participate in the research work. Soume branches of the engineering sector (o.g.
the whole of the heavy-current equipment industry) thus had to be neglected in
the models.

36. The following engineering models were constructeds

Shipbuilding,

Public road vehicles I,
Public road vehicles II,
Precision engineering I,
Precigion engineering II,
Telecommunications I,
Telecommunications II,
Machine tools,

(9) Railway vehicles,

§10; Agricultural machinery,
11) Metal mass products.

QO~3 N\t ol N

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

i.c. three branches are represented by two models each. The reasons are to be
found in computation techniques. With a single model, the dimensions of these
branches would have been 8o 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 fleoating crane), but generally they
constitute a group of several products (e.g. TV receiving sets, high-~precision
machine tools, fara machinery ctc.). In delimiting the models, serious problems
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.
mfforts were made to find the hignest aggregate where the per unit data are still
relatively acceptable and interpretable, but this could not alwayes be achieved.
This accounts, for example, for the absence of a foundry model. It must be
pointed out, however, that a suitable agegregation of foundry products would not
have been impossible, but would have necessitated a large-scale regroupong of
the data and this was not warranted by the purpose of these experimental

computations.

39, The producte in a branch model do not represent the entire production of
the branch. The products which were not taken into account in the mythemationl
programme form the sphere of the branch outside the model. However, efforts
were made to include in the model all major nroducts, particularly those

representing the highest export volunme.

40. In the engineering models precisely one hundred products were dealt vith,
They are listed in table ! below.

ID/WG.10/3
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Table 1
Over-all roview of tho brg_n‘qh. mod-.18
Bronch Products

Shiptuilding Portnl croncs
Floating crancs (16-ton)
Floatin; cr-nes (100-ton)
Soagoing curgo shipe
wilere for power siaticons
Turhonte
Corpo ships {or inland vaters

Public road vchioclcs “Cecpul" vngines nnd spare parts

Other engince and spare parte

Front nxlc housings

Renr ~xlc¢ housings nnd driven
front nxlcs

duxiliary scarboxcs for change-
gpecd genr

Power-gteoring units

Lorries (% t caprcity

Lorrice (o t capacity;

lorrice (12 t copacity)

Buscs gup to 11 m. in length)

Buacs (longer than 11 a.)

Dumpere (2.5 cu.m.)

Dumpers (G cu.m.)

Trectore (40 h.p.g

Tractors (90 h.p.

Sleetricn] miterial for auto-
mobile monufacturing

Structurzl sparc parts (without
dumper)

Sparc parts for tractors and
dumpore

Procision eugineering Automation devices

Officc nachinces and management
devices

lietcpdal tosting instruments

Geodetic instruments

Optical devices

Cptician's products

Tlectric initruments

Eloctro-nechanical parts

Tlectric installation material

Mediczl apparatuscs

X-ray ~pparitusce

Stcel rcdicnl instruments

Laboratory cquipment and
implumento

Geophysicnl instrumente

Tucl pumpe

Other precision enginoering
producte
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Branch.

Telecomrmunications

Machine tools

Railway vohicles

Igble 1 (eontinucd)

Products

Incandescent lamps

fluorcscent tubes

Recciver tubes

Tronenitter tubes

TV picturc tubcs

Other clectranic tubes

Semi-conductors

Vacuvr ongincoriig machines

Mechines for telecormunication

Telephone apparniuscs

Telophone cachanges

Tronsniceion cgulpnent

Nadio tr-nsmittiur-receivers

Ticrow-vyo coulpnent

Radio hone recciverse

TV horic receivers

;nplificr studio cquipment

Tape rccorders

Llectrie railwny safcety
applinnces

Dlectric spore parts for
tolccormunication

Universnl precicion lathes

Specinrl precicion lothes

I'ediun-size lothes

Grindin; v chincs

Knce-type nitling machines I

Shapiag rochinor

Spceinl purpos. wnchincs

Driliing w chinco

¥neo-type niilling nnchines I1

Specisl rilling nochines

High precicion nichine tools

Scemi-wutonntic disc lathes

Produrction lLince

Hachire tosle npermting on
gpeci~l principlo

et l-woriking mechine tools

Dicsel onines

Tlectrie loconotives

Dicecl lovototives

Tleotric vower ors for tramways
and puburbap radlways

rultiple walt dicecl traing

dlvey nsconpor conches

Railwny froishit wagoins

Railway tank wayons

Spare parts f-r railway vehicles
Wheel gots

IpMc.10/0
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kb d (coutirucd)
Exanch doia

agriculturnl machincry Tiviite fachinos

fevdin:  nd swrrvesprending
arhinge

Plunt protoction meohines

Hepvosti, =orbirnoe

Teabir s ¥ orine  =breoding

loadory

Frudt nd v, oteble cultivating
anchirce '

Metal masa products Jwdniw kitehen pane
sl lod wop
Inite G n e
Prdlson:
dansdetoole
Induetrisl -remturee

o, Y . )
41. Soveral of the tollowing ~ctivities smay be -tirched S0 cach of the productis:

(a; Domcetic preduction ir old plants,
(v Lomcptio production ir romodelicd plonte,

§c Domect1e pradurtion ip fiee pinhte;

d luporte fron woci lipt countrius,

éc Liporte {ron oplinidetl cvuwstrioeg;
f Lxports to socinlist Sountrive.

(g Cxporte to capit-lie’ countirios,

Activitice (vt and (=) oy 0 of soversl kinds, scoopding to the techmologicsl
variants. Only ae rany wotivitice e o adeiseible frov the tochnologioal and
marketing pointe of view ~re stteched to oy plwen produet. The extonte of tho
variour activitios ~re not dofirvd;  they ap the unknowne, the variabloe in the
computations, Tt ie the cxtor? or wolupe of the =etivitiee belenging to tha
individual preducte that must be detomined. ™o ou rtitstive tarote of the

variables taken top thoer conegtitule the progmeme of the branch,

420 The plan taecd on the *padition ] mothods (s oleo - brapoh prograsme which
wo nhall eall the officis] prosraec . ALL aetivitioe faposeon in the ffioial
programme in connexion with the products »f S branch also figurv in Shoe sodels,
whioh contain, however, wdditional ativities » furthor alternatiwe. The
mathomatioal programme nan thus be 1dentioal with the ffieial progrve.
substant.nting, w it wor , the lattor nej 4t oy, & the sther hand, deviate
from the officinl seogramme and viodd AifTopent peopasale.  Thus, the model

makos ite own ohoiloo from smong the possible acbivitos,




ID/%G.10/3
Peoo 16

43. Tach modcl has S0 to w0 octivitics and the samc number of variables. The
engincering modcls contoin n totnl of nhout 700 v~riclles which are not listcd

here. They can be workocd out indircetly from tables 4 and 9,

C. The constraints of the inodels

44. Obviously, thu varinbles or the models could not be fiven arbitrary valucs.
Several realistic situations ~ limits and obliations - had to be taken into
account. The most inport-nt constriints arc the following:
(a) Thc branch cannot cladr morc ol the rusourccs (investments, manpower,
wage fund, specificu metoerinle) then that allocated to it in the official
plan. The rcsources nre townded from above, o8 the c¢l~im of the branch
on th¢ rescurces may rot cxeced the wvolume nvailebic on the boeis of the
resource balsonce of the nationnl cconomic plan.  This constraint on the
individusrl bronches will be renoved in the nationnl ccoromic programming
computationz, ~s the reseurces are ~ctunlly restricted only on the national
level. In the computaztiont on the nationcl lovel, n reallocation of re-
sourccs Lny thus be mnde.

() The bronch's output for doucstic concunmption wnd for mecting obligations
under internntions’ aprecnonts may not be lower thon thot spccified in the
official plan. “he obligntions nre thus bounded. from below.

(c) The branch rust rot produce norc than the cuotn sct by the capacity con-
atraints. The cnpacitice are ;encrally bounded from 1bove.

(d) The branch can oxport only that qu:ntity of cach product which can be
gold in the forcign narkets,

(e) The balance of cociclist forcignm exchange st rerch at lenst the level
specificd in the officinl plen. In n-tional ccononic couputntions this
congtrint will be prescribod only e - total ~nd not for the individual
branci.co.

45. The constraints were not vorked out in the course of the computations, but
were brought into thc programnc fron outcide. In determining the constroints,
the allocntions to the branches were reduced by the quotas falling into the
spherc outsidc the branch nmodel, so that the podels usc only the allocations

1o the products within thoe programc.

40 CQuantification of tho conctroints wae sometines o hi;hly difficult task

in the engincering modele, In order to detemine the domestic demand for
machinery in 197¢, it vould be nccessary to drew up the investnent plan for the
years after 1970, 7o do this, however, the other intorrelations of the plan
ought to bu krown. Indced, to nosess correctly the five-year demand for |

machinery, the outlines ot n ton-yenr plan owht to bu dravwn up.

47. Part of the ongincering cnpneity ie convertitlc. The detcermination of the
capacity constrninte iv dependent upon the knouledie of the product pattern;

yet the capacity constraint wos introduced ir the nodcl as . congtont.

™/%0,10/3
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43. In traditioral piunning, ecverel data which nust be quantificd for the
purposcs of the methem~ticcl modcel arc not cstablished, Thus, for example, the
market limitations on expos”r arc usually not iixed. Ir the course of drawing up
the official programme, the plannere would work out the cxport plat on the basie
of their expericnce nnd would trlke into considerntion both production nnd market
possibilitice. Thue, for the purposcs of programaing, the forclgn=-trade moarket
constrnints had to be crtablis™ol scprratoly for each produ-t.  For cach model

80 to 120 constraints wer. fixed - o toini of - bout o thouesnd conetr ints,

49. The cocfficients »f the individual zotivitics irn the conetraint cguations
also had to be worked out rrd this prescntod mony cdditional difficulties, a
considcerable number of the cocfficicnts hold orly for o ¢ ivir produciion pattorng
it wns neverthclers assumcd that the coofficiunte wouid not be ffeetoa by
changes in this pattern. On the other hand, the spesiine raterinl snd labour
input recuirements of the products cre stron, ly influencod oy the derrec of
subcontracting amons cnterprircs. Changus ir cuboomtrmctin, coulid not be fitted
into the modcl in the coursc of the vxperimentsi conputotions, and the amount of
suboontracting was -onsidcred conrtant. Thie aecunption tay not e pormissible
because it could also have conscguences for the subcontpracting enturpriece;

but this aspect could net be accounted for in the vodel cither. thee factors

had to be considercd vhen cvaiuating the programme.

d. The objective function

50. In thc experiment:l computatiions, the objective function of the branch
models usually beeome the maximigation of thu balance of capitalist foreign
exchange for 1970. The bnlance represunts the difference butween gxport returns

and import expcnditures in terms of foreigm uxchangn,

51. Import cxpunditurce consist of two iteme. The firet 1tom is composed of
competitive imports, i.c. imports cf thosc products whish inll within the
branch's scope and which ucundly compete with egirdlir domeetic products {e.g.
in the railway vchiclc modcl, the imports of Diosol engincs which arc aleo
produced domestically)., The sccond itom coneint: o the dipeet roaqul resonte in
import matcrinls =nd productivc componcate for = bronoh's production. These
requirements do not compete dircetly with doncetic production in the branch
modol since they represcnt the copt of inport moterisnle neccrsary [or the
domestic production of products beleonging to the scope o the tyeanch {non-
competitive importe). Iy way of example, tho coste of eome inportod materials
and accecesorics indispensable for  the production ol mdiwig vehiclos may b

mentioncd,
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He In the nodcl, competitive ilwporte sithis o branch arc represented by
scparnte '"import ~etivitica” and “import variables”, while the import costs of
production arc vxpreascd by the coofficionts in the {-reign exchange balances

belonging, to the production .ctivitice ~nd production variables.

53, The forcign cxchange Lonlonces of the objective function do not contain the

forcign cxchanie oxpenditurce necessary £or inve etments and replacements from
2 ASE I N 24 Ao n R

1966 to 1970 uithin the individus 1 zeetors. L the nmedel, thesc expenditures

arc foverncd by cuparcte consirointo. It is assuaed, however, thot cvery time

o . . BT a
N 3 H RS e MAR 7 : ) 3 n
n branch cconcmizes or the irmport quot~ oo for machinory botween 19206 a

1970, the ravin e oon be used to pry ofi debile. This vill save interest (in
this oonnuxinn, « 10 pur cent rate ol interest wae ~gswicd in the casc of

capitalist countrics) and thic saving can then be rccounted for as an item
improving the coimodity talmnces
54, In addition to uixinizing the balancc of foreci¢n cxchange with capitalist
countrice, othur objoctiive function criteria, such 2o the following, were applied
in non-cngincering scelorc.

(a) ilaximizetion of production, with ~ fixcd commodity pattomrm;

(¥) Pinimizotion of production costs;

(¢) ‘Faximizotion of the combined amount of the rouble and dollar
bnalances

In the vnpincering industry, no other objective function hags been uscd as yot

for workin; out thc programnes

¢, Compgrison Letucen the oificinl plan and the mathenatical programme

5%, Since the otjuctive function oT the modele was the improvement of the

foreisn exchauge inlanc. with ~npitnlist courtri.s, the probler. of how the
pathematicsl prograrnc wodificd the targets of the official plan in rcspect

to the obivetive function wos oxanired first. This ic shown in table 2 below.
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Table 2

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

Branch Pero entggg—“a

Shipbuilding 157.1
Public road vehicles 177.2
Irecision engineering 166.3
Telecommunications 153.5
Machine tools 105.3
Railway vehicles 110.1
Agricultural machinery 2/
lletal mass products 156.1

Engineering, total 1 204.5

g/ Official plan = 100 per cent.
b/ The official plan did not provide for exports to oapitalist oountries.

56. 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
th‘e official plan. The fact that the percentage of the improved total is higher
than any per.entage given for the individual branches is due to the circumstance
thet some branches had a negative balance (deficit) in both types of programme.
In these branches the impr.ovement means a tower deficit.

57. This important improvement in the balance of foreign exchange with capitalist
countries 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
rasources, 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
olearings.
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Table 3
Production and foreign trade (ggre ced as perceiigges Braach Praguct
of the official plan= )
Precision hutomation deviges LR i ™ . i
o y ineer)
boporte tros --.E!Eﬂ;i!.ﬁi.e_ug-—m engineering Flectronic measuting
Capitalint secial st capitalist soc alist Instruser s 0 6 "i - "
Branch Product Production countries  countries couniries countries
/ , *Tre sachines aed sgnagesent
Shipbuilding Portal cranes 100 - 120 - devices 104 3 Yab W0 W%
Floating cranes (16 ton) 11 . - }/ ¥ Raterial testing instrusents n ] ) E ¢
Floating crancs (100 ter) 137 - - . 0 finodetic instruments A 4 @ L L 4 |
Seagoing cargn ships 100 - - 100 . Opticei devires S o X ¢ ‘i |
Boilers for power stations 100 - - - 100 Opticten's predu:ts L) . " 1w
Tugboats 100 - - - 100 Electric instrusents W 0 o n 124
Cargo ships for inland uaters 100 - - 145 0 Evcctro-mechenical parts 108 L 15 . »
Electric instellation satarial ] - e 8 .
Public road "Cgepel” engines and sparc parts 100 - - 100 100 ;
vehicles ) ‘ j % " Bedical spparatuses ] ¢ ¢ " "
gther eines and spur ports k. . . .
o " Reuy wpparatuses 1% e ¢ i ] H
Front axle housings 100 . 100 - -
. Stael medical instruments L] ¢ ¢ 150 n
Rear axle housinrgs and driven \
front axles 101 . - . 0 | Laboratory equipsent and isplesents 98 ] ¢ m ®
Auxiliary cearboxec for change- Geophysical instrusents o » 0 - "
speed gear 98 - 123 - 1% Fuel pumps " . 0w . w
Power-steering units 112 . - - . Other precision cngincering products 97 ¢ m w %0
Lorries (% t capacity) 100 - . - 100 |
Tolacommunications Incandescert lasps o - - w 6
Lorrins (b t capacity) 122 - . 150 13
) Flusrcscont tubes & - - w )
Lorries (12 t capacity) 100 - . - 100
Recelver tubes 1% - . " %
Buses (up to 11 o, in length) 100 . - - 100
frenssitter tubes ;- ] - - 75 14
Buses (longer than 11 m,) m - - 150 e ¥ olctere tob " 0
cture tubes -
Dumpers (3.5 cu.r.) 100 - - 150 83 4 ot . N ﬂ; .
fiher elecironic tubes - ‘
Dumpers (6 cu.m.) n ] - 150 i * ,
Seai-conductors 1" - e . 10
Tractors (40 h.p.) 9 . - . . v - - o
scuun ongincering sachings - - i
Tractors (90 h.p.) 108 . - 200 104 veriee
, Rachines for telacomsunication 15 ‘ - . g
Electricel material for autow
mobile manutacturing 110 . 0 120 120 Telophone apparatus o * - o s
Structural spare parts Telephone cxchanges w . - m 0
(without dumper) 101 . - 150 0 Trensaission squipsent " . . , ©
Spare parts for tractors : Redic transaittor ‘ ; 0
| and urpers 9 . - 165 7 ¢ transatflor-recelvers n y - )
- Ricrovave squipment " L
ol Oficial plan - 1007, o ipwan bt g .
b/ The sign =" indicates th-1 the ectivity is not represented in the model , Radlo home receivers ) . . 9 116
g/ Yu.x sign ®," indic t.g n‘ 4 the activity is represented by o voriable, but as its value in the official plan IV heae rocclvors " . v " Ty
b orepo, b quL vt iy neaningless,
df The sign =" drdicates that the valuc o1 the variable Vs zero in both the ofticial and the mathe-

maticn] programed,
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o lspertstroa . bmportie Isble 3 [continued)
capitalis igli -anitaligt iglist
ranck Proguct Proggction ﬁﬁ :ﬁﬁi:‘i gi %yn:i\ﬂi :Z;nggrises - i;'??:tﬂ;::‘a” . - Half:{:o;‘:‘s‘ t
Telecommunlc- heolitier studin cquipssnt & . - g 133 Branch Brodyet Production countries countries countries countries
ations (cont,) Tap. Peisrders 118 . . . 0 Agricu tural T11Ting machines 0 . 0
Dectric roihuay satcty rachinery Seeding and manurc~spreading . .
woliances ¥ - - . 0 machinas 100 . 18 ) 0
flectris Si‘&f}rﬁaﬂﬁ tor Plant protection machines 97 . 08
tel comupningtive 180 . . . . . .
Harvesting machinas 100 . 97 . 0
Haching tools Universal procision lathes 100 . ] ¢ 238 Machines for stock-breeding % . 0 ) -
Spe: 1l pricision lathes 10 - 1300 10 ' Loaders 0 _ i ) ‘
Medive o1 fatnes e . 0 100 % J Fruit and vegetable cultivating
Grirding machines 100 . 0 n 86 machines ! 0 . 510 - 0
Knee~typ: ©ibling sachincs ! 100 . 8 14 83 Hetal nass Aluminiun kitchen pans " . i - -
Shaping machines 100 . 0 150 66 products - amellod vare - . o s ‘
Special purpose sachings 1 2] . » - Bolts and nuts - ] o - ;
Brilling nachingt i 3 . " 129 69 Padlocks "8 ] . - ”
Kree-type ¢ 111 ing nochine 1 ki ] . e 125 80 Hand-tools " . _ : “ i
Special miliing nachinug 10 . . 100 100 Industrial arsatures 9 . 100 0 .
Wigh precision -achioy toels 100 3 0 133 67
Sem ~sutunadic disc lothus 100 . 0 W 62
Preduction Liras 100 . . . 100
Baohine. oe, 3 apofiling of
spes tal prisciph 100 ] 160 . 2
Bobelewcrbirg naching=loels 190 . . 100 100
Reiluey Yehicles Diessi wrgine 47 N . 100 82
flucbri: Jocomelt o 1M - . - -
Diesc] lorcmntivg 109 . - . 82
Eloctris power cars for (remvays 1 . . - -
srd suburbon railvays
Mol gl wrtt dlosel traine ’ - - ® .
Ha'lugy paescnger doathes 108 - - 00 .
Ratleay fro Vol engent 80 1098 100 . -
Batlugy tark samrs 100 . - - -
§par. nart: tor railway vehiclus 100 - - 153 81

Wheel sets gk . - 20 11
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58, The next problem uoncerns deciding how much of what products should be
produced, exported or imporied avcording to the two types of programme.

59. Table 3 shows whother ‘he .ndications oif the mathematical progTanme for

all products of oach hianch nve id ntical with thoase of the »fficial plan or,

if not, to uhat oxtent the mathsnati sl orogramre aodifies the official one.

60, Table 4 shows th~ changee in the ghare »f the individual branches in total
engineering prodiuction. liere, the total of the production value (in United States
dollars) of the eight branches vus tacen ap one hundred and the peroentage share

of the individual braanchos was avgmined on thie baste,

Branch ch ag_an_ihe [

In 1970 ss gompare:
Branch Esrosntam

Shipbuilding + 0.2
Public road vehiclet + 0.5
Precision engineering - 0.4
Telacomrunications - 0.9
Machine tools -
Railucy vehicles -
Agriculiural machinery ¢+ 0.1
Mata. mace nroducts + 0.1
c—

Tnringevt 1z, totat
i

61. Mables 5a - H¢ sho. the extent Lo vhioh the individual targets in the
mathematicel ovcgmamrc deviste fron thoce in the offioial plan; t.e. the dis-
persion or the forrer around tus lie.tur. The . 1181 ote] was to work out the
perccatage daviationr by iraividuct 1tems. A deviation io derived by dividing
the estinst~ of the mathematical | rogramme by the astimate of afficial ~lan,
rpinus onc, ond 15 expressed in A Dercentage. This nercentual deviation can be
ectablisl .d only vicre the ear.ant. concarned has etther a oositive value or is
zero in voth programuca (i.e. a dirastly comparable estimate). It will not be
possible, therafore, Lo comnte th> rercentual deviation here one nf the

estimates is nositive and the othar 1.0 7erd as these eptimates are not direotly
comparable.

62. In tables 5a - He the deviation frequencies for the directly comparable

eatimates are . .wn in various class intervals (e.i. the number of deviations

between + 2.1 and + 5 per cent).

tle deviations - production

iy ¢

of direct

giribution

hwber of
directly

a4
@

iforecastes in

Sunber of

Hurber of

inconiparntle

forcensts

* 207

i

Shipbuilding

Public road vohicles

17

Precision engineering

Teleccorrmunications

15

15
10

Y¥achinc tools

Hailway wvchicles

Agricultural machinery

¥Mctzl nmase products

16

13

11

Engineering, total
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634 L nunbor of inportint conclugicns cnn bu drawn frem these tables. The
ey B o .

total production volwne <1 the branches is approximately thoe samc ia thce mathe-

' T f i .4 aver
matical programne o8 in the offic-l pleng the prttern of foreign trcde, hewever,

i 1z ) A1l volume
undergoces o considerable shangee in the mathenatisal programme. The tot:

. . PSP, - highor
af oxports to, wnd inperts frou, conitnlist countrics 18 si;mnificently high

i STV RS R el i ancinlict countrics diriinishes
here, while thot of cvprorte 4 rd Armcrds fromogogind

' ' jective tion vhich maximizes
slivhtlv. This follews fron the choice of the chjective function vhich maximiz
[ RS ; 114w
. . . . . AT ine the
the bolance of foreign cxchnige uith copitalict countrice while keeping th

. v . s bod b
balancs of £arcign xchrnge with sceinlist cruntrics 1t the level prescribed by

the official ;lan,

i i1 cndencice i ne engincering scetor as a2 wholc
64, The production and import tcndencice in the engince Iy

1 L g 3 b
do not manifcost thensolves uniformly, but show rrther important differcnccs by

bronchusg.

65 For nl] vight branches cxaninced, the volune of production is approximately

“h 1 ; hoenatd ogrnmme it is elightly
the same in both progrumncs, though in the mnthematical progral

higher for shipbuilding nnd metal 1268 procucts ond somewhat lower for precision

cnginccering ~nd the tulecommunicatione.

s . ; . . 5
66 The officirl plan forcersts competitive imports from capitalist countric
. .
3 ] 3] 5) 0,_
only for three of the bronches conccrncd. From these three branches the nath

. . . . one
nmatical progroamc proposcd to inport morc in twe branches and less in only .

£ . envignece ot capitalist countrics in four
The mathenetical proproamie ClVISTACE inports from capltalls

'k: ~]. e f LI .t [.1"" s - - t : - 1 £ - ‘t M Is d h : ]
roanclic Y hhlwkl hC O 1CLC .l }.)L‘ J1 COX alne no S»l(Jh 1 ,LlI‘C. (p\-l 110 ron ve 1C o8 ]
(& L=} t . S

i A1 nees wnd telecorrunications). There is
agriculturni nnchinery, nct~l nees products and tele A

i ilding whi ither programme 05CH
only one cngiacering branch (sh1pbu11d1ng) for which neithcer programme prop

. e s
imports from c~pitnlict countrics. Out of n totnl of cight cngincering branches,

i AP o isages higher inports from
there »re six for which the mobactin il progenine envisafes fiud yol

i c ofticire " This is worth noting sincc it contra-
capitnlist countrics thnan the ofriciel plan, Thig is ¥ £

dicts the rother videspread belicf thri the most natural way to improve the balanco

of peyments with capitnlist countrics is o cut ilmports.
67 Txporte to capitnlist countrice show a considerable increase 1n scven
.

i i : sven i i sulturnl nachinery, where the
branches of the engincering seetor - cven in agricultural 7y

: , . n
officinl »lan did nol provide for cxports. There is only one branch - precisio

i ' Sy 1o nre reducc the mathematical pProgratilc.
engincering - vhere wXporss arc reduccd by 3

i td in socinlist countrics, the character of
68, As repards compotitive inports fron gocinlist R

the changes in the matheinntical programnc ig different; in five branches they

ID/WC.10/3
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arc lower, in two (railwny vehicles nnd telecommunications) they nre higher
than in the officizl plan. For the tclocommunications branch no imports of this
type were forescen in the officinl plan and for shipbuilding ncither programme
cnvisages inports. The reduction of imports cnlled for by the mathemntical pro-
gromme is particul~rly significnnt in the mochine-tocl industry; in this industry
competitive importe were rediced ty 75 poer cent nnd cven non-competitive inports
werce cut back to less than half the firure given in the official plan, In pre-
cieion engincering the situation is similar, with compctitive imports rcduccd by
onc half, =nd non-competitive inports cut back to less than three quarters of the
official plan figurcs,

69.  Erports tu socitlisct countrics nrc lower in six branches, but the reduction
is significont only in precision engincering and agriculturnl machincry; in onc
branch cxperts to sccinlist countrics are csscentinlly unchanged and in another

branch they ~re slightly increoscd,

T0. Almost half the improvement in the balance of capitalist foreign cxchange
is accounted for by the public rond vohicles branch and nore than onc quarter by
telecommunicntions. The shores of precision engineering (15 per cent) and of

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

11, In the public road vchicles branch, the totnl volume of production and

total cxports tc nnd imports from socialist countrics remained cssentially un—
ohanged, but the comnodity pattern of both production and cxports changed con-
siderably and cxports to, ns well ~s inporte fron, capitnlist countrics increasecd,
With onc third of the production cstimntes, the deviation between the two programmes
amounts to more than 5 per cent. Sorie 90 per cent of the dircetly comparnble
estimates of exports to capitalist countrics show a deviation highcr than 10 peor
cent from the official estinntcs, and with half of the estimates on cxports to

gocialist countrics, thc devintion cxcecds 10 per cont,
72. The mathenatical programe proposcs, among other things, to:
~ Producc norc lorries (8-ton) nnd to incronse their cxport to
socialist nnd capitrlict countrics;

- Reducc thc production nnd cxport of dunpers (6 cu.m.) to both
socinlist nnd copit~list countrics;

- Inorecsc the production »f powsr—steering units beyond domostic
requircnionts and t¢ cxport the surplus in socinlist countrius;

- Se¢ll in copitalist narkets prrt of the newly designced engines
originclly destincd for socinlist uarkcts;

-~ Increcsc the oxports of dumpers (3.5 of.m.) to ocapitalist coustries.
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T3. 1- should be noted thnt thoere whs no choice tut to include the nfficinl

plan figures tor public ro-d vehicle production inte the mnthemstical programming

modcl. The ofricicl plan contr ined these production fijurce ~nd forecnst in this

connexion consideratle soelr lict forcim xechanee returns,

for the nr themeticsl proorome, 14 vms, however, not possible to iuild int~ the

programne n clter five worioPle vhioh ooutd

pedelve choice u-s thus reotrictod to

o produccd the forcisn cxchadige

returns | resceribed for this industry.  Th
dotnil probloumes of the public ro-d vehicle progromme ond Lo altern tive techno-
logicnl e Lutirme, Pgtur, computotions b T serfamacd nt the Ministry ~nd

nationnl lewvels, will cnble the officioney o f thie programte b by re-uxumined,

T4 The ctructur 1 chrmpuve in the DYC, TRmining +¢ the teloconmunicntions branch

Producticn if lower i the methonstical progr iy
Only the

are oxtremely signific-nt,
with ~bout twe thirde ~f the itorns the dovintion cxcuuds five per cent .
athomaticrl progrdwie provides for imperts fror both goeinlint crd enpitalist
countrice, ‘The devi-ticne oi comprrable export cotinetus uxceed 10 pur centy

with 90 =nd 70 per cort of exuerts to enritnlist ~nd
175, AB ~oninst the otficinl plony, the mather tieal profgromne propopes tos

- Roducc the volune »f donestically produced TV picture tubcs nd
to mect the dommnd by eoci-list imports;

= Imcrcrsc the preduction i got.i-concductors to o considerible
oxtent ~nc to increoee thodr (xport te socinlist ~ountrive, with
gone cxport alsc W copit-list countriesy

= Producc consideratly lose Loloe rounics ticn equiptent and rndio
trensnittor-recoiver sota ot hone, nd to meet the cexcess denand
by imports ron copitnsiet countrice, while orncolling the oxport
of thie cauipnust to socinlist countrice;

= Reduce both production of % 1ovhone wxchnnges -nid their cxport
to socirliet countri

= Ruduce slightly the production of transuission caquipment, and to
export love b escinliet countrive whilo ~ttenpting sonc cxport
4o onpitiliet ccuntrivsg

- Reducc the domertie productiou 5f podic recciver scts, nnd to
eancel their oxport #o oopit list countirics, pvrhops cven inporting
gone from copit-list coptriesy

- GRift port of th onrort MY reeciver sots to gocinlist rother
thon orpit-lict countrioe;

- feduce elishtly the produetion ~f ptudic mplificr caquipment

glirdn~tin, tte c¥port o anpitalist countrice whilc incrcnsing

ite oxport to sonioliet conntricss

Preduce nore olectrio toleconmunication ephre parts than domog=-

tic~lly reouind, -nd to cxport the surplus to capitnlist morketsy

This wes m~de obligntory

socislint countrices respectively.

PG, 16/
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- Heduce * APady et
- duce "he orsdvetion f tape rocorders T th luved of hom

domend snd to olirdns to thoedr cxpert o socialiat countrios
L (R > I

76,  Tho moet conepicuous daff
F 1S onepiounue T ronec boetweon the  ffieg]
b tuw h ici-l plon nd the nothe :
onoond w nmthemetiond

progryme in the preciglion . ' ‘
rogrorm 3 Cla bieowYhigs roreh e tact o ~
& ** - l—-ﬁ&‘ roreh e tart ol g Lo v tin toe f

AL

the mrthemsticn) pro ;
i Lner on })!—Lyi{ e " ‘l T t" . . e, .
hon those foothe «ffiei b 1o, - ad -

activitics - product j
N 3} t FLA A I 3 RSOETES A Crie 4 w oyt FIETS RIE B el
1] i I 1 RO | % it TR ;*it}igi f“zhntriiﬁg

ore on o lower e ,
Tower lovel an the aetheretie o prosreeausc, . The doviotioa botween th
* N g AR TR -

};l ~n oanag the precramne exceeds 4 :
’ wode PR ATED 5 oont 1 mor - S T S .
: 4 SR 43 ih.ﬂ o third o ths ‘;f‘%%is‘eﬂ”ﬁtit“

cellintes o ALY 1t i
Lwntes portonangs to congatitive tnports trer noamioliet ooontrlos b
: SUATACE . ik B

dogree of dovistion obt-ine w (
evintion obt~ing with 20 por cunt of the cetioe ted oxports to eecisiiot

countrice Iro 9C per cort o0t ~
* Lo ourt o7 the oyt cetin-tes o o pitalie ;
i stinttes Lo oopitolietl oountrive, the
} e, the

devictions v are thon J0 por ocoat,

77. Thc m~themstic: e T e o
tical progrrne proposcd the f‘iﬁ}ii!}gin{ rior structurel chANEus

in the officinl plan for the preciei n ungincering brench:

- & conmsider-bl. roduction of the donestic production of ~utoamation
doevices wnd of oxporte te ond dnports Trog seeinlist f\mrtri & |
and thc‘blimin;xt o osf dpporte fron oopitoitet a:s;untréw ;whi;f’
inercosing coxportec 10 copitadist nnrketsy N )

b

» i e 4w o . . ,
& reduction in the crports of clectrie instrumcits to anpitniiet
countrice in fovour of oxportes to govinlist onuntrice;

- A rcduction in Cderkeatio ope .
i ﬂﬁlr b Eh\, dorwstic preduction of tucl puwaps ~nd n
nerQengeu lt,zp{:!‘» ‘f then fron greicliet countrion .

78, With nore thon - quorter of production torycte (two thirds of the comparablu
catimtes of oxportz ‘0 oapitilist cruntrioe), the devictions of the mnthematienl

progremme from the official pl-n in the buildiig btronch higher than 10
per cent;  with ¢ third of the cxports to sociriist countrive the divintion ie
higher thun 20 per cunt.  The following oo jor chuges are proposcd in the nathee

natical programme ns syninest thoe officini plnn:

Elimination of the xport of portsl crance te socinliet countriuey

Incliurion in the plrn of , C oy
- P 5! the oxport f lG-ton flosting crnce t
capitalict countrice; R emnce 1o

i‘:edx;:tton of m{;n 100=ton flonting cranes nd an irercsec in thedr
. XpO o poeci~list countrics, cxtonding tholr ox ;

- ] . : ¢ 43 i 4 ﬂ AR 819 ;
capitalist mnrkite; ' e e

ItiC!U{.‘&‘k' ir tﬂhL \fo~)!t Msf r‘irt;lﬂ u‘rhi,)f/ AUI’ Xﬂlﬂ"sd XL‘NX{ -‘tiE‘!a t“
p‘ L Q I‘lh : . *m\!li’ll) 10 14 4 £ z 4 3 A=
OOuntIi\,S.

79. Te contribution of the other brenchee to inervascd forelgm-uxchange vamings

wne lower, Of thc proposcd structurnl changee in thesc branches only o fuw

arc nentioncd hore,



In/wi, 10/
Fage 7

1t should Le noted that an the roilwny venicles

enginoering - 1

T finorense the e

Te peduce the demeatic production
to the lovel rmoquired by vool die \m:
eliminatc exporte to onpit 1ict fiirkole;

Te inerenec the productio A rnilong
their cxport to oopiteinn nrkotsg
Te poduce the lomegtic ;\r«&du("t_i‘n ot r:».il'»fr,;){‘fruigzht wagone
and to irport tho Proo ong jtetict eountrics;

] foompoduction o the export to copitalist
To peduce toth the donests rroduction nd o

countrice of whoo! eote,
goci liet morkots.

e leg bronch, the meathemnticnl programme proposed:

e i NCTENRG
sut ©ock the produstion of Dicsel cngines nnd 1ncrens

imperte tron oocing et countrics;

tie uroduction of Diescl loconctives and
HETON O A Y ) S : . .
\ bospit daet i ~rkots, vven if this entails

extend thoir cxgr bbb Shpt ﬁ
~ peduction ot sociidict exporte;

1 pultiple-unit Dicsel trains
uort oblipntions, and to

= vopsoly or cunches and

-nd to increnec their cxport to

th tivctoe of the rotheraticnd LPOFrAmne NIe higher for all
(SRR T R R E S : W

nctivitice than thoso in the sffiecinl plon.

81,

82,

in the

¥ H P Ceheering o f’,C' 11’105 t:; SOClL
To eut breok the oxport o1 ghaping noach

o toote btronch the mthemnticnal progrmme proposed:

inlist countries
in favour 1 exporte to crpitalist countries;

{yron socialist countries

sl impert of drilline mechines .
To eliminnte import cr drililn L oumirios

and te redv o the cxporte of theoe mnchined

in fryour f exporis coritnliet anrkote;
St o1 Epocinleprinclple

To increoge importe o1 £pecl 1--pr ’y' ’\ e O taliot

¢ountries, with cimultane up orpert inerease o

- iy Edd L8

asountricve.

1 wWin VLS e
The mth matic: L proy pramie pronosce the following changes in th
£ mrinoemavie s e i i 3

t rninht

o @ : nes to
Te impert tiliine m.chines from snd to gx;aor"t guch mnchi
eapitalist dnrtend of goninliet countries;

T elimin-te the oyport f vowing nnd raﬂmumffns;;?encll%ni hzfzi}n:;x;i:
{o pocizlist countrive andd Lo reduce c:(,wz"r'erponu).rm ¥

of these pmohincs from socinliet courtrivs;

Te inere-ec tho dopustic produot) o ?'ky}','nt prctfio‘l:;inn machines,
and to otop up their cxport b orpitelict yuntries;

fpon eoei liet countrics Of stock-breeding
Gonertic production;

To roplece the pmports
prohinery by 1n0reaseu

Ly nch - contrary to precision

mrchine tools to socinlist

ID/WG.10/3
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To substitute fer the domestic production and the export to
gocialist countrics of fruit and vegetable cultivation machinery,
socialist and, to - lesser exicnt, capitalist imports to meet
home dennnd.

83.

In the metwl moss preducts branch the mathematical programne proposess

To 1inercase the domectic production of alwninium kitchenwrre s=nd
to increasc conciderably their cynort to copiltalist countrics,
even al the price of reducing cxporis to socinlist countrics,

To increase the dowetole prodictiion and oxport to capit~list
countriacs of cramel-warcs

To increase the production and cxport to zapitaliet countrice of
sorew-nuts, to climinate their import frem soocialist countrice,

and over to include in the pl-s their cxport to sacinlist countries;
Po incrence the production of locks and padlocks and to 2top up
their vxport to both soninlict and cipitniist markets;

fo rcducce the domestic production of industrinl armaturce, to
climinnte their cxport ~ltogether and cven Lo import them from
capitnlist countrive in ¢rder to mect nome demsnd.

84. The proposcd structursl chmn see would incrensc uxports to capitalist
oquntrics and at the sane tine would improve the bnlnnce of capitalist foreign
exchange. This could be achicved At an unchanged level of production and with
a considurable increa o in imperts from cavitaliet countrics, with ~ hardly

diminished total volume of cxports to and importc from socinlist countrios.

85. It chould be pointud out - although it Inzicnlly follows from what has been

said - thnt the mnodel nlso proposcs to carry out the investment modificntions

corresponding to production, without osverstepping the nllecated investment limits.
Attention should again be colled to the fact that in the branch-lcovel computations,

structural changes could be made only within 2 single medel. Any reallocation
and rc-grouping bhetween branches will be possible only in the course of linking

the brenches.

86,

In conncxion with the domestic production of individual products, there

were three main alternatives in the models for production and investmuntss

Variant At Production in an old plant at the Janusry 1, 1966 tcchno-
« logical level.

Variant B: Production in ~n o0id plant which hnd buen technically ro-
modclled in the period 1966-1970.

Varicnt C: Production in a new plant with up-to-dute technologye

The relative proportions of the threce veriants are presented in table € below.
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Production in ol¢, remodelled, and new plants,

Table

f

t————

expressed as purcentages of the total production

Prodyct

Shipbuilding, total

Portal cranes
Floating cranes (16 ton)
Floating crancs (100 ton)

Scagoing carge ships

foilers for power stations

Tugboats

Cargo ships for inland waters

Public road vehiclcs, total

"Csepel” cngines and spare parts
Other engincs and sparc parts
Front axle housings

Hear axl¢ housings and driven
front axics

Auxiliary gearboxes for change-
speed gear

Powcr-stgering units

Lorrics (5 t capacity)
Lorrics (B 1 capacity)
Lorrics {12 t capacity)

Buses (up to 11 nm, in Tength)
Buses (longer than 11 m.)
Dumpers (3.5 cu.n.)

Dumpers (6 cu.m,)

Tractors (40 h.p.)

Tractors (90 h.p.)

Electrical material for
autonohile manutacturing

Structural spare parts
(without dumper)

Spar- parts for tractors and
dungcre

01d plants Remodelled plants New plants
ofticial nath, S{fial nath, official aath,
ie.a 70,4 0.1 19.4 21,2 0,7
8.1 74,1 2.9 111 o ¥ s
0 1000 100.0 . Y U
15,0 5.5 25.0 45,5 - -
87,5 87.% 12.5 12,5 - -
100,0 100.0 - - - -
6.0 16,0 24,0 4 0 - -
12.0 12,0 28,0 28,0 - -
33,0 3.4 9.0 1.5 5.0  55.1
61.3 61.3 38,7 3.7 - -
- - - - 100.6  100,0
100.0 100.0 - - - -
28.6 28,4 A8 4,7 66,6 66.9
56,0 51.3 18.0 19,4 5,0 23.3
- - - - 10,0 100.0
100.0 100.0 - - - -
38.8 3.8 11.2 0 50.0 68.2
- - - - 100.0  100,0
100.0 1000 - - - -
174 16.9 10.5 0 2.4 83,1
100,0 100.0 - - - -
- - - - 10,0 100.0
.4 16,2 28,6 23.8 - -
42,9 38.8 5.7 0 51.4 60,2
h?2,.8 38.9 1.5 0 .7 61,1
48,0 k2,0 12.0 17.5 40,0 40,5
30.9 3. 18.2 18,6 50.9 k9.7

af The sigr "-% indic~tes that the activity is nct represented in the model by a variable.

b/ The sign "O" indicates that the activity is represented by « variable, but ‘ts value {s zero.

Broduct

Pracision unglinesring, total

Aatoestior devices

Electronic measuring instruments

@tfice machines and nanagement
devires

Meterial testing instruments
Geodetic instruments

Optical devices

fptician's products

Electric instruments
Electroemechanical parts
Electric installotion materiel
Medical apparatuscs

Lray spparatus s

Steel medical instrusonts

Leborstury wquipeent and
Amplements

Geophysical instruments
Fuel pumps

Other precision enginesring
products

Tolecommunications, total

incandescont Tomps
Fluorescent tubos
Receiver tubes
Transaitter tubes

TV picture tubes

Other electronic tubes
Soeioconductors

Vacuus srgfror ng parhoneg
Machines for tele omsurication
Telephone apparatuses
Telephone sxchanaes
Transaiss ior equipnirt

Redic transaitier-reccivers

Table § (rontinged)
0ld plants
official aath, sfticial
plan prege  plan
B0 83.5 1.0
840 9z, 0
81,1 1.1 1N
50,6 .8 3%
5.3 80.8 LN
18,9 93.0 aa
0.0 100,0 -
106.0 100.0 0
100.0 100.0 -
.1 22,6 -
ng 100.0 -
100,90 100.0 -
100.0 100.0 -
100.0 100,0 -
®BI .0 43
10,0  100.0 -
51,1 60,6 8.9
9.0 10,0 2.9
6.0 10.% 45
2 0 0
Ko 0 9
8.6 0 1.
5.0 0 42,0
5.0 0 5,0
wa 0 8.6
ns o0 60,4
68,1 0 0
100.0 100.0 -
00,0 100.0 -
62.0 0 -
100.0 1000 -
1060 100,0 -

Re#odclled plants

nath,
grogg
1.5
8.0
8.4

5.2
18,2
1.0

0

B4

1.3

100.0
100.0
100,0
100.0

124
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0/3

New plants

officlal math,
plan grog,
1.0 5.0
5.4 0
46 14,9
14,3 0
0 0
60.9 UK
0.l 0
.5 82.2
48,6 100,0
YN} 1000
0 n.e
x4 100.0
»o 10,0
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Tabl. € (continu-d)
01d plants Remadelled plants New plants
official nath, official math, official  math, — Q‘ﬁ plaois dgeagde) led plants hew plants
Branch Product plan prog, plan rog. plan prog, h b \ eiticial  math.  oftiglyd aath,  ofticial  sath
franch Lroguct olae CIED ol RLoy- i e
Talecommunications (continuud) Raflvay vehicles (continved)
Microwave equipnment 18,5 1.3 - - 82,0 96.7 .
: Railway passenger coaches 1.0 816 213 o
Radio homc reccivers 310 G - - 69,0 100.0 RalTvay fre1aht e - -
. way freight wagans - -
IV home reccivirs 67,4 0 - - 32.6 100.0 v 0 100.0 100.0
Railway tank wagons 0.0 100.0 .
Anplificr studic cquipment §1.,90 63,0 - - 59.0 3.0 . - N .
Spare parts tor railugy vehicles  87.4 E1.4 17.6 12.8
Tapc recorders : 94,0 0 - - 5,4 100,0 dhee! set . ’ ¢ - "
5615 %3.5 b ‘
Electric railway safety %55 .5 “.? - .
appl iances 100.0 100,0 - - - - Mgricultural machinery, tota 57 - 57.6 43.- 4.4
Electric spar. parts for _ , Ti1ling machines 68.0 £9 .
tel cconmunt cation 9.8 296 - - 502  10.4 , - ne o e . .
Seeding and manure-spreading
Machine tools, total 93,0 926 7.0 8.0 - . rachines 100.0  100.0 . . . .
Universal precision lathes 100.0 100.0 - - - - Plant protectior sachines 5.0 52.0 46.0 4.0 . .
Special procision lathes 87.5 87,5 12,5 12.5 - - Harvesting machines 5.0 5.0 6.0 45.0 - .
Medium size luthes 10¢.0 100.0 - - - - Hachines tor stock-breeding 4.0 8.0 98.0 1n.0 - .
Grinding machincs 76,2 16,2 23.8 23.8 - - Loaders 38.0 8.0 82.0 8.0 . .
Knce-type =illing machines | 100.0 1000 - - - - z:u;: and vebetable cultivating
chines 62.0
Shaping machincs 53,3 305 4.7 62.5 ; - 0 8.0 0 . .
Special purpese nachines 100.0 100.0 0 0 - - Netal mass products, total 86.0 82.0 .9 108
Drilling machines 100,0 100.0 - - - - Muminiun kitchen pans 81.0 89.0 1.0 1.0
Knce-type nilling nechines i 106.0 100.0 - - - - Enamelled ware 9.0 8.0 6.0 .0
Special milling machines 100.0 100,0 - - - - Bolts and nuts 100.0 .0 : S-G -
High precision nachine-tools 100.,0 100,0 - - - - Padlocks 7.0 8.0 “‘0 35'0 i :
Semi-automztic dice lathes 100.0 100.0 - - - - Hand-tools ".0 9.0 "ﬁ.{} 1.9 )
Productior linus 100,60 100.0 - - - - Industrial armatures 63.0 8.0 2.6 .6
Machinc—-tools opereting on ‘
special principle 100.0  100.0 - . - - GRAND TOTAL FOR ENGINEERING 5.0 4.7 12.0 1.3 0.0 e
Hetal-working machine tools 100.0 100.0 - - - ) '
Railvay vehicles, total 12.2 12,2 22.2 23.4 5.6
Diescl cngines 92.5 - 85,1 1.5 4.9 -
Eluctric loconotivis 51,17 51.7 42,3 42,3 -
Diesel lucomotives 89,7 82.4 10.3 1.6 -

Electric power cars for tramways :
and suburban railways 66.7 66,7 33.3 3.3 -

Multiplc unit dies.] trains 5.0 81.8 5.0 18.2 -
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37. The proporsicns .f ihe taree arients huove been worked out on the basic
of production vrlumcs at "mport pricce in Unit.d States dollars. The main re-
sults are shown in tcble T below.

Tebl: 1

Production shares, for all ensinccrin: branches, of old, remodellcd and
new plants (perceninge)

!

Officinl Yathematioal

Dlan programme
0ld plents 5540 46.17
Romodellud plants 12.0 11.3
New plants 33.0 42.0

8. In cngincering, ac 2 whole, » radical change may be obscrved between the pro-
duction shares ' old and new vlants, while the production share of remodelled
plants remains cssentially the same. Tavlo O shows, howover, that this tendon~ '@
not wnifrrm.  The share of old plents with unchanged technnlogy diminishes in three
of the branches thile trat of remodelled plante diminishes only in one. Foreover,
the broneches with o high ghare in production ~re the once that doviate from the
genernl tendency ~nd thuo determine the agrrogaue dntn. In tablc 8, therefore,

the production sharcs »f sin omgincoring bronchus arc summed up (cxeluding the

peblic roed vihicles and telecommunications branches ).

L]
o

Table B

.
—— o ramst— w—

Productior_share: in six enginecring braiches of
old, racaelilcd and new plantc zgorcontaggs

Official Mathematical

glon programme
0td plants 78.6 78.0
Remodelled planie 18,2 19,3
Now plants 3.2 2.7

Tn theece six branches, the progertione of production shores hardly change. The
emall incrcase of the shares of remodelled plants occurs in twc branches to the
detreimont of unchanged old plants, and in one to that of new planta.

39. ™uc public road vehicles ana the tclecommunications branches contribute more
thon wwo thirde of the total output of the cngincering scctor covered in the pro-

gramme and utilize more then two thirds of the investment allocntions. The changes

in the produstion shares of old, ronodelled and new plents arc not uniform in

I

these¢ two branches cither. In
shercs of old unchinged plants

they decreasc.

90. An analysis of inputs hes
table presents by brarches the
28 against the official plan -
(1966 - 1970).
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the puolic iv..l vehicles branch, the production

inererse, but in the tclecommunicntions branch

been perfortied on the basis of t-ble 9. This
changea proposed by the mathemsatical programme -

in priority inputs (1970) and in gross investment
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Page 12 § s i . e 8 rized in table 10, below,
"6 9 91. The data of priority inputs rre summerizod in tab '
-~ - (V)
.g o o 0 0O ). Q. C). Oo ° Table 10
z S R e 8 g8 8 8 & Aadae LY
5 A N~ S5 O o ' e
73 - - Eotimctcs of the m'.thumﬂ.t}ogl progromne oo Dercent ages
\% 3 of the official plen
]
~
(:-4“ |
' ! bronches
ﬂ i
O g B { ]
vl okl 1J0.1
A SlgE] o 2w oo S 2= 9 " Manpower, 1970
al-l 3 e T s BT R ‘9 o4 100,0
o P21 K [T & JENT 4 WNe) »
ng %% 3 EJ: 2 N Y § g § = Wagos, 1970 >
] ol kM 2
3 Ale . Electric encrgy, 1970 2.
o | . 93.2
Q Goal, 1970 1.6
& S
i SN Gross invectment, 1960-1970 n.
£ haod B2 I : ;
ol & & A > 9 299 9 9 = tachincry irported from -oapitalist
o A4l w] Al 0 & 0o 2 0 o o 9 & Machincry irg ) 98.6
r " . . Y
R Tr:g S 8 8YL8 Y § § BN countrics, 1966-1970
) A T ; i -
B ?f f; 5 ':5 SRR " nchincery inprricl fron socialist 9.4
g ot = B countrics, 1366-1970 *
ol A .
5 3 o Domesticnlly produced moachinery, 96. 2
et &~ 83 B'H] 1 66..197F .
42 A9 2 cvwewwn 2 < e 9.2
oy F ‘ . 5 L *
< 71 4l 8|5 2 8. é EANEATA g8 R Construction, 1966-1970 *
5] 9 =15 o ~
°1 4 A | age inputs as the offioial
8l of = &lS The mathematical progroame uses the same lebour and wage inp s
8K . ; f ion- investnent inpute. is
é § plan, but rchiicves savings in ovher operationnl and in Py |
al + ! . . . ; e {0 ower constitutee a |
A S af TSa5%32g f’- . shows that in doveloping tae cngincering industrics, monp he lovel
< af pl+ S o o oo M R K , ossitivs of rrising the love
HE hot aelle ntion to the nccessitics of ro
© ?; HE él 8_, =LA § % ~ % bottleneck — o frct thut calls attention
i - © ; i ive investrmento,
. d o of tochnology ~nd of mnking highly productive investne
d © &= . VO distributod
: he rmetheraticel o ~mme are not cvenly ¢
a3 “ O m~ Moo o O O Q - 92, The savings proposcd in the mnthematicel progrrumme
w % * » . 3 . o - ” ) . 18 brmchgg
; ! . . . o Lo e s and t machine toole
a ué }f 8 8 S{ 3 8 8 8: ‘3 § + among tac brenches. The preciecion enginecring nd the .
- ~ ; ( s ¢~
% - - B : . tion =nd in the impori of machincry from capitalist
o] B % achieve savings in construction =n . ]
: , ) S Aye s rross investmont and in
1 - countries. The¢ telecormunications branch saves in Zross inves "
§ : i . ;8 branc
o & . : , alie strics;  the public road vehicles
M (E" O -~ N O 8 o 9 9 ~ % machinery importcd from sociazlict countrics; . odacod
. £ o e e o o e e Yruction wid domestien prod
% 4 ) 8 - 8 3 S & < § * saves corl and sc on, The linite £or construction wnd dom y X
{ o I =t : O & % i
g £ ~ ' ’ s f tho br"f‘Cth Only' {;cc()rdlng to the m”«themtloﬂ
5 ’B machinery arc rcoached by hotf o on ‘ Lo t
5 npo link ST uld bo possible to
2 B ~ % programnc, Oncc the branch woacls nre linked up, it sho P .
g , . N further improvemcn
; ‘n other b GE o bring nbout a
a ? £ o f‘g g’ utilize these scvings in other branches wd t W
. B B
© g’; :‘i 6 G S 0 ’% of the forcipn cxchange rciurms.
o d .
=@ A 2 o B %0 . A arately.
™ o g : . S 3 at has been anelyscd sep
' > w528 4 8 i H 93, The utilization of the iuport uechinery quotac i \ X crainte
-0 b : ) o , . oons .
5 A4 o & © : ne 13 nodole by epecia
5% 7 | N z . Py chase of inportcd machinery was limited in our mnod y
9 o g 3 e > 34 A 3] 1€ purcha following branchee fully
EEE I BRI : g 8 It was found thet in the nathematicnl programme, tho following br: .
10 [ A 1 ) - ,
2 4 d 0 A B0 o L " tn3 of mnachincry from cnpitalist and socianlist countricsi
20508 A0 T~ \5| utilized their import gquotins of mn :
S 4 & 24 g 8 &
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shinouildingy publie rond sohicles 1 and 1I, prucision cnginucring I and 1I,
and motal mess products. Quots of importo {rom soninlist countrics only were
utilized by the nching tooliy rrilway vohicles and ngriculturel machinery
branchee (Lhe 1ottor Lroneh hed no quite of imports from cnpitclist countrios ).
The, toleeompunicstions broaches Toand T1 did not utilize cither of their

machinery-irport quatis.

94. Thus, though the velune ot production 1w .ilcd anchang. 1, some branchc. did
not fully utiliz. their quotas for mnehinery iiportce In other branches whoere
the quotns were fully utilized, it mny be wcumed that the machinery imports
conetituted onc of the nost iport.nt scurce IvidUrces. In linking up tho
branch modcle, the ronllosition of unused qu.tzs for inport mneainery may bring

about 2 furtiacr inprovonent in the objeotive function.

99, With fow cxcepti ne, 21l cxport activities in the moedei were bounded by
markcting constroante spocilying the upoer linits of the quantities cxportable

4t the prices token inte account in the redele Thusce constraints werce carcfully
reviewed by the foreign-trade and industricl cxperts participnting in thc research
project. (tn some of the branches the revision of these cunstraints mide new
computntions ngﬂ;raﬂry;) Pepfeet nenroey cinnet be claimed for those constraints,
as the magnitudos in questin re iifficult to ~secsse. The decisive foctor is
not the absolute magmitude of the constraints but the observation whether the
exports forescen in the vathowatic.l programme howe reached the upper limits,.

If theee upper limite nre renchod, cxporte arc ~dvantageous and their volume
should be cxpandede I[f cxports io not reeh the upper limits, the oxport of

other products should be fostercds

96, Buside the constraints on irnorted machinery, the cxport constroints con=-
stitutc the rin ceorcity in the rodel, i.e. the factor whicn linits the possibil-
ity of choice to the eroatist xtunt. It is inportant, however, to siress that
thie holde only for the nlventogeocus exjurts. Duspiie the fact that thc objective
function of the rodel is the paxumizetion of thu f wourable balance of paymeonts,

it will not pay to orese L cxportts. Pron wong the 64 conctraints on exports

te capitalist countries in th to@ei, only 52 ~ro fuily utilizede.

97. The cwmeariznd datn on the utiliz~tion of the oxport conatraints were

uxaained by cenvertins the conetr-inte orizinally given in physical units (forints,
roubles, ctee ) inte Jdnitod Ftotes dollars and by -dding thom up. The results

are given in the table 11 bolowa

™/, 10/
Page 45

Table 11
Utilization of expori constraiats (1n gercgntaﬁag)

Tﬂ

xports to Official »lan Hathe%tqg; Programme
Socialigt countries 166 1.1
Capitalist countries 541 73,0

98, From table 11 it may be se2n that, in the final analys:s, the mathemat. cal
programme utilizes the assuned nossibilities of exports to casitaliast countries
to a much greater extent than the official plan (73 as against 54 per cent).
Obviously, the matuematical »rogramme does not fully utilize all market poss-
ibilities, either because of limited domestic resources or because of the lack
of economically effi~ient sossibLilities

3. ZVALUATIONM OF THT CLLAmIT NSULTS OF MATHTMATICAL “ROGRAMING

99. The main task of the project was the avplication 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 u> to now,
Thus, the wide scope of cu-operation within the industrv was not snecially dealt
with, nor was any other than the traditional method of assessing the demand for
engineering products considered  The modele cover only »art of the engineering
industry. The experiments started in the least intricate svheres, and it is

assumed that in the non-programmed sphere further rroblems will present themselvas.

100. The economists and mathematicians particinating in the research project
believe that their work has proved the construction of such mathematical pro-
gramming models to be both noessible and useful i1n the engineering industry.
They are aware, however, that i1t 18 possible and necessary tu develop and to
refine the applied methode in geveral res wects.

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 mathematica! pro-
gramme foreseeg a vroduction of 689 tone of oroduct A", precisely this quantity
should be adonted by the plan. But 1t 18 worthwhile to consider the character~
istic tendencies indicated by the mathematical programme. Nor does it seem

justified to draw too far-reaching conclusions. It has not been advocated that
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sherever revulte of e nethemnticnl programie deviate from the figures obtained
in the tr-dition~l ww/, the 1-tter should be discarded and the former accepted,
Chnution 1o cndled 1ty the {olioving consideratinng:

Despite 11 the core t-ken, the notherms*ioai Ao to contzin many

uncertoint .o,

The compuintions ~ro g*ill 1r their first r second stage of
developrier te The resulte wov obtsine ey be modificl by loter
corputaticrne which wiil 1ink the br-uich modele together,

Beveral nmothoedolnpiord protieme rnd difficuditiers hove not yet been

solved (oo thoro Ln connexior with She linerity of the input

functicn, the short—tine horizoer ),
102, In view ¢t tiere congiaeriticons, it ic deened indispencible that all
practical leseorne arw: from the brarch level corputitione ghould be critically
revised cnd oo fronted with the reedts obtoance ¥y other nethods, and that

thay should be accepted or refuted only nfter due deliberation,









