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| me memnﬂ gammm iyttten has eomie at age, It

| ability to gemerato sustalned growth with svabiity and
without mmplaymsnt, haa bun ymd beyond: mm. I‘&:
_sncceu gannot be y:.nm uw. Nor can 4% be eontended
“$nat the Sugthisn invisible hand, or the market, iv the

| r'hem guida %ﬁ m afﬁaient sllocatien of ulmaa. ﬁwenn. 5

,_-f.emem:.y of m Soviet ezperience has estsblished 'i’lming‘

a a more than sn able sugesssor to the nev. dﬂsmﬂim

1&”&»&1&' mkﬂ neahmﬁ.ﬁ* _ m‘“ﬁg ﬂrm the cdmmd

napitauat atm:m‘a, nmr tm of plm md plmna&

coononso ﬂwelepmnﬁ; R . o

| Economists from the ama Unien and otlier soeisife
“vammu aontmd that an ci’ﬁcient allooation of zno\xien

-:la pm:i’bla only mder xaait&. mquhip of mesns #f ptaauctﬁon;
1t 18 no socident %hat linesy prograxming, the m-t videly

- used %chniquc for ensuring the efficient allogation of

B TogouUxces m disoovered zmt in mn atomistic, cmeﬁttﬂ.

: Mmomy, but by & mthmatiaian m " nnci&list eetnony t:ﬁ

" .:,twmﬁ to ;uoive 3 ylnnning prablon.  Bven the tnhniqua o

_‘asEgotated with the mame of Wessily Léoutief vis, inpute
' ouiput had ﬂ.ta er&gina in the ua:ck done by Séviet wmmﬂn

S 4n the 1920's,

. This work mkn ' a:itutl snalysis of plenning

_tqe!miqum ot %hey are applﬂ.cd to enmuixe om&stamy snd




| axmmﬁ.ty in current plais 4% Whe Bévies Uniem. The
discuasion is strietly ‘}amma e mﬁnu-mmeu. the
inpubantpnt sad maa& pi't ming, DR
‘The study is with :efmnao to the Seviet ceonomy
met’ an:ty bscauu Soviet: onmm was the. firet 11»@3:“@2&, -
 as i*h ware, tham then hcquui mrna ml sould o
- 'boated. but alao Basause the 1eng 1 e<apu ot the amw
 egtonotido a:yer&enea pmm" tha h&ateﬁ.aﬂ. ntﬁng uhmsm
 what azm bo cilled the mw ma the 618 'hnlmiquu am bo
jmpoaea ta taemtata a mz.-c mmmgml mlyu:u.
L ’mu emlyais suf.taxa fm the nntut.tm of m.y
stuﬂ,r bﬁi&ﬂ vholly on secan ta\xxau. “:'_, puage~p ra‘ahm
-have yremtad thg mm o:t Yy lonrou. . B
| 1 take this apyommw o thank Dr, Arvind Vyany
&}' aupem@r. vhe mnna ny imsum:t in the tepiec snd
~ gave me invalusble mﬁmca 5% 11 stages o2 the worlk,
- w.mm which. this aaswzn’es.m wu:z.a not. have bum paus.na.,
I would also 1ike %o thank Balbir Bibols end Ashwini Shazas
~ fox theiz useful sasiatmaa st m&m stages of the workd
, mmxy, I m gra%m to the a‘&m of the Guntnl I:ihmy,
Jawahwial mth:m ﬂniﬁmiiy, ror thcﬁ:r uli.utmta in
pmaurmg the mquma nn‘kaxiul.

%mw o VIVEK BEANATT
xts, waa | o S



. CHAPTER I
THE PROBLEM. ; AN BISTORICAL SURVEY



- 2HE .gmnugu : AR HISTORIOAY, SURVEY

- !ha Bysten af »eanenio lamning in ‘the
. USBR 414 not spring full-grewn froem
+ the head of Lanin, as soxe &0210 SeWs
 evonth nng changs ever two decadens.
. e sver two decades
at some #tages of tortuous growth; '
¢ - and geytein higtorical prersquisites
- wore ngedsd before soonomic plamning
- gould be anything more than partial
L 'and tontative « & £it2u) hand upen
“ . .the peirs rather thm s uu:’btng and
oo l‘kaeams of ths -y bom *

~{M, Dobb, suviat Bcanem&e
Development Bince 1917, pp.ﬁﬁ?)

| In tha am.y yoara of the Boviet zeg:lm.
., aﬂretuhing fxom war oommunian tO the Hew Economic

| .Pouay. pianning was nors of 8 act:trina:. slogan than |

eaanamﬂ.c fmﬁ. Even though a contral plming

nw:mw::y hed besn oreated, its efforts could mt

- mmtas.um in the £m et' & \mitm and mxﬂed
plon for the ‘econony as s whole becsuss ™ettheir
the objective situation contmtmg A% nor ite own
- aubjamiw fitnoes for the task," had matured to ‘t:ha
: axtent _;ngtsegm for & succsnsful .vpa_.uming venture,




?an M 3»1?! b-annm in 1921 in the form. “
M ﬁha well wm sozmo plan for the cmwzmm |
:;'f”'ﬁf 331’%. GORIRO was the first perspective plan of . ‘
. _ "bha £4ret mcuma atat&. and the methods of pumns.ng, o
» m& in m um an ye'b crute and prizitive. Howdver,
:l;he thaomts.cu mdarpimﬁh@ were clesr, These wero
- hﬂaed m the mpro&mtim schenss used by Marx Ln hin’ L

mmgu gf, ghs napi‘taliit nmode of pu&uc‘kiln. I:am R

Tn»a:z.s.fawm ths$ the reproduction schenes retained s
ﬁertaan simﬁcmca for the conditicns of tnciann
vtk rogard t0 the. properties in Departmeats I and II
_and scoumnlation, .The idea derived from the Marxisn
| ";them:y of mpxaduettw »s that of the yroparkimal
) aamuyumt a:t the buie dapar‘kmti bt pxoduetxon i.t. '
: i m& 1:(. eéma plun whui.nd this notion ma |

tha ﬁ.m;t bﬁmee m:m;txm of s genom plmnna

.. mgfgg ge:.‘g yl‘s!ﬂt&ﬁ m ths pm. A brosd use m
_” nada 4n.the plan of the ba:mea method for deteramining
S tha w:!mﬁe oz gmams.m and constructien snd the

L .mad for auppueu and manpovex. The phan camuined

eahlaa of tha dalance. o:r fuel and powex, The mtau;lj |
. and finmoial balsnces of elestrifisation in the i
raesiwd - ummﬁ.w uauuunt tm Lenin, h
} _’ m :mnctgﬁ e:r the balisanged d-ﬂxopn.nt of ths
| _}nat»:.m&l evonomy m tc faz-m the buu on ths.ch



B _the aubaeqmnt pmmng teemqun were to Qsvelep,

‘mha mq‘a&mmmtu of a plamad econony during these ',

. esrly yoars of scofslist construction generated & '
_;:m@ty ot maeu»‘oh projects on uonmic Mmeti ot

tha balanco~sheet 4ype. Above all a wtart wan uﬁda
“in mmg up the. naturel qnms;t;mw baimoss of

" grain products and rm.. o :

. In 8 decres deted July zi, 1924, the Gewnodl

‘of labor and defence ordered the Central Statistical
Aanmiatraﬁm {@asn) to aempilo s balanco of the
natﬂ.m&l acanw i‘ou 1923-24. ~The TaSU came out w:mh |
thm firet over ‘ba:.enae sheet ot the national econany
o 192"3. Qhu wvas & stop :amﬂ 4n many respects, .
- ‘-ij.tmlam na‘bwnrﬁw wek the sttempt to produos "

: .,;,I'iimt covering net emly pmaugtim ,hut also di.smmg» _
tion éi‘ the 5061&1 px&‘ﬁuut 80 a8 %o dn & general p&ﬁuﬁé
. of the mpﬁaducuon pmeela i.n the foxn of & %ablesu

" geonomtaus. . In 1926 the smme board prepsred materisl
belenoss aavazlng 28 Mcmwrw. 2 forestxy and s |
manu:mtmﬁ praduotm uael,y cmmd in the aount::x. -
. ™o most valusble fosture ef this work® ebssrved by \
. Kwh:lnw “was the tablu :hamg capital, the pmducm.an» |
| mw,&buticn mﬂm of social pzoduet. national. mm
and & chers boaz-a balmco-sh«t ot produative
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| -canamﬂm,'z The pmduoiion wd use of the sootal

- f‘-pmam‘k bﬂmc was broken ﬁm by branches anﬁ produots. |
'Aj‘-whe m& pﬁvducts, m mtcr:.ain sd. ntanul, mx ana

o “equ&mt used in praauetim were shown in npmtu m«z . |

:tc:f an bmnem of proﬂuatiun, Qha chwl‘baard tedble

g,umma cmu-pnm éf tndustrial products !h-:ethe Antym.
. industrisl tumover of 1ndividual branches of znmw was
. gwan mvuuug the mts:dapmden« snd the chain amexion
o wmm ‘the individual b¥snches 62 the econcmy,
| In 1928 on mxele ayptmd by H. Bu!angeltn mider
. the #1tle *The Capacity of the Soviet Indmstriel Narkets'
'cantaining 8 cheaa‘bcara w.ama sheet for 11 hmches M

. Boviet industzy over the thres yours 1922-3, 1923-4, mﬂ

n f924~5. Bomothing new and significent here was Euengclt'a
clenr formiletion of the concept of techileal cosfficlents,
5 Tho 1925-26 control figures used individual groin

.. Zorage bnlances in compiling the overall balsnce, In the

| control.figures Zor 1926-27 1t was neted ‘that the eysten.
 of balancef galouletims shouwld bo viewed as the Daste
.metlmd of compiling =d aubatantistm the cantz'ol 2igires,

|  Tho materials on the firet five-yeer plean |
'cmtmﬁ lmgomge balence oalemuumu, in ;:ms.nulm,

. m -

2. V.5. Hemchinov, "The U-e of mihanatteal Nethods in
' ‘ . Beonomies®™ in Alec Nove (ed, Use of Mathsmatics
iz Ecmggg (Englieh wumS on, 1964), D%
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B - ‘ Lt -
. ) kel " L

. the sgricultural, balmce of labor from 1929-30 %0

" #930-31, the oumilative balence f the fusd industry
ew. Balance aalcmtm wee used moxe -nd noTe ,m

f’f ‘the eleboration of m‘bﬁ.mnl economio plans and in statise
i-'tica}. wm. mha rouonng material balances vers :
ganpued : mm:m. fuel, elsotric povex, xotn:us, o
ﬁomtmctim matsrﬂ.ala ate, Baluaee- of ﬁn-nce. mpmr :
’;'and fixed capztnl were also prepared.

' Tollowing the publication of the works of the mn
nmm artioles damto& %$0. the theory snd methods  of
canpnug the balence of the USSR natiomal secnomy s}'ﬂpsmd -
© in-the perfodioal litersture. In 1927 8.6, Strumilin
in an ms.cu on ihe mtho&olag of the hnlmee ﬁt the
. nawi.mal sconony tnpmmed the organio relatim:hip

. baﬂa&n the dalance of the netiensl economy snd that of |
- individusl branches, He stated "frem this point of view
g 'sha balance of the nstional sconouy camot be structurally
__ | diffamt :trom the parkul seononic bslmcen on which 1t

- 1s ‘ba.sed. "3 in the aubnaquent period upto the end of ﬁw
19&&'& ¢ thsm m a uwly discussion in the p:cua oh

| ?m pmhlema peﬂa&nﬁn& to the dawlopm‘k of Ldess on

. 3;_ Qumad in A. mﬁ: f Yo' -m;. ‘Balange at the nm,mu
. . Boonomy as a smaﬂiﬂa huiné;ma mmwd; at Anam

- of Sovialist Repreducstion®, Prebly . Eeon _

VGK.II, ﬁﬂnlj Qb?’o
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the balanca at the natiml ecencny. It wes during this

pexios that the nethod of materisl balanses was perfeoted

and i‘b emrge& as the luﬁmg tecknique of plamning end a8 ,

-8 naans fox ena.bnnhﬁ.ns the inter-economio snd mtu-

bmcsh link: in the wmw. , -

o m mathod of material balsnces was amma Tron

' the mtml hzaﬂeagc of the raqmqmmtl of the pz'adwﬁva

pmem. !M thie menss *bhey were based on the teehnxcal

- goefficients af production and not on induotive nmm.m

genermuﬂum‘* Vhat was xnora upartmt was that the
mthm had faam!eﬁ the engu!.xé,y snd discussion %o the
aetm& interurelahimmsm and needs of pax'ticulw
ptodmﬁim proceanei, snd ha& mmighm the notim of
tha structural s.nterdepen&meu of the economy,  The

" ma‘&eri.al b&lance mathoaa tagathsr with the pienecy nnm
Qf the wrk dana in tha natimu.l balange th«t and
angal'ta Wﬁ mmuma abwu. pz:avmu rovcams |
Ml&@t i«nta th@ !W‘&ml intsmpandenu oL the i
anmm maa m daﬁnth mpnmutpm mlazim-hipu. o

| m; ehn background for m dsvelopment of the
mpuﬁ-mtpnt m).ynu as Xnown tnauy had alzcm been
pmmﬁ. iihat 1w m«a mrpriunz is that m iubﬁuqmt

f/ yam s mtts.ci.ent aﬁmt eould not be nasde en thaas _

| promiaing beginnings, "ﬂa attennt m nade (mo mé s
tme ::.u zma} %0 ganemin the anteu of mpummpm

4‘0‘ mbby ﬂ- '!y Pn 356;




7

‘ :&elaﬁmhxga or aven te nantemylﬂn uthena.tioal taebnzqmn
fox dmng sa m the way that this was done outnma the
"ﬁawtzy By ?aum Iaaontie:t. "3 '
. One mparl:mt reasen ¥hy theomts.cal refinement of
, thie | ’bﬂame msthod was not followed up, mentioned by Dobb’
vas’ %he &Mawur into whmh this type of umuynia foll
' mmmg ﬂm ewly J0's as & %y-pwmt of polemic aga:nat
the G&apnm anmamiuta of the Groman-Basarov School,
#Such stt:emptia vore apt to be denounced as ‘mathematical
'-'fomanam' ‘and 88 'bourgeoie formalism' to boot; and :.n
) a period ruled by degmtm, especially in @ocial sciences,
such as was to &evenp as ths decade sdvanced, this kind
- of slur, once promounced, was eufﬂeiene to inhibit mﬁ.tmtive’
- in thte direction cnd at sny rate to pmnmda i% in
: ‘;publiwhed forn. o7 m one ecceansion, xuibyohm the then
‘haaﬂ [ 4 Gomlan had md&maé what he callea "the |
,ttaﬁsticalpmthmatical dcv:.aﬁ.on m plmnins' md m
pm:tauln: the usc in planning of "abstract nedeln®, L

on m aul:ler ceean:mn Btalin m.mau had aamiaﬁ
the TaSU naz.nnce-heot o8 & mere “jussling vith figures", >

5. ) ;!_4_,_, pp.357. S
6 M) §b360 E |

- ?Q .o mﬁﬁt 9:350
8, . Cited ,:_p_;g,., 9‘366 .
9 - 'asuun. m ens g gg.ig;,lm._,,; (Pntins. 1976}, py.rm



Btalin was right to the extont Shat the objective condie
tions, at ﬁﬂtim »'thsn sgriculture was predominsted by

. nonescoialist relations of preduction, amn-nﬁﬁ_ zips Loy the
use of such nethodt.' But what mn‘my shonld have 'tean
 acknovledged vt that in the subjective sphere i.e, in the
N mthmaluw of planning 'Uheac worke vexs of a paﬁ!—- o

mmng chmztex, and they should have baen mcamgaé.

| thoir mnppnmhilﬂy at that pwtiaumr peint of time

- notgmmtmasng.

Iu the Becond mx of 'Bht 30's Strumilin t;'ud %0

| mws ths disoussion about a synthetio 'balance of the
mﬁm samw* by awelcpmg soms kind of smislysis on

th@ mm of nmfa uahma. The discussion ¢ould not go

.1 beyma %he n‘kﬁgs of classification, when it was amm
by *bha m%hars.ﬂea 28 m&t&at&ﬁm s.ml wes,; %0 use 8 plichs,

sssss

zappad S.n the tmﬂ, m: aﬁmpt was %0 e the last m os

The W msthod > be fﬂm*!!ﬁ faithfully, as

- memiene& tbwe, was the acthed of matorial m:nms.

aowm, 12 one locks inte the process of s.nduum&mum

mnd ﬂm aondﬂim in vhich it wves carried nut, th: negzoaﬁ

B of various netha&a appem quite explicsble.

' anmmia plaaning, 1ike ths market, is sn sccnomic

y fma which aupamu; p::eaxmzm snd atstrivation of govds,
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Planning t’ablﬁiﬁﬁni axe #sgn&ma to soordinate ihn" ,
wbxvlﬁu n! Mau bx:anaha, fndustries ond mto:s» |
prises in scoordance vith the aims and objectives
" ';,1&14 down. in ﬁm antional eamanm plan,. The :ume:f ‘
m d&inta'te& by the leyel bt ﬁeﬂlbwn:h of ths pm&ueﬁn |
Lovcos md %hs ralstim of pwducnm, and, of cmn:n,
| the political cbjectives, The plenning Yechmiques, i
| \_tem a:z' theix fmotaml ez’zecﬂﬂty &% sny point of
time, 1% follows, should sorrespond o the level of
&avelepnmt of both tha toma and tht mlaﬂm ﬂt
pmwas.m, and ahoula. Meﬁd. a&mca as the uﬂnt _

-'&dmm. o S . - -

m mthoa m mtm-a, balances survived and .
“&eva‘hpod in !959‘I. at a time when &m-m contnu.cﬁm
'in the Soviet soclety was the existence #f socielist
' ‘melations of production with s very low level ef aanxepmnt_

 of produstive tozees, The major task before the sm;z S
..'pimm m [ zapid nm:.npiem of pmduetm foress
,4nd the #apid sitainment of $he sise and strueture of an
a&m&cﬁ aao:tw. ﬁhe pﬁamtiu wers the dmlo;lont ot
', buw m“mu ammtuu (Ictall, fuels snd. chalu)

) .n.eam,n power asd mmobnery. All the efforts wexe
. 44roctod et inoressing the #touk of preductive resourues,
fﬁtﬁ Mnﬁ ihass mumai a.nte tha high pzﬂ.ority twtm |
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_and this to alter Arastically the atrusture of the econcRy.
The oonstraints mucl ntamny by the tbmm

. pxiazz«es,m and the hostile externsl aitustien, tnuyl«ad wish
 ¢he ma‘k of the fosoiss threat and the m.eqmt ey
nade & gentraliged ammnmtﬂ.n $ype of plemning imperative,
In a eentrally. msmma uem, with a fov ymrﬁ.ty
. meotors, end with a neMe-mnplox system of mﬁumindunzy
‘Tnlatienships, the method of material balsnces sexved tho
‘needs #f’ tha planners .qﬁi‘t& i&etj‘iﬁtaw. The methed vas
pelovant when the d@_ﬁnmt objective was the construction
not of & perfsotly cansistent or an cptimsl plen involving
- tho most aﬂ&éieﬁt upe #2 resourcos, but of a plan vhioh
_ was realigable in terms of & few priorities, Thexe was 1ittle
" soops B the existing situation of scmnning slternative
 procasses in ssarch of sn Eptimsl or the mONY consistent
plen, snd Qmaqmtix ﬁhe techniques for doing mo vis,
‘:ﬁ.npn%-mtpuﬁ analyun or unm programming whioh were- %o

be in vogue iu.tex. mﬁea’wa smt attention, Aleo Nove

hm ipm duwibed tho situation as being one in’ whieh
_ ’Mmiu‘ny manmm th; have only very limited nppuemion ,
in the nidst of crash prograrmes designed %0 build up
heav;r industry in the uhrmtnt peuxblu pariod of tims,
mh&a typa af[_n;m sarried out by methods remimiscent
j?af a war soonomy 1e genunely hasd to rescneile with sn



"

economi.c theowy in ihinh cholces are ml&t_gﬂ td_nenéaia
,aﬂécﬂfmﬁ and particularly #o because : the typiesl
adninistrative arrengements of a var eoomowy = allegation
. u:t utazialn, ‘priorities, stmiet price comtyols and so
| o - Qistort the meagurenent of economic ndmtaa and a:l'
',‘aaatn of altemtims. .,16
| w the mia-50's, sﬂer the “PORt-WAY rumtmﬂm
 effort, the situation, hovever, /hesssise ¥adieally dstterent,
" snd put acunting streine on the aystem of centralised
' planning, revesling its wesinesses. Thyee major differences
©1n the new situstion were easily identifisble. Mrmtly,
. the. ﬁmtm of the Soviet sconomy had become mmumay
_ complex and hugs, end with the multiplication ef the fnter-
relstionships 1t preducad snd the inorsased scphistiestion
. of wome of the latest Sschnology, made planning frcm the
. oentre in the old ways ineressingly diffigult, The wesber
 of intustries, enterprises and products %o be mansged had
 multiplied enowmously, Seoondly the dsys of extensive gxowth
- when abundant labour xessrvss in the gountxyside could be
drown upon were over, Both skilled sud wiskilled lsbour
_ was now eoarce and tho eeonomy nod entared a peried ot -
 intensive growth which osuld now oome Aainly threugh rapid
 Ancresses in lsbour productivity and more officient utili~
" .%ttwn ot ms%mg zepources.

- $0. -ﬁl&ﬁ KQ‘VG; {ed), The Use ¢ nthenntics iz
S (Mﬂi oﬂiﬁiﬂn}, ; *GqUOTIoN, DeXs
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maum ‘the dn,yn 5 4 paeﬂty fox Ao»mmt I
| h&mmiw wwa Wei‘:. Aﬁ sncmuin; attention had now
to m davotek %o sonsumer's goeds industries, As Dobh
am *ihe px;ﬁmﬁ priority sonle s mgxseﬁdz mﬂnﬂ,
, the yraﬂm alamwb diﬂmouen Vetwenn nﬁoﬂfy ncﬁm
~.§m¢ ﬁm—pﬂmw hw to Bmlk dowm and %o betome |
, mémamm bimﬁg ‘and "the achievenant of a 'bamo&'
.pmmxmmm began to replacs a simple pmrx«ey -
£oting of tasks as a poliey-objective. * umooo
S 'Me mmu femmmshzﬂmswtzmnm'
: amc‘tml chwge to mmving M.Wfﬁumy. a‘ha |
.'ntreﬁgtha cr tha aentmuad uyn‘tu lay in its pmze ta
w mnmen on 8 Low ﬂaﬁ: pniwitum Bimilarly the
| mthoa of mtmﬂ humaat, vhzch m now ‘Desone pﬁmﬂw
in xsalatlon in the aﬁm&e& le?al of the pzod\wti.v. !’mu,
' was now proving aaaasgua:ze to diesharg the functien of
oordinating the sstivities 6f sll the sectors of & scwplex
- eammic Mﬁhmim sod to mwt the demands impowed by the
.;nemuw of & balmced evalopment of the twe departments
- (in the Morxten wanme) of the ecememy. Tha ¥xeditional
mothats of ummum, sinilerly, were not atequately.

' (L'thpn ‘

n B
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ﬁmnam o efficlent utilisation of seonomic resources
) end the mquhs.te ircreases in hbonm-pruductzﬁty_ In
' ,brie:t. & now contradioction hed now mrpd in ho smw
Union - the mdﬂimﬁ nethods of plmms and mngem% ’
'.'ware becoming s fottex on eecnonie effielency, o
| Discussion aroumd the nesd for ammtmssnm of
the pz.ammg nechaniam in terms of giving mewe froedom and
initintive to tha anterprise and the une of nore aﬂw&m‘-‘
mthmtim tools in planning began soon afier Stalin's
daa‘hh. But 1t was mi.y 4n the 60's that the movenment fox
mzom gained nomentuxn ecpeauliy mcr I«!.ﬁcm't work
in {962 entitled *The Flan, ?roﬁtn and Bemuses'. The
breakthiough oane in 1965 when the eocuomie Toform was
._mmm. What oames %o be called me mpkuima |
nef#hadn 40 renove defioleneies in ﬂxe plan s.nplmtaﬁm. -
‘What 1% L1gnorel was the task of meve effective plan
construstion. It 1s hewe thet the mathemstical wing of the
mfm mmmﬁ nonu imzc the picture, 2his wing
vcmﬂma s.mz: bﬂth with ylan aenstruotion as well as
plm mplmntatim. This ﬂne gained stwyangth from the
) zmh emmn onwards, :Ehea.r diseuasions covered a
brosd mt. z‘ran ghly abstract questione in pure
. mthmﬁa: i:a pmbim Yegaxrding thu application of
: mammtm to eccnonies, Ammng the latten; attention
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has Boon g.-vaﬁ te information aystens, mnd the use of inpute
output and lineas md nonelinesr programming fox the construc-
$ion and aparation ef internally consigtent and optimal short-
term and long«teyn plans, for investment planning and for
mﬁeﬂm supply planning,
o ﬁem 1t would beo nocemsary to mention the neme of
Kaﬁﬁhmw who from 1957 onwards repeatedly sdvoeatod the uoe
of smamﬂaﬁw nethods of mnplyeis of economioc phenomena,
Using the 4950 British inpubeontput table ns a basis he begen
popularising, the ides of input-output in the USSR, Neomshinoy
danongtrated that the idoa of inputeoutput {table derived from
$he Wﬁk déne by ths Russisn economists in wzaia (ma e
$1oned abmi and had its voots in Maxxist theory, Ho wos
able o persuade TeSU to compile an inputeoubput toble Lor
the USSR for 1950 which was published in 1961, Subsequently
" ore guoh %ﬁ%iég wBTo mﬁeﬂ and at Nemchinov's dnitintive
the eaxaa,yaia wos extended to the rogional level algo,
novts éﬁﬁﬂﬁ@ -ahly supported by coononmiste uke

voshilov, Vetnshtein cnd Eonius leed €0 tho establishment
¢f tho Contral Eomomio Mathematical Institute (TomMx) end
played & promt

nent pole 4n the development of the aﬁ;’f

,.'L"jatieai &&maﬁeﬂ within Soviet aaonomm solence afber
the 20th cmsmm,ﬁ |

12,  See M, Mivan; Sovied Plann
T emy, pp.ﬁﬁg. Ehane




| 15 ,,
In ?ﬁ9§9 Mtarm_th*s famous woxk *Eeonomic Caleulsm
" tion and the b&at use of resources” edited and with s preface
by Nemohinov was published, The beck, which explained 1n a
. simple fashion the relevance of lineax pmszammg Lor

- esonomic planning in USSR was greeted by hostile roviews. A

_ 4?1@3‘0&& debate had noy started with the orthodex politionl
 ‘soonomists in oonfrontation with the mathemstical eccnomiste.
Eha lattax‘, wiiam, wers in & saall minority, dut thny
v _‘mdumy gained strength and were able to evoke a fsmzabiev
 attitude from officisl qnm«am. In 1965 the Lenin pz:im
. wa5 awarded $o Kantorovieh, Novoshilov and Neachinov. In

-the 1956 acbate m optinal plaming ram pwt forwayd far mﬁ

| . resching pmpaaah i’ax: ::azaradng the ssononic mechanism end

mmgea the ps:aﬂmn of the political eecnemy, TSEMI
) glmm zhat the ugpucmmn of nathenmatiaal methods and
eon putez:a vfmia enable the problens of the mxk plenning
»_aystem to de Mex*am mﬁ mbnsntzauy ineresse the a:ﬁnianay
of ‘&ht aynm. :
L The mate mmm the pamzm-mnmat; and the
."eﬁmeS& mmetigmw zwoz.ven around four basic :anml’ |
rmuy, ‘ms mthemtim %hwzy of prices, in ixich prissa
m aset of mmbm aapabla of providing optimal uo:.uewno
was tzautsd by the politieal oconenists as anti-Marxiat snd
, &8 coantrary to ths labox. thaozy of value, Kentorovich sod

RO TS ey




6 |
Sovoshdlov were accused of resorting %0 bourgecis mmMm
in the place of value 4n the Marxish seuse, Bven sams Of
the mathemstionl egonomists wuch as Gerohuk'* have eriti-
'ama EKsntorovich snd hie followers of nurturing exaggsxated
- »maga Muﬁ the spplicability of linear ymm!ng. ‘ ‘
e Secandly, the concept advanced by eptimsl planners,
: _'zegaxdm national escnomic plaming a8 s extyemal problem
hﬁaﬁi&g a et ot aun’bm, the intensities at which activities
,un be npamtaﬂ, was macesptadble to the yauﬁm
| eamxem, vho argusd that plamning oamnot be Ldentified
with the aomtion of m msthenatiosl problem, but is
| 'mm cnmpin ha‘vs.ng social, pautmaz and tunhm!.egicﬂ.
nupea‘ha whioh mqﬂire emseioun deoisions by plamers,
- The -ptamtatim of national seonomio plaming ss on exirenal
_problem, by the ﬁeiﬁim of an cpmn” intensity fector,
ﬁa&,ﬁh,gtm thy technology matwix maximises some objeotive
' Meﬁw. aaemaa at Livet nﬁ.m 'vm:y ofd to msny Soviet
 eoonontets, The notias was criticised by Newohinov u'
nin wezaaa to Kantorovich's besk, The oencept has
: mmaqumﬂy ‘bem thes centyal piller of the theﬁry o! m
vptmuy ﬁnctimmg soonionie systen, A Felevant mtwm
 againist Mthmﬁm is that 1t concentrates on the
r@ima:. crgmuatnm at the p::amnvu forves and |
: ,negimn the nost ta aevmp the prediotive xelations,
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, m ‘J;hi:c& paohm‘ mt mmﬁns th. uiellu‘bm
f’and wgmsmﬁmu quests.m of the muummn bdwenn the
" ‘newly emerging eemmia cybemetios wad xmmmm:n
politicsl emmonm The cypemsticieny 1ake !‘aﬂarsnlo
 apgued for tho mplacemnt of the descriptive spprosch m. ?
,pauﬁm econony by 8 awttmtivc ong 1.9, the thsoxy of
) Wﬁml I’lminsols The pontiul sgoneniets on ths other
haaé hsve msentaﬁ thot any theory fer improving cmad.a
) ﬁtﬂiﬂ‘iﬂﬂ kas to be suboxdinsted to the Jesding role M; the
Harzist-leniniet pOlitical cGonomy, 4 pettlemeny has now -
~ been mama, 11: this sphexe, ulong the lines mmma by .
~ the political eacmomists. The eptimal theorists have |
_‘ahanﬁma& t‘hein ea&ls.ar mt&n&l attisude towards polttim
. soonomy mia have raao@:lsec that only Marxist-Leninist
:' ’_ 'muf:m;& ecanamy m tam the themtzul buu of ﬁm
> a&mnm:zc po:msy a: B m:cim:t SEONONY,
i'inally. m wm vigemuazy 6ohutad hes bam ﬂm
role M i:he tmﬂiﬁmal plaming methods, The opﬁm

plemaw hmre dﬁ.mﬁaeﬂ ‘the tﬁa&ﬂ.nnal mathods of p:uunin‘g:. o

- as heﬁ.ng nonuaeientﬂm and unbjmtﬁ.ve. A¢nordmg to thm
‘the only acientttiﬂ mmptam ia the one of cptimal
(plammz,g o the’ atb.et hand ranmmuuta :mu Mixhail By
’ana Banhm have. attaakad the cp‘kml theorists foxr
\ﬂplsing thﬁt plannmg in Soviet Unien hos been aub:eeﬂ.va |
: vand nm&émiﬁa, md have aim.ma ‘lma consept of |
optimel pimmg 88 bmg sintler to tma of 'market
smﬁa&im‘ '5 o SRR

. .'gs. m m‘g p.a '6,.'1&3&;; ia#i”ﬁ‘-'-
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mwaﬂhez.ma. by ﬂu maw the mathematioal
aﬁmamtn hnd mtly 4mproved their standing, !‘cw
" 5 consenmus ssems to have been resched that the use of
qmﬁﬁnﬂn mmdn 18 necessaxy for an efficiet sad -
~ suecesaul plmmg sechanies, Conditioms heve been
- mead Lor tha &enicpmt of the mmimﬁxmﬂm
" dizection 1n Boviet economic seience, This Qevelopment

48 no% oufined to the theoretiesl plase end leoture Tooms
‘#1one - inatensing tse 18 deing made ef somputors and |
 mthenatieal nodels s inputeontput ¥ables, and rewe
v pmﬂzmi.ns ate, Two questions whioh need to be investi
gated ot this Junoture sw;e, (a) to vhat extent can the
~ applfcation of mathematical methode help raise the efficiency
ot umm plazmﬁ,ng and nmganent? end (b) what 4s the
o Mmm of the ralaﬁonahip betwesn uatmuml aam&m.m |
 ond m pmum scanony of socialism?
R The two gubsequent chspte:e would ocnnontmta an
| :3138&:” raised by the firet question, Chapter two would
qvaluate the Bothots of materisl Balances and znpnmmut
m tachniques to solve $he preblen of plan amutenoy.

, ‘Gb&pﬁar: throe would focus on linear progromming end its
upplications in the queat for optimtsation nd point out
,ﬁ.ta vmgus limitations 10 this context, Chapter fw .

-wam be the cmclwmas oney suaning up tho mlyau
 pursued in ths two precseding shapters, md very mmy
desl with the meoond question we rsised Trogarding problens
. :el.ating to th@ z»elitmal gcmaw of soeinlimm,



-7
. PLANNINO TECENIQUBS AND THE PROBLEN OF
© COSBISTENOCY IN CURRENT PLANNING



ﬁm oremtimal pm Sn an&at plmm.ns pmﬁcs o
‘16 the annual plen (vith its quartexly nd mm; sube
'diviﬂm}. An awpmd to the t!m-ycw plan. ila.ta in 4‘
,%he Amsial yim u nmoh z.ut nggrogmﬁ, mince n Icm
'*Bba baau ﬁf amm am %o the mferpriul :n ﬂ!‘
. tam m.ihin the m@m:& snd mum:. pxmaaﬁ ’by
‘the mﬁmu plati. a 'tammnﬁnpw' is worked ot fox
,ﬂexy mtez:pziu, imch dssoribes in mm its mmw
‘during the planned period, A consistent plen mquires
v}sh&t: !ax‘ the plma& peﬁ.ﬁﬁ the tamm two tmdiﬁm
Yo aa:k&aﬁ.a& o
'E.I)i o .u the level of %ha entatpﬁu “the plmmoi output
© . ghould be feasible with the lmnad fnputs 1.e, ne
A -mterpmn ahmld aeces.w an anpms.‘i).c p).ln.
23 At the 1evel of the eocriony a8 a wvhele; the planned
. requivements fox sash commodity sheuld” nat umo&
the ma.:x.mmx 9:' that aomnv. | |
vuwm of cmutim cm. \d.:u mlnlt in some _
vﬁﬁ%@ﬂ”ﬁﬂ not being able %o fulfill ﬁuzz plens, this in
#im alversely affecting the enterprisss vhich plamed to use
T sm which was not produced as an ingut or the final ’
;’cmzﬁ fcr whom tho £004 was bnins xsm\uu. The via}.» .
“tion of the sscond condition, would in s similay memner,
:mm! w :hortagaa or giut af BOme - eoumnﬂ. i'he !atﬂ&» .
,qmnw wuld be ap.utﬁ:ng w of m mmw inta 8 p::s.arﬂ.ts
awﬁw m“ noeds m mat end s nmupriorﬂy loem wtwu
i'nem ave not met. - ‘



The m#ctpmo hkhamlts.nplan is ka-d out threugh

an sterative meshanies, with the informstien flowing bdetwsen

" the Gosplan, the minietries snd the enterprises, The process

of sonual plen somstruction begins six to eight amthe befove

_ %ho beginning of the plen yesr vith an intensive study of the

. statisties) pisture of the economy.yith the mid of this

. information iﬁd{j in yelation to their long-texrm snd short

. texm policies, the political leaders formulate and eommunicats

" their basie pma:ms.u for the forthcelms your o the

centml plemers,

| anbnuquenﬂy the Golplm, taks.ng into u-mt the
i:.atn& puducﬂm ﬂmu an well an tetamu o pzcductiw |
aapae&ty sad hhw forew, pnpm: lua.hmy balenoces of
"'enwmu pmdnats, mﬁ on the basis of thess lmidt dm

- teatativa tarzots or control figures o the various

S rien, Bach m:mry. st the sane tins i ::cum;

- :nnmatmq from mv subozdinate enterprises sbout the .

Latter's needs am pmanctms poasibaidties, The m-*m«: |
then mﬁm the amtm !ima -uppn-ﬂ by the. anm in
 ths um of the suggasts.m n«iwi from the enhx;armw.
.m then subdivide them smeng their ohief industrial

aawmmtzmn called glavky, m m in tuen m«:

| down the rsquilite tezgsts to ita subordinate eaterprised,
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© dme eneez:pmlus entimate theiz output pouibilﬂ.tus |
;-ﬁm totus :at . aounhm nore dntt&loﬁ nomenglature, end,
'MmQ input aoemrs&mtc {noxne) established for $hem ut -
| 84fferent levels of the hierarchy, calowlate $heir input
meﬁm ‘Thewe mqm:menw are then -nmma 4n thc tm :
g _e!’ m&ent@ to ‘the mptetjm ggﬁ. vhieh in turn tamml
1% to the procurement organieatien of the ninistry, At s1l
levéls of emch appliention iz theroughly shecked snd the
. a;prmﬁ %mim is tm ammudutcd vith other apyuw .
. ,‘ ﬂm. wgaifia oars 18 taken t0 see that the utaxul
. vﬁeqﬁ&aﬁentn ars in mzomwy with the latest avaj.labla
. output figures end the established input coetfielents:
. . Tha ﬁn&uﬁnm. new with the help of thd r Kevxs
. _a&a m&m czwatiem dratt nere a.unea pmﬁuetam
. plsns, rauoaxxym wnd complementing the emtyol £1.gures |
they had provicusly Alsperseds The plan 1s mow retumed to
o the %zpian, vhoas Job 1t in nov %o wozxk ou$ the intemnal
| ';balanm o the oonaiwtancy of the plen, Vith thi ome
 round of Lteration i camplete; The spesialised induitricd
" departments of tho Gosplen prepare msterial balances for
the cm::ally anmatad products en the basis of thede
" latest production snd procursment dats, These balances
. wecord the plmeﬂ dm&u :taz ma souress of mpply af
. eaeh of the requisite produets; The dalmess ave then
n:waea u:!.th a mmcnmn‘b adsmtnant of donsnd snd supply

DISS ‘N
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© achioved in all the balances. But befors this adjustnent
3 ’_ dan bﬂ’.maﬁm&, it ia aften necessary %o go fh:wg'h sy
- mere i%erations - on each oeessien the relevant dspartmant
L of Goaym or the Winistxy Deing expested S0 figure put
‘thc input mqnumenh u‘ mbczdinata antupxiial foom
~ the output taxgets in the lstest versien of the Jearly
plan, It is oy ""‘thm:wi this iferxative pmiaum m:
| ;’_*&’i}. 'bnmnoa can be uhisﬁd umtamm:u -The prmsl
02 plan construction, hewsvexr, doew mot end hare. The
_ output targets from the confimed plen sddressed to mini.
 #tries, are mbda.um snd psased down t0 the mﬁexpmen
which now enlonlate their input needs a¥ a vexy Adetatled

come

. level. The detailoed input yequirements/ssmerup the

‘nfnisterisl Merarchiss aud are sent to contrel agencies
mze :ga:n mteﬂnl balances sre drawm My, thia Yine !o:n

. oy mx-u ﬁmudﬁ.ﬂas, whose quantitative dimencions,

" howewer, ave mppqnad to b just disaggregatios _ut the

© dsts in the state plan, Producing-entoxprise to consuming

g tntezpm; tien axve uhbltahed and formsl cnnmtn botwean
':'tham 4Te signed, thus ending the process of ylan aonﬁmeﬁ.an.

' ¥y ds.ats.mts.m of importance 18 betwesn thq mnmm

- and Bouegentrally distributed produets, The Gosplan sad

.;_ﬂﬁum (the sentral orgen for the planning of supply} |

~ propare balances for the eentrally -distyivuted produots,

_ Balances for the decentrally distriduted semmedities which

. cover the detailed Aieaggregated mequizements of the
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.‘mtwpnnn ae prﬁpmé b;r mm: orpnn .mm te -
- GOBBEAB, mumea ctm m ozmunnmu ntmamo m&
the m at pm tcunl:ﬁinu is nhwn !.n thg G&W

.;»(mm ta.sum 3.), -

ERITI natoziai ’balmu Tox a pzodue‘l sesounts 2o m
'the Cmcu and uses 0f 8 pmoduct. It is simply a mxgpl?
: and darand equation for: wach pmam. amhmuumr w.m
omn be mmm as L | ,,

I,' elll j .ijgé #!1 "1n1Mi§4-..
| §mt —— Xa
_wheze xi - mpnt of the 4" predust
“ 23 - autput ut the 3”’ pmam -

»a” » input eoeffisient, shoving s.nput of ;:mm -
R § parﬂnﬂ.tctpmm 3 ‘

11 = amount of the ;*" thut Toquirved :tor
mal denand, '

| ¢ 1 tk: nm is pradwing » pmm:, m 'bhen_
amsutm, a8 defined by us in weotien ene of this
mphr, ma mm.zu that » nnem Qquﬂibﬂm o!.' sl
ths n Mmca& is ehtasnod. This would txmciw Wu
mi:o mﬁmt all the !Mex&npmdmuu bﬂnan them, m«:h
mm mﬁhmﬁum mmng treating then »e -mm of
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! simniwwm equations cnd emeidering the conditiems for

2

the golution of the wholo aystem. Such a w‘mﬁm, however,

o mqums that the following oomditions be satisfied 3

1) That dalances ave preparsd for sll the products,
- - showing &ll the sources and uses »f *hhn produet
, deos 'thﬁ b&l&ﬂﬂﬁﬂ L 11 Miwrﬁn; .

g} Tho balences cover the antive sutput of the gostl
L ‘they ape completoe,
3% , o &1% the balances :tcmi an intamua, mterlwkmg
- uet,
4}  Real productien gmewssm contorm %o the tochtolos

, gﬁ.eal sapunptions mharent in the nuge of fixed
- dnput noyms, the ”’is

) "ma m*&lmﬁ of naterial balaneas aa umed in soeislist
wmom:ies, &oea nai: satisfy eny of thasa four emditions,
| . ond i’&&u to e:.szmz eempamﬁm of sonsistent plans, |
- The mm pouree of 211 gmblama s the voot mass of
| amya‘batim mvo:!:{fing milJma of squetions if helancem
- ave pmym& for. aﬁ.!. the ;maduata covering all the enterprises
producing ox uaﬁ.ng a pariiolsr pmduct.’ It 1a primarily
the ﬁa&esawy o radage the nugbar of equations, sad e
 sumber of w’i:«::priﬁea au. equation covara, which Gixectly
o leude 30 the v:&elam.m of the Ziret thweo mditams. and $8
,'*En sona extent, tsmugn not wholly, responsidle Zox the

"

2¢ Su M, i)chb. : conoai Development 8

- : pp.55T-8, _
' "3s - The shest size of the probles ean be gauged from the
o fagt that cuxreniiy thers awe over 20,000,960 produsts
in the USSR, It hes been osteswved that even if all
the labour forse available in the UBER was Bty de the
ob, 4t would be unable te solve all the squations in
h@ reqﬂiﬁ‘eﬁ tine, _ ,
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_ uo:mm ot tha :mn sm&itﬁm slw. m squations at
 the matertal ‘balance system exe redused in twe ways,
F!.‘:eu’kly, m«: are not preparsd for all the pr&&e‘tt —

" ‘thay sre ﬂuar pmpmﬂ foxr ;smm deened a8 moOXe upnrtmh
L in . gi.m witustion, . Thus msterisl balsnces are compiled fox
t’w :fww #mﬂiﬁiﬂ then sre produced in the aeonw,
-m &a nat mt the vholé of. 3@&1&1 puamttm. |
. BSecondly,the rows are further reduced by aggrese-
' _tmg vBxioun pmm‘m under the huding of one predust
ti‘&l&. leaamg $0 the aﬁulmm ef scnme more prolucts m

;._;ths haﬁ.mea cﬁlmwlwc, rm: exsaple, the balsnce of

¥ wu Wg&tes m the various types of pumps in cne
| balance, the ma!wﬁ :ar miaz vehicle industry qmgwan
o aem, 1m1u* m. tmkm; etm a1l kinds of nm.cla
 together, o
S ﬁha imulﬁ o:t 11 thin iu that the ba:mxua ae not
. fgm s mwm oot ang u the balance systes gots 1m
i -m& um miwmal ths :mmuatenay ot the results yms
N mm m& moz:c mm&. Qhe process of sggragation adds
'--;a furthor Aumsinn to the predlem. The sggregutien of
'__heﬁmm# spads into artificial mmanun goodm can
 lsad to thyes types of exrora'y ‘
{1} The whaln process of aggumtun of :mput require~

-monin a::nmyw requizements for the

w o soed and - then a.tnura -3 the pﬂ&&e‘&i.m'
~ ?oz the sggregats hammnoﬁ‘: iggﬁ 1a%0 plane

A lg-ggman- .m..zz-m..w_. (Canbridge, 1971},



26

taz: the hetorogsneous goeds rxequired, may dutw?;
the m:tmation rogaxding the relative quantities

. in which the geods are rsquied, leading to
:tamn&.atwn of ineconsistent plans,

BEEEA] &tenpﬁsu inptructed to maximise the ymdueﬁm
- . of the aggrogate good may preducs an output mix
which is wide oft the mix desirsd by the consumers,
leading to non~fulfillment of plens ar the consuming
enterprisss and creating maxrketing abiem xor a
geriain range 0f complementaxy inp

{144} The piamexs w canp:.h inemsigtent plans bsgawse

the method of ageregatien used may be inconsistent,
be congistent vhen the use.

ugaﬁm is gaid te b
ormation more detailed ¥han that contained in

s *tha ageregates would make ne difference to the. msults
. of the ealculations,
1f the agmgmaa products in qmsts.m mr slome
gubstitutes then the discrepsncies #ntroduced by sggregation
nay not be as serious as they would be when there are gaps
in tho chain of substitution, Por instaace, in the elostzie

o ei‘!;y auppzy Muatr:y am process of lematim end is-
' oggregation does not cause inconsistent plans, Trie pmbun
'ames in mammen vhere output is ho'bamgemeus, as in fm

teztﬁ.a mm‘m
| Aggxegation amounts te having two 1mnm mm;tmn-‘
4n the plan5 Fivet, the welative outputs of the varions
~ profucis wl:ich neke up tha :l.ndustxy will :main mltm&. |
| _,8§ccmﬁ, a1l the products have the same input. ctmetuzu. -
o " Coneider tho industay making stesl tubes o2 1
varieties (t,, ‘2‘ coesrs ’j Suppose the plarmers plsn an
" immue in the wtput 9&' Bteel tuhu, the inersass :l.:x tko

m._g‘.! ﬁvgga :




‘total output to be accowntsd by enly one particuler type of
--me (nny A\ Row 12 4ho plannere ealculate tha new inpus
'ﬂqn.&mmmtn on the buu of sn input norm which is & weighted
f - amm of the dnput norms of all the n types at tubes
' (weﬁ.gh*tt nan bo the eurvent relative cutput of tba o types
'8 tubes) then the nev caleulstions will lead to mmas,mne
pm $ fr!m gn‘betpﬁn; prcdmm the tmu t, 16.11 hanve
8 mm of mome mpum snd surplus of some others.
With nety new itexration mought to alon the umrj.u

. balmmt, the exrors oaussd by sgeregation might sﬂ

lmiﬁnﬁ t mh itoration might alter the planned output
of au inﬁmm, ~and svery new output may imply new mlatiw
outpute of the compoment commodities, s every tims the
degree of aomnpnndenaa bsiuann the agiregate autpnt m&
 the s.npnt ccefmionta m& #ay desline and lead to wikes
ana widex gup: bewa;n the plans compiled snd = ‘consistent
| _ Amggatim of cummodities inevitadbly upls.u BRETEw
gation of input amtﬂc&entx, which give rise %0 various
j‘mmnltenc.tu. More will be ‘said on this latex,
_ mpmtim nt aalmxvc hnlmua and agETeaation,

: thou@ it MM@S the lia& of the prabla: fxron nilum o

) »bmﬁm o0 thousands of eguations, lesves many products

‘beyand the purview of the pm. thus d.ﬁnc rise to the

| -ymabiltty oL ahoztm of ‘ox the mt- ﬁf an nnpznnnoa

- .,mmm md mam shsﬂagu. When tho balmau are
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Q cl@ﬁd, them na;y ho hiadm shorim or mrpm ot mpzmd
) mmudimn vhi.ch are 1o be ured as mutu 4n the. ;ptadmuan
at the cmmuy piamuﬂ pusducts, dapndms on vhaihar the
© eutput of the fnm m shert of o azcnen the requize~
‘}men'n oi’ mm umnm fo quote the dumtx hesdt of ana

' 0f 4he. depaxtients of Gosplen USSR 1 "ene of tle reasons fox
; LY ﬂ,".‘_.:;utmoies is that matexials whieh axa uaaenuy Tox o
| ‘bhﬂ pmmm of pentxelly plamed pxoducta ore theue:wel '

- not mlat&l,y n\amdﬁﬂ in the list of mﬁz&w planaed

~ preQuots, mnd therefore the balmuoing of producticn end -
 Tequizements in the plamning ezguns is not eompleted,*®
N mv;n;:m; s fuvthex lost, when a1l the scurces
:end szuu of tho pméue’ﬁ are not sscoumted tox, Bm, enlw-

| mtxma axo snpxt.z‘nﬂ in twe ways 1 First, the entere

" prises using s particuler product (which itsel? nay be
- mggrested) are asmamd together wder appropriste

. hanﬁ.nsl! by indultxy, ninistyy eto, - ,
' ﬂanm:&m 40 eourees of error mmgm to +hose
- in amgatm mmaitiu. () The ugmaﬂcn of requive=
. ments Lox moﬁiuea at particular places into mqw.mmmtnv
- for émm!ttiea. m the !ubnequmt dissggregntien of the
 plen fer. mmadiﬁw into supply plsas of cemmodities to
B gm:luu}.ar leOﬂ. may umt in loss of infformation es
- tu mz‘s tha amaa:!.ﬂn are naeM." (1:.) the antezpmes

| 5.} _-'mm k., p.as | .
.7« As the nunber of enlsxprises grows, pmblw gote ine
S oreasin A1ffioult, It is to desl with this Ugrtahlm

that anterprises mure disacouraged in the
‘ ‘praduct:lm is emcentiated in large-scale entsrprimes.

3R snd
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_wthcrtzed ’eo pm}m comodities being wiswars of tlu
":f'pazﬁﬂ.mlem m%wpmﬁ.ma ba mcn the mmmu.uu r&u be
doldversd, may igaore the needs of the consumerw,
(811} Inccasistent plans aay be coapiled because tho mothots
| of sggregating entezprices nay be inccusistent, An essumption
. 'mmﬁ;r iuyls.eit in m sgiregntion in that input stric-
" 'bﬂma oL ‘hhe ente:priaen nrs %hw same and that their Telative
oﬁtpnts i1l :mm :mehmgu&.
| | sa:mna. tb emmtgly planned itm are lieted only
* pooording to the requivements of the main oonsumews, . Ths
otnmumption of emall items is not plamed concretely in the
‘. balanos, n emx‘eum énly globally in an sggregete fom in
& resifual colmm ; ‘othar usos?, 9 Such unde fined, mpm-a
;msﬁ.m oan bs quz‘he 15:33 and thun mtxoanui maonnistea-
. _a&an into the systen, |
| A the faotors daoussed sbove, combined toaethﬁ:e
| "mka a m‘kaml Mama aysten vory natr!.ctod in woope,
and lsad to s mxﬁmt lome of udversality in the system,
‘Om: ceneistomey condition nunbor cne is elearly violsted,
. fhe bnmm syﬁa doces not #stisfy the wecend omai.
' nm a8 the balsneos m m‘t gomplete, "Fer msny kinds ef
ym&wﬁa matorisl balavces emdraes 1ittle more than 60 per
vent of 'Bim pmdm%m; When mwuy A 18 produced ns &

B, Ellmen, fid, pp.99=100,
. 8 . Beo Kornmas, N1, pp.7=9.
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T mbawm gmm ot mmmo x b.mg.ng to anduntry
"B, thenX's output of A may not be known to the amm.
,:-,fplmm nw %0 ﬁ!xa naa‘hm& p.umm mtpmni'blg !a:c thb
A znanmy o : L
 Bven uﬁez m. m mmm; ua- in tm mmbw of
tquatima aud the varfables therein, the smount of aonpuim-s

- tionsl work ‘ka be ém is :!.mmae.' It is lupowsidle for &

S smgh cantxe as Gosplon to prepave sil the equations, whose

.__Q_{mmhar 15 8$411 foruidable, To simplify matters ithe

o jpwmtim of the balances of pmwn 1s split up mmong
© various armeatiuns. Nore than 20,000 utaznl ba:taamt
_Z'ara pmpmd in & complex mluma aysten, mfomﬁm |
is mewleta. but the wazall pleture apptm ta ’bo u

’,v"_;:_'tamﬁ.ng + Gosplan proparcs 1,200 0r moXe m.tum balmuen :
B < kcx pmmtn in aha pmun of pmmtim ot these

_ mlmnt, :lnpnt muimenizs af tea- tlmumdt ot pzaauc’ta

| ava eonsidered. An additiomal 18,000-20,000 materiel

'baxma« ave p:!upmd by the council ef the Hatienal Beonomy
.02 the USSR, the xam mmmmmmg ot mt.mpubl.’«,e

: 'fiel#.varim sml mahna aﬂﬂnﬂ.ﬂtmtimu a.ttwbcﬂ tn thg

| vﬁnsma'b. | S

R m Vzth d12¢erent oxmiut.imu baleneing diffemt

| _umcd‘itﬁm each muterial balence 1s prinaxily eoncernsd

with Manms the output mid requirements for & amgle »

"nmaﬁs.‘by. The ba!m:zaa u‘& uz!emt lmls are no*!z |
Yo Ima., proTTE |

11, Mguoes from V.0, mm;, "Iaput=Sutpns muyua md
e lanning Bardt (t‘k(u (o4 theuat
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cmlatciy wnated, and tngcthon they do not tom :n
w%mm aysten, In other wm bslmna are not am;pue&
a# a0 inforloeking set, As Ellman has 11lustrsted disgrs~
.ma.timw the emn;m #2 material bulm@ex are dm |
eulmla‘bim ::t ths tmm | o |

‘ 'rather ﬁmz m&nlaﬂnnn c:t tht m.
1 Bm

ﬁu Btmatun of .mtwaapsnﬁmu in an aamcud
smm 'Byp: wmmr u mh that ne single halmw tqmﬁ.&t
,'sam be msmﬂ& withnut having npcmuonn o a mla
'aaﬁm of b’bher ba&.mee cquaﬁmn, ) mtput of ma balsnes
athaum mteu a8 an anut in mathw eqmtim, mu am-
pud w m again sntexrs some other equation stc. eto.
Consider o @ﬁmo&iﬁy A 1n the preductien of which commotie
ts,u a"tg esee BB nn e being used ss inputs, dimﬂzy
s}r--: 1,13 ‘*’:m.y, Then & change in output o:t m@dﬁy A w1l
-ontall o ehmse an mﬁynu of all the macu:lu "‘t"a""
‘n‘ R anﬁng tha process of balanes aslenlstions autput |
ct‘ & u nlﬁaxea then ms.stenay requires What .umm.g
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) mzmzm ‘hn m&u .m baund- ‘equatims of tmnutm
R (8gsssee Bb &84 30 tum in a1l equstions affected 7 ehmaan
. 4n outputs of 49 By aens %g | S
o ~ The ealeulstion ot these changes 18 & mk amm
o m hm and the planners time table allows i

| mmlculatm m:y ct ‘the soeoalled 'f&mt mw m& o

- pv:nny st mount 'sem ovdex Linkages' or ;ttnﬁa
a3 ini%4s) change, but no mere than this, In other words
nher-w am:imncy mqumﬁ ﬂx‘ svaluation of the osnvergent
“ aamn i

L zuitil-«b&z%#} ¥AY Y

 whets X « gross cutput vector

1w famtity metrix |
 Am Ham oi as.met &nput cu!ﬂnzmu :

T w £inal domand veotor

M aﬂm happuna that X 19 approximated by cannmam ’ehﬁ \
st two terns omigtd |
| mm meﬁtably leads to an incomsistent plun.. m
d@ma of inconsistency, however, will depend on the ratio
'_ of me‘& '@pﬂﬁ to fald inputs -af’nd' the nunbex of iterations
Twqudred for pongistency, On the basis of the 1959 inpute
 output table for the USSR in value texms, Te3U hes caloulatod
that the m‘tm bainm direet and full inputs usually wanges
botwean 1 and 2, but that mich larger valuss renging upw

13 zm. -;p.?:-. |
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54,7 ocourred quite freguently., Levine has estimated
v that mher of ﬁemﬁsmt required for the estimated
mlwaf x toaﬂmtmmmuoot X range
petyeen 6 sna 135,14 '
© An against 4his two acuw sconond ste mmg
' mmtdatahaw ammtinwmninmm&-af |
- 4%oration were enough 6 bring direct input coefficients.
' quite alose to mz input cmtﬂ.ﬂmﬁn.u ﬂmnuly |
ﬂon‘bim has 'hm that s.n BRSO of an existence of mmﬂy
ottlencoks the numbex of Aberation can de xeduced,
* 4 the réutputn in the ucfeili oapacity seetors are adapted
40 the potentials of the bottlencek sectors, ths plamers
. oan ms-m st s oonsistent plan without metwlx !.nvmum.w
| Dowbt7 . mas argusd that the mumber of iterations
. mquma for eosistancy omn be yeduced 1f the coefficlent
’ mtm aan ho mma 1:3 & gquasi~-txisngular form, This
izplies an a’b&ence of complicated Leedeback welationships
 op what is ml:.ed togfooular relations?, A signifieant
| wewult which mma ffom the 1959 inputecutput ¥able
Mm m 86713‘3 Hns.ozz wan that & mmunxy amall geoup af
pnm;m 1inks hmm dsctsive {mportance in the system of

4. .AS“ m_., y.’ﬁ, (ﬂ.an ua L.Ya Bazri(ed),

15, Ses Idid., p.74. B:30imjat Recesmy, Vol.t,

16,  J.M. Montias, "On m cm-zazmoy ma utﬁaicncy of
. eenizal plans®, v of £ Oct, 1962,

" 47, Debd, n.2, p.%59.
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" dutex-branch linke, Of the woa tnter-industzy linkeges
":_ ,exhibim in the tablz, tmt %00 only sccounted for more
_tm 95 pex cent, of a1l mterisl expmdttumes.’®
© 0 AL theme axgmw nn'kwnhnmdd:n‘, the mi mm:u
'—«;iwa when piwntwg&tu ave sdfusted upwvards, theve 16 0o
gwmtee that availame supplies of sasential inputs on
“whi.eh tho mhawmm of $he torgets depends, will .my-
L be aaamaa, or csn i the oixcunstances e asuma to
“‘mefol; “In the &timate anelywis the caloulsted intep-rels-
' $ionohipe an vatch the final et M plm-‘twgﬂm 1 dased
| onni be no mra tm - appm&uﬁﬁ. !hs.l :pprmim in
_tam ot omaiatmcy nuﬁ Bo% lua t0 large a-mﬁm st
the global z.ewz, bwc at ishs level of ymuulw onhrpm“.
am! in the cams of pa::titw gmduata, they could be
amsmembla - zm'ga W on scgasiens to be the causy
of dinlocam.m m& uriaui batﬂmeﬂ. ' The majox smg
u:! tho problem; as yeime& out aar.uu: 1ies in the azviaim
. af raspensibilities. m(_mriaas contres, Thus evexy "
: " brmiamim ox POTEON, Gmlan mmda;‘ which takes pm
Cin m prepmtim of the bslances in- directly xespensible
.ﬁcm sartain spws,ﬁ,ed var:.ablas and cartain spesified
"‘blmca equations, m of theu msaim:hmt his ewn
Ligures, and dma aa .tn mcm a way es to securs ihe Dalsnce
: _Q:t Ml om _aqmtim; : “Rebw, not one pmx.eipm‘t of the

Ry
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‘pian poordinstion cmm;r the whole plan equatien systexm,

- Hot even those who oecupy pesk positions in plmn:ng esn
' survey the whole equatidh aysten; even they desl suly with

. aextam ?arxablea and aezta&n squations, Usually with the
" “wariables and cextoin squations vhien my constder tho
*’g-,mast important, e o
o " 1n the absonee ef a sy-tu n:r interloeking balences
' ", ‘(ualuts.m ot cmum nua'fmr 3) a simultanecus elosing
0w of a1} the dalanges can be compared to an attemp$ to
,’ﬁoz.w 23 ‘mtm-m' equaﬂm systen of gigsntio propexticns

. with tha mthod of 'trial and error', & method of resoneilin.

}'ﬂm b:f m&m appmﬁmtm. In Kornat's mdi s "hen

the ;tm eramatm hegiml, in !ae'b one cannd¥ mow fa:f:
‘csrtamty Fts ahsm iw & solution to this gigantis system

> mﬁ; uhethez it hos s single solution or uﬂnﬁi‘ and

. of amme ﬁ 10 mt proved whether this pregess of
resoncilfation converges toward some solution,® snd fumther

_ *; r&aﬁaﬁ hﬁim'mmg the plan equations has developed,
A gertain @mpmnmma. undeolared but tasitly still

' recognized priority orfier hap developed smeng the practical
plamers & in vhay intsr connactions sn sbsolute squilibeius

. pust bq mwhad and in whot aantazl a8 potantial Muquiummn

oan he at Imt -Yacitly. tolexated; what 91&5 ﬂ.gmu must be

. ‘__plmaa with great pzetmgn and in which cases s higher

: m nema ot mwcmy ¢an be cmwei. w20

Jn‘xf‘:m

i o ist _ mu; go'y PP 18=149,
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' “ N ﬁha me*ihaﬂ at utam umau sssunes that the procsu |
- {prodix txm gan bo re;mnﬁanm b s matrix ot tixe& gac!ﬁcw
B S.gntn {-ena norae a“'n). Teehnieal ncm, in goneral, sre
| ’"\mmmmm to start ﬂ.ﬁx, sings they mnly ASPUNe &

| quality of material daputs and conditiens ef vepaiz and
mamﬁ;enm& o aqnipnm’c whish are ne$ nomm met in
,pm gm emym uix of sa industey 1s frequently so
nwplex that materim meaa can only be gauged in PLOPODee
tion to tka m &ross value of output of %he induetyy or of
a zroup o pmdmta rather thm Zor emgh of the nmdugu
 mopaiately, 2t This 4n turn leads to Our familfar problenm
- et Rgmgam $ho noME —= vhich in practice is extromely
di.fﬁ.mn‘h, aa am fxt the 1m1 of =n mterpm 41fferent plants
or ahnpa nay h&v_e_ differont norms, JYor ,&nntmee, there ave |
' 8a many norms of coal utdlization ms thero ere furnaces and
be&lmin a plant. The magnitude ef inasuracics, congeque
. unﬂ,y; profuced whon aggregaticn is dane at the level of an -
'; V:mﬁuat:y can be quta Gﬂbﬁtm@h.b@ md their overall effect

| Lox a mae aysten e: baz_mwe will be even mat-:. The
'nm ma an cawuiaﬂm are generally avernges uigﬂ:ad

in !am of tho mews efficient producers. As & remilt, for
eﬂic&m‘b pmdncem the noxms may be $o0 soft and provide no
_ mcentzm ‘tc? &t:&oﬂ.ancy and omversely, for inefficient

_ pmaugeré- they nayrba"mssihle-

- | ﬁ, Hontisg, 'Plannin w.th Metorial Bnltncsl in
o 85*7&% type %cmonic M in A, Nove & D.N, Kut:. (ed)

- Boptaliet Bemam;cs, suguin’ 1972).




‘k.f-masair’ provles with norme Mi?&w in kesping them
‘sbreast with mupid fecimicsl changes, Even if teshnieal .
iqﬁm ie abaent, ;&npmt m@m hem to be updatod with
ah&zgsa Ln sutput pattemag m & mpmly changing uﬁvmasﬂ
m&zﬁ.&iﬁ @avnw Jike fovied ?Jniim‘u, ¢hangos in praﬂuet
m ax?s maz&ficanb amu@ %0 mm norns absolets ﬁry
i‘a.;ﬁ Eme}m coused by mgm aﬁ.ﬂ’&ant sggrogation m:. bs |

larger, ﬁ'm Lagtex the vhanges In productendx in the tm: B
nf nydating of the amn a4 the Imtter ehanges, |

»  The asmtw: 2 fixed OG89 & vexy rtmng ong
BE At i:m}.ea oud. mwmuﬁﬁbﬁ._ty, nma-pmyew%i.mz inputs, |
:lammg by doing sad mmmwﬁmﬁ m*kumm to manle?, 2‘? and
hene. of these ob ua.ﬁ.n, in genewal, in the process nt y:mdaam
tion, C’mmq&mﬂy; ma‘tsmiﬁ&. ialm; coloulatimme taunod hs;
expected to yield eonsistent resulte,

IV.4  As alresly menbioned An the intwoduchion, She ides
| of @ faputeoutput balmoe ves expliolt in the 192524
 Balence-Sheet of the econouy preparod by 288U, With
Bm@a:vta pioneexing woxk m tochrical ¢eefficients, the _,
 background m been pwgﬁm& for Laontief, Temntief's con~
tribution wes three201d®” 5 5

{1} . Ho wem the Tivad %a sonbine the Swo 'hbhn. one

. ahma the bazazme of production and the ether

,32.! ‘ m, 2304;: §67‘t .

238, chhinw' in Alec Nove (ﬁ}
' . ; : {Mﬂm, 1964
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" showing how the wecisl pmnm ana natiml inecse
. waa dstributed, |
(2} .- He increased the mumber 6f branches in the sooisl
: -f_ &on:my% atxm in the 'chnt boud' tadle o! *oh;eaﬁu |
:: '(3-}"‘ ~ He @avs mthenatical #te:pmuﬁon of the balence L
~  shoet by donstructin ustions relating input and
autput, as m:uma B itriev had dane soTliex.
. = ?Iho tablaa ne deml.apaﬁ by Lemtief was dinﬂa& ‘inte
»' zm gsm:s vith the focus on the top left part showing a
L ohoss ‘bmm& tna mmgmnt of intep-industyy tmacﬁiom. -
Actuﬂ. atﬁdiec of wpuMutpu’e techniquss in the
: zzssn ‘begen in the mid 1950's. In 1959 the goverument gave
am.um &mmcﬁm to rmn snd Oesplan to eompils inpote
ﬁn‘bpﬂt 'm:lu. ﬁixma thm, w impressive ssowmt of ka
"~ hAs besn ﬁm in the USSR ou the compilation of inpute.
" outpud tables, TedU hos compiled ex-post, ascounting flow
 inputeoutput tables 2e% the USSR in valus, physiosl and
‘uimr terns fox s959. 4966 wd 1972, 4 cepitalestosk matrix
' vtbn 1966 wad m& canpnea, £1amms ﬂ.npn‘b-output tablu
4n value tems for 1962, 1970 and 1975 have been compilod
By the Geopala'e Rescarch ingtitute, Work on s planning
talle for 1980 1s on, Research orgnisations have comphied
& large numbex of rogionsl imputeoutput tables, a 21014 in
 which the Centzal Bocnomio-Nathemstical Institute gum}
:__tmr bean active,
' the Soviets now regard the input-output; table as
g 3 mm tacl of molving tzhy m&-tcnuy problem, ox :.n thely
. ﬁnmimhw - mh&sm tba ba.unca o2 the m’aimi anonom‘
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They ese 1t a8 *the mest methofologically sdvanced and

N etparinmtuly tonted model used in the pmﬁ.uz work of mld.ng
. plemning emloulations,*t - | |
<. ' Soviet planners have repsatedly stressed in the

| '['pm that input-output mthods spe not %o mplaca the trsdi-

' t:.wal balmca mtlwd. but o de mmu mt:o&um& !.nto
ke ;mms mm. Tn 1962 Ridddman wrote 1 "It would

" be 'ﬂ‘mg to think that the intexbdwsnch balanoe uuam Mxy

.‘hke the plave of 'zhe balance nethods applied today 4in

- 'Snﬁat statintice and plannang for the etudy and pumzmg

ot s.memlutimuh&pt snd :enowa. "z’ ns po.pw wz:itten
*‘aa iste a8 1978 Yetinw has mn m&n m.uoﬂ that *the

o a.nﬁerhmh ba:unu aou nat mplmn the traditional bﬁma |

| _cﬂmlattm ﬂethm » v‘“ diunlapu thu. m&ns tegcthw -

| gonexsl, mmcmanc indteators vith more detsdled profuce
,tiw ones, pmuululy with the vozma ot p:oductm by

gy u&mﬁm industrien, "6

o | e expost :.ntoxbmch mﬂt pmpmd »y thn
«iamm ‘oan he Aenoribed as mmwal Lecntie? typer

o .staﬁ.ag opan :.npnt output tab}.u. A difference between the

Bﬁﬂ&t 'h.blu and their wuﬁom amtupm nu a.n the

RS Berri, n.i4, T | -
. 25, A ﬁﬂel'un.;!‘ha ‘mtm-‘hmndx 'hhn« of- tha Euﬁmnul

soonony “August $962, %1.‘,
ST ‘8504; Pai o 4
26, A. x»m 'm%a:bmw mm. and mtimal eoono-
£, mie peop z.-i:.m" Esonomyoc. a; an

mmna ’ p.az
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 olsgsifiestion of services. Applying the Marxiet defini-
" tton of national iﬁcmﬁ, 81l services (with the execcption
o2 freight, trangportation, communications serving produc-
~ tion, and various trode and distribution metivities) ave
shown under final demand, A minor differsnce obtaing in
~the ﬁnmbaz:.{ﬁg ot the fowr guadrants of the 'ka.blé; Doviets
» ha.w roversed the numbering of the fizet and second .
quaizEnts ae appliad in tha mu‘%em tablas - thun ﬂ.zml
~ dommnd i3 quadranty II. '
™ terms of thcir enmmio sontent, eash of tho
. ;tour quadrants of the empact table in value terns
shaxestoxise ‘individual npceta of the zopuduetian
- process, 27 @he first quadrant xefleots the production
mla,t;m apong branches, The data of this qmﬁrnnt axe
" the basis for calculating ecefficlents of direct and
total sxpenditures, In Marxian Yexminology, quadrant I reflects
tﬁe process of the simple reproduction of the means of
profuction i,e. 4t shows what part of the soeial pzfoduct
38 umed to make up for the means of predueﬁon gonsuxed in
tha process of production, ‘
Quadrant IX shows the utilisation of final d emmnd
for noneproductive consumption, accwmilation and exparts.
Consumption 18 divided into personsl wad sociel, Acowmulse
- tion 4s l’lhmm in two columm '(u) the increase in fLixed

_*

27 ndel'mn. "The Eev Export Intexbranch dalance of
- Profuction end distribution of cutpwut in Eational
Economy of the UJIR*®, wﬁs&;& May 1973,
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productive and monwprodugtive capital and (b) the'incraﬁae
in eirculating capital, stocks and ressxves, | Quadrant II
dopliete 'etpmded renroduction' and the process of none
rroductive 6zmuumptim.

. Quadrant IIT shows the composition of the nationsl
mam in volua terme, The dreakdown of net autput fox
aach seetor is shown in t‘ema of wages, protita etc, There

' m gxaviaion for amortisction of fixed produsiion asscts,

| Wuadrent IV prements cortain elements ef redistwibution of
" the nationml income : weged Of people working in the nove

‘productive bronches, incomes of nomeproductive enterprises .

’ a.nd orgonisetions, ete, |

The firat expoet taobls was prepawsd by 1‘&6 for 1959,
fhe table in value torms coversd 83 eectors of ‘material
_ﬁm&uction*. A gimilsy inpub-~output table for the same
yéar was complled in physiocsl temus covering 157 producte,
- Tho tabla lends iteelf to tmditional I«eontio!:—typt
ma‘thamatical treutmant
- 1% ig eseumed thai coetficients of preduction are
ifix,éc'i. Thus Xyg Ry !3
- w&}em Xg4 = 8nle .a:r soctor 1 te sector 3
' Iy = Output of megtor J.
; My = SBale of mector 1. per unit output of mectox J.
Yor evoxy sectexr 4, 14t oan de written in a linear
ftem: - @ | |
" x, - Z_ 0uE ¢ ¥ (L, S .......«5:;‘-)
3=t ‘

where Xi - Output of ssetor



o a:(m.)x.. _! 3
e xn(:»w"‘f |

3 - mtput o2 leetcm $
- Yy = final demand for sector 'y
L a“ - mput ecefticient,

| ,l‘n mt:zix tem!nolcy. ths vhoh mten at nnsu
" aqu&ﬁm ra:: t!u a nctoﬂ can s mtten as 3.

X - ﬂﬁ»! - vhem x-wwnznf.mu cmtputs

mx——u. t o A = matelx of eoeffisiants
- . of direct mpu‘&l f

Y » veatoxr of £ina) denand
I - identity ;mm |
| | ;?zsv&onﬂy ve had maxuamﬁ that ensistency n—

h qui:cu tne emuatun of the eanvergent sexies )

x ﬁ (I#ﬁ*‘z*l .n"&A’Y
 The mpuwntxmt shtisfien this mquzmmt u tha
'invemm of the mam: {Tewd). gives us the walus of the

: -;@envwgent ner:.ea, aathmnti«m 1% ean be showni that 1

B Y Ry PP |

|  In somonte terns, the inverston of (1=4) givos ua

the mmcientl at m materisl inputs cousumed in the |
process of productioa, Shs total of direct and indirect

' Anputs, This mesus that the full effect of a shangs in

"‘éuﬁpﬁ‘ﬁ of one or mu nmoﬂt&et em bé worked out
| stredght from X m {I%}““‘Y. ‘There is ne need to go .
| th.:mgn ths ime ammaina progess of iteration,
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| Thus, msthemsticslly spesking, sn input-output
table gives ush veotor of gress outputs 'consistent’
~with a given weetor of final demand o vice~vexsa, In
‘other words, mathematically, the input-putput effexs &
consigtent solution, Unlike the system of materiel balsne
_lm‘:{a, the"idpuwntpuf forms sn interlocking ummtoa
 aystem. The inpuseoutput satisfies another of our
_conditions (see mectkm III ef this chaptex) for conmis-
: teney, The input«-output tablcs are cemplete, ¥hat i
‘ they do incluﬂa a.u the ocutputs of particular industrige,
_ But the other two cenditiona regarding teehnological
sssumptions snd univeraiity are net met by the inpute

. output tecimique and it fails to offer s solution to the

oonsistency pxoblem, Soms of the major problens srising

in the use of input-output tables in Boviet plmmming srs

. discuased dslov, :

.2

LIMITATIONS

TWo wets of 1iritations can be identified in the

W{_ggafiput-output as & tool of Sconsisteney!

planning, The firat kind of problems axs inherent in
_the concept of inputeoutput arising from the sasumpiions

| -made 40 the a.ﬁa;yaim These linitatiens avre universal,

o in that they would epply o all situstions whers inpute

output ims deing applied., The sgoond sst of 1imitations
Are mMore specific snd contextual and axe related to the



B

 nature of the eootiony in which the technique is being used,

o m tm*b mt of limitations are introduced by the

- bam sgumption of the input-output method ¥hat technologioal
zelstions n production can ds Tepresented by fixzed oeeffie-

“m,‘ In thig dase the assumption is much more rigid than

's.n the mn oL mﬁexinl Maml. where thm: is scepe for

| nmmmv. ‘The implications of this assumption have been

‘ well diwoussed in literature, ond we need no% g0 into them,

“We huve alteady sttespted s Urief disoussion on the subjeot
N }.n the section o matartal balanees, All that need be said
_ Bewe filiat 21308 cooffictents saply an absence of nltemnstive

' Yeéhniques of producticn xuling out substitutiun of inputs,
- mmumg or decEoesing yetwms to scale and nonelinear
- relations betvsen outputs and irputs, None of theme ebtain
4o ma.i eémma lite, mﬁ wu inconsistences sun mnun
- fpom ‘thau #implifieations, |
- fhe second st of problems sre in most s.nutms
nnxqmls Boviet; in thot they are s product of the cumn‘k
- Anstitutiooal setting ond the level #f developmant of the

o amm etcnomic systen, The most Q1ffieult part ef cmuing

" an inputegutput tadble 1s tiw eollestiemn md prossssing ef the
. dequisite _ﬁgti.tb@c;; data, Consisteney, ss dufined »emm.
. Toguives that data ehould be collested from all the Kix
- profiuction wnite and ahould ¥epart the ccmnomie mmma
| nt the entarpriaea socurmtolys |
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. In thie sphere, hovever, there 1s much %0 e desized
,&nd thc ’ex&stm a‘batintm:. secomting does not make
; &‘t pouiblt to m.mt a1l m mzmtm that is m&imd z
~ for ths oohstrustion of the expost intesbraneh balance, 8
I 1959 ead 1966 this shorteeming van scught t0 bs oversons
by Qixmm.ng aata m expmiim' - pmduet!lon in inﬁu'b:y
snd construstion fron sample surveys, he 1972 table wa )
an mzmnnt o $he 1959 table and was based o e wider m'
»#awm ﬁth 'an W-thubuﬂ BUEYEY af the groater
'pm of a1l manmm enterprius snd conatructien entcx- .
prisestZ)  Rast of the entexprises wers aovered by A samplo
;numx. Bmve:. the data u atill nbaui 40 & lot of
'xnnctapmi.u and W@iﬂ. Moresvex, ‘the existing dats
g m ymﬂunﬁm and aannmpmm o2 agriowlturs) products
pnﬁM on tham prs.w:tq pxatu by dollentive tamem sad
_athnxl ars not ?a::y reliable,

Qha %cahnoxasieal mlmpti.on: ubadie& in :mpwﬁ-

:sm;;m mnlym mqmze alunﬂuﬁm of semcmic wtivs.%y
Vmoxdmg t@ *gm mtam* is».w. sectors produding homogoneous
'»gmma. Buch & em,ns.zmnm lends to three kinde of
problems, |
l‘i::nt, p:cablm or mmemaiel and mlts‘biuw |
sxies as tim amsuimﬁm mqutmn a w; of deta mwﬁm

‘aa.‘ fnm:%-m i “ﬁ{e nev exp °§“tﬁ*‘§§§§‘“"h b;imm wos
o e nationsl esonemy O Problems of
- Eognomies, {May 1973}, p«22,

29.  1bid., D7
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_ »«'ma smaﬁagezng. The m‘kexpx'uu uwamd bx & sample aw,
m asks@ to give aata regarding. stmtum of putlays f;m |
‘producing goods typlesl of the sectow and for subsiaisry prom
. dugts, On the beais of Ahe wurvey reperts subsidisry
_ produstion is deducted from the output of esch sector md
added to the production of the cm.npmas.ng seetors, Such
sbsidsazy produstion in the Soviet Union is quite mubstantiel
in nany cases, (See !&%Iq Ij, a8 $he Soviet enterprises
_ ave not 80 specialised and have s 1% of intra-entoxprise
dependence, The vast mass of caleulsticns snd the flow end
‘ caﬁaﬁeﬁdlﬁy af dats may lesd to inconsietencies in the finel
versien of the plan, -

| asm&, aince cmpataﬁm problems do not wm.t
A npmata braneh for each product, & ‘pure brench is in
faeh an aggz-a@ta of a type of antpnt. This necessarily. ‘
| '_ven‘kaiza ag@egaﬁm sx:rm analogous $o those pointod out B
in the disoussion on material balaness, Apart fyom these,
| amgats.an may fegult in sn insuffieient dufemnaﬁm o2
the branches, = Pox thce, 4n the 1959 balances,
".pmmeﬁan of 81l ‘hypu of bullding materiels was amgiﬂad
: mdnr oms m&, ‘lhilé a great nunber of diffevent iype
bmahec wem canmte& in a group ontzﬂea *other. lmmehu
of £004 industzy®,>" The probles has not been selved, ss
yot. o 1972 mm sutfors from similax defests ans the

Tze;f f % Berri, ¥. Miotavog, 5§ Shatalin, "The Intex-branen
- Balange end Its use in PL :m;" JPEablg ‘ NeWigs;
‘W* 1972, p;i’b
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ssatoral émerenﬁia‘bim in i‘k 18 anl;v -n@mr more
. admm thin M wn :’ax ‘kht ‘959 table, The nuzmber of
fsaatm 1n 1972 hus besn increased to 116 am agatnet 83
| _' *2959. | Snand 3he ‘problem will exist w0 long as an s.npu‘b-
3 outpmz ta*m 18 0t miveraal a..'. eovers 411 the prosucts, 3

: 'S!"..: s -m mcu» af sggregation will yield utimctm
m:g s only whnn“ﬁechm@ thzi production pattern
within the consolidated group of seotors dees not
infivence the sggregaied ecel. 1oi.mta. ~In practice
j_ﬂmm asn only be an approximative solution %o the
' gam problem, An upﬁnm. solution is that
ammx g::shne mgn. :euc:t AUEPINLE &
o tcgo 8% sedtore fwtiee
~ u.us °P 4 4f thers 'wl '1@1’ on) %
mlatim betmen them refleoted in ocorrslation
~evefficientn rolat! all the 4 sectors to ens
‘another, The pondition to b« satisfied using ooxrre=
lation coefficicents san be worked out uthmta.oany.
Within the bounds of this sondition, that schems of
- aggregating Andustries whieh zesultein a & ' ’
- increase in the determinant of tlie nm‘x of tmela‘kian
sopfficients of the meotors acnecmod. w be ealled
optimal, Ses V, Kossev, "Ths theory of tgfmn’ﬂm an
‘wput-ontpw! modeln”; :.u cm”! md
Eributions %o inputecutput_ ‘ ig%j

.. -According %0 !m!ﬁnov 'thw fonows.n m Prife
c oles of aggresation lhmlld %o adhered tu simulitaneously
. elassification rathexr than eomdination should be.
. ,aud {h the Bain dsoisive mass of output, nmhmabing
720 80% of the total produstion of the given type
- should be singled out, 4he rsmainder being uma&tc&
in & less hmamus unit, PFer example, open pit
’ _and nined dsposils sy be designated for powesyy
“#ing ooal, 1# this designation is not expefhont
_ !ot coking coal innsmuch as epen pit exeavation of
goking aosl is net widespresd to m{1 ortant extant. ‘
Wheat wnd xys sheuld be ingluded vely in the _
pmdnetian of fook uzn}.-j although in the celumns
of the dalance tabls & p Of this grain will be '
ghown es used for seed and feed, Ses Nemehinov, TBome
- Theoreticnl Questions of Interbranch and Inttm msu.
y M&\gﬁeﬂ ax ymmxm m Dz;tgnnt%:n of antpn
; . # Pl h
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h »(mrm, the indi.cea of an mut-outpnt table which :!s:te:r to
_ the ou'hpu:ca of 'pure‘ sectora ﬂ.olute the mport‘ant plen

. -‘pmmzp:m oL, mgmw; which sesne that there should ds no
o gm tametz ﬁhieh e mzpmumuty of nowene in particular.
:}'!a ssch pian targe% *L'heta -hauld gorrespond sn argmiaats.m
)(aﬁdmm) raswnsi‘bla for implementing u. Cmteqmtw, the

| Andlces *haw %0 be mgaleuu,aud to fit the pm indugtries
':-"wMeh in’ nc‘b ﬁﬂimwk m which does not enhancs the
Tolisbllity, of the results!.”” Incomsistencies can bs
meaﬁeﬁ o all the three cownts,

A zelated problem is whether intra-plant 'bummr

-shma be ﬂwludsd oz axeludod from the pm&mﬁm outlays

- fov m&srpriaeu The former is knewn as the gross twnover
mothod, wad the latter os gross eutput method, The practice
az acammung mﬁ plmﬂng uqum- that mwMutput tavlen

" bg prepared in gross output indices i.e. they uhoum nflaat
only the cmaﬁty mlat&mp: between enterprises,
, Hmver, ;l‘.ma the plooning pa:.nt of view, both nomdﬁ.ty
and: ‘technologies) velationships noed to be shown, Yoz s

- ocomplete 'ﬁ.eir ot the :uttex, all the entorpmgn uhaum

 Foport. their subssdtexy activities precisely, md gxoss.
. _vtm&wa mthna. should be md, eupeeu\n; in the case a!.'
‘Bhe Sovist !m.m o tha Soviet snterprises are lna specislised,
Bnth tha nethaﬁl hms 'bem md in the ws.w vnion. Te30




"

i!avm the uiss o ths’ gzun autput mﬂm& and mm 'I:ha

>_  of %ha mu tumovw ‘method, In the Soviet naaa. nee

l’_gx the gross output method tmplies 16we of imowledge of s

) mmmm portim a:t pxaﬂuata.m md mmolagiul mhtion»

sm.pa. I‘ha ms of the mn turnover nethod, on ¢he othexy
haid, . i1l m the bamn table nmmmbla wth the
axisﬁing ant:omt:!.ng and ylmning date, Remw 'm%h ﬁm

| me‘bhaﬁa will hm to Lnemﬂxstenciw, mch. hmrevex. ﬂd,ll

be loms pmounnaa m tha cese of the groms tumnover mabm&.

o aue of the ma‘b mn;;m mthoaelnaim probien

amsooiated with.the wso of inputeoutput in plaming etems

: i‘z‘:m ths mr;m 'mristy oL tha ilmvn‘& price uehln&m Ml

_“ha; hean an mf:ea af intense controversy. m aav&at -
'Veammam nmatﬂm the chiofce Of consumer ovex producer yzieeu
o8 &mﬁima.l. ?he use of eomsumer pxices lesds e dcudble

t:amm of trade and tzmapoﬂatmn comte and this exagcerates
the volure of production s.n #ome branehos and the sgxvegnte

'aacial p::odwb, M :‘zn *Bm 1eads to some &istortion of

the bmnch a‘km'ieﬁum at the agmgata gocial prodiet, utiliped
'mt:.m:!_ incone, *Bhe mymewent, sccumanlstion end ﬁmmtion
Zunds end also the amctura > & m&nﬂﬂm fox output by

. the ;:r:.ncipaa. olements and nakaa 1t tmpossidle o aomyaRe
-thew indzaen vith piamﬁng mﬁ final Matmmt iiguma‘* 33 |

3m, Bam, mtma. Sistaln, 1,28, v-22~ SR
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| Azxmﬁm to Eiﬁal*m ourrent prices &mt mnm
ﬁha *aoamw nemany expenditure of xa‘bmz' and deviate
- fyom the latter in one or the ether aireotion md accordingly
. 4nflate or. aen.at. ﬂm relﬂms nwo cf & hmch An px.'bpm-»
%&m to the gap betwoen ammt px'iaen mnd aoomlw mmnw f
g -‘-hbaw e:pmaum.% These doviations are partly the result
.~ of the twmover tax which iw highly a1ferentieted for amtarem“
"gxmm of consumers in the USSR, An ides oan be hod from the
g tal..wmg examp'ia z _ Swie"a usa:icuﬁzm uployw -ergund 465 ot
" the labor rom, mz :m share in the gross mpm is aoly

. *6*1’?%. end 1ts net autym; mw 20w22% of the amﬁzy'a national
'<'_mm. whsn mmt ;pz:iau ave used for avaluatim. About

~ three ratmths of ézm ‘twmover tax is from products produced

" from agmnxautmz xoy moteriale and one~fourth froe products,
namg rew materials, If the tumovexr tax on
-":.n&nmml entput 1! d:.nmmtaﬁ in preportion to lebour autlny;
. nmmg all. the bmchea paxpticipating 1n produstion and 4ie~

o i:::im'&im cst tﬁnaa produsts. (agx‘tcnnm, light mnd xeaaatntﬁ
_‘m&uﬂmwg mspm. mﬂ thu tlm& will inoreass. the
8heTe of agricliture in natiensl tnooms by 8%
R T pmpmenta of the use of Gensumer prices retort by
' potnting out the almoat insurmountable 41fficulttes of
‘ﬁ'icbtninins thc flow data 4n yﬂﬂmw's arimt.. 2450 m;*sfeﬂ .

o R : vy ¢
-8 R LA i b,
. L "
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ammur pricen, while '&Bm vwguai !a:é producer prigas, 36
‘- Gnlmt the prioing mm is conclusively resolved in the
g ussn, maomiﬁanczeu S.n plmning ars to da axmtad on this
munt. _
Auethat mm cf dirﬂ.mlty 1des in tha NONeCOrTes~
| mingg and demuimﬁ discrepsncies botwsen inpm»mtput'
_ Yadbe in walus torms md those in phyusml mu. The two
| ,@yyea» of .tahz,gg_ differ in their definitions of mmmom :
 fumover and 1n their catogories of final demand, The
amm*cy cwazaga and emuftaaﬁm is ditt&rent in the
tvo tables, The use of oonsuner pri.au m ulua %u'blea
adds to the mwampmbmtya
| Hadaln in physioal mﬁtw suffer from va:emni defocts,
! ﬁmy &a nm !hmt valus-addsd dlements and the genaration
_and md&wﬁﬁb&ﬁm of national inoome, und amat be uwed
- for ommu balmaing of flsws, The major problens, m«awr,
1ten m 'the mw to be md in the physical input-output
'tmm.  The inputeoutput modal sswumes thet esch industry
. pra&m: L szngle, uni form pmdm. dzmeu mh mm»m
';araﬁuma a hattmgenona sollcotion of m&n; Tb solve this
pmbm the scm.etc messurs outpusd not mly in mtm& plvga.ouz.

tmiu ’imf; ahe 111 ao:manﬁmal physscal unita and mw.

e ‘%2’%% Sl smeuns -):e;,;;.‘g:"u’::.f“' ,
SRR - axrgue uce® priei :
20 voz.mg‘: oan be guken s mﬁ.uﬂng the

" meent vends in officisl thinking; $hen it San be
suggented that in future predicer. p‘m&%ea would bs

pretemd 'te tht euxunt divage of canmmer pw@u.




v | s

't}mvenﬁmal phyugai mwa {a.g. the neasurcnent of varie
. :ma mm in toms of am aqm.valent} axe used wvhere it is

- oleax that natoral physical units 40 not refleot songumer's
mmtiﬁna. ' 3T In oase of Muatrxaa pzoducsng very he*hew
gamus mﬁpmm (zw X mgmsezms ox furniture industryl, B

} mﬁox.my. units in -;:tmatan% prices are _mod to measurs output, |
 The ctmsbrustion of & physical inputeoutput tsble, using
~ _either conventional wilts er mmey, ineivitably asgrogates

| commodities mnd inftroduces sggregation errore, Thus; while

‘on the one hmd; the phystoal tables in $hemselves are in=

| aéapumo of leading to mmiatent plmns, the less ef _

‘ mrzenpmaenea mﬁ wmpmbmw betweon the phwmal m&,
valus tables, on the other, exeludes the possidility of
'ranemzymg the' sames of exzor :I.nmduma by ots, by
| cmm 1% with the othew, ”

" “ l‘hc foviet glammm have not besn able to wawcm

ﬂm x:m‘blm of aixovins &aptwlmim of capital tqﬁpﬂm&
' in tho inputesutput table., Every entexrprise makes ‘do,dws.em |
' #écqtﬁiﬁg to dafinite noxns, and these KX ltﬁuc‘hxm
exs included in pioauéi;tﬁn vosts, 'As an elemmt of |
- daterial pxaduo%m expenammz, depreciatisn must be
'm‘:uenwha in quaﬂmt z M.‘ the mteuntml balanes &0

q -campémﬁcn for the iream m& teax of svaxy type of tqw.;:mnﬁ,
{_apwe parts, aemmma and bmamm. 58 govever, the

: _53,; H{-da_l'm, n.25, poTs




aws.et wemm-m; zmwﬁa flo not permit m anmm.an
! af such figuves, snd dmmhtim is :hm in & rov Justn
~aftex the mhmtatm of quadm‘l I. A pemn of $he
. 1959 and 4972 tadles mm that the pxehlen stage mw:ma. |
Again sncmmtem;i can be mmtud & this store, |
T '4 Tha pmuam dzmsna ss fax ebtain in the mua-»'
‘-‘aﬁ.m a:‘: Rl atatic i.nmtnmﬁnat tu’hlga, export a:.' axmﬁe.
The ussge ﬁf eﬁante ox pmmg dnput-entput mze-, ‘
 hewover, raiaea further preblems, whish are in & sense
 Speaific to pmmmg input-sutput tables. The place &
mpuﬁ.ompm tables in the oversll pmmg pmu 10w
iraums‘” S | | L |
B The. brm indtcen of the sl 1n Soviet Bas.on sve
. grevi&ea ‘by the macroseonomie mm« for the national
~ economy, Within the framewdxrk pravided by the above balange,
.uyamtpnt is used as & planing tectnique at lower
levels of the pimning h&smeiw to plan the nl&ﬁen:hipa
bstm the mfmxx Mupﬁr&n. It forms a 1ink Wetween the
- dasic mﬁm& emmw :!.mi&.cea and the plens for separate
"mammu and mgw. The mm;tqd uge of inpu'b-»mtput
oo  be 111ustratol as in figuro II, 39 '
' The :lntauaﬂm ot mutaoutput into th: plmnhxg
N pm:ceu has procesdsd quite slowly in the Deviet ﬁnim.
| Thoxe sxe many problems. A major hindzance 1s pesed by the
nMawbiniy bntwen the indices nf the pl&n aemm !:ca

AP A

39« C m Em; nqdw p-&z.
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- ~‘§hé ?xeaiwhaty stm | . The nmalnd&ns ttaga
- 'calmlatim of the ! ui.n na%ﬁ.oml aemﬂa&a

ibensio nationslesconomie | ; {indices and prepoxtiens
 lproporsiens snd indices i resulting from the }
. {{Vartms qamﬁlaﬁma} ; jstate plm |

.;_mw‘b-eu ui: tu’bh .{ TMMQ lan fm: the dwa-»' -
A(Varian uculaﬁans) lepment of the natiensl |
L A 4leconomy (fox *&he whele
;""""‘ \ Jieomtry, for the aspe~
o N / mte unien rnepuhues.
i N/ R
 {Contas figuras fox us | A :
: iglm {for the economy ? / \ : -
ja8 & vz;oz& fox th:hlﬁ. [/ \ . ,
- jecparate on Pep /
R g i
jindusizien) .. Jifor the weparats unien !
, e A : ~ ipspublicn, economie xee !
§ . é . B aml. mﬁuﬁz&u §
g mml :wuea tox the ‘ o
{plsm for ench enter- . § - g Ty e T

i inmaux, plm zan :

L .ﬂﬂmaﬁm md Sube

- - § stantiation of plan

] projection fer sepm~
rm&o gntazpmet :
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',j*the um:a-mmmw btimea thoae of tht mpnbo-nuﬁp\zt

”table. The mp‘nenwtput tab:tu are complete 1.-. :.nc:mdo ;

a1l the output of partieular profusts, whevess the plan

nnianlaﬁm take into- ‘acoount output an:; Irau the majer

| aeamw, igaeﬁng the M industrial cntemprs.n: ™n ‘hg

'mxm n%ate md cnu;mw farms, consuler eooymti;mu ste, |

_ Then the pian end the input-eutput tables diffex in their

proditet olassifioation, While comparing the 1959 physiesl

input-aautpnt tabi& with thg plsn mdﬁ.aw, gnly 7 pmﬁncu

~ wero fomd comparsble, 80 prodWets in the input-output tadle

. wére not in the plon nomenclafure mexkxEmk snd 33 productm in

o th@ pisn mmenciatu::e me mi: in the 4dnputeoutput. nwsnalame
- ﬁ‘ha &eﬂnsiatemiu betweam the nationel pim and -

*Bbe mn‘.:«outpnt tablea vin remain u long as there sre

| 'ahorteemmsa in the syatem o1 aceounting aud plamning

 infornaticn, The problem omn be selved enly Wy an overhsuling

© af the present procedures md with fhe framing of & unifern

at'&tis%icai and memmtmg syatem, whereby sll tho emmé"

m :ﬁ.mns.ng m-t:a zeeart %o the uUssge of a mﬂom m ﬁ:

._ ammpu ana nmtmnmt techuiques,

| | s.‘he main’ problems in preparing planntas Mﬁm‘@“

mdtls, hﬂwawr, arise in the estimation of .ﬂmam tenmaegy.

futuve ammptim, Tatuxe uz;;ntn md imports mﬁ fumza

‘ﬂo m' e ‘ ' F .55.



,mpi‘t‘al m!mnmt.

- | m uﬁmtz&m on which the inpm output aqmﬁmn |
aya*&am m buiz.t — mate:m eonsumption m every pmdua’e
‘gzroup is ditacﬂ; pmpartimu to produotion ww eamwe be

- msintained 4n plenning fer futuxe periods, naos,emﬁ.a
tsemm progrons, m(;raaae in lsbor pmdmuvity and

pEice reductions, savings in meteriais, use of la'ﬁntitate |
pﬁo&ucti, ehangea in aaaaztmantu and quuuty of pmdncti.m -
thene ahmge Yhe “iinw hmetieas' into mallyquits

| mmmm iﬂdatewmm !’mctienn.ﬂ The cmauapﬁ@n ef

" materials ahanses with changes in preduction. In USSR,

& comparisom of sooffielants dasgd on mss and 1959 #:ablea

E reveam mteresting mmz}.tm mmg the s OVeN=YORT . ;mm.eﬁ,

s 1m m mchﬁne—-@il&ng, an the avexnge, the expendituvs
fzt ..em:’ous m@ﬁam pez !,30@ mub}.m of entpnt dealined by

' '?%; “the &wmﬁ for the man.vmm branches in the indue try

- m aﬁi‘*:ﬁ maw:z : b;r 33% x:.m hoi.nt-tzan:pam squipment,

by 26% for texzma, and pmmsng :qw.paant, sad by S0% aypmm
'*'mata‘iy !ex mwhlna tcals. In the same mauatry there was ;.
inmeae in the m exmmlitwa of plestion, eloctrio powar,
| gea sng bther DOSt offective types of wwplies and #us1, %2

_‘ " Ewamheless, tm fagt that input wofﬁcimh contine.
"i“mwly ehaaga e85 S msult of tochnical progress should not “

WM
-42. Lo Ycladmm snd M, Eiﬁa 'm, "Basie resilts of
:  elshoratian of tho intarhmuh belanos .. for
" ’96551 »l_gw Biems O 'ﬂa""“f 5@‘“. 1969t PQ“Q

45.& Maxtin, Kaxbatein and Rudich, nott, gutl, ' Soie fndings
o based on the an uf—-our}:w% tallle 06 a957e8aje, };—mdp.c%(m

- 0% ‘H\L GDR. 7 EQ& krh éu?obe.an ECOnoMGS el il N, 2.
| | WinYer 1984-6¢8 p-4s
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-5 be mﬁ M - n:g«mem agamat ezploying the inyut-eutpnﬂ

K ﬁabla in Mh ammim snd longsterm planning ma tha

_ ,'calamﬁm of al‘bematiwaﬁ 1t has Deen estimated tha‘b %
- »1} the mput aoem:szwts. wvhen gomparad yesar to yeax

- mmam relat.twly ¢m€mﬁ,m snd 2) the input ooeffictents
#ine By ﬁecli‘-na at & conetant vate over x period off several
| yearss. ﬁmﬁ is, tha:g eziata a specifio, Mwbistmany }

| qum‘hﬁiable zela%inn betwm the development of profuctiom
and ahmgaa_m the cost mtﬁe&aﬁi." Conmsquently the
dats of an :'ai:'pant ﬂ.ﬂpizMntpat table oan De qﬁpicye& Loxr
ﬂheztwm planning tasks and merely require minoy adjuste
menta. Fm: ngutam ylannﬁ.ﬂs purpoaw coefiicients can be
projscted £ upe_yonys, The task of projection is made
;munh zaaisz by tha nct %ha‘h the vast msjority of: the | ,
‘ vemﬂicﬁ,entt are eithw garo or of n.gumne mammcs. '
!hna. only 11# of the combined nuabsr of all cosffictents of
- ddroot szpen&itmn »%lculated in RSFSR inputecutput table for
1966 sceounted fer 67.1% of sll input expenditure,’* Nove-
ovax, ﬁeﬁ'mms'ma‘heﬁ than 100X wexe nade in the §6.3%
- of the mn»um we:m.niantn nn& in the 1959 input«mtput i |
'-’tuble, ‘Bha volune of gross output in a seotor, given final
, _naeﬁam cutpnt ahﬂng&i less than 1%, 45 ‘
_ In the zzlmm&ng inputaoutput tsblo foxr 1970 as pm |
Y3 4he vork on he 196670 five year plan, worked out by the

- .-'m
43,  Hartin, wani‘em am! nudi.ch, B4ty Ded6,

48, N, Gnmnka, ’coaﬁicianﬁa of dimect snd mm.mmﬁu )
' - tupes® of Beonomics, Ay:c!.l %9‘12. P« 38,

45, '- Bsn':t. n.w. p.iss.«
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" Gosplants rosesroh institute the less iaportunt costfistents
“wers langely taken from the 1959 accownting table or extra-
 polated m it, The more important eaamezms were proe
L deﬁ‘bnﬁ by tha ‘mothod at twhniaahvcnnmic z«oranaam' 46
. "Experience has shown thad the big probles in projecting
| ,'ﬁm technioal cosffiolents s,s not in estimating tochnieal prow
_-maa in the. yw&mﬁm of geods smudy in pzaﬁu@tﬁm, ‘bw&
c4n ﬁaﬁimatmg ahangeﬁ in the stzusture of production S.¢, tha
"bigth? of new pwducts and the death of ald msa‘ ‘%m.s
| 'pzrobwu 18 aaqus.mg significent preportions in the Soviet
,fan;mw. oy !.natame, from 1966 to 1975 “,3@0 new txpu
(3 4 mchs.nn; equipnent, apparatus and !nurment: rere
© developed in the USSR snd 9,900 were dvopped. 7he rate of
- z:eneml ia increasing « between 197 =75 for avery 100 newly
. - Geveloped »mﬂ\w‘ka. 37 were withdrawn., 'The problem of
" messuring the epesd of structural ehanges has still to be
;' ,aoz.vsa' 45_ Bn}.eu thc mtm of pwaeatmg mamczemm

46, n.4, psTo anmm- the nsthod cf '-keclmiml
r S eaammie forecnst fm
- -Two basic methods c:r detnxnimng th. plluns.ng emfﬁ,a— |
~ 4ents of diveoct inputs are given in Berri, sse p.iﬁ. |
. Als0 "a key principle 4in orgsanising plmnins o daters
- mining coefficients of dirveat matexisl input for the
. planed period is that only those major conmaimta
playing & deoisive xle in the planning aioulationa of
‘Bettoral ﬂmatum of sooial production using sn inter
‘seotoral= inputeottput table fuveul hundred coeffit-
ients) need bs validated in detall toohnically snd |
sconomi¢ally, The vemaining ones can be drawn Zram the
stoounting inter-segtoral duput-putput tablos compiled
by the statistical boards ox gorrected on the basis of
.- axpork ﬂyprﬂﬁﬂlﬁ*@ Beryd ('ﬁ} no"4’ P015 .

V. 4‘7. o Ellman, nedq Pqﬂgd B
- 48,  Alexandsyr Afohishkin, "Extended mpmduntion undex
- developed SGeia.u.m” i a ~

o ~ Problems of Qontemporary u, eDey LFT
7. vess s Moscow 1978 it pp.»ﬁB—Bﬁg R
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’murateay mﬂwt- an the atrugtural snd toahnologim am-
,ngea. inmuiaﬁmaxe: !.n plan zomum.a o thosbuzs ﬂll
.maﬁ’&ubly meun, and thea.z ‘magnitude will e greatw. the
Mther away *&hg target yosx from the base year. s |
. Inconsistencies can alwo result frod an macnmte

' ’ﬁatma‘tm of Tuture eapital investment, This sspeot is

| yms.mﬁa.rly mpﬁmt for the Boviet Unien, whwm:

- eapital formation mmounts %o 35% of the navienal incmi. When
!t:th: ‘bha plamning inpxm-output tables wexe pmpar.fed fex the
1966-70 plmm, the va!m of investment ¥equixed to suppert
 varicus alternative growth pathe was in general ealculated .
a.ccamg to a mat:hmt:ieal foranla, m‘mdmtrm X% soien-
tifio vesearch and design inetitutes worked out the norme
nﬁeﬂ in d&tammmg tha uquimmenta of each m&u-try ln
cmtammy with an overa 13. nethodelegy waxkad out by

Gazglm ”%ﬁw mtituté. In this centexs, M is %o ha kept
i1 pind /mn a&equ&ts treamm of espital-investment is
mmy speaking mt pauiolu within the static inpnﬁzweutput .'
fromgwoxk, Wo have te exmma the dynamie s.nput-output ta:.' .
thia gmpaae‘

&ht tradmimal Soviet method of planning startsd ﬂith
the xXR ﬁxtn@a.,a‘bim of @.wth raten of gross output lavela
in key Muatz:tes anfl apotors and most of the plmmﬁa of |
m@‘ net prb&ue't wexe deterained am - residual after all the
mﬁw-mﬁuétﬁ Taguiranente hod been meb, The input-output
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- method haa aamd LU pnint a:t departure in draving “i’

 the plan,?® frend is now towsrds beghuning with @ final

'_A_&ema v:eczar: snd aeﬁem:mm the grons nntpnt vactnr Lrom

I= 51’*’*3‘1‘: This approach has boen mmzsua by the
| Mtimai plamers a8 being & vickia of cm;wﬁmm.
.Howevex, the debote @cens to have cmclu&ad in tavm of
| '%hs now- appma.ch. In the current stage of development of
“the Sw:iet ecmm 1t is appropriate to take finnl demmd
~ veetor as the stmms pmt. This 48 beceuss the consumption
o fund, thé propoztion of which in the USSR's niatim ingome
!v '.Ima m moze t!mn 70 per sent of natiensl income over the
| 'm'e decsde, to 8 lazge oxtent detornines the beanch struo- ;
o ‘Eum of the acommy &5 a whole, 5 o "
L  Thag 1eads to the prodlem of aatzmtmg the st:mm-
tm of pemanaz empumptien, Westexn eaononists havs
cxitioized the Soviet economiste on their failure to fevelop
& conmumers theory aanboayms cmmptl 1ike utility and
C. inam amﬁicmiwz,dem&. To this, 1t has been rightly
paintad out hy the Soviet samonista, that in the Sov:.at
Unm, aaneml gzmdwmmx péBsidiiitics rather than demsnd
ﬁetamﬁﬂw ﬁhe velune of males, The strusture of
o ﬁemma}. mnauuptiw was deternined mainly by exprapolatien,
m Whon wort:ing out the plomning mputuantyu‘h tablen Lox 1970.

56. ) ?&. !!x.'aul,, n.u. '
5*0 - Bee Bem, Ne ‘4; :{)17-355-63, and ‘Zsftmo‘!', uoaﬁ. 9.28.
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- 1The tomaaata for sooiml cmiunption e usnally bosed

v"tm pm: nama‘ Lor a:ample the nuaber of hanpa.tal beds
Tequized fa¥ por thoussnd inhebitents. W52

. As a8 t:chniqﬁa ol plmina, it is ﬁitﬁuuﬁ iﬁ rsw

ﬁnmne inputaputpnt with the tnditimal mten o balmnu.

" 1ot ‘alone. superesding the latter by the forner, for the
% mmm thst tha amsm ax.-c pmpma m nore pmmatu
'thm &;hs famez. T teplaee material halmcam vhich axre

s pzepmé for mm: than 1200 key praducts and sysrall for
mam than 20.000 px'aauata, vanld mqm: mtm amveram of the

xdama. impeaai‘!na with the current level ar cmpntez- C

, mzmo:.agy, S | P

C m the cane of nmenal balances it was az.*gued thnt
thay m tmab}.ap to ampna Bonsistent plsns because they do
n&*b i’am an memtea synten, are not colplate, noyr universal,
‘ nor. aaet tschnaiagy aqrmapond to the strong uuumpﬂm
,\zmnuu in the use of ntexzal balances, |
© Unlike materta) balances, ss we have alresdy yeintad
" out the Anputeoutptt daaa form an integrated sgntm and the
ﬁ.npnt an-bput tablu m:e mpht«, sscounting faz a‘.\i the
outputs of p&ﬁioulw comuodities. On the other hand, however,
ths %echnamgs.aal aum;atiom of input-autpnt are eV mOYe
ma‘kmetﬂxe ﬂnd xs.gid than %haso ot utcz&al b&itmeen md

%o E’Hm, .ﬂt“'p 99790 _




. —————— "

- ,take the. mdel furthor away into abnmum.
| " wOoneidered a3 & teghnique fox dtaving n:g QMSth
~ plen the most important defeet of an Anputmoutput table is
E .{"that 4t 18 not universsl, Ths nusber of industries in the
isrgest inputpumwkpu‘t table = 600 ~ i® much smaller than
| the numbaz: of pmduata for which natcrial balances are
| mgﬁaﬂs Arown up, ‘md ia a0 B0 msll as to be smeiar
xalmﬁ %0 the pmhlem ai' dmﬁ.ns up t:muiﬁent plm fmi |
«ae.moeee comaduieﬂ 53,
But 9.13. theae shortconings m the Mvuco iu mlm
'i "m amss.utanay pﬁﬂblem,;‘ naMthatandmg, ‘the iapuwutput
~ table is & very useful addition to the techniques at the
plme‘x'ﬁ diapoaal, IQ pmﬂdu 5 revealing insight ﬁ.nto
aﬁmtm!. make-np ot th.e soonony, - Of particular upommm
18 1te aw.ﬁzy to mﬁea‘b both inter-industry and geners
 egonomia pxop@rtion_s, It "snablos us to deteraine such
~impewtant tndices a8 the zelutionship between depariments §
| .and 1t of seeui prbdmian, ‘the oxgsnie composition of aaps,tu.'
l -(Oﬁ}. ihc mte of surplm ;sraanut {n/v) and some tezy -
&npertant natimal a@momia w&iecz' 5 Thus it oan x‘wan;i.
pmhlam e.fteazm partmnnr ‘branehes of production, ean
. pxsovida dsta fox the ma.!.yss,a of efttoiecy of preauctim,
price !emﬁm etn. At the dams ¥ime, +he in%er-branch
. balande h mm than mt & uemm.c table 3 1%t 3.: an |
s 'racmmmtnmtzca motel’ oi' the nationsl economy. '55

3 53. Ihﬁd.. 15.83. o
54,  Hemchinov, B.31, D 15. -
| 55; ‘Xu,ﬂ,mv, n.26; Pp.24=25,



- amx Slven ﬁm usmptim of constunt ecoefficienta '*uy Be _
‘used as & basis for solving & mumber of extrems problera snd
ahaaging the optimum variante of the balance. *5&

| Mal ’bahmma 40 not pernit verimt esleulationn
fbawaa of the tmm&m 1sboneintensity involved in the
';tmk. Yar!.ant salgulations sve of great une in yerapwﬂvé

>;vus>3.m£ng an *hhay ana‘bia axpsxd.unthcn with varions altarw
,mﬁ&ve gxmrhh pa‘tht and selechisn of the Mﬁt. L

7 #he Soviets made the firt major use of varisnt

;famm:mm in comeation with the cﬂlpilwbim of the
| 1966-70 five year plan, Gosplante yemarch institute exsmined
| the mpaat on ‘the rate of grewth of national income mad ‘

__f '_ammtmn o2 the vexrious Lansible phnmn ot aapitsi

- sctumulation 4n. m national income for 1966-70, Varfant
 caloulstions 1sd to the conolusion thad insreases in the ahere
- of mmulatioa woum 1@&1 to increasos in the rate #f |

| gx'wth af netitmal dncome bu¥ that this would have vexy 18t41e

' -aﬂam m the rate ot grovth of mmtim, as almost all

“ﬂm m%put s.nmml weuld be in the fom ef preduser goods,

 The sopulte of the oalowlatias are set #ut Delow s57 .

N '?;Qmmytian

...H
55-'“?“??&“‘“ § 248 § as.ti 27,6} 2.0 ! Soih |
immm fxet | >0 f"&’i__‘f«@' | 135 150

5’3‘. ﬁanma p mm,: N4, PD.B6=8T,



i B ! 17 T v .!,
i ' A ’ s _ Ty o 5 ¥ m—?
o} Xat‘iml Intzam 1 5.6 % 6.1 1 6.6 ; .?_.3 {79 |
_--;_mmu;amn ; 2.5 3 41 ¢ 5.7 toes et !

_ | fche tublm shot; m‘i 7 sharp inaresse in the share
9! agcumulation in the national inceme would lead to a
 corresponding sherp dcorsase in the shars of consumption in
- the naticnal incone, ‘#ud cnly a amall inerease in the zate
of mmue of cmamptxon {within & five year plen period),
| Vit the share of accumulation 1t vas poseible ta voik
| Qut 'tzhe mmapmamg rates a:z mﬁh o.f the mpital gnoda
_"aeﬁ‘imz and othar s.nduat:r.taa 3 B

" ioteer ta §976 1
| itmzi.m cf tozmﬂ

Cmpmemmest U0 on o3 ves tt
msm mamy  ' 6.5 6.6 68 N0 T.2

. S . : ‘ : : ] .
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the c:ment phase of the Seuet ecmm, when
Qbﬁs plamcm are changing theix priorities fxom conoentrae
tien on the mp;tal £oods sector in favour of & wore balanced
». ‘ﬁaveiopﬁeﬁﬁ of both consumer and the capital gam sactor, v
$he inputeoutput technique has ylelded sn impertent result
‘of great practicsl significance that an incresss in the
_ahaﬁé of mﬁmuﬁm while ipeedms up thé g:dﬁhl'éa‘%a' of
_ ;tha mmm /s atmm, does not pere tor a marked S.nemale} ‘
Cin the mwﬁh{pﬂbmumpti&m. Undsubtedly, as o technique,
 the tnput-output ean be ef an innense use n economtc pm.q?
- £amﬂat:.m. "

o - Bowevey, ’bh: Mput-autput dona not gus:antee thaﬁ: the
atgixnm mﬁ.gnt s.u present among the muma mlem.ated. The
great deal a: pmtakmg laber involved in prepsxing & |
nma: of m,tanta does nct peuit tha mlculatm ot the pet

‘of a1l the wsss.’ble varisnte and then identifying the

" optimum ons. Por-this "t is alweys necessaxy to rely on

- general methods of pmm:mg cspecially 4f 4t is a question
ef umg mdem mathnat&.m and electronic empatezn. "58 |
This leads us to our - next ehaptor, |

“__‘,»‘ i ’ ', - .

58, Nemlinov, n,31, p.15.
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| SLANKING |

The #mitiﬂml mothods of ﬁaieule;tim employsd by
Sﬁﬁsi planners wexs wsblo to explore the possibilities of
ayﬁm'ﬂng on the use ét resources, Optimisation mcéiv&d
| soant itten‘t.tan in Soviet planning mainly dus to the operation
of !me founins two factors i .qu;, the Boviet strategy
‘:‘m;‘. growth, n;tl the m1d~50's, was designed te schieve &
mi& ”aipmim 'af a fim priority sectors, and qmgtamn'
__ nonaeming effiolency wers considersd seccndary, Second,
even if the am@ta vere ta uyply theznelves ta endasvour
"an efficlent utilication of vesourees, the premature.state
of mthimtziaa& econonics and pybermetics mnd :ret undeisve~
loped stete ot canputer teahm:logy would have otfcxaﬁ Jittle
aeeps for the success of such ﬂteugu.
| " Howaver, nidﬂ-So*n ouwards the gquestion of optinﬂ.mﬁw'
'kequmtl mmming rolevange, a8 the sbove mentioned factors
Eraduslly ¢issppesved from the stage. The credit goes to
tha matham&tieal eennamitts who were able to focus attonﬁ.m
m the need far & nosk ttﬁgieni utilisation of the uiﬂﬁ.ng
and plm:a m&m«u, am tha m:ﬂemna and obsolescance
of the traditional methods of galoulation éf the optimum in
awnmu plmnzng m desired. The need of the houx, dscreed .
- %hé aybomcticima, vas o increasingly avail the nmeu
ot mnthemmwa& methods in ganeml and maw and aen-umaz
-'pmmmng o pmmnzm | |



S uinew: pmamming m discoversd in the lete 193®'n -
| at the r.enmm mmmty Institute of amhmames mﬁ |
mea‘hmica aa a 'kaanniqnu for selving mﬁm pmdm!&n
9reb2.m winmg in the eonatruetion at‘ optm ylana fox
mhine Mada, the 1e.ying out at ahnt materials mﬂ tinber
antting. !whom Wtz ﬁm'alw.ng a range of pmdums had 1’:9
" be wmot. | Pﬂ'ﬁlﬂ.ﬁ knowledge of this *ﬂnhmqua dates from the
ngpgamee 01' Profesacr D.¥. Xantnrwioh'l 'Haﬁhematim
nethaﬁa c:t m:ganiaing mnd plmmg pmamzw B‘mﬁomvinh-
Gﬂ»ll@ﬁ the twhniqna fthe xesolving uultipfmu me‘thﬂd’
‘ ‘Baﬁez, mﬁ mas@ :Lnﬂvpondmux of this mxk, v
- siniler ne‘hhod began %o bn m:.y Asveloped .‘.n. thn United
- Btates md Brs.tain. smaqmle, the apptmﬁm 1incar
gmmmmg‘ bmane attaem to the teahniqu- in foras.m
1iterature, _ o |
Kmy x’mabléma omn be solved in production plenning by
ths usg of z.inea:& yzastmn!.na. !‘ez instance, nelm‘bian of
the cpts.m wz:sim of *.;hn yhn. the dupcﬂxﬁm of mosna of
tmm,art fox tho.._-eonwyams of various typ- of freight snd
psseengers from partiewlar starting points 40 particular
destinations, the combined utilisation of valusble raw
\mtaml wlpﬁmnta-, the distribution of ordexs mongv"
factories end o forth, . -
' m.nomr mamm e be nppncd %0 the nmtim ot
~ partiouley pmblm whers the targets to be optimised are
. Btrietly defined, md tho optinisation is enstrained by
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the um:ltuﬂma r 4 ava&labla wescurges (productive capwity,!

AW mﬁemns, umz.m.a 1aboux resources snd so forth), which in
turs ave ¥nown ixs edvance, The eonditions of the problen

uauauy s_ncm&a ‘some ayatem of interrelated factors, the

© avallability of pesourges and a knowledse of the conditioms
liniting the way in whieh these ean be used, The prodlem
‘bstumes capable of eolution cnce definite muaum: emezge
both for tho resources sbd for the apsﬁte& remita. A

‘ ,ramt abta:.ned on the basis of pxomzng haw & ra}.a‘mm

. charaoter snd L8 npmm only in terms of the am’kmﬁntn
ﬂtmﬁum&; A atwﬁaﬁa Mmu programming, thns, hnﬁ '&hrea
(aapeem 4 " -

(s} A strict mtar&m of optimality. |

(v} the presence at s systen of interrelated taotars.

(o) A preecése formulation of the omm.on- 1tatting
. the use of svailable msomw,l -

| Eathematmﬁm. 5 gtandard stats.o modsl osn be m‘h
~ out in the following manmer, The task is to msximize or
“ mmm tha a‘h;active funot&w 3

| &?
'!ub;}ent %o,
: Z 513:3 \» : i T t**‘dl 2& Y 4ﬁ’
""m 11 (a < n)
; ;. > "'*xemmav, 'Kathemtical mtho&c m mm“n in
,’ . Alee Nove (ed), onat one _

(Lmam 1955}, P» 156



"'nnm of uhiah in detexrmined ‘by tha Belaata&

‘ &” - gut coeffmicnu or ;xaduoum thmmag usc
L . rsagureo 4 pex wnit of product ko

23 'ﬁ"_-}Voinne of ouiput of preduct 3 L
ht - ,Avsﬂ.lsble qnwtity of pxoduatiau nwums 1.

" whexe ' Cg ‘- *aosfmmu of the ohjective funotion, the

ﬁh«a mqauauty m;)uu thﬂ no uzo of eutputu
63 wh i, a) w bt produced than the aveilabls
vx:eanmm :l. ( i a- 1 KLY &) permit, The nodel £OTMU-
'lg'bﬁd aﬁmaa ‘the mu-wm;nz use of pxc&uution mmeea
b;*. Faz eaeh variant ﬁheze is & comvesponding set of cutputs
: 33.' which &1-0 aatemm the structure of pzoaucts.m. The
~op¥imum variont of the plan is that varisnt (Xgy Xy «sus J;gmi |
._'m uhich the exireme (maximum oz minimua) valus of the epvin :
| nau‘t# az’ﬂamm (obaeutiwftmﬁimﬁ is achima. g.ven that
tht anaqudﬁsr eanditim or plan oomstraints are nm,mea. )
R Y intnnsia pm of this problem is . mi of | |
; valuttim vhmh emezgc m produoctien rnomas end’ pmduetn' |
reflecting the- objective funstion sad m constraints, mm '
got af mtim or 'sha&w prives '[_o‘utumd by aomng | |
' what :La ealled the dusl of the. primal probles outlined nbm.
The am to ‘!:he ahave pﬁmﬁ. yra'blm cnn bs formulated as 3
' _ i‘he tauk 1o tc mininiaa ths objective function

n .
Z »---> mtn,
m‘b;o

Z .'iéﬁg =z Gj w12, veese 1Y



o ::wnuzm .

ki |

":wiﬁh ’i = 0 - | . )
o m« Py is tha dm or the ahuw pm:aé of th: pz'odwts.an
2
| | mthauaﬁbicauy M has bsen proved, that for an egtmx
-;F',_tnlu'bim the sb;}onﬁ;!.n Mcttmu of %he m.m am dunl

'i."’"'_;aas.nnide 1 o |
LT 2_ ija m Z ti’i

In hi.u o:igim.l mm:, Iantotcﬁeh pomtnd out that

~an inoresse m eﬁieimy oan ‘ba adhieved in m wm ‘One
way i8 by unzng new tecnology, new mhd.nqa azxd m matoriale.
h *The othex WAY - tlma far much lou used - is a.mprmmm

o i 1n the cr@ninatim mc plmmmg md proauction. Herd m

innludad fw mtmae, such qutsﬂ.mu the dintz;’butim a:t
woXks smong ﬁ.naﬁ.vmnal maghines of tha entmm:iau or smong
mechaniams, the correct distridbution of oxders saomg enterw

- prises, ths comwt disteibution of different kinrla of Taw

- fmatezzm. fuel and other fastorw, '’
| The m’bhgn of ldnear ;:z:aamms. wsucd mtomeh,
m z:alavaat te mmg aﬂﬁ.ewxay in the sesond way 1.e.

by mﬂlocatmg r;seumu between exinting teomologios smd

. eliuinating westo, This dietinotion between two vays of
, raising e:‘ﬁa&mﬁy :m prmots.m. subsaquently -mmma by
- ﬁzo ethex: 3ev1e?: econcmiots Gorchuk and Vainshtein, was

2. The dotails abont the g:m and the dual and their
o -mtemelatxmam;s can be had fwon U.J. Bmml. Eg0-
pomic the erationg Analysis,. |

5. ,xmtmm.an. MMathematical Methods of Produdtic ,«”m-nnm
o =nd Qrgans.uts.m” in Alec Nove (-d),« n.w “@22,_-,_ o
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guﬁ a!t§en§iy:£#n£u1‘an§ and it wniblc& kantozcvieh to
faeu:mta ths arons: mm 1te applieation could bring |
. about m:ml gsins 10 offioieney - . produotion scheduling,
“the argmmaum of transport, the wibesthg of sheets

of materials, *i:.ha umzmtim of avable land ete, Ewver
’ 'sinm unenx phama&ng hes been applied in avens pointed
autﬁxmtomﬂch, both inside end cutside the Soviet Unicom,
and 1t$§ snplieatian has led 0 v more effieient uziliaatimn |
of za:aurcea. N |
- o 11
APPLICGATIONS | | |
| It nan anly after the discussion m. the use of _
aathenstict xn aconemicn in the 1950's that apyliaazian

.o: lineaxr prognummxng to planning prablansbassn- iﬁ.¥95!
aﬁd'fQSQ #ha'tnntitute“e! com plex transport problems carried
vﬁut s.nnnhem at axpetimunte in working out least eﬁst;ylanu
 $9: the unvemant of zreishﬁ by rail and lorxy, Iuvi967,
"TSEMI together with the State Committes on matersel tochatoal
B’tipply af tm Comctl ax“ Hinistexs of the USSR melved mr
£00 prnblamﬁ aaﬂmeun&ng optimization in trannportatzan of
Bupplics to oustomers, As & result it was poseible to reduce
froight tumover by 2,433 million ton-kilometzes,® |

. Experiments have boen made in the field of sgriowle

turo aleo. 4 stw carried gut ot the All-Union m.@tme |

4, B,P, ?tdaxﬁnkcy fﬁuastxan pertaining to apﬁimizatian
| af the growth and lecatiom of productiom®, Problem
gg@amig, VYol.XI, No.9, Jan, 1969, peiSe




| I

 voseerch snetitute of Agricultural econontos (VSIIESER) |
- sptimated that the better use of rosources in terns of more ..
 inteneive spmin-lmatim md conwmtmﬁen ot prmm

_ in plases having the most favoursble natural end climstic
'um&itions. would inuz:ma gross nmeumml m;tpm by

5*5.;5 ‘biuum rou’bzea in BYFIR slone,” | | :

. Qhe m;a:t extsnﬂive use of linger progmm:ng i:n Uaak |
m beon ma.a in apﬁums the dcwlmmt and Mca'c&m o
mﬂividua:. mootors of inauntrx. Thie sntu.i:w a gorzect |
o salenum of m:lanu for vesmetructien snd. enlargement of
axiating mtgxprs.&u, fox dsternination of ﬂm optimal pxzoauut
mix for the sector, for construetion sites for new ehtexprises,
~ fox the hea_#; sice of m_tarpx:man and for theirz qpeﬁim,astim
.- and Mﬂpﬁmﬁm, 5&9?’ the beat iahem. for the =d¢11vai'y and
t:aaa’onnﬁm #2 gacda and rav materials eﬂ. !h& ts.zﬂ:

_-,uttaﬁp'k to draw up an aptmﬂ nectom plan wes nm in

1961 for the optisum fusl Valunces of tha USER fox 1980, |

 An optimel plen for the Yoeation of the acmnt m&uutxy |
| itbr the mriad 196&7& memt & nving ef about 75 miilion |
| rnb;sa (o M e cent) fox uapual inveataents and 96 ullim |

- fmuhles for curzent sz:puts. Similar nloulaﬁmt have been SN
 mede for 1975 and 1980.° -

pm tm: tha d eve:lnpnmt and loocation of nsmg

f .f:soa.z. mauum for 1956»?0—75 vhs optinised in terms of

. 5’ " | - m‘* p‘taj‘ - | g
B . Hep, hdarem' " .
863_ ut Boon V -
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66 consumsk z:egim and 20 coal aess., The optimized plan
_heiped to save about 15% on capital investment which worked
| it to 100 million mbles, Sieilar progeaming cxercises :tor |
- many m&mzios hav» xeaulted 1:1 tnnana.tien ot mhatm‘biul
wat'be..? . _ ' : I
m extent ta vhinh programeing is being nnd in |
" economte calculation can be gauged from the faot that 4n
1966 optinteation oaleulations waze started for over 20
najoxr aee‘bom, ﬂhane eaps.tal mreatnmtu added up to mr a o
half of the total ﬁapﬂ.tal inveammtu in ths Svﬂ.c‘h umw.
In yetent years tha nunber of nctm for vhicb opts.nimtion
uucnlatieme are hei.ns amieﬂ out has srossed nundred.® .
| A mjar usge of :mnan p:cagmming has basn m tha |
'-ﬂ'nphare ot ualmlating ‘mm vn:!.uﬂ:.em' for d:.fromt mzm
of gmﬂumim, m:tlwf:ing thelr relative scarcity, and -
' Sexving e g«z:.élen to's mors efficient allocation ef resources.
Bhadmr p:&ma leri'ma from & linear progrsans have formed
the basie for aMuatim of vent payments for the use of
land snd natarsi zesources, of & charge for the use of mp!.tal
gchs a‘bﬁ. Buoh pamnta vers introduced as part of the

 weforn drive towards a more effioient allocatim of uteméu. |

‘ . Bome ct the nejor mgmcatama of lineay ;mogcamd.ng |
| m 3Mat plauning, ss they hm been actually sppiied in
L plmﬁ.ns practios will be ﬁasoz:ﬂ.‘ncd in detail below i

| z'inding the ep'cimz. varz.ant Lor ans.;nunt of emmm |

.?." " Bee InAL., pp.ss-ez.
. md_o’ 96820 . :



N
%@ mpnom i.a n upec:lu.l ngu of one of th: typical mé most
‘bimmww elnbemted pmhlam of linear programming, the
'ﬂmeanaﬂ m;&part z:mblem' 9 | , , _
| The. pmblem is smenable to a very sinple fom&atim.
_:mt thare ba n mmt &xgpl;er:mmwi. Denote tha
 amount o frelght that ¢sn be deliversd by mupplier i &
"8 (4 w18 ..ui n) 02 the Tequirenent of conmmers j
af 1:3 (3-:1.2.”“ n).v Imfz 313 be the flow of freighh
. !nam nupp:u.er 1 tc mnsumez: j, and t}u u the cost of
,. ah:.pmen‘k per trm ot tne}.ght. : , o
L ‘Then the. ab;emm funotion zequires that total mm
nr tmxpnﬂa.um De mm;m 3

L. B m o
Lt 3.‘ » . .

»subﬁw‘b ta %he cm-‘brainta k2

Z 313 - .'1 ‘(’é,g'!v?.-;.,.n_}' ' (1’ :
3:1 : ! : .M |

_itm 2or each aupp:.ier, the *!:otal of freight uutmmmtt vhich
he :uppma to 811-the § consumers (J w {1 «yees B J, shoula
) be mw te the mu of Wﬁm Tesources that he csn capply.
- v ’13 - b (3 = '09‘{*"‘) ‘———‘? {2}
h’i
i.e. ﬁr aaah eamawlw, ‘bhe tatal ghipment of fyeights ‘b;y all

supplﬂ.ars nmmm aquan. hu total. mmanmtt.
9, See A, Kaulsn "Fha A plication. ox L&nta:t Prog.-amng
-‘;."’» - methods in Soviet. Exageportatim §

. Mes, Jnne !962, Vol.¥, No«2, '




!mm Id.neax* Pmmmg h being axtennz.wly nsed -
4n this aphnm, tﬂpa&w for sectors pxaﬁmﬁng substitute
pmﬂum,' This prodlem deals with optm:smg the preductien
Y 4 ylaamn}”' The problex was based on the the mumptzm
that vithin the planned pertod 197175, &ifferent variants
| 'tm: the éwexopmnt of the Soctor were pauible, of vhieh

tha mimi gﬂ.ﬂng 'ehu mont effioient use of p“laaticu would
 be selected. r ) | | |
o aawntsm types of plastics were saalysed. Lat' tho
index 4 stand tor typew of plestics from 1 to 17, and §
- stand for 98 lines. ot uss 1.e, pectors using plastics, Qheﬁw
' z“ },ﬁ ‘the mknm indrement of ecnsumption :ror wnh i i
pmtm on any - J - line of usa, 213 caanot mxaceﬁ the

: tatul mquirmmm or plmuo 4 4in seetor :L.eg ’IM.
 Purther, thewe ﬁ.s ‘& lower limit to consumption set ‘hy tho
level of deliveries B o alvesdy reached befoze tin @ tart
at tha plaxms.ng pemm. . ' '

S e xy < Jyy - xu reresanas (1} N
_1.9. tha mnramt m muapum X 4 is mstuznud by .
RS T | R

;  Ths nezt E nmatmint im met by eapital umamnta.
10" im the total fund availeble to the plestics industry

fox aspxta‘l imrestmmt. 1¢ "’z stands for eapital inventment

'_ 0. | Given z.u ?edezenko, .6, pp.91~97.



__77._,

s mquima ptx* tan ax pmdnction of pluts.c i, th:n a'-v

" . “F f? ) o N . |
=

?'ﬁ;é., in- n:der '&e mwm *the output of all *khe %ypea ot

;:}.auﬁus foxr all the mm:m the sector annnat m capﬂal

' tnvestments (C} more then 4% has been allot¥es by the Gospian,
i Anathsr amﬁtim ‘18 $ntroduced by the mquimanﬁ

tha‘ﬁ m ‘bhe ‘capasities for plaatie producticn eﬂﬂmg

at the start M the ph:mﬁzg pexriod be utilized, If lth;e

- aapacit&as are represanted 3,, Then's "

98

PR T

| | s | o

o 1.0, al:l. 'bhe plasuen which ecan be producea ‘with ths use a:t
theaa talaf aapmaati.es oust be fully used, o

' : Finally, as in the cawe of ospital snvestments, culy

a limited quantuy of seRxce raw naterisle osn bo allocatsd

- for the de‘velugmtsl needs of the ueotm Let k etand

for the typa of & $0nZree Fasburce (k= 1,2, venee)y ARG
ak stand for the total amtubﬁ.nty of ressurcea K, If
" rm :atmda tor the pex unit input of resource k :\nto
ons mn af plas‘bic 1. then |

Q'f 98 .
P > Xy fae < By
- 2 Jzﬂ ,

,i.e. tha :’mpmza in the total increnent of plastic pm&ze‘ﬁm
caxmot I;e greater than the ammu.uty 'of each type of scaxee
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xesomn. allocated to the plastic industyy, ,
sm u ﬁae pra‘blem relating to ﬁndm,g an a’bjaeﬂve _
m:ztim. Tho aﬁieiency ci’:tm of unng A ’tm of plantis 4
4n :.m i m detemi.md in advance, If ﬂm otﬂoienw
: &u&ex par ton of plastic 4 usmed 4n J.i.no 3 is a“, than
‘ 'i;he ab:luatavc function is 1 | ~

1 e SR
ht ::-1 o

| :..a. mmm.u that ssgortment of cntput of m. pm'tzu wm.nh _'
mz yisld ths mm.mm eftect when used. ',!.‘he whole medsl
osn. thua m m'ctan "R

oM .
Z Z_ a4 Hy - 5 (mj
co el m =
:ubject ﬁn t xu \ 1“"‘313 """“‘"""’"' (l’
Ov---—-' — 2
h* 3" 91213 | ()
e _:.98' - B
Z"f > &;ﬂx By v “’
!.-d = 1'-?

: | Eha piaats.an prab‘lan wan solved st ths TIEMI tmthw
with the nssa miuw of the #hmieal manm for the |
. _‘971.'-75 ym. - %a oﬂmimtim o the eutput cttwbm ot



ths plaabj.as md. ite mos‘b :mtioml allocation mng tha

mallion

cansmm; uamaae& the totel effect by 506400,(#&'&1@!.
with the ma lavel of wwutal investments,

Tha pmblgn l!iueﬁ durs.ng the eourse of m)mg sus

the ptoﬂmtzm plan in cmaonaneo vith the wmaly mqmmmu.

;;m of 'bhe 91&:&:1135 mply, Soyusgimvmotal onoe ‘!;ha -
qnatu haw been f:lmnzea. has to work out m.mt
plms md proﬁnmm dchedulss in such & way that. au the
orders axe uti.sﬁcﬁ and nens ct the producom meama o
m;msaible pm. : _ V o o
Ba!om tne ippliﬁatim et Lineax mcnma.ng the
: kg pmhhm was’ #olvad by pmﬁmticn mheaulm, ﬂhe
m@x zeces.ving the eﬁam m the cmmn, ylum& m
‘ eagh m:ﬁet the numhex' of tha cuppncr plant and the th |
of the mu, knwmg a file un each mill 80 a® not i:o overlead
" them, The praﬂue‘eim aeheanlnz started work vith & pmlimﬁ.u
mx:r plau of mil laadi.ug. u‘bting umtmnts o 'm more
thm N, tm' typs, mmaraung umm typu and sixa!.
I:i this mfaiml nethdd, thexe wog no mmtat thwb ‘the
amamm plmn and px:oﬁuotim -ohsdulu worked out itx |
‘hm ey wam apt,um, : .‘

| Kantozovmh end Garntke” using 1ineax pmgzmns, |

ﬁasi@zsd ‘Bha femﬁng mael for optimum pxadunum acheauung”

!1. - Sow mtaruvmh, "fl'hs Bost 33« of Eeenond.c nnomea*

(mzera 1965}, Appendix I alwso given in Ellman,
g‘,’i (Cambridg. 197133 PPJM-!?@-
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'3 in m steel :Ln&m:ey s |
S out;m of proﬂuetn, in thu given assnﬁmwh
k‘ ———— xn j 18 to be distrivuted uang ] pmammg
eaterpriBen to o’otai.n aptml results, '
N La% ’13 atand zbr ahm of the warkmg tma cf the
' r:l.‘m entmriae deévoted to px'cducs.ng the 3 ;:mm and
| ’_ 4 for praducum paaaibﬂﬂy of the 1“‘
for the 3%‘ ;}m&l&t‘t per wnit of tm.
(A=t w—-—-mi. (§ m 1 o= 1)
- I"b is reqnuad to dstamé.m the proportion of time of
_Hawh enterpriaa davated to the productien of emch output in
_nuaﬁ a way as to minm the volume ctzautput given the
a:swbmam plan, é o |
' Thus, the cbjee‘kiva ﬁmcxtim i

ant‘erf;x:ﬁa "_

| ™ R R |
mﬁact to the fnllnm constraints
R I ¥
;% ’:.3 o 8

| tee. tor eaoh anverpmse, the totsl time spent in pmmg |
the ptsductn amna'ﬁ exeeea %he ties svailable 1

,'L | o

. Aml
(vhere fn = total output 5: good )]
t.,0. the dutput of awh gncd uk is 'the sum of the output of
811 the nnts@::iwm | |



el
'z ow m_;;, G —— 4]

3..5. #he &aaoﬂﬁmt ;;m ia aaﬂnﬂal. md ths nm-xzagwkivety
'g,,-emm;v-r : R
- ?ho nptzml ylan wam § 13 ﬁhmc‘tcms& by the exu‘kewo .
" 'of uhaaw prices (given by the dual] gy ——ew- g, ' fOF the
'*amputa (or woro praamly for the work tnvozud in mxfao— :
 turing thea) end 8y «—= &, fOr the working timo of the
etitexpriscs, nu;eh that “3 13 - dﬂ. it z“ > o,
( 3., € 1t the tth antexpzm produces the 3 prom;t,- then
" the shadow price recolvéd por Wit of time for the product is
' eqm to ’ths a?wlmr price of each unit of the mterpniae 's time),

| 'itz:! ’\<'._4;""~“u "°

" (tee. 12 the 8™ enterprime does not produce the 3
-pmdnct in the. @ptinm plen, then the shadow price of the
| owkput vbinh it would have been pmible t produce per

© undt of time at that enterprise does not sxosed the ahadow
,-;m.ae of 8 b 8 af tlm on the ith 'mtctp:i#d.

‘4.8, 4L the wtpnt r..s p:wﬁmed in QXBG‘Q of mquirwent
.then ita aham prma ie zexo,
a |

""Zf xu =1 1t a>0
f.0. AL the nha&av px::lm of & unit of time at sny enterprise

" 4s positive thon the enterprise 4s fully oceupied.
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Optiml p::oduc‘bim schedunng vas tim‘a ;ypud
| ’tc the tube m&lma pz'aduamg tubes for gas pipelines, &
| 'qms.ty soarce in the smw Unten, The optmz. ;madﬁaﬁm
.aéhaam.a awe g ;das.ﬂmal ontput of 60.009 tons of 'huben o
o and 8. xe&uution in tmapnxt costs of sbout 15 pamn‘%,

& umpmd with tho proﬂnmiw mhedulu and attachment plm
Nve::ked mw hy tb& tmdiﬁmal na‘kh@lﬁ.m_ B C

) o A m;lm: fie18 tar tha appls.uuon ot J.i.mw vmmﬂng
to- s.npxoﬂng the mathoﬁe ef wnnom cn:ietnnticn hu bmm
in wmmg mrb ot apﬁm}. pluns for the development mﬁ _
J.acat&.m of Muam“. ‘Ihe :l'alltm.ns pmblm VAR tolved
| for the optimal developamt whd lecstion of waterprises
" for the mining snd processing of eoking coal.'? The mode f
optimizes not 0:113 the mixing, concentration and transpor
tation of cwm.. but also the nﬁ.x at chemical mk!ng plen‘ba
and mtmu:gmal piils. | :
| Eha dwelopnent m uca’cim of eonl nining s 23@
B Qpentm and 60 p:aﬁjew&eﬂ ml%a and quarxies in fo\m mm
s "~mm optm”ﬁ, with some pﬂl extyacting simultsneously m
o m' threo mﬁu ::f a0al, - '.Ehe tatsl nunbér of €oal srudu ‘
 woa 15, vith each gmae a122exing in thermal eapecity,
5 'quauty and ash =0d mip aulphm emmtent, There wexo 27
_\;ﬁmmez plan‘!;u for wmw 8 total of 253 nizes were wmm mt.f |

’20 mw; mgog ﬁuf‘sn - -
_ .13. . Ifgdumko; n.s, pp.,g‘?..me.
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Among tm mf.on: upmtn am-ugui were. the
t@'ﬂ.@m e where mx-e the new cmx qmeentrwtim pmtn tq ,
 be buils, what eoals they were %o cmeontmta, ‘which conwbers B
| wm ta Yo 1inked up ﬁth vh:.ah pite and m::mm%ton ylmta.
,;;whn m to gat the cmmtzatc, vho ordinsry ooke, ett.

7 he mofel teock asoount of $he diffeences in the |
tﬁem:ml and eeenbnie anuutan o!’ the m:.ng and pmmus.ns.
ot mm for 0¢k1ng. mich m arue due te !.nﬂumaa ‘exexted
. by d4fferences in uinms geskogleal and sther Batuval comdi-

- tiong in the coal basinw md cosl fislds, the teshniques

,am twhnala@ o:! m&l ming. 87 sonesntration ind abh |
o t&m &oam‘b was also taken of the Mﬂeunt perim of -
.ﬁ&atmctim m ihs vmm ;ua n.nu a nmbor of eimaxr

In orasx %hat :xus sanudomtim be gives ta thu aksm

tactmu ' thg inputs ware cﬁ.m;tqd sy m!.shtn& mmm::.

- cevemﬂ. AR the ‘model u nalplioltéd and mm imtlva: '&u
- uguage of ¢nnbamm netn%im. tho mz mthuutta}. A
gxemtaﬁm is cxvm in the Lppmux to this chap#ar, Eun -
~ only & brief dewx:iptim ot the emtmat- m:& the a‘bamm
mm;im ie given, - " ‘ |
| | l‘am: utn o emmtn wel'e dnm-d s | .
!Eha ﬁmt mt mlsuﬁ %0 eonstraints for mquﬂmxxta,
_the seeond to constrainte ftr rav material dtuwnn tﬁ |
| 'p.tanta. The th:.r& ut co:xmeed ot omams.nt- for zuamu. N
‘and, finally, the fourth set dealt With ccnstraints fox
In-m bglax;ea for azm“y coal and aoncmmu -mr oy



@ade_point.

 The oriterion of optioality was formulated so ae to
ainimize aggregste oapitsl sad running mput for soal mining,
production of coke owicentrate, transportation to the poinis
of cemumption and the ume 0f coalm in coking and blast-
- fumeco proa.uction (tor dotails ses Appendix),

The problem involved roughly 500 squations and 2,000
varisbles. A significmt amount of savings wore msde through
the optimisstion exercme.' The savings on eapital inputs,
a® comparad ¢ the carliier scheme came to 150 million zoubles,
_or 20 per ceﬁt. Annual savings on ocurrent production inputs
equallod 98 million rubles inoluding 40 million rubles on
improvencnt of grade-mix, Howevar, there was an incrceese in
ths average &ééance of coal transpertation from 77t te 921
kma,, arieing moinly from the use of low-cost coal at &
particular mine et Kuznctak, This load o sn incrsase in

txanspart :!.npﬁta by 24 cdllion rubles a year, but this wos
nmore than compensated by the savings on current production
inputs, The excxeise almo lead to important qualitative
concelusions aonaeuiing the ehsnge of development rxate in sone
eoal hanina; changes in ianas of eosl deliveries, changes in
mix, ote. |

Paymonts for nsiursl reeources

| tradltionally, Soviet enterpi-ines have not hsd to pay
for the use of land or natursml resources, Rent payments fox
 the uss of aca::’eé natural resources were introduced an pax:t
of the reform, ond currasntly this principle 4s arawing
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| v mem utten%mn a.n Soviet Plaming. The ziﬁaa' t’tm such
| ,-xsmnta oan be 11lustrated by the folloving eiaplo eample 1’
L fm hap thrcs ngéel of land of varﬁng tamnty.
f The best p:lan& s:!.xa 200 hectares, omn yleld 35 centnem pexr
" hectares, The mmm one, sise 500 heotures. can ylold 20
- gentners per hcetm, ad the wcmt plete. ot mm sige 4!:66 |
'heetma - mam i5 centnam per heatare. Labour aoam per
| !.mstm on awh piece of land are S man dsyw, end 'bha Tesources
nvaiznble ara 5000 m dayl Yor simplicity 4% 3.3 asyunsd
. that tho nm-uiabm zesources (ssed, tertu&uaz. nachines atc)
are uaed in equal qmtitieu per hectars on all three ptewe
of lmnd, end are available in sbundence snd do not limit pm-f
| 'dunts.nn. m data oan. ‘be represented by tha tabl&, -

EA!I'.I M.a _rz;am. ..9.."3‘....

; Ruau‘aeaa

I.md. Best 1 0.08 | 1 200
i (b&%az‘e!!j R | oy
“mana Middling | - 0,05 .} 500
'Iaand wm S L L b 0.0T 1. 400
B i) B R B
I&lbm (mm + 0.12 00‘5 | S 0.2 SDW !
R days) | | S A B !
"Qn%pﬁt IR A T A | B T

— S SRI—
| Bnck eﬂlm Mawhea the mput: nmnam ] pradm i »n— 1
E toer of vhwe on that typs of .uma. !or q:mplo. the mcmd o
: culm indicmu that bl produce 1 centaer of uheat on the
‘»-umm lend Fequizes 1/20 = 0.05 hactares of 2and, eud

l1h4'.‘ For this example, see Ellma.n, n.11, pp‘35_7. C
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*3/26 - a.w nan aaya. “tn Mﬁt to maximize mwput, 'eha
aptzm aomtim 1& %o m 609 m days on but lend, !
-tSb@mwsmthemmmma, and 900 man daym cm :
the wrnt },ma., Total autput is 19,500 cm’cmm and 100 _
_'.Ahmtma of t!:we wrutém smzﬂmm. | o
o 3olvins the &m ‘problem, the shadow prices m, .
fe:z MQW 5, Loz ‘the bea’f; :mnﬁ 10, fox nidau:ug :hmd S end
" for the mtlanae._,, - |
mﬂamaee m 'B!xe temnty ot 1end wesults in 't}m tmt |
‘:that mying :;mmt:,es of labour are ezpandad pexr wit of
"foutpuﬁ. 8% the omnme time that the oxpendituris ef laber
. per heotars axcidentical, Utilisation of the middling lend
't:ather:tﬁ@ the worst fa-mav 0,05 man days per centnex of
B oﬁtyﬁ%;_m& pezhsatm the ‘mm' is 1 man ﬂn’y;. The use
- efa heotare of the bn*&’m& saves two units of lebeur in
¥ wmpaxs.sun with expgndmma on the wrat J.and, md the Mw
- prlce 02 1 beotare of the beat land 18 twice the valuation
otlmdayﬁrlabm ' - o
' EBence, the ahadaw pﬁaaa nt pieces of :uma of &fferent
fax‘bnmiee reflset the seving of Labour resulting fren pm-v
‘4uotion on the best end middling pieces of lend xether than
-on the wormd zﬁée’. - With i&eﬁtical exgmdituros of 1abour m‘m&} |
and the mezns of pmﬁuotm per unit of sown ares, the shadow
 price wiua.te the quantity o:! aitfamﬁ.al rent caused by
- 4Afforences in the fortility of the piecem of land,
' In our oxsmple, if wo let the valuation of 1 man day
of iaboz be esqual 1:65 rubles; then the diffexsntial rest
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from 1 hestare 02 the middling lend is § roubles ead from

i hectare of hut ma. 10 roudles, Inc:l.\m.ng ditnmtm

: ren'b :ln the vamat.tm of output oqmizu cont per unit ai

' autpu:b o p&ecu of 1and of different Lfortility.,

_ 'I'he 611:9@1: ealeulation of difforanual rent holpa the

| umﬁim of a numbsy of prahzann. It opems u;p the possidilisy

o ﬁzmg rent pwta to the atate for theme ﬁentax*priaes vhigh

. uso ratiatinly batter natuml Yesoureas and land, This crentes

zeal equality in the conditicns of entorprises in agrieulture
_ 'a.nd mtning regaxalm ar d&tfermcen in their nuttn:a‘l endows

mts. payment of zent is & stuulus Lox the ratimal

utimatlm,: vbeﬁw MVW‘benm«, and amsuudin& of

natural ’zicha‘m 'An obSaa‘ti"ve :lndcx for the comparative

. economic evalmﬁm cr: isnd, md also vaw mtnr&al. acpauw.

) -'fmwb; m nthax' natum repouteu is mz‘ud,

' I

A1L the modsls showing spplications ef linear progra-

| m:ms in optinal ‘planning, autla.nod sbove, sulffey fron m«w-v

B 1umsatz.ons, some specifie te a partiewlar exereise md athmu

_"_ ‘whieh axe uuhamal in ahmetex 1.e. they weuld axise in

any appncaﬁm cz 1ineny prnsrm;. Ve wubd tmdwﬁake Y
_vary general dtmm:.m of ttw MOVJ 1m1tﬂ%fm snd nod

" g0 Anto the apamw ﬁetailt relating %o each/eur models,

. Yor the nk.e m? pz'cﬂiﬂim. the 1imitaticn-s have been clessi-
V. :&gd under mtahle haad!.nga Appropruto m@m«mw h‘



mde t:: our mu:, in order to 11lustrate the kinds of
' ',pmwm vh&ah nay axma iﬁm linesr pmmm; 1: nwed
'm & ;aarb&aulw aua. _:

o ﬁhe aﬂ.’im az 'bhc mmta givan by e tscms.qtu
" would alvaye be deternined by the accuracy of the nitial
t!a:ba :teé into the model based on the teolmiqun. Lineax

N pmgmning ise :eelaﬂ.valy new addition to the aethadewm

of planning, ‘1% han not replaced the traditional metheds of
© oaleuiation, The book-keeping snd statistics which provide
the Aa‘bai_,}xaéié besn: awm& geeordmg %0 the requixe;iignts‘ oz
traaitiomi pianninlg and are more Or less clsusly tiuami'
to sa,ts.sfy them. m naa M’ uim 80 collwna. m mm:w in, |
:mumaied, md an Séna mn may syen be mtmu for
vie ’by nethods of umar pmmins.
N ro:: inatme. Lor an sytmn. solution of the ’cranapom |
px:o'bm aet mrb m f:he z:neviau- amt&on, there is a deﬂm.te
pm‘bm :olatme ta mmity of the nnxnl used by the
| traattional mctmau. Tho traditienal ¢slculstion methods in
tmapm mgmed w«nma of cost in texrms of mam: _' |
| 'y exganditnm I.:Lnear programning mquimn more conmta
" forms of cost’caleulatiens, For individual divisions,
aa‘kegﬁﬁm of iuj@z’k. ﬁi.x*scﬁonl of movement, wnd typez of
 '1$ zolnns ataok. tha in tum mqnime cost computed m@ in
tema M.' uvamge upaudxtmn zor the uyoten, but wnardmg
t¢ data to:: i:hs pma.m.w tnvisiona and m mww
. ma -emg the given mection of line. In Wis wey it 18



 ponsiblo to take sccount mf mly the aponmm- vhich
i aamna upm 'amémnt' md wolgts and omi¥ 'nmmua A0
aépeuﬁenﬁ“ ma‘ka, whs.ah ere ditﬁauu ta al!.ecate to npem.zs.e
; magm mﬁmenta* and which *romain unchanged no mﬁter wvhich
’f._"'_“vami.m a! the plan u euplmd' s
| . 3mn9mm apylacatim of ls.nn:e pmy:mi.ng mathods
e ’a:l.se dcpqmas on tha mw of infermatien, Por aptm ourrent
t_ ';ylmmg, pmt m& mmﬁa pruminaxy :mfomuen ie of
: the m&tas‘h 4mportence, In most of the industries, s
vla;age pmpm:tim of m:da::i sye changed betwsen the autmiwian
' ot smera and tha ae::mem &he ‘prodlem is quiu aex:&oaﬁ. o
g 'maam.y for the rosson ¢!t cotexprises have to send in mlers
- for :npn'bs bezora they axs am of theiv pzoduut.‘..on plun. '
- In euch eamas the traditionsal meihcda offex moxe ueops and
* zoms for adjustment, For exauple, in our production’sohodudleng
| X@ap problem, the pradmim schedulesshave detailed know-
‘ »Ledss of the real needa of the consumers ‘Bhi@h ney bs Bore
""”.mmm; tmn thn Lntematmn mi.labh -3 thu annpilem of
: ¢pt‘3.m§:t plm In prae‘tiae there :l.t alvays aco:pa for mome
Exntyxs aubatitutabinty in ;eaqmammh and to some
#oarce pmduats the nmﬁms.m schedules oan -uggew acaeptan
) hh altemathma ta the donsumer s.n & way net open o the
L emﬂsﬁm cf *bpﬁmal' plaans, |
. | rmmy, 1% nned be Bentioned in i context, that
%o dound wath the tuge siso of the caloulations involved fn

mr i swii A

5. -‘w Kapm. n.*:), PP#W"Z“. .
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gmomlﬁ mach of the information is aggregated, 1”&3.#5
. Wpﬁtm axmri“ A% times, many impertsnt fsetm
 may Ye néglected, for examples, in produstion sehaduling

- for ztao). industry, the cost of transporting billets :xm

which the required pmawnm is volled is ctttun mﬁ;nkau_
inte mmto

The m:t emam cpum.i%y sritexion 19 maximize
‘tion of the local optimelity indicator, the profits, or
eanve::aely mmmaatim of uyuu. How maximigation of

 profits nay not yield the product mix soelally desizables
o 2&:: mtem:e, a batf.an quanty but relatively more expmi.ve

: pr&&uot nay x;ofz be ;:mdmad. 3:1:11&:13' Y pmdmt ming
chepper mpnts; but aaeiauy 1rrelevant may be pradueaé.

I In mza:.. s :maa:. optinality mmiuxxk criterien nsy

: 1@&: the eettz ond benefits which mm to othex eamia
| units i.e. Sguores extemalities,

7 The problem gets magified when w objective funetion
. relates to, mﬂemntim between two seaters, The mnph -
: - plastics industry i.lmntutos whis wexy weld. In thﬁ.p some. |

the ichjactive ﬁmnti.m g. ,%3: 4'“ X, - ‘w‘}.,
| SR = | |

" doos not ;&irtain eovtha ym'sin netor slone. VWherens,

18, m n‘kaoi &naadw mui'na more than 1000000 esxders,
. 4awolviag 60,000 users, haw mere than 500 pr&ﬁtm,
~ Assping fens of thmu ot pmam- o'n:ry y»a.
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: 'Wa&'ian at thu ftmeﬁen mmld lead to 'y urtain eombim
',,-'“aati.ou of xj_'t {1.@. fbypu af pmtzcn), 3.1: ulm ruuﬁ“
© %o the ertm:tency effoct {a”) of the plastics in msotoxs.
(e ——— 98) ' Here @n eseortment which leads to mexdmun
" effiotency sffoct of use of various fypes of plastics in the
.aemaunma nemtm, mar 0ot he thc mi ptaﬁhble Aaumﬂrh |
o -fax the plaatie inﬂunts-y :.tm,: “ |
| , fﬁw absm&va Mﬂ:‘sﬁn 92 the typt used $n our -
f "aznmple of optintsing the aw.:l.apunt and lecation of coal
;-,'mﬁnet:cy mquxrel the mwxﬂm of wits of tmopoﬂ !ﬁ;putl ,'
S.mcz mﬁ.ts mt maaﬂwemnt mp}.oyad in meoasuring eoks. 1&9- '
in %cma of tone of cmcentntar (See Appendix), This 15 1»
_ bound to lesd to manrmnt errors, In esses vhers the
 4nput to be WeGuced in this menner is heterogeneous, agereg-
ft:im exTors wm also mmﬂ.‘b. B
A major ltnitation L introdiced when wectoral apﬂmi-
mtiun s aau@xt in tha abame of an apﬂm‘l plan ;ppxyi.ng
" to the sconomy o8 & wh@la An sbjective function may auffezv
: :mm various shnm%emmgn. aa the resourges in & nmtom
g:a‘hlem axe mﬁs congidered atwmtiens which are opts.mm Lor
- tha ecanewy u a m:!.e i.e. tha mputs. raw materials oto. '
used :m the seetoz fo:: which tha Opum plan is bemg werked
out m not, aetemca 134 aptﬁ.m prices) similarly the -

sectorts -

. ‘consumers of this mgmw; may not be wrking at ’”"“‘.

T ———— '”

;-‘:_37. A najor argmen‘b sgaingt using roﬂta a5 A lecsl
s : upﬁ.gmw eriterien is that u niﬂlﬁ Yiﬁlﬂ ’08“1*'
nani.any mduimbla.
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. ¥lelging optimel results. Tho nst result would be & faflure
to take accomt of extrensl pmbleu in isolation from each
‘othese snd from the mtmm apts.mal ;n.on. |

o m tha lineaz grcsrammins nodels desoribad by us

‘tnmrb tha wﬁvﬂy level u sontinuous Mubln (aotivity

N impiies m éuzmani.e pmcew 1ike productioen, anaamm,
 dmpoxte eta.}, mvui‘hnity ean only be sssumed if the preduct
‘involved 1:!1 %ha ae‘hivs.ty is itself fully divi-i.ble, In nost

9! the caeaa pradzmts m nat. divisidble, !The levnl at

| 4nvestment activities could be Tegardsd as perfectly divisible
" 42 tho new copacities established as the result of then ..

ut&ﬂ.ﬁ&p were thguelvca d:tv:.uiblu ot will, This u. ,

af emxme, nevw the cmn' 18 X% It is upoass.bu to :
fmstm 1/5 ox ’I/m a! & mschine, Signifiemnt autamzma can
b thducaa in the eases of industries vhere very lazge |

- and costly units of maahinery are involved in Sertsin
'nmeeases and . tachno:.ogﬁ.aal phues. for instance, taeetzm

. power ganaratim, the iren smd stesl industry eto. th

~ 1imitation 10 pmmrly ptrtimn‘l in the osse of Hovitt
l"Unim as the -aule of praaunuon is mara:uy wyy hrm.

' &hm are amanaa dﬁ.amﬁa prograzaing methods, dub as

yet thay'?oﬂ uct b&m ;pp:u.ed in SBoviet ylauning. ZThe

‘;itdimreta mcaﬁm is vexy swkward from the ﬂmutwbimll
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pamt o:z view, It uplies a predeternined range of vagtante
:!far ths aapmny and structure of an antwpnu. Pox exﬂph;
capﬁﬁity ot pnmtkylens mﬁuhﬁom is pzuct 34 se,cm,
6@,9&0 m& !20;600 tonm . etc. & year, | 'V:.th the npp:auh. .
hmver, ths optm vmt ‘may not \Se mang the uzﬁmﬁn
xnma:mea in sdvance’.? Both he objective function snd
. the aysm o:t uomstmtn !m ﬂu mm are Maax The
1mnm?;y uaaumpta.m 1uplien conatant Wcmn %0 4csls md
aconatam ﬁnput md qutput pxs&eu. th:.n rsqni:ea that essts
‘and proﬁts zs.ao precuols in propertien with tha level of
) antpn-b. m: u & highly simplifying nsmpt;&m. Kemtlly,
and iﬂpeeiau; m hrso-mah jmumts.m, hcmloaul t
dﬂ.mim ‘and ingx'eam retums arise in the profuction
gmewn. 'ﬂm cm curves sre, in gonaxal, u-uthea and not
mm mea. The profit functions sssceited with U-shaped
cosh anx:vea m:a mmtnmy nenwlineay, mvutmtim hava |
m%aleﬁ that even a vexy slight degres of nen-linearily ean
- caume’ ; mm pmsramm ealoulation to yield mmrn whé.ch
diffaz: mhtantmw from the tmue optisum, !crwver, the

o 113%58‘-\' pmsrwms ca:mzluts.m can eawily produes & molution

B mxzm than that which servos as the initial peint for the
o SE— ' | |

19.  Foforenko, n.6, .83
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m:t.tmlaﬁan.zo_ Sm assmo of non-1inearity is the xule
-' -ana no% the exceptim in ooomomic programming pmblnns.
tho npts.ml smw prinm whﬁ.oh amnn fron &

,11!1031’.’ ;msmm neaensmm m:ly " mugﬁnu euat mtw

_bf pricing, Dobb has emwﬂy poimad out .that a cans i'm:
_. t uiversal -appnaatinn of marginal cost as & griteria for
" pricing is very wesk, Only in some case, OSD RAFginal
608t prices yisld Iapp#ﬂptfiﬂq vesuits,?! The -ms.varaﬁf
signifieonce attached by Zantorovich to him ‘objectively

~ deternined valuations' or shadow prices based on & linear

programus, haa beaen severely oriticised by mmhiaw.zi

_mcm:&ing to Kamhincv, thest wvalustions csnnot he roganded
&5 wdverssl equivalents for the substitutien of some
'_'T'::aaouwaa by qrthm, and oan only plny ‘a muuw rols
ot muatipns of ahoz‘tagas mﬂ nmﬂ.ti.n of resources’,
- Further, *the Muatxm are for purposes of -.uncut.tm.
._ ‘Thay osnnot be rugwd-d as criteria for productien end
-they must not de trontod as east;' 23 The role of pumu

PSS SR —

29.  ¥.J. Baumel snd R.C. awmu. *mu: 3raducml by

lrnearization in mathematical programm: r.ng', ﬁwnemﬁziga.
overn

IR ‘l98'!. Their investigations have shown ithat
s percent of the saxpled cases the linear pro
Galowlation y:.uldod Joss than ity per cent of
' ‘ehe maximum profits ind that 4n wgy sight pex
cent of the ocases M led to absolute leésses, In MOXe

o than eighty per cent of theliy randenly selected exanples

- the linenr appreximation gave resulis poorer ‘!z!:an the
rendonly selsoted initial point,
- Also seo Eoynal, n.18, x’n a distussion on nm-nnen?
- post funstions ma theiz- linear $reatumnt (chapter 7

zt ._M nabb 'mmx Cont mv:uihd' in Welf Econondicons
e and *w !. i‘gﬂ. . '

22,
"v 23’ ‘ ;r

‘7and 21 ning,” (Bon‘bay, 19

:‘;ﬁmuh&nov. tﬂa.tor:.sl pzo:ace tc Kmtomvich‘a book,n. 1 .

o PPe 3%, Almo spee M,Dobb,'Eanterovich an optimal
ing and prices’ in rggm on ggs,tgy.m gv-zlagmt :
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' a.m by ap‘ki.mal plmﬁ:ng ad s.ta xola'bion ':o neoinnat
| pmcsng au:& tha opsmts.an me thn Jay of value under socinliasnm,
hag bown o ‘subject Of intense snd wide-ranging debate, and
lt ia no*b paui‘blo heve ﬁa ms;im;u the entire di.semuim
) on ‘tha mb;eét. ALY tha'b meﬂ be 8aid is that the pmceu
n%aehed ws.th 1dnens z:mgrming can Yo undesirable,
. ahadow prices lead t0 8 Mher a1£ficulty :a:.sted
to ubat 18 knowm ax stabiisty of the shadow priced, An
optm pm W dofinite uaortmnt of pr:aduot: o be |
pmﬁue&d‘ ptaducea & definits amm of ahadn prices
‘agmoolated vith this particuler assortment. That is, shadow
prices md the stracture of Output are simulaneously |
detemﬁ.ma, Thewe Mow prices ma&n stable a8 ung an
tm aaacr&nent mim within tb.e e two coxners of t%
m:m cmtwt o which the npti.ml plan 11”, but xx i.f
' _the nsoztmmt nhma beyond that, the shadew prices beeome
urelemﬁ. '!h#.s can. o nxmzawa diagrmﬁaﬂ.);. with
L s two goode. cass, X &Y; with ab, bo, of, de being the
1dnear cenamintn. O |
 fhe mrrow shoamtho assortment veotor of produsts
x&m. The upt:.mm maum 1e givon by posat s on the
Mar anzxtminﬁ ‘bc; ¢ ohmaes ‘bttwan b & ¢, then
| tha shadow pﬁeea zema:ln au'bla over be and there is no
pro‘hiem. But u 2 uhangea to 2', we land into difﬁ.mty,
 The 014 shadow prices eiven by the slppe of the be shov |
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4 o L ,
._ that pm n 4s taantbiu, wexess n 1is aleaxly not ‘
f feaaihle o i% lzea outside the - teuimuy region sbode o,
5 Onee wa mc tm u@aﬂmt vactcr 2t 'bh_o 014 shadow pr&ml
bscame z.m:alemt and new enes emerge, This is & problem
" inevitably linked with the simultaneous determination of
g ’uutpu‘ka ma pﬂcaa in lsma.z pmwms.ng ma oAn ba u m:mr
o Wtatm in Mn uppne&mﬁn to pla.nnﬁ.nsa :
method ﬁ: ﬁ;ﬁgg 3373”3%&?{ :’%:zi?%:m%‘?"‘% e
.hoppen that tha long-run savings resulting fronm tenmim
PrOgress ure mMmt&my geeater than efficiency resulting
fwon the use of ihis methed, Further, it 1® possible that
mre ahaﬂ-emm nmfg%%as mcmtod by improving the
way the emmy fmwtimt (2.8, o reduction in the conmtruoe
" $1on and mms in periods for new plmtn) than "by pmming
calMaﬂm.z‘ i . .
h * Theso exe some of the major limiteticn, ﬁz;ougb
| ainly nut m, which restriet the use of linear
p:omns as a tosl of optimal phnni.nx. Kevaxthalcnu, -
it mum ‘Do nn.ive fo mumpmue the weaknosses, The
appls,aaﬁon nf Zuma.:: programaing has xevesled a&mﬁimﬁ
~ potentisl for o mere efficimt uss of repourdss, os
‘4llustzated in our cxsmples, Thus it bam & decisive edse
| ovor the traditional se’bbndu of calculatien, ?u 1 pxtc‘tﬁ.ca;
tetivlty ap%m&'!. plmnins in euncamd with abtuning \mﬁ ~
answers to questiona to whieh worse snswexs are obtained ‘by
| 'athw methods, ‘?5 | | '

—— _m-u:__.
@

' 24: : mm, nu ﬁo‘?&a -
' 25‘ ; é&i' pn'??q




er
_ ) ﬂa ﬂm vc !mve ymamtca nnow p:ogrmm as an
.'npts.mmg tecimiqu; qppueubh %o pmuu:m- mn, as

B dwalgptd vy Km‘hmvioh in 1939, mbuqncnil:, xmtamvub
mmtemm%d linear pragtming os & model of nationtl

a‘,mw x,mw, 'both ourrent @d pamptcﬁt‘fm W emm&ﬂa.

mi):w eybametauianﬁ. the 'Esm and some othexr -mm-
"mat.ttutea, hnva nmcs bem arguing for m apﬁum fmm-‘
o tiea:na anéial:lat economia ayntem. Mmt of their urmentl
and mummne derive from Xtwues linear programing ee an
h mtmmt of construsting natiensl eeoncmic plans. |
L applmation of lincar prograTaing at the level nf
: the seonony ae & uhah, wuld entail, in sdiition to the cres
% have almesdy outlined, ssrious compliestions, The task
f’,-_-_\wmnd imrzte & colossal snogat of data colleotion and computse
: -ﬁm;- iu a Suviat ecmmﬁst has oommtoﬁ ¢ " lmsc mu‘bez
i.nf Mabuu, wd intamhtzm of various Kinds comwkmg .
,g;thm to one. mther, p:.acse bsforc us a barrier mmo\mmlo
% the present tzne" 26 1y would be aifficult to take note
o2 the various mtemlaﬁm mong the different branehon of
the economy, The eoag&exity c! these mtemnnomhipa
_ "tauid precun naﬂwm«a!z&tie& of & degree unsuitable fer
Max aymmtiene. With a constantly upmmg tcnnm
snd-an ongas.ng ‘scientific snd teehnioal ravolution' thue |
amlz:it&u will m:.ti.p?.y at & rate beyond the -oepo of a
= mﬁw& 1ike linear prmm:lng vun-htmx omsnuy arsan

| ,’26. A.Iu Vamhte:.n, ﬂﬂoha on apmm. I’hnning*, i.n Hove and
" Buti, , A (P@&l‘np 1’72” p.‘?ﬂo :




-tha‘b fme t-ha purpaas ei' draving up & national plan, uatkaaa
af linaat pmymmmg axe im&cquata. 'fmy mst be mpplo—-
| manﬁe& vith other forms of mathematical prograsaing. ‘th
msthaaa of 1inear pmgrmmg have their own bomamea. aven
£t 4 Mﬁa&enﬁﬁy wma, bui they are not the ommipotent m&
'1&:? Iaplone®, 27 . | | |
| Apart fvon the eforossid methenstical imitations of
the taﬁmm)‘w, the m&jmy ym’hlen is the formulation of an-
bhjcetifa fxmation, the aptin&uty ﬁri‘bcril., It 1 nfﬁmt _
"t peroeive af ol apﬁm.z.ty eriteris expressing the conver-
| genes 8¢ the mnﬂmt:.ng interests 02 the various mups and
gtrata in Soviet soolaty. Soviet plmaxs amd ammms _
‘have intensely debated the choice of an op¥imality criterion,
but as yet xw eomolusion ams © b; in sight,

 RNot surprisingly, %h- cmtrucﬁen of an opm-.l
Baticoal plan in the Soviet Union, using linear programming,
has wt pzomssae& bayanﬂ aiacunim and the printed wsrd. fhe
' gmbamu%y of the Bappm:mg in tha nesxy future, is nat very
bta@at. (Ehe ﬁmgariw have tried using s standaxd Imdm:
model to, censtruct a national plan medel fox 1966-70, The
‘astusl plen of course vas not bamed on this medel mlens. It
‘Wa3 prepared by o stmultanecus use of traditienal methods sd
programaing, - Por the seke of s.nwmm. the details are
'um tn the a;ppend!.x to this chapters, |

T Dk, et



i‘. i' ﬁmt‘brai.nta tm.' zreqmm“

e S

m am:h cmsm:: plant the total mix vmmta ixxc:m&ea
- 4n the uptim gmn ensure mzmn-m of annual pmémuon
oromeanite, | ,. : | |
cHexe 1 .- A
N | m mhx ot aonmex plmt
B =es index of ax yariant .
= By m ‘number of mix variente at pnm 3
xﬁ' | —— n.munl mix output -at plant 3
I tam mm‘bw of gmut-.

"Be cmmsm- !ar m mtemal dcnvcmu tu p:.antn

| Z rl > Z k
- J 33 e & ’“1:
N  Complete sstistactien of sonsumer plant vith dsliveries
ot ﬁmaenmta of mmnma m&u fron sll muppliexs is
a‘b.uy.tazy. , ' '
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By e shars of 1 oMo cosd tn £ mx
© 9% 0 .varimnt st plant 3. .
4 ew= index of supplier,
:tk . wee  gat of mpneu.

Lar y www delivery ef 1 amcenﬁm‘zo h:;
- jri.k _— 'uupplien to plan g : o

3. . emamu fox msm.m SR »
| “!1,;-: * zﬂm - "ﬂw‘b {1 = f.ﬁ; seessey K}

' ' (2w 4,2, sevensy r}
Yox cpemtiag pits which mist betuoluded i.n the plan.
total amwnu are aqm %o z-ma wiuze of autpnt

k #:tz P (1”‘;2’ lntdtvuy h,
-t ' (f - ‘;2; XTIV Y] Frﬂ,
Pi ER ; 4'29 sudey 13’

M: p&ta whose abnutory inclusion in the plan is notY
 previded total Geliveries must not exesed maxinim allovable
volume o cntpnt. |
Here s
o '-—m iit o:.' quarry andox
P e total m:nbe:e of pita

*s;:‘ wee  number of operating xE% pite for vh&eh
: ablxeatmcy inelusion in the plsn is provided,

5:1,9}, Rt W‘mme of output of 1 gradé eoal b
YT 7 pat £ for which obligatoxy m«a&uﬁim
4n the p:.an 4= provided,

o Myy  oowe Heximum possible volume of autput at pit
™™ . vhose obligatory :nalulim in the m.tn is
, m*b pm’rmtﬂ ,



| et | .
- uantit; o:t 1 mat «n.i cxtmtﬁ at
“n,x g:.t £ ya:xd conamirated st 'bnas.n L.

o xn o m tho same for eoal emmnmm at nhmm
L EMP - eoking plant,

‘6 - cmtxs&ﬂa nmms In-Out hlmu tmr cxﬂinwy {mﬂ.

_' ami emﬁanﬁ:a‘ha far m mﬁo—-gmt. o S
_;_ xﬂ-ﬂ . 2 . ‘531& ' 0-
f c F,ﬁ | L

_4 Por ench grafde-point total deliveries ot uamm
ey ﬁcm g:tf:a are equal te total dslivexies of ummw

coal té all pmt goncentyation Moxin.

8em L '

ﬁ.minaaxctgma oint & pls.ax( taf
_-.:ah,s,pmnﬁota m‘muﬁac c”?n

r,_ — aﬂ of pit: addncent to mdwpcint -9

I TP S "Iﬁelivary of ordinary grade ¢ onl at
f’-“-ﬁ" R ;mdwp.mf i % phm -1 |

Since the objective fumction reflests the total inputs

 for 'the.mmi?ég,' concentxation smd tsnaportation of coking
'éﬁ‘aﬁ.ﬁ, the m&mﬁm bi‘ all the transport fmputs %o s single

- mt ot meumammt {one ton of memmto) requires *&h&t |

~ ths mtatxl ot these inputs for Tlows of ord.tnaz:y corl

o should bg nultiplied by coxresponding eorrective eosffictents;
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mm fxmctﬁ.:mua :

* Z ..-(’ﬁ;&.*"’*ﬁm’ * Z ’i’i*
‘ _ s

) > 7 ’13_1,3#_, ""u::.g ““ '

2
Z
1
__!5_ |
L
Int

1 €. t‘ 3"1 _ | B
R o B

i ﬁ‘hcm is need to n!.nim.zc the total mm for the

'_ nm:ag and mmmﬁm of eoal at 4 ooal bnm:, emm
“mum of em; at the- pimats, transpertation of ordinaxy
coal snd mneent:ate end inputs mm.a with the mmiu

- 0f mix mtams at the plent, PR

. Here z h ' -

;z —— Mex »f ememnm mc of u;mt

:‘ mix —— ':' Voluze of aoncmmﬁnn zuputiwly st
ot basin @ '; canosntration mtaxy
oY 4 (azpltm 3 o

_ ﬁhe mﬁm uﬁnl was mon& of fexty uatm.
| i. aseﬁoz: m deﬂmﬂ asa pmmsm snd foroimnmm;
_mt nnpmm,e for a daﬂm.ta mgo of proauch tr
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'aez:*vices a.mi abliged to nupply 1.3 the roat of the nationsal

4‘;acanomy the praducte or services in question,

| = '7 The inéiviﬁm aentom vere ‘genexally ﬂﬂpantibla :to::

‘ ~aevcm1 - m to ten, in BOmA 0869 71 ftean to twnty -

| ymﬂu:;‘h Zroups, aggx*egatas composed of & variety of aenmtc

pmdm:%m. : I!i tas following, the product ageregates ml be
| aaueﬁ pz-oductn.‘ The é';cohemy-widé model contatne & tolal of
some @eo pmducta. | S o | '

RS The proyam ohtaﬁ.nea by wesne of the noﬂnl cmatituted

| a zsomlex immatment tsehniaai development, production,

international f.,xianezial,' export end import plnn.

, 'ﬂw model eontained &6 groat rnumber &f cmntra:mm.
The aactor made:w were not sutononous, but mla.ted to ong
another by numezous links., From this point of view the
conptraints of the nector models were olassed into 'hm
main groups, namaly mtme@‘homl &nd mtemactem

' ,ﬂmtﬁﬁmtﬂc

|  The intm&ecwml conwtraints xr@gulated the 'intoranl
: affairat of tho sector. Thoy inoluded those of tie teoinolo-
glosl equatiﬁ:m which described the flow of produste ﬁﬂ.th’m
thé aectoﬁ; tha cmstmints of ths sector's initial capitsd
etock, initial eapaaiﬁisa etast the indivﬁ.du&l sxport merketing
constraints ::-elatir;g to the seotox's producte,

The intersectoral conetrainta, on the othexr hang,
| rogulated the soctor's 'external effaize’, They fnoluded
811 \fequationa which deceridbed the flow of preducta belwoen



T

. the mxmm uamm (6.8. electric eneray constitutes the

. output af the aleaﬁrimnergy sesctor and an input for all ether

ne'km = The halance of eleoctric energy tmust ﬂzemfam be
'mxmared 8n aummm gonstraint for all ssetors).

- fThe uama applica to the aumﬂ.ﬁn of the m:mu uhs.ch |
. are being drown Upan by aevam scotors (e.g, the groes

| tnveatment quota, the wage fund eto. ).
The nntatian used m as following 1

‘gw

~ inter ;ectgxa& wnatraints of the

mm.x of the coaffielents Liguring :.n m

th geotor,

(4% tho model dw¥yRycesses 48 Db fOr tho sake
" of a more goneral formilatien the mw. opeaka ,

-
v -
By
‘v":}d -
B T

of n - uaetomi.

- nxﬁm of the cﬁatﬁeianu figlmins an the inm-

- sectoral gomstraints of the % geetor, )
Veotor of the mtammm ecostraint msmts
. of tha &.th aaefsr. | ‘

?wkw of tha mm—ecmm&c bomdi a.f thn wtez-

" eautoral conatraints,

| Vectw of the mtmectcm conﬂraim umtan‘k#
" of the 4 _
" %ctoz of tha ohjectiva t\mctim mzﬁ.aianta of
the 3™ gector. , |
%s pmg:au of the B 4th santaz. mm;mg
 elack vataabua. | o

(t.p Ian .n.-.u. "'n } - mt&enul ymmx.

th “sestor,



r,.m - the at.twiﬁa. _pregrsa of the 2.‘ uaﬁmz a8
Y | fmm:-d wﬁ m the bun of wm.mn aﬁtmn. |
Rl the oftiete) progan, | |
. 'the calewleticnn vare te be earvied cut in two phases,
' ’.In t‘ha tirst phess, sach 4ndividual sactor was to carvy qut its
.v 3’_\ m mgmming gmawﬁ aaym'belﬂ in the mcm& phue ths
- sootor medele were %0 be linkes Up and combined into s single
" laxge-seale ecanomy—ﬁds model, The two phages wexe to de
- wsma ant in the following nexmex § ’
7 PAret Pham ¢
N wst, the fntereectoral coustraint vaﬁtem u* should
~¢m£9m to the affias.nz Mﬂr pmm x‘.‘ﬂ

i(\,~

, Eﬁxt, the intersectoval programme shonld satinty

: ,ﬁm intersegtoral aoxxatmintu.

-

bﬁ. mﬁiﬁ‘ ‘nnﬂﬁﬂﬁhﬁ.‘zj
- #hould, in exceptioual emses, this md.ttitm 1s not
| _mxmea, tho offiolal program is corrected, md *km.u cmectaﬁ

. progeam which satiofies condition (2) u uged as x,_

| Then té dotsrnine the program ’1 s the following
- Adnear pm@amms p::oblem in a0lved by means of wn elwtmio

?'m f&z‘.? - x:

(b Bit* e me e em- (”
(ﬂ) ,' *& - @
{ ey 0,?;,% max |
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R 2&@@& % is aalhd thc 'lu:tnaat* sestor pvaw an
1% generally dominates the official seetor progran x,°°%, notn
| ,x& and xﬁft saum thz conditions 3(a) %o %(o} huwk snd ot the
pane tm the dazﬂmnt pmw is msmemh}.y better than the
- afficial one from the pmt #f view of the o&suﬁw function
3(&}. %hifs objective :mne‘ks.an uhana 5 %0 15 per eent savings
inthe daninant cmtaz p:awl s Wﬂ ihe cffias.n sector
fpmgm. T . o
N By the md of the f1xet phase, m-.aa: &% least two
national pzag;rm MG amnbie, namely '
' ' ,’ £ 32“%2 | U,f“;

.':am sxum progras of the national egonony, . ams

0.?,“ %#XQW':B . , o

tha engmc‘kim of the dominant segtoy PROZTAR abtamad '
aB & mmt ﬁf the ealeulatione earried eut in the :ma phame,
- a@ the m!.aﬂ.m at pre‘bleu 3, 1In the following, T is lmewn
as the natimal gmgrm of the fivst approximatien, |
- Eem I’hass | RS
‘ Hcm 'thg sectnr models are combined into a ﬁmzla
| hz'ga-maie nétional model, The following linear pregramuing
predlen is amidem ¢ | ‘

{a) * "z"z 4. . < Anxn | -

2
o Y -n-,- -
‘#) xtnﬂ, ﬂz‘ ﬁp saneeg ’n » 0 ’
(8)  Oyxy + 0oy oy max |
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- mm emﬂtzaamt vemx vt tha intaueatorn constraints
by s aan be datemma; in & mamez enalogous to oslewlation
1 a8 fonm z e ey ’

B s .S

L= S !
‘ Eha fﬁllm i‘tatmmta can m ‘be mdc ahon*k ‘bhe
'taa zma.m progeans n::aaty knm ¢
“Firétly, both the offietsl nstional pzagxn x“’ end

'bhs naﬁm progran #f the tmt npproxm*:icn z *¥o
f iemue a.a. they uﬁnfy ‘sonditicns 4( al to 4 a).
R seemm the n:ttmal progran s the fixst apprexi~
mation "X dminatsa the offioial national program § secording
to abmtiw tmetzan 4(&1 1% Lo more aammeoua thm the
h‘b‘ke!. S v
D S ihc nmﬂ phase of the caloulations the aim is
to m s prom ‘which 48 moxe advantagesus sccording te . B

tHe abam:m Mm 4(4) then the ene of the fizet
:_apgmmaﬂm i.a, which amu- the afnunl pmpun
"o an even mata:c ex‘tsani.za - T |

28, 'Su J. Im&l 'na.thua.tiolﬂ. rxouming o8 & ool
. of Socialiet Boenan.ia Plaining®, in Nove snd Huwt,

--Al.in fee Iom and Idptek, 'anwul rlmn!.ng"
- ' i 5 nﬂnSBQ p’.“"’ﬁgo 4 .




 CHAPTER I
CONCLUBION



| | W_ RN .
a2 ?ig a‘cmet Uniw mn tlm fzmt naci.m-t nato to bzzs,ng :
 At® mesns of praaunttm mdet state mamhip. Vith the
‘_ ’uhmgs in ths pmpmﬂy ml&ﬁma an objeotive basis wveny
creatﬁd for plenatog to emezgs a8 s economic force, Fox |
. the farat tine poseibilitics vere emested for the repumgnﬁ- |
of mch:y of pramuan m& a&lccwmn et ToBOUXGes ﬁhrongh 7
: _th@ spontmcm ﬁpem'him of the law of valus in & na;&e'k |
by - ﬁunsaﬁ.am cmtra!. ma guidmae of ths gmdmiva £010es,
But that vas about sll, There was no meshodology of
'pmma to maks naa of ﬁzeaa paﬁsa‘bnstua, The texwain
08 yot-hed boem witmaversed, Apart frem gome sbstract
| theﬁra%&cal fmlatima made by Marx and Engels in the!.x'
| mtmgn on 8 aaeial rmzmaﬂ.m they were never to wm&eas. "
~ ‘there was absclutely nothing to guide the Soviet plemnsrs,
%hey had to grops ‘k}m:&r way fam:c&, Jearn from their |
e::parience and aewlap a mathn&alom and tecmiques ©f

. planning which would guide pmduetiva sotivity in sccordance

. with the sconomic laws of socialism,
2 Inavi.tably. ae indeed 4t ta in such mﬂam, tht
- 'tarmd.n caveream an arduous one, marked by intense debates

o an& cmtmvemiaﬁ. c’haptar oha st out an Metarzcu ovenview

- of the problen of plaaning techniques, how they developed as
© tho Sovied ecammy iteel? doveloped and how during the

" gourse of this development Some teshniques lost thwix earlier
) 'p:ceciﬁion and had to ’by aupplemsnted by nev mes. Thio
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L tmsi’bm from old mthaﬁa %0 new ones; the lmrtm involving
0 a ineressing ula ot m’shmﬁel. proved to be s aitfioult ane,
tm a ms tm md was sccompanied by bitter pélmteﬁ b:'mnm
. jthe arﬁhu&ox ponﬁcal sconomists and thq new breed a: oybexs
. 'M%iei.m am‘l Opm plamners, Some important issues emaarning
: tha panﬁiaal seunony a:t soclalism ana. th& use of mthmtiual
pimaniag tgc?m:.qm wem raised. | o : a
.. Ghaptr two exomined whether the nethods of eatertal
ha.‘pemaa and s.nynﬁ-output could help eompile & sacmsutmi
Lﬁm ﬂﬂm ot '&w tuc ‘Yechniques exanmined, 1t emraud,
could wﬁ‘lvn ﬂze @m&ﬁaﬂcy pmblm. Wheve mguwutpnt
. really soored evaz maternl balancas om & tcﬁ!m.tqua. was ‘Bhat
it caﬁd ba uged far maciant u‘!.anlatuxm. Singe 1t also
- anve n:azul mtsht nm the structurs of the amnwy. s
- was o very valusble sddition te She planner's kit. However,
"/ ghven the fact that technology Goes not pemit cospilation
©of input~output tables big encugh to caver all products both
. Mpu‘b-outpuﬁ sad materisl balanees have to bo used together.
Lo In akmphz tm‘a m ny lineay pm@mmg ean be
> *'anplayeﬂ u 8 teehn:lqua for opmu plannmg was disouuaea.
‘I‘hough :u.!xem pmmmlng aoﬂ;inls helps in ﬂ.lpz:aﬁ.ng the
. ‘? fmmamie nechanim by Wy of & moxe dﬂoimt mccatim oL
mmau ‘khmngh e.‘u.ni.na‘king vaste, 1% aoen nat ‘guarantee o
L npﬁm aumtion of msml. xuswer, the applics.tion
. '..‘-at Max p:mm:tng is linitad te specific sxvas am‘z emﬂa— :
* tior of e optimal plan for the esoncmy as » whols is atill s .
- distant gual, whieh umwiy tpotnng, :!,a baymd tho scepe
of maar: mathed.b and uu::h moxe advanced taulmiqun of none




- 'ﬂfuuew p:cammg are mz;uired Lor the purpona..
N ~Our conolusions point 6ut to the insufficiency 6

mmm ﬁac}miqma to find’ . 6pm1 pm which i# noea:sm.‘q
both amiatent and apt:‘.mal‘ ) mt then, the quuts.em na.tumzly
'Maas. z» the acm oz ﬁheag tawqun und tho use at athen
mtzxamaﬁaal matho&a m plamung? -

! _ The acep& aéf plmnzng tae!m&qiui and use of uthaw-
lmai mmaa in plenuing 1s alvays relative te the setiing

| whmh 'L'héy’ Bre bemg wa& an& in thu nnﬂo is deﬂna& by
_’txse level of aevempment of the ecomony, Development of the
E’emnm m m is deﬁnea 4in tm of the Auvalopnent aof

’_the pmﬁucﬁvs :tomeu md the relations of yrodueﬁm mﬁ,

»of eme, the aeme of :somapanaenee betwesn the two.

. m tha ,palits.cu eumm of mocialism, far the __
;.ma:en of our mwuié we ‘have two saenomic uﬂ opamﬁng »
in a am‘:iaiisf; eemamy. &3& opsration of thc timt low -
'::eqmen, -that, a8 appazsed to uompa‘hi%ien and ansrchy of |
':pmdueﬁan m&ar mpitmam, thm in & plenned, ba}.«mm& md
:szpor‘kimata &svelopmt ot thn eumony. Xt hemmg to
the ueanna S.anr, miike the mtam use. ot ruonms imdey
;'-'capi.tuum. n s miafuat aaenow thexe 1 the um etﬂ.cm "
-f,}um!.ntim oL gim resources and the maximum uﬁns éf |
1@9\:&' in the Mnus branches of productien, e
o *zheae m m ::ensct our probleas of cmzstaney
s ap‘fzimlu.ty Yospectivoly, Thews lews will operate fully,
'f'mmr in & aocial formation whieh is a auphta sntithesis of
:-ahg nayitauet femtim. in the sense that a1 tha amtra&ia--_ |
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tim chmmtemﬁa of the latter are mphte:; abnluhsd.
AoV 811, pmmwn relations 40 not impose fotterd on

-tba pmdmstivn tams. but axre dm: ho:.ys.ng tham %o advanee .

| mpidly. Sueh an antithcas.a te aups.tauau csn only b& -
v.‘cmm&n, and socialism 16 La trsnsitory phase. soes.mm -
abanahes privata ‘propexty, but does net abolish all

Mei&l ﬁi:tiemn%&.s‘kim. which in tuen mp}.iu nx!.atance at
vaxrious sx:aupﬁ vith divaz-m‘& interests, An apts.mal plm

' 4n & soclety with group interests is not feasible, It is
',:gsaibxe : on:l.y uhaz;‘imws lesal ﬂ.ut_eruts converge snd

ars in éonéonme with the global interest daﬁne{i:m terss

of the naﬁma}. ef:momic plsn, Thus, while sooialisn

by a’hﬂushmg pxivai'a property creates an ob:luotiva ba:is

‘Zor the above tuo Laws to ‘beeome operative, they acquive

thoix fu).i :!am"m.‘!& m&er- aammuit. In tmi seuse

. stxiot cm&iﬁm r.:f censia’tency and epti.nuuy in plmﬁng

' can only be patisfied s.n the stage of commwnimm, . Unaer
socialism plmsm auneaaaively Progrens tomz&u am&iaﬁenay and
: apt‘imal:lty as tha &svelapnent of pm&uaii'm m“ wmd
'pmﬂuo’tion x.‘emticns mpa::ta mmentun to ths above m

1awa, , (
. Thus m thedr own :.mmmn; and nhortem:l.ny
’mmmtmﬂnﬁ, the acope of planning teclmiques and
‘mathematioal mathbds in o socislist economy will be &
mm.on oi’ the attengﬁh with which the twe laws opeza'be,
this 9trength being dotezmined, to repeat, by the level
:@f"’aévemem of 'pm&ut:ﬁ?g‘_famw and productien relations,



.. Infeed, a8 ‘bha produstive forees dsvelop, cne can
' ’_ aay that plming tacmiqu« nd mathematical mthou sd

- the beokmology end the inptyuments necessary to put them

to uge vin. thmolvea aevdcm, md the scienc- of planns.ng
) "i%aelt ﬂiﬁ. mazewmgly bacons more and moxe capahlu of

profducing an opumal plm" But this camnot be all, Davolop=

: '_ment of plaming methsénmgy has to be accmnpanzcd by aemun
.qualitatzve changea m the :phera of orgsnisational t%mef:m.
- soedal relatiws and all those varisbles which ¢an m;wae
" Ieﬂem oni the devolopment of tho soonomy,
_  In sum, 1t cen De m.a that the scope of ylinnins
R »'twlmi.quen and mﬁhematiczal fethods is detmod by their own
| devempmun‘h, anl by the devalopmt of the qusnti.tativa m& '
- qualitative tactors in the eoonoxy, In othcr words when
';plmnmg taeimiqnéa pmﬁms :mmaietem or meptmal maua.tu,
‘the ressons for faﬁm may _ue elgewhers and not with *bht
”'eteehuxqum tkemnelvas. |
- - According to ecmomima Nemohinov and Novoshilov’
tho main hindrance to optimal plawning in the Saviet Union
15 %hﬁ m\rergent mﬁemﬁta of ths eantmumc md cmtreued
e:&amani:z in tnq mmqmy, Opmoi planning requirves that
 optinigeticn be done not only with respect to quantitative
| factors but alao mh mpea'b to qualitative factors. The

’m

. Kovnahunv WThe problems of developing the theo:
: ' ol aptimal planning in the pﬁeuntogtagc'. X blm

—Wv J‘&Y 1971,
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: '_.:most :I.upnzbem qualitatin fwtor that ::aquimo utnost attene
‘tion 18 the relation botween the oentrolled end the ‘contrelldng
"'_elemmta in the eemenw. Novoghilov contends that dzzferen‘e
| forms of aeeial:.st relations and sooialist organisstion of
ths emmy prnauoe diffamnt effoats, The optimun variant
e nf twa m!.atim and- exmuatmn is that vbs.ch pwﬁuceg '
Lv"ycomplate amemmt hetwem e emtrouing snd th@ mmewllad
; Qlementa; | | ' | |
o nuagz:eamm and ammiciima result rmn & thew
W mlaﬁonsl.up vi.z. on:w 'tha enm.-prnu are mcmtabla
tc the centre tox any SLTOXD and omissions with xeapeat to.
= comn&n mceivoa from the centre, and the tentre iteolf im

 net s.ecmmta'ble zor any Mmopﬂmianl 1% might. mtredum

 in the final version of the plan, Thie drives the enterprises .
te keep hiaaen xeaemea md wderestinate their aspabiuﬁu
.t"’ _mm% the uneprt;m;ﬂu mmama by the dilpzopornomi

- ;in the central plang, The oentml planners then plean from

- the mhiaved level becsuse theve are hidden. mumu, Thus
‘,.;mz n hewe i!s 8 vicious cixcle, KNovoshilov p&nmin‘ba

T thae OnB~WAY temtimah&p batum the planning bodies ma
. the mterpmaea as ths root wxzoe of all problems of the

| ",_:'3aviet oeanany. , He omclwﬂe- that changes in cmm&o levera
. osnnot remove thia _contradiction and » thorough restructuring
ot the relsticiship bﬂm the ccmmnaa and contzolling
Felmentu 16 ::agnimd. i‘heso mlatimn *xust dbe based on
"' motual, advantaga and mtuul. :espmubmty* 2 ’

2y Mﬂ P'7'
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| - ﬁ?akmg the cue from Noveshilov, 1t emn bc anid
E ,‘Bhat mthematim teclmiqmn play a uuandm r0le, and
'v-have - nuuad aaop: ! ] !w &8 optimization is ¢mcar:ﬁsd. _
‘. The prlnm rols is maimud te the qualitative mitblel
aenmm by Novoshilov, The insufficiency of plaming
_"--".',tanhuiqnsn alone in aptm plming is uluitzataé by
 Novoahilov as follows s
'_ . Im o the mtnean a: the natunﬁ. M emm&a
'pm,, its ﬁam:pmding dﬂal. pr:l.cu can epply aa; tos
x:emt!.vezy anau mmhw of ecimolidated groups of goods,
'Ihe pzcmua of breakzng &om theme vrice- inte prices of .
'upwiﬁﬁ goadu ﬂ.nevs.m:’.y iaplien the ﬁxiltonce of certainky
:’, nnndﬂ:s.m. Ehcza:are, prs.ce agrnmntn bntvoen planning
be&ies and an‘torxmj.nn m needuﬁ not only to hz‘ify the |
" optimslity of piann:’mg prices (their capaei¥y te coerdinate -
,_j'antemt_s), but $o make substanticted breskdowm of conmgli~
© dsted prices, Thus the plan torgets must be meds A plan
"az'd,e:'; ‘é:@ as_to aAM the system of nébnémé "imzzi tha
point at which individual imtorests beeoms compatible with
__‘ge!naral mmm. ‘Accordingly the plan ordex is & naceasm
means fa:n oytimiang the p:teu of :lnﬂiv.tdm aeds, . v
' mevther conthuanee of cooxdinating the interests o:c
| ‘tm controlled and the centrolling elements of production is
~ an up:mment i.n tho amanitim of plm Mmt: pwpmd tx‘m
below, i.a. in’ the foundation ef optimal planning, The level
"fﬁot affeettmu of the m.ans depends en the Qﬁeﬁttmnesa |
;' '1:'; of the th plm miantﬁ and en the sffeetiveness of
their camb&nauon, uhieh :atuﬂu mstms.nts on mquiw?



| .—?1‘_"«1-5

- 'v.;'nentg ang on msamel. ,

o Ba‘bhmatieal mothode of o»t:m plaming are aesmmm
~ feoxr the mluts.on ef the second problem, that of tinding the
ﬁ"msi; efteﬂ:.ve cmbma‘hiﬂn of plan variants, HNowever, it 10
‘appmt that the 1eval of effectiveness of an - opf;wal plan

' axrived at in thio way is determined by the . qmli“-'r ot

the m:.tm mate::m}. ’by the oampusium of plan mimta.
3 Am:': al1, :m elabnmtmg ths plan, consideration is not

| given to averx patai.ble variet of the pm deeigicne, but
only %o a 'very anall pm of thel, becavse the el&boratmn

ot ¢soh vax:!.nnt reguirea a considorable expenditure of nknicd

o 119.1)011::. Tha comyositim of this pm of plam!.ng tlabem

 tioms depends on knowledge, on the organizationsl potentiel

‘ md, fnxam, on tho interssts of the pmduc'hi.m mozmol.

- nnthmt:.cal plmzng mttmu do net Mzeotz.y m::uaanca m: .
. cmuﬁinn. - Bug Bﬁnue thn questions of the pmMm for
nelmtmg z.nit a:. vax&amc goas beyond the purview of
. - mathemationl ptagrmmg, one is Teninded of the amuma.
" detween mathematics end & millstone that geinds up enly what
s fed dnto it, However, since the theery of optimal plaming
haa mtil nw nmcentraﬁpa ita attention uunﬁnns o

| nathamauca:l prog:m:!.ng slcne, the probion of improving

" those sconemic relations in which the composition of mtiﬁ. o

plen *vamantn u dtwlom& has ‘hesn neglwt-&. ;st, at the




- pm of optmu planning is the eptuizuuan of tte fmmﬂa-
. ts.m : the procoaa of aaekmg and slaboxating vaﬁ.anta of
N lommcehaz.en mm’ 4 | ,
Thus the main prohxem with optinmal piming in tha
| smw vnie.n, says Novoghilov, is not mh:.y ‘bemmn ot
. adequaey or :lnadaqmy of. the plaming tse!miquaa a.nd pathe
natical metzhoda but "begause precise methods for optinizing
" the egonomy with reapent to qualitative :EwBo:- hm been
f e:.nbumted %0 & much .'t.om.'c extent than precise nethaﬂ- Zor
ep%m:ms.m with respect to qumntitative factors,* ma j
bcoan;a "naﬂa}.s of cptim planning 40 not mrs.eunny o
. z?cﬂmt m ;n:ocnu of @tmu&ﬂon of production :.'alm.im: . .
wader loeialm In partiocular, dynamic models a:t optimal
. p:.mms,ng ot tha na‘bmnal eQonony are ueenﬂally models
of guantitaﬁw growth rather than m:n -} 4 eemoaic
'ﬁe‘v‘elonment* e |
: | From the ahm ssam dm\v cextain eanalusimn remdins
ths mlaﬁ.m batwen poutim secneny of socialimm ma the
nao of mthemtiaa:. methed:, '

i

N manam “added,
L Mﬁ'..ﬂv'ffﬁﬂ |
5: | M-Q Pv‘@.



:%e dé?:afei batweén the so=c2lled emmm.ama '
. anﬁ aptz.na‘!, p‘iazmem and the po:!.itieal eammista s.n 1::301; _

Y em‘bmuation of the SkalinnYmahenka ﬂ:bsbe.s
o gx !admnke'a wmm't? tmﬁ ‘the dencxiptive approach

The tenor

(iw‘ pmum eaonm) be abmdm& in favour of the

‘ cmm'bm approach (i.e. optinal planning) is simfiar

'ba thnt of Ym;hmka'm mmenﬁm that all & mcamat

" seonemy neeaa 1. 'a mtinna:i orgmisation of ymaucﬁva
_ forcow' and there 48 10 place for pelitieal ecenemy in.
- the wauialist fomtmn. Btalin s.u his polemics a.mmt
Yaroshenko ﬁmstmﬁaﬁ mtzxer mgfs.caaa wall Batwosn
planning as a_pmctztm pursult and Cheoretical political
stonomy by procletming thut “the gatienal srgsnimation or
. productive '-zama. wé:"maier planning ste, save not '»p’rbﬁlms |
. ot political «eccmam,y, !mt pmblwa ar the aemcnie peuey ef
thn ﬁix'esting hodtas' & , | |
:Bo‘bh theea ap;:maahau bardat on twn extromen, | ,
K mle the” ro&axcnkw?a&oﬁkenka appronoh tatau,y mjea‘hs my..
»_,i"mla for pmueaa coonamy and hence dimregavde the role. |
" plaged by qualitative fators, Btalin‘s aravnent wdemmines
‘the martanw ot aa‘hhmtiﬂal mothods 4n -ﬁonmiu science

CET T 3.V. Stelin,

T the USSR, (Cl‘lw

S ?a . _5se Qhuptan!. | ,

8. sm,aa, 7.5, pp8l. He went on to speak ef thess
S 55. emi provz.ncon moh must not de

, _-’bum



s R 31 , | _
. and the #m need for o pz:ee:.» ineviedge of the qmmmm o

. '_tnctmm 3.n a saaianst aamw (1a any monoty fox that

T o " A Mvisim batnen qmutativ. md qmunﬂva

v,*,,,:ﬁmmsu is nnreaa.. Novozhilov has éaxzﬁecuy pos.ntad aut

" 4het "Branches of knowz.edgc must be speoialized (lub-divﬂ.aaai
';v»__;.am:cz:ding 0. aubjaats of gtudy rathey then aeceming to the
::mthm mpiayuﬂ. ceess A demmation batwaa mﬁhmtican.
methéau anncentzatmg on optimmts.cn with :upeat to

- “qmﬁi‘ba&w faoi:m md metholls of pelitical economy

| opt:w.aing with :ceapecﬁ to qnnlitatmt Lactors « nam.y "

o pmemtion mlatamt - 4w mzﬁnm. * Novoghilov cmidars |
‘thde domavoation mx:mm as this introfuces & ep~

. *meny mm;aﬁm pmblema pertum.ng to qunutatiw ‘

. factors cannot be solved without the use of mathematical

- methm mtheuts.cal atat&stun. the tham of games,

mthemt&cul progranming etc. nqm:.y, mathenatioal .

wathoaa oannot be pmpem mloysd witheut the um Qf ‘

soiontific admn :m aconom theory, aes. Such s &y

m nagatiw a!feﬁt o pmﬂm wozk. Aﬂo: .11 qwm

tive tmam s.n tha sconomy cmnnot be divided tzw

‘ gumti'&aﬂvo mm:a. On the one hand economics knm ot

-no uptia&mﬂ& problems that peztain solely to qunnmtatma'

faeaau. _‘Bexe ﬂetemﬁ.nwbﬁ.m of results is bdased on 'ths |

nnmpmaon snd mmgement of qmnn.tively difhtanﬁ

'uwwlmn' 9 | '

e s

kﬂ o Novoshilov. n.t; QPQMQ



TS

I'b can tm ma, 'L‘hen, that pontie-d. nanm and
m%hmﬁ.aal matha&a o aybamauon ote, are nrganinlls
and Ma&auticauy 14inked uith tuh ether, and tm: 8 propex
eonﬁuct of. a. soc&au:t eaanm both have to be developed
" an m:m, u indeed, the amzopmt of one mmmms |

tho davalopmnt ©of the other, . In this sase they both
“ ﬁ:eaa cnch othex, Hmmvez', ‘the relation betwsen the. two

: naaaa to be qmlﬁ:led.. by pointing eut, and this s |
‘ mpartmt, that prinasy is alwmys to be sccorded to polrﬁias&
econony, md mathem%!.cal soononics m to &u*nl.or in
macraanae uﬂh tha m&nmcﬂ provided by political
.econony, ad hag %0 be mb@minﬂad to the lattex
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