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. f!.1U.5!I . 

th• ..,olallat ea•fld.~ 'eteta W ·•• ot •• · .lti 
~bility to genezate •t~d P..wtti with ~tab~tr aA 

· ·1f1thou.t tmaplo)'mtmt, hM 'been proved beJtmcl ib\l;t. It• 
., . . 

·· '!'UOOd•l. -=-ot h w1•hd .a_,~ .BOJ: O&ll l t be Otmtendt4 
~ t • . 

·t·btc the SJI1thi.D 1Dvl.atbl' ltwl4, o~: \he_.,,, t• the 
. ' . .. . . .~ 

. .,eat. ~4e to •. et'ftot~nt aU.ooatlea. ot ••--••• suee•••• . 
. . 

· ets»•Q~1J'. ot the. SOYtet experienee baa ••t6Uthe4 t;pUJ1nmc• 
. \• . , . ., . ~ . 

·-:!- !' . . . . ~ . . . . : •. ~ . . : - . ·. • . . . - . . ·- . . 

q a ao:t:e than· a. ab1•·· auoteaiOtr to the ·au >·4UI8ae41~ · 
. . . 

1~aaee-fat.n ~~et aechaai.. Xtl4Hdt ••• :ih• d..;..oe• 
. . . 

capl'taliot •o•~••• uow taD· ·ot pleu ··a pl.cmea 

economto 4evel~nt •. . : ... 
BOonoms.ri• ttca. th• lmft Vnitn .n4 otu• *'Jtia«Pj · 

,_· . ' . . . . . ~ . - ' ' 

. OQ\liltitlt OO».tt!l4 that In etttoient allooatt.e ef n•ou.rf:tl· · .·· .-. . . . . •;. ' . . ~- . -· 

· ta >po•ai'b1e on1)". unde:e •octal. cnm.erehip et aeana •t p*O(luJt.!I!Q%1~• 

Xt ie no &COldent 1hat Un-. pro__.tna, the Mat vt4•lf' 

. U.t'd teobnlqut ~or eneu.rins the etf~iel'lt auooatton td 
. . ... . ' . . .. 

· rtet7ucee wu 41aoewe:n4 aot ill au atoat.atio, eeapetiitL._~'ii . 
. . 

eOeD.Oll1t but by a aathematto:lan ln a aoo1•11•t •••OJQ: $1 

•d•a to eolve a pllmnt».C· pJ:Obl•~ · bin ·tht teehnique· 
\ . ' . 
· 8Q•olate4 _With t~. aaae · of.· ·VU•117 lliontief vu. tnput.,., . 

· ouiJna.t. had 1.te o~a ta the 110%k .&one )J SM•t ••lrletid• 
.in the 1920•e, 

thu "* Dkea a q1tlta1 analq•1• ot plazmt.ng 
~ . 

. te~~a ·u ·ther an applied •• tuun .tonatatene7 ·ana 

~ , .. 



'0-: ''• 

···.~~~t· 

o~ts•ittr izl· .~D.t ~~-\.~ .,.: ••n•' :v!lf-. IM•. 
tit~11o• ia .,.S:..-11 ;~~~~4 tf . aat.nt.l•balenoell• tkl 

. .. ·~- ·· ... ~ . . 

UlfUklltp11t~ aa4 ·lJAe .. ,·l)tt~• 
ht . stU., ·1. wtt)t.. fit•nnoe te· th• S.vt..t eoonOJ!tl . 

. at'b ·.~ becaue sofi.et·: ~-~&.a\V .... ·;·lll· .ti ... labe •• o.,, 
· . ·u t11 <wl:e, . .hew tthea~ ti.cit.ldttui• ._:v,.4·;•t· eeri14':i.· 
· toete4, bu.t ~· becaU.~ ~ .1.C fi:t't~ •t ·tbl BM•' 

: ' ' ~ . ._ . . 

•. otm<milo •Sped.enoe p~Oftl(• ~~* htato#eai •etttns ·whftt•D1. 

what can. be Cal1e4 the f{.fj ·:-.c~ tlie m •••bltlquell ,,. h 

j\tl'tapoee4. tr~ taciUtate. a.:.'* ••tna1ul cal¥•111 •. 

. . . .tu ·eAT,~•· ·~t~"'~~~. th•· u•'•t~ ct *"'. . . ' ., . . . 

stuar bMd •111. ·~ s.CicmltU1••Ut:•"~•· · ~,_.,l!.i-. · .. 
have p~event•« the u'ee of·.·~ ........ · 

X tate thl• oppo"•lv to tliauk :o.s:. AM.D.d YJat.,·· 

., .upemaor; who ~•;4 ..r tnt.ft'•t m .the ttpto •' . 

sav. · ite invaluable -tc\anfte at &11 d&£•1 •t thlt wu, · 
.. . . l 

WithOUt 1rbich ... th1•. 4l•••~•,ltn lfOUl~ ·n,f:•;··haT• ·'been peltjir~J~•· 
I VOWIA alAO Uke to thad 'lial'biJ: ltl'ioB e4 ..W SbaiiJIA . ' - ...... ' 

to:t th$1rt useful usl•tate at ~--· •'~ace• et t~ Y0$11 . . 

. Lut~,. I am B'!&tl.eM.,to .• fi s~atf·ef':ihl oentnl l4'~J:,. 
. .. ~- ~ 

•• !' 



CBAP~Elt I 

BE PROBLEM · ; .Alf BIS~ORIOAL SURVB!' 



·; 

-· 

(. 

_In ~· eu4J 7ear:a of the 8o11.et l'ealmet 

.-tate~ C:om va ooaunt a to the Bew .JcouOld.o 
. - . 

PoUor; pluntns ·~ more of a 4octJ:SA&l e1osan than 

an eoonouo tOJJee. _ "•en tboilBh a c•nual pl&lltling 

~- ha4 bt• m:eat••• tts ettm• oou14 not _ 
-cq8tal.Uee $D. the tozm ot • unt'arr .-n4 unttiect . 

plan fOJ: the eoonOJq u a wbo1e becaUN ttnetthe 
. . . . . 

. the ob3eoti\te ettuatton conft!Ontitls lt ne tt• owa 

eubjeot:lva tttneee to tht t .. k, ,;1 ha4 aatu.e4 ·to the :_ 

•xten.t -~oeaeu, to2: • noc~ pl.llmlns ventltie.-

til 1 fL H ... 1 . * 1· 1 I '1 , t J . ±"I n' • If f 



' ' ' 

Planw ha4 ita, ••atnnt.ns m J92i 1tl t!ie ~oa. 

, f:Jt 'the velJ. mown ooir.a.o' p1an te t~W •leous.fi.oat1on 
:Of !Sls~ , GOBLRO ne the fi.Dit penpect1ve plD ·Of , ; 

the. ft.bt eootaUat etat., an4 the ••th04a of p~, 
-.a in',,· .~,a· ... Jet. ~e an« prUd. tln. Bowvex:,' ,, .·· 

' .. 'the theoftt1~1 untW:p~ nre cleu. t!Wa nt:e. 
. ~ ' 

· :~· .J)Q.a 'OD tile npro4U.otlon •ch-• Uh4 b7. Kaa ;tn hla · 
·~. "!: ' • ! ·' t 

. ·:. -d,~27•1f qr · t)l.c{·o~ptt~t ·ao4e of pft4ucttess: Le~ 
'bett~ tha' the nprodUctS.tm. eohamta zet&tAed • 

. :eeriam · sl8aiticanoe to2: the cOD41tS.ou ot •oo1al1a 

vlth npl:a to the P.~etlea in DepqtaetiJ I an4 ti 
!I) ~· ;· • ' • . • 

~ tJ!eo~ 'Of npreduoti. -~ tha\ Of th• lJJ:OpOn1flr1&1. 
' . ' 

-, ••• ~ '" •• ' • J ' ... ' •• • ' ~ ' • • • • • • • - •• - • 

< >';4eft10pa8rlt t:rf .. the --1· a.put.-t• ., plt04uei1on ·s. ••• 
. ~., :·.,· , .. ~ .. .· ~· . ~ - . : ··. ;,· ' "' ~r . ' . . . . . . . : . 

· · ~' .X $114 ·U~·· · . c'JOJLB.o p1a -.,liuise4 tbl• aot:le •4 
,,.,. 

. · · t~ ~· b~ce oaioul.ats..., of a aentftl p1tnne4 

. ···· .::~ct•Jt treft. pJ:ee-.ted Ill th4t plu.. A -- uat ...... 
:;:,• . 

'·,· .. :.we ln.,:the·pl.lia et the. l;alanoe ae1hod te t•t•Rint.D.I 

,. .. · ~·;·~ ~1uih.,bl·:~co4o.otton~ and ooutnOti•n au4 the 

. · . aee4 · tor. ~UppUelt ~4 llaJ1pows.. !luf patidl oontatne4 . 

. ·· · tane• .of the balance .. ef fuel •ntl pow». fha utoJ:s.ai 
· :~ . · at\4 :t~Olal{. bfll.nc. •. Of.· ,~1eb't.S.ript11D. D. the pl&U · 
. . . . . ' 

~:eo~t!ft4 .I!D'l .aftlaa'tl'fe Meeseatl).t .a. Len1D. 

, : ... - ·; ~;):C)llotpt·ot the ~aJ.eno.ect 4e.,..1••" et the ·: 
. .. . :-~ ~ ~ .· . 

· zi•t-101181 .~ .a to ~o~q; the buia on wh~c1t 
.• 



,,_ -., 

.. , 
.~he ~~t,plaout.ns·ttof~U.qud -~·· te &.WloJ• 

'. '!h~. req,ulremeta ot a pl.Nme4 eoonoa.r 4uftlla these 

~··· ·•ar~ ye•· of aociall•t cautw.e~on pneat•4 a······.·· 

, , : VM:l.G..;. ·of'l ~•~uoh pro3ect• • ••=-~ tta1~e••- ot 

·.· the ba.lAuoe-eheet ·:tJpe• AMYe all a atari wu u.4e 

.~ ·., ~ .. ·~ t1p the-.aa~ t~titattft l»al•••• of , 

. ·.· .~ ~~uota :.~ ta.,.. 
'- ~ ' ~ 

.IJ& a «to•• 4aW Jul.J' 2;, 1"924., tbt CelmoU 
of la'boi: anct 4efenoe orient ._'b. Ctntnl Stat18t1ca1 

AtSfd.tl.iot~ttOD ( f.SU.) to compll~ .& b~ance et the 

nat10Jl&l eOOilOJil' to:r: 1925-24• · the !ltltJ -· out with· 

. · the ~t e~1i balanCe ebftt ot the naticoa1 eoonfftQ' : 
- : . . ~ ~- . : ' 

in. t925• ·~hl• • .a etep fonad .f.D aanr nape-'•• · 
··~· .· Partlcul.U:l¥ a.otewo~ ,.. the. attelapt to p:ro4uce . 
. ' . 

.. : .. fl~t oove~g not cl.J p~duetlm but &ln 4taU:S.bo--
. ~. . . 

·· .. · tto.not. the·•oos.til. preauat eo • w 11.,. a sen•al pictu.J:e 

· ... ·ot the tttprodl&o"lQll pt1>ceu ~. the toa· ot • ~·:t»aae. 
r ··~ 

. . 
.· StPPP2!!19!1• . _Xtl. t926 the ..., boara phpu.a aate~ 

' ' 

manltfaotlU:'e4 produote td.delt ocmauaef. f.lt th• eount:,. . . . . 

. . . 

lleMb!tl~Y "WaS the tabl• 8helf'l:A!J capital, the product!~ 

U.tnb~UOD. ·balance ot aoc1al proc'b.tota aa'tGD.&l.: inooa. 

~ .e Ohea beartt bal.anos-ah .. t of pz:odu.otlv. 



. ' ' 

co~tl~,f1~ the p~ducti~ ed. -· of th~ ao~&l 
, · -·,p$uct bal...no. · ,.aa 'b~ken .«O'Ih )1 'bt.'lmoh• auf p:nduote. 

,._ ' . ~ ' -'t 

·- mae en4 pfoctu.ct., .J:av aateri.ale M4.-.telria1, t\ie1 __ an4, 

----. ···equt~t usee.\ iJl_ ·p:otu.ottcm 1rere ah..- in aepuat• u.n• 
t011 all 'ba.ue* ot pJ:oductioa. _the chte•b()at;4 •abl• 

-f ~ __ ,h0..•4 eOUS\Uiptien· ot' ~~~&1. pr04\let• .._ethe ~ 
. ' uduatmsl tumove~· of tndlv14ua1 tn:.ftch.. 0~ -t.ndU.aU, .. 

·s1ven nve~s the in'emepp4ttnce a4 t~- aha~ COJUlGS.on 
bet•~ -,~tm, u41..,1duaJ. ·bftneh•• ot. the ... QJQ. 

. .'·.·_ ' . 

. -· -- ;_ ~ _19a8 _ an. art1olt · •P»t&n4 br K. Buenplt• . •teJ!' 
. ... .. ' . ' . . 

, . ·. the · 't1.t.ie · •fhe Capaci tt of tb• So't'i•t 1tl4Mtzt.ai Jlt.rk~• • 
. . ·' 

cont&fniD.B- a ·cheasbout ba:l.Anoe aheet tot: 11 br&nohee •~ 

_QoV1et.tndt.tati:7-0Ve» the· thztet 7eeze 1922-,, 192,_., and 

t924-5. Soaatbins new ea.d eiSPo1f1oant h.- waa BN:eDSQ1't'• 
' .• .;- rt ' 

OleU' fotmulatl~ of . the. CQllcept Of teobid.eal OCMtficientlt. 
•' . 

' -
' fh~ tt25-26 ooat20l1t.BUX'e• ·uect 1D<U.V14\i&l s=tn · 
,· · · :t~e balarJ.oe• 1n c011.P1Uns the ownn ~~. Xn th• 
~ '- 'c~t~a.ts.gu:ee t•r 1926.27 .. ~,,.. n~---~ '"hat thf eyatem,, 

ot balencel •ale\llattmt8 ehol44 be VS.eve4 ... - the~.buio 
method of oomp1J.1n8 and· •ubetan U.at!q the oont1:01 t~Pe. 

· ~ mateZ'J.al.a on the_ tb:at t1Ye-7e&r pltm 

·oontata.e4 long--.nce balanc-e oaleu.\at1a2.•, .fJl putlcUl.ar, 



":,··· 

. \ 

.:.; 

the ~cultUali.: balance •t labor b:OJI 1929-~ •o 

~,o.,t, .·the c~attve klace 8! 'he fuel la4Uft-
· .. , eto• .. :Balance· cal.ouJ.ationa ..,.-. ued. · aon cd aon tn 

:· · th• elaboration ot aats.on~l econoJQlo par- all4 · tn eta~~ 
' ' "I. ~ . ' 

·~ ·:tical tioaa·. · !he toU~ld.nc .•tertal balanoei wen · 

cOilpUecl 1 ~torap; tu.el1 · eleotrto· pow•J:• aetalJJ, 

·" Conf)-Ctic ma1uarta1e etc. Balanoee ot ft.Jumce • Jiatpow~: . 
' ' ' 

· . · an4. ti.Se4 capital. ~n· alaQ prepare•. 

lo11oWS.Ug ·the publication ·ot the 'tiOD• ot the f.SV 

~wterou artiol.ea ~YOtfd ,o. ttt. ~beOJ:J and Mtho4a ~ of 
. . 

· · . oo~~,ptllns th~ balance: ot the usa:a Dattcmal •••oJV appea;-ect . . . . 

. · SA·tb~·:,,.~04.Jc~ ·litestun. In 1927 s.&. Stftld.~ . 
. ,. . ~ 

. . . . . . . 

s.n an rmtlol• oa the aetho4olo&V ot the ba.lllloe ot the 

~·tiOAal eeonomr eaphUie4 the oraanto relatlcahip ... 
f'. ) • 

between, the bal8.Doe O't th• natlen&l •••oa.r an4 that o'f 

Aad1rtdual -chea. B• ttate4 . "tra thi• poill.t id· "tift 
• ' • fi ' 

·.· . ·th~ ~balAnC.· of,: the natico&l HOD.OIIJ oa=ot be nnot~ 

'' 

. 41tf'eRnt ~ the pmial eeenollio balance• em whloh it 

is baao4. •' tn. t~ eubaequan" peno4 upto the en4. of t~ · 
. . ' 

t9lo•• , the~ wu a liwll' cU.ecuutoa. 111 t~ ~·· of\ 

thl p:Oblema poriaSDing to the A•'f'tl~t et t4e8.f ·on 



the ·baJ.aoe ot tbe a.ts.onal. e~enoay. It wu 4UJ:in8 t}lie 

peaoa that the aethoct ot ateli-&1 bale••• .. pert•cted 
C :a • 

.me it eaerae4 u tbe._le&una ~olmique ot planning and • 

a ume ft# enablllhill« tbe 1n tez-eoanomta· au4 .ute.- . 
' ;_b~oh ~- ·tu the eGCitOJI¥• ' 

' . . 

1,_ . the .l&tttho4 Of •tft»l&l ba18noea .,.. 48Zi'ft4 nolA 
. . 

· 'he ·.aot11al ·tmotfledlt ot tha requuementa ot the prod:uotlve .. ·.· . . - . ' 
' > 

p?»Cea. . ·tal th1• .... ue, -~· but' - the tochnS.oa.l 

· ooett.tcenta · ot pft4Uct1• ant no' em m4uoU Ye .tati•t1cal. 

~~~~~tion.' WhAt· 1fU moft Ulpenant nit that '~h. · · 
-~ ha4 toe-uaea th•, ent.U!r," ... 4iacua1~ to the 

· te~auect s.nter-2:elatton•h1P• on4 ne.U •:t putic\11• 

· · pt:o4uotia p~cf>a•••• ad hat h1&b.l1ahtt4 the notlGl\ ef 

. tho e'buotulll. sntel:depen4ence ot the e.,on_,. · ~he 
. . . ... , 

"'tQ.tezial 'balaz1ce taetll,o4e tosether with the piceer nat\1re 
·. of ·the •* 4one sA the national balanoe ahfet atl4 - - . - pt··. ' . _,_, 

~ . 
»flh1l80l"Q. WJ:lt. atmti01e4 abq-q 1 p:tOYiUt ""Veal1Dc 

. ·in•tsht iJlto t)le mmotual iaterte~n4enee tf the 

~" eCqs\01\\' baft_6. on cleftnlh lnput-eutput nlat1onabip •• 

. th1t8 tht baok~4 ~or the ·.d.fTelOpa•t Of tha · 

tnpu._out,put anal.7a1e · u mo111 to4q ha4 al.naq been 

prep8ft4. lhat···i• Snd .. ct nrprillnl,l• that tn au'baaquat 

.. :reaa • autt1o1ent · a4vu.o• eou14 not be ade tiD thee• 

p~f.ns besJ.D.ntilS'. •o attea,t wu MAe (•o ft~ u . 

cme :s.. awue, ,to. genenU..s• the •P.t•• ot input-output 

' ' ' 



~lattanahlpe 0~ even to oentemplate aatheea110&l teQbniqu.e 

for 4o~ eo tb t~ WBJ tbat this waa 4on.e outa1de the 

country :b7 we.aaJ.lT Leont1ef.•5 

·... · ·· . One iJaportant reason Wb, theoJ:et1ca1· refinement of 
,~·the ·~a:Lence •th04...;, not tonovect .up, ~t1<De4 b1 Dobbf 

we- -the «U.stavour. -ill to tfhioh. ~hie tJP• ot anaJ.,a1• t~ll 

4~ tb.Q .U:l.V Jo•e u a ,.,_p.uot of poleaio spinet 

tho ~eplan ~oonpmteta o1 "he ~a&JtOY School. 

"Such attelllpi;a nre apt to lte clenounoed. u •mathe•tt.cal 

~OI.'Ilalla', and 88 •bo~~-<48 1'omalia t to boOtJ and 1Jt 
" . ,. 

a. penod J:Uled 'by dopat~, e•P4JUliall.7 in •octal aciencee, 

such u wa.• t-o 4ove1-tp· u the 4ecade advanced, tbil ldnd 

- ot •~ur, once:p~oaounoe41 trU eutftclent to _lnid.b:Lt blttta•s.w 

. In t!'d.e cU.Hotton end at _, m.te to p»eclule it iD 

, p~bltQed to~. •"~ On ~ ocoua1on, :lul,.be71 th• then 
1 f • ~ , • • , 

-hea4 ··f GOsplan .. had- ecxl<leaed what he oalle~ •the 

etati•t1~an~ett.oai 4eYJ.ats.on in plcmtna•, aa4 lD 

-parttcuiu the ~e 1D pl~ of •a.utact aedele•. 8 
. . ' . 

'On .an· tU.Uer 6ocuaton Stalin ldJuelt baA 4eo%rte4 ,. . - ' . . 

~he !.SU b.,__oe•thtt•t u • .amt •iuuu.nc Vi th ft.su.ree•. 9 
,_, 
6. 

-1. 
'· 

'· . g. 

!Jll4.a ;' pp. ,,1. 
N4s• »•360 

.Q.t,., p~'~-
' os.~a ·l~i..4., p.36o . .. . .- . 

· ~. tablee e.t ii!W!&.-. (P•k111B• 1976), p:p.476 • 
" ' ~ I . ' 



I 

. Btalf.r.t; wu J:tsht to the txtont that the o\jecttv. ea.M• 

'Oione1 at a _._111. whe» e&:a:1c1Q.ture wu )J:e40tdaated b1' 

· n-.•oetalJ.et t:ela.tiona ot pn4uots.on, Wft not tipe tott t be 

ue 9f euoh aethoda. 13ut wbat oe=taUl1J .m..u· baTe ,..,n 
· &clalov1•4se4· was tflat 1a the au1Jjeot1Te tpheze ~·•• 1n the . ' 

me~ho4o1oST of plaml.tns the•• worn we•• ot a ~ath-. . . 

bz:e$k1Ds ohP&cte•• e.n4 ~t •hoUld havt been tlllCOUlqed., 

im~u 'itu\ppUOabilltt at that pa:nlou.tar ,-mt o'f tta• 

· notnthat.&ll4in•• 

. ., In the eeecei h&1t et the 'O*• 8~ td.•4 to 

r:e._<ve \be as.eeua11on about a e1ftthet1o 'ltal..noe ot th$ 

Aatlonal. eo01\0i\f1 b; 4tveltptng a-. Jd.ntl ot anall'a1e en 
. . . 

tb.& ~111 ot ~·a ec.heaa. a. u•ou•l• •cn44 not a. -. ' .. .. 

be10nA 'the..--. ot olualtiea,.101it when it_. 4t.a.t•R( 

b.r the authol.!itlet aa -..tt•taotOJ:J ad ,... to uae· a cU.oh4J, 
,. . 

·' 1\lppt4 1D the ~ fbi• att.mpt vaa to ._ tbe lut on. at 

to:ng. U Stalia ftlgu&4. 

the OD11 method tt 1te foUow4 ~a1thtu.11T, • 
' ' 

.· llentt~ed above. ., tbe aothe4 ot MteZS.al balan••·· 
. . ' ~ ' 

Bowevu. tt one 1"'oka tnte 11he p:oce•• et tndutn.alt.&ttWl.· . 

:aafl the c~ltt._ 1n vhloh ii vu carrte4 out, the nel}.eet 

. ol ~0118 •thode appeUS qdte aplioabl•• 

. '· . · BoonQmte plstlnf.ns. lit• the auket,• 1• a ••anoalo 

tore• which aupemha preduet1u antl t1atfthtlon •t ~~· 
··1 



. t·. ·, 

. .. 
·Plann-. toOJmitU.• aa:e requtntl to oooz4tnat• the . 

' . . 
ao~l.'ttt!ea . of· ft.Moue 'bano~.. 1n4u•Ul .. u.4 .. -..-

' . 
:_ ·-~-••• Ia uoomaiu;• wl.tb th. au anA obleo,s.n• 
·. ;le.j4 «own. bi. 'he ·aattt,ma1 e~onoa1o pla. ~h• l~"tte•: 

' ·q. 41o~tetl ., tl\f li~Vel· ~~ 4e~lopaent. ot t- ~n4UOt;1-. . . . . . 

· · the i>olltlo.al obJeowi••· the plann~ teehtsiq,uu, ·.lA 
te.., e:t thel.» tuhoitcmal ettecti'fit, at fiPI pot.nt of . 

·. :~ . . . -~ . . . . ' . : ',._~ ;.. . ~ ' . . .· . . .. 

' ::'tllllt, ~t :eotoUo•, aho\ll4 •o~n•poa4 to t~ 1•wl •f 
-~·lettelopa.tit ot ~th.the.·10•• ~~ 'the-n1ats.ou···~-· ; . 

' . . 

. pro4uottce, a.d. ebqUl4, J,a4e~ed, a4ftnce .. the latt•• .. - . ' 

· actvaoce · · .... 
. · · :~ at1ho4 of;:.JiateJ:J.al bilaoe• INni.YH ana t·· 

· ·}ava~».it· in l9!0'•;···.t a tuae ,,._ ctomat ooa~iottcm ·. 
. ·. ' .. ' 

Ill ~-·· smet •of4•W wu the m•tence fit' aoctalln 
,. · nlaticu of. p;Mtlotion tdth: • Yef!'l 1ow 1ne1 •t &,Ye1.0Jp4C\ 
;: ". • . :- f •' • •• ' ~ / , • .... • • • ~- .• ••• • •• ' _, • ' • 

ot p~ln ·toJtoet. · ~!h• 1184R t-.k lletOft the ·sovs.et 
. ' . 

' ' 

. p~dlt vu a··zap14. 4eft1o»llent ot·pl-O-c•1Ye •ueu .·· 
. '. . ' _; . . 

, ·~••. the. ~14. -att&ira•t. ·ot tbe •• e4 ~- et a 
···aa..ce«e,oon-r •. fhe paoatlta wen *11• 4nelnaeaiL·#·· 

·. ~..So· ~ucna:t ·o~••t••· ( .. tw .• ; tu~: ••. ~•heM•~l 
•1e~a• ponzr ~ aobi.nez:r .. AU tru. ettona· woe 

1-'U.~~{&t f.Boaut.ns the •tOO'k-ot pft4l10t1Ye neoun~•• 
.< ••. um~t 'th••• -..-. iato tit. hlf#l pJ:lozi ,, •eotoa' 



. . -~ 

.. ~4 th1M to ai•e• 4nattea1l,f the ._.,ua 'ot the .• o._. 
the oouUaillia ....... , utenallJ- ,,. tht · abow . 

· ·pl'lo~1tt.ea uct. t~. hoetU• extezuJ.. at. taa~la, ootap1•4 wlth 
.:~ 

· •tw ouet of' t~e taao1at · tbnat ad th• _..equtD1 . ._ 

aaa. a oeatal:JacJ..acbii.Ata'bfttlft .. ,. ol pltmrlina ..... ~lve. 

XA· a een.tridlJ-. MIUDi .. e%e4 eoo~~oat. with a few pftOJ:itJ' -. . . . . 

:t:nlatlanahip••· the .. tho4 ot aat•a•l ba1a:D."• .,_...4 th8 

aeette ot the .Pla.lUl•n tui te dequatell. !he •the4 'ftl 

Jte10V.t when the d~t· ob,•o'li'Ye wu the •••tzaOue 
· aot til a pe!!feotlr qon•t.s'Mlt O# an ·OpUUl plAn b.Yo1vtq 

the aott ettt.alent use ot •••uroe•• ·but ot a pla 'ttbloh 

1ru .J:tallabl• ln. teDU ot a t•w pJ:iorities. ~M•• was 11ttle 

aoop• ill. 'tbe •slattns •ltuatlc of ticcmm• al.temati'ftt 

proeeaae• 1D eeuoh ot • apttaal o:zt the •n otrud.at.,t 

platlf au ooueql.J.f~Jntl,J the techniqu.• to~ 40inl ao w.a, 
~ ·t*l;put.outpu:t; ~l.Jale o• UD.eu pzo~a wbich wrt· 'to 

\Je U waue iater,. nce1V.d aoUt a.ttcUOD.~ A1eolou 

h_. &Ptlt Aeadihd .. ..._ titutien u beiDc •• JA · wbieh 

•s~ctlf. eo0l\oa1c· ~ten•' have CJl¥ YeJ:f 111d.te4 app11aat1on 

til the.144st of OJ:Uh·,J:O~ 4eaipe4 to W114 up 
,..J<,.. ' 

·. . . \ .. 
hea"f s.actuu, sn the ahO:z:t.tn po•tbl• pezio4. ot tS.. 
ttd.a :'Qpe otl·=~, OUJ:1ed out by •thods nidal••' 
'•t .• 1!1'0' eoon~ ~· sen1Jf.n911' ... to ••• ou. with • 



... 

tt 

eofiltltlo theo»J 1a 1tbloll oboioea ue •lat-a. to .. onOid.o 

. effect1Teee•, an4 puti.OU1Ml7 •• beoaun · th• tnd,-.1 

·· a4.1:drilcttl:a,1ve ~--of a 'WID: ..... • anoca:,ion 

ot uteaale• pnori tt••• .alet pnoe oaDUol• and ao 

=·· Ueiori -,~ mea&Uftllent ot •eOUOid.o ad.ftntap ana •t 
eoeta of. al.tematt.., •• .,:s..o 

BT -. Jd4-5o•a,. att•• the., •• ~_. -.ooJUd;wett• 
· . · . . . became · 
effDZtt th6 el~t1on, hcnre~r.~ n41eaU, 4iftel:entt 

. atl4 pUt aoatw •trainlt • the .,., .. ot oenUail .. a 
plannSDB. ••alins t.tt WUlcn•••••· Ibn• aa~o~: 41tfennee• 
1a the new es.tuatlon ftlfe eullt 14entit1ab1e.. l'izUU,., 

the .. trtzmotuze •t ~ Bm•t .-oa:r w t.ecroae ~ozeu~ 

.. ooa.plex ·aDd hup, ·ect··111•h th alll. ts.~eat1e •t the illt.:r- · 

ralattcnahl.p•·tt p1!84Uct4. .. ~ the iaa~M•I aop~fti•Uea 
. ' 

et Hlle· ot the la:teet teohllo1o.,., ....... planlq ~ that 

centra in the old wap aeeut.na~ Utfleult. the_...., 
'·, ; 

of ~•••• aterp~ee• aact pJ!'Oducte. to be 11&11&£84 ltaC 
saul. tipU.ecl e~.Ulf'• SeoCilellr tht a,.. of atentd....., peftb; 

wheD a\ftm.a.t 1abou zese~ tn the eoun_,.t.a. oo\114 be 

bat~n UJOD. Vde ow». Both •ld.lS..4 ao4 liUkillet l.8otD 

was uow ecuee an4 the ••ono_,. W •t•••4 a pert.t ot 
btenetve ew:towih 1148 OtJlU4 now o .. aai»lr tbJ:n&b. aplt 

ill~eun In laboU» pat04uct1'ri.'tJ' a4 sue eft1o1e." ~till• 

aatlon <Jt di.Sttas ~oureea. 



· ftMllJ• · th• a.,. ot p•o~v ~o• tepabct 1 

. lahl-.1• ••a owtt. .AD &aonuiDS attentl• hact l10W 

·to ·?.,, 4im»td. to .,.._. •• co•a. t.D4uatdea.. ~· Do'b• 

. aP ifth& prenou xn:toZS.tJ eoal• • qane4tl; ••« •. 
the-. ~ieti.eue ~1ea.•ut. dtats.ncrlton .. w.. ~tJtJ.o•tT .. otm 

" ... "f' 

-ct ~-..,natt7 ·hsan to·-~ ttoa aac1 to beeoae 
tl:lf)l:Gulllslr tua.edj• ml4 "the aohl«ea~ of • •bale210$4 • 

.p~u.ctt.-...pn~ hsau to z.place a aup1e paoii.t.r • 
.. b.J.tma of.tut• u .a.poU.,.lt3eottw. • 11_ 

. .... -~ r • 

. ·tbe .... -.u. toeu na aow. •hlttillS nar ftca ~ 

.· atlu.otual ~e· to s.mpJrf)ftna ».loa-effto1eu7• !'!if ·. · 
. . .· . •. . ., 

•~hi ot<thiloentall•e4.ayatealQ b iu pOWer_, 

._ :.source• • a ~ew .olea pltiorl,tS..e. .I!Jd.lu~ the 
' ' . 

--~·ot •ilertal 1ra1ae••• w111~ w ncnr ...... prJ.IIit~ ... 
._ - . . ' - ~ 

• • < 7 • 

in z:&lAtJon ~o the a4~oe4 leYG1 •t the pro4uet1ve tecea, 
·· wu DO¥ p~ s.Da6lq\1ate to 41eeht.Zae th• ·1'\alnltn fl 

. . 

.· ~tJ.Da:the ·MttYltS... • an the •otol:e ot a et:a~pla 
' . 

· eoacoid.o aethant• ~ to ••t the .... a. Papo•cl tv th4t 

·-••oe•1• :Of a baimc*t· MftlOP••t •t •t. '" 4epanaintta· 
.• *l ' • ~ • • • 

··(tn'·the ~~--·~e) of the •olD..,. t'tla. taftt1ona1 , 

';··ilethocta of eal"Ul..aUCil, ~-~· •re not ~-'h~· 
·If I _ .£ IJiirn' 11 . 11· II UTi I 'Mil I I 

. it • 
.. 
·' 



,, 
riUW.attns a. •tf1ot•t u.tllteatt.oa of eeonoaio naouzoe• 

an4 the nqv.t.li ~. o.oz-eaae• m laboua-,nduots:n.v. Ill 

brt~f, a new C)OD.tn4S.~lm had now ... r,.d 1D. •he BO'fiet 

~ • the tr:a41t1onal aethocia of· JltAniDB act • ..,.._, 

•- beOOlldnS a fe'ttew oa et«lllaait •fftei.nq. 

DltJCueaton an\114 the net4 ttr 4eo.nt..Uation •~ 
. ·r 

the plam.ins aeobania .UJ. te:ru ot ctvbl• ._. meet• et 

IJll:tiattw to the anterprl.. and tb uee ot aon efficient 

ms:theM:ttcal tooJJJ tn :planniaf bepn aooa attez stal1tl1 ~ ; 
. . 

death. But it ... OlllJ' 1n the so··· that the .. veaent :taw 

1-'etoZ. .. -.mn aoaen• eapeo1a1i7 aft•• Ltbau.n•a ••* . 
lD 1962 entttle4 •the Plant,. Prof1ta •• •--•••·•. tbt 

·b~ o-. ·tA ·tt0 'then th• .o...S.e rttom wu 

. annouo.ced. What cue to be called 1 .. ~Jtii'Nl1• amphaaiu4 

•rihota to DU~ove 4eftotce1e• 1A the ple ·iapl.-entattaa. 

What lt 1SDOn4,.. the tU1t ot au. etftot1Ye ple· 

Conftzuettoa.. lt 11 h• that tht ••'hea~&tloal 'Wiq .t the 

ht98 IIOTemel'lt coaet. lato the plctllle! . thY W'lal 

. ·oon.e•=act tt1elt both With plan eeatnott.• u well aa 
plan ~14Pientauon. fbi• wens sata•A at .. ,ch #011 tho 

' 20th oon~• On.~. fhe1r 41•eu.-~1ou oov.ret a 

broa& flroftt, ~· bishlJ" e.'babaet- qU."l•• ·m puze 
. -.theaati.oa to prob1eu t"eiUdins tl:'• application of 

aatbemat1o8 to .o•omt•• Aaai«: the latte- att.x1t1010. 



hat hea given to t.nfomation t!t'lteme, ad the use of !»pot

~tput .enA ~~u aact_ .... l~u »•~s t• the const:uo. 

tJ,oa •• o.tt•atioJ.\ of intoaalll oouS..,tent aact optimal t.Jh~ 

tea ·ttnA l•rtei'IA P1*"*•· fQ•· tDveetmeu't pltmatq an4 to• 
· -.tel!te.ll •PPJ.i pl-.ams. 

Ben it wo'Q14 be oec.e•eal:J' to menttcm the .ZlUIO of 
' 

lie•hUJ.ov wh• ft:om t951 onwac4e npeatetUF advocated the UIJe 

Of q,\lantJ.tatl'Ve metl\oa ot MelJSU ot e~o pban~ 

Va.tac the 1950 hitteh iap~tput table e.e • bull he besan 

. ~ad.a~Jle, 'fihe i.4ea ot 1J1pllt-output SD the USSR. Bemr.thtnov 

,.._.ate4 that the idea fd blput.outp~t. table 4etttv.a teo. 
t~ ... 4tllt . " the ltM~i&n eooaomlets ta t92011J (.a.,. ~ 

. , , ' 

t10be4 &bevel a4 lla4 tts »fO'ts ·u Ha2Stst theoJ.'I• He t~aEJ 

d::t&J to pet:auade ttstJ. to oompUe an ~put-output tab1e to'# 
'tht VBSll IOi! t9S9 wbloh was publ1ebe4 1a 196t.J( l\l,,J!t$Q.~tl7 

~. •• h.\t1ea w21o ~Ue4 a4 at Neaohlnov•s :blltlatlve 

the &t~I33Jeie.vu e~tteA. ·to the nsJ.onallevel ai.eo. 

u.-~•a GftoJ:ttt.. a\>13 auppOJ:te4 bJ eoonomletl.l Uke 

Jo~, Vatru!fhtein ·®4. a:ontua 11J84 to tho elt&bl.ts•nt 
of 'tbt. ~~· s•ollio athemattQa.l aetttute (tsllt) ea· 
pl!Jd a p~en• eo1• in the 4eve1o,•ent of the eoOJl.Oldo
mn.tha••tleal Uftotle 11S.thtn SOvi.Gt eoono.nd.o ecleace· tofte~! 
tb · aoth consreu~U .· 

''·· 
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Xn f9S9 X..tor0'911h'• tuoua woa "JeonOJd.o Caleul. .. 

· '10l1 ad. the best ue at ••ouoea• etU. te4 ana vl th .a »•~•• 

-bJ- Bemoh!ncrr ._. pub11ehe4. the book, 11bich ez:pl.ame4 u .a 

-aillp1e- taaht• tho re1ennoe o:f 11n.u pHfP1a•!A$ ~or 

ooonom.c plannlnB in U'SSB. tra1 _..te4 bJ hoetile rertew. A

.vtsoroUI.-4tbate bat nov •tute4 tr1th the o~b pt>Utteal 

·eoouomt.-ta tn ~ta.t1on 14th the ma'theu:t1ca1 ect0r1014rie. 

?:be _ iatter.. bitilrJ.lr, •• in a •a:J1 ldD.or1t3', but thq 
·: 
·~lla111 satae~ •tze~h an4 vez:e abl• to .-rote a taYOUrable 

· atti~Ude #J:Oa otfiolal quuten. Iu t965 1~ Lenin prf..co _ 
. ·~ . 

••. awade4 to· Kantorovtoh,. •oYOSbUOY U4 ••ahmov. In 

· th·~ 196.~ 4ebate. ori. opt1U.l p1atm!D8 !Bat% put to~ fa ••••••~ 
-~eao~ pnpohla foJ: rete~ the ••onollie aechantu c4 

ohall.nge4 the poatti.on ot···· polltioa1 ... ..,. tsliii .. . 

· c~a· that the .app11cn1on ot aatheattet.l .. tl\048 and 
' . 

eom pute• vouid -~':lab+• the probleu of the pt J)ltmnlq 
. -

ept&Ja tO be ovo~o.me en4 -~ltatanti&ll.J SnereMe the_ efttc1enoy 
. ~ 

ot tha .• ,..t •. -
. . . . ~ 

I . fh•. debate b•twen . -the polt t!.oal-taoncatat• ud t-
~ •e~oa.d.o 'Vbe=etto~•' ft.v.olve4 uoll1l4 "to~ bdlc 'tanea.1' 

Jift~ •:· the ·~tllQaa~~Qa1· •h•o_. ·of pzrioe•, m 'IIMOh pr1na 

ue a . .t et ot.·nUIDbgs oe.pbltt. ot p:ttovtdiUa opttul •oluttotla 

•- thatea bt Qe ~Utieal eoonalJrt• • at1~•t ana. . 

. u· eont~ to tb8 labor. theoJ:T ot T&lue. m.ntoJ:OVS.oh &4 
l!li! Ill -~- Willi sf .lEI II f . t i; IU • , ·. 

t;. . S~e l'i'l§, 1 .p •. 4. 



l'ovoah:Uov weft aoo'Wie4 of n••n=a to l)ovpoi• ~~aJ:ainalla 

,.ta. the plae& .91 value sa tbe lla:r:xin an•• aven· .aoae of 

the aathell\1\tloal eaonoatm ll'lOh u Gero!mtt14 ·baTe a1t1• . . . . 
. . 

oUel Dm'~oh aa td.• followx:a of'~ •---te4 
UeM a't:Kmt the -.,pUca'tdJJ..,. ot Uaea» JB~S. 

1 ' ' . • 

Seoe&l.Y, tbe ot.llc~t a4ftllet4 1t7 epttaal plalmea, 

·zesaatt:As utlonal eeCDoatc plUDlns u 111 ~ psbla 

ohoottns a •t of muaben, the intenlitt•• at whloh .ns.ntiee 
. Will b& epemte41 wu 111'180eQtab1• to tbt poU tical 

eo~s...ta, 11ho •sue« •• plallntas oat1ot be tttenttt1e& 

wtth the. •o1utton ·~ '-'e ..thematinl :pol»lem, but· b. 
' ' 

atmt ooap1• ~ a,t;sel, poU t1oa1 met teelmoloSS.cal 

Mpecte which lietu.12:e eOUCiou.l deot11cu by plamtel!ll. 

tho i>r&eentatioa ·of aatt<mal • .,onomto »l.aaiDs u a extnmal 

pWblan, b7 · the ee1$0tion of a optS.mal :t.nten•t.t, _,.C'CGJt, 
. . . . . 

l1hto~,st• t~ 'eo!taolo§ aa:tas .. s,aaaf.ld.aea ••• o"~eotiw 
· furlcttOll. ·fteme4 at ft.ttd d&ttt w~ o44 toU11 So'Vltt . . 

· f10QJJ.-.ta, the aotica ...,. orl tloisect ttr ado!WlO'f' &a 
..... ' . -: . 

bte·j2f8i.Oe to X.to•vtch•• beek. lhe CMIIlOep• baa 

nbtiequentl.J' beooae tho cen'bal pilla ef tba theol'J' ot .n 
' : . -~. . ' . 

'-" " . 

Op~:~ ~cti~s eOCD.S.e 1171tea. A ftleftn.t en-._tot• 
acat!iet OJ1aeaet101aa la tha\ t.t CODCIJltatea • the 

ft'bical ol:~•ati011 ot 'Ohe pn4U.ctlve towaa .n4 

l. ~e~eot~. ~··ne•4 to ~Vtl:Op the. p•&tctl•• ·•1atton•• 
•1. • r:ai hmHIJd ·~~· • · ... ., ... ,, ... 



t1 

.. ' :·~.···~· ~~ p;o)lea ... -~ th• u•ll•etual 
. . . . . 

a4' "0-~·tonal ~ettau ot .the· •-ts.ouhip b.tw'J• '~ 
.' I ' ' ,· ~ 

~:Jimrl,. -.asns eoouoalc otbem.ets.o• ad Kaxsllt-!ield.zllat 

pqlt.ttcal_ eoon0t17. · '- .,._.tS.Os.au lib hieftnko 

BZ!Sue4 "lO'IJ the np~Mnt ot the teautpU.T• app"*Oh l.e • 

. J>Ollt'-<*1 eo~ 1>1 •· OQD•twctlv~ cme t.. •• · the tbeoq ot 

· ogt~aai pltmnf.lls.1'. 0. poll ileal eoco..t•t• ca tile oth• 
' . ' . ': . . 

·. ~· ~· IAJ~erittel t}la.t. arrt theo»J ~- f.llpzo~ •eonatc .. ., .· .•. . 

pJ!QOtS- .hu 'tC) 1>e 1Ubo2:41Jlato4 to the lea4J.as Z01t Of' the. 
. . ' .. 

· Maz.-.~tet-LerWltst poUtlt&l 600f1e1W~ .a. eettl..-t luut·· .. DOV . 

been reaohe4, an tb!• _,.,..., a:tons th•· llnee 8f1geate4 1>7· 

·the political eaonold.et•• the eptlaal ~·OJ:lna tsa.ve 

JAbaAbd ~eu etUtlie» fdti."!Pl attttwt• tCNa1:4• po1lt1ca.l . . ~ . . . . ' . . ' 

. . . 

•coao11\J ca··~V$ ~:e~0£01iaetl ~· CDl7 •a:at.•'W•irlt.n 
:PoU.h1 eecnOJI\V · ... toua the· theoretical '"•s.• ot tba ., 

. . . 

. eOqnOld.c pOUOJ' ~t e. eo~alttrl eOCilOif..Y ~ 

. •tna:n.y, tUi ieS\'&e vtgox-ousl)t debate4 baa betD. the 
' . . . 

role·~: the. t..Uttqu.l plun~q •thode. tho optimal 
~ . - ' .. ~ ' i ' . . t 

Pl:amleD'J br.tfe· 41Sid.eae4 ·the ~ 'f.cmal Mtho4la ot Pl.etd.nB. 
r • • r 

aJ;t.~!ns Z1021-*01entifto And eubdeetive. AcoorMns tG the•· 

the· ~ etd~ntttio Odileepttc ia the on. ot optlaal 

.plan:at.ris. on .the'othe:! hau4 ecOD.O'date :m, ~~~1•~ 
- ~ ' 

;tine\ .Baoh-·.have): flttaoke4 the opti:w. theft'lete fo» · 
. . . . ' . ~ ' . ' 

. tap~·~ p1Mnms fD smtJt unta baa , •• eu'b~eottve 

·u.a n~1Ui1tlc, m4 have 41-. .. 4 tho omio•pt ot 

. ·Op'ts.ma:t plJumms .aa b•ms .,!Jiaua.: to 'lbat o~ •saaet · .~1au.•·~ ,, · · ·' . · ·· · · 
' ' . 

.. 
'··-
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_ :· ·rever:.'be1eae, 'b7 th• tt?o·· a th• ath•atical 

.. ·aoOilO.,'Q lm4 -attr iJipx:oYet t~1r atan4t.ac. fo&q 
' '' • I • 

,a o~ ~· ... to have ~teen ~•acmtd that the u• ot 
· tuetttat1Ye .. aethod. s.a. neoe••MT tOJt • etttot.et ··tll4 ·. 
·:aueoeedQl plem,ms •chant•·· Con4s.ts.on• ht.T~ .. b~JeJt· . _ 

.. -..-.« ttl# ~he 4e-re1opaat·ot the M.oat~•...,t:t.oa.l.· .. 
·: db.otlOD ta BOVS.et ·eoelloilltc aoS.eOf •. -!IdA 4eY&lopa~t 

· t• nat ocmftn..S to th• theo~:etlcal plM• c4 leotUJ:e Boaa 
· -alont • .-utAs ae b lteS;Da aa4• •f ooaputen an4 

,.,heDtttal. aotel• • iaJut.out,u.t table•, ant ll.nl a: 
. pi'OfiZINd.Ds eto. -two queriion• Vhlob Ute$ to be in"Yeett

saW at· tble ~tuft· ae, tal te whl.'. extent. can tba 

· ·· applt.oatlca ot·aa'theattoal•thote httlJ ... the ef't!Oiericy 

of· -.OOaoxd.o pl.atmlq ad ••aceaent'l an.4 (b) what ta tbti 
. . . 

. ;,, ~·~ ot ·ee ~l.attonlbip b.tween Mtbda"1oal croeeatoa 

aut tile pol&ti*'l eomOJ\V of aoc1&1181 

. De ·two aubsequslt obap'ten vou14 oonoenta• cn 

:· •••••. aUe4 b7 the tsxn CJU.eettoa. Ohapte• twQ wlll4 · . . 

· -.. ~uattt the ~~etho48 ot •ttnaa · b&l&cea and ID.pu~tput . . 

. ' 

O~ptew tUoe· woul4 locus OD Uneu pzo~ an4 ita 

... ap;pll~~tou- ill the quat toil optt.aS.aat1GD -~ point out. 

· tta ftltowt lbita.Uou ta thia context. CJhapte» tou: 
YO\llt H th• Cf»Olu4bli·OD·• .......m1 up ·the Ma3¥de. 

pun.-a sa 'the two seeosetms ... , ..... md 'WJ'q 'bm.etJ.I'. 

ct•al ••h ~·- •eoCil4. quen1a " -.s.ee« repr«Ula proble1l1Ut 

~•latinS to· thtt pol1tlol.l eocao-.r of eoet.al.t.•· 



.CHAP$ n 

PLADD4 tBCBIIQUJIB .dD fBB PllOJLB OJ 

OQNS!S!Biot d OOlUlB!If PLADD'f 



.· . -~ . 

. £~.If~ 1}1-'mfl(\~. ,liD fill llt01JLJK. 2'1. . · . 
QS!,S}!!'J!OI .p,,;EJ!~ ltt!!l!i 

\ ~ . . . . 

r 
· ··D.• ·ol,emttou'L.Plea in soviet pi*'U'ins p~ttoa· 

·1• .•. ·&uiu.t plam: <..4~hs.ta .. quute»lt •• J~GDth\f ·~ . 
. 41~elou;~ l8 .... aatl .... the n.,.~ plarl; (ata ta . 

.· . 
. •• Dua1 ple !• Jn10b.1t• ~-'''' atun it f'o_. . t- .b&IU ot 4U:eot·e .... da· to. the enteJtplillt• 111 ,_. . ~ ' . 

.. •o•· . Vltbta the. ft:laaevo* o4 IQ14eua•• paovi4e4 'r 
· •he ~Jllt1ona1 Plant ·a •tetdJpao.mtiDpla• t• woS.4 ·out t.o'P 

~ ·' ~ ' . '¥e"' ••~i1pl'.'\tte, Wh1oh deaol'tbel lll Utail lt• act1'fl:_, 
' . . . . -

· 4u.rJAI .• , tl.Dne4· peJd.o4. A OCJUiet.et pla ·•qtdaa 
:" 0 •• ,. ' • 

. ~'e ·IJdt.eft.ect . t. · · ·· 

1) · . At the le'ftl ot tlt.e eaterprt••• ·Oe pla1met oatpu' · 
. 8h.Oul4 "• teutbl• wtth tb plfiDDAJ4 D) JUt• 1. •• lt.t 

. enteJ:pa.. ehcu~4 ~celw a tapoutll•. plm. · 

z.J· · · A.t tb.f; ·l~el ot ~hfl e9CilO., ... a -•J.•• .·t- plAtm$4 
Zlqut.-ct~·· to-a .aoh o~ditt. Ulul4·;not exoet4 
~· tttallab1Ut)' _ot that ooii&OUV• 

· vl.o~•t.•. o.t •u•s.• •••· .u1 .-itS.t sa •t~~• . ' 

en:teJ'.l)d.aee •o•· htila abl• to.luits."u thel~r p1CU~~1 tid.• m · -= a4'tdaelr afteotiils the . .ntez,n•e• Wld.tlb. plura.e4 ·to Uilt 
~ { .f. • . • . • f • 

tbS COM tlhloh .,.. not, p*uo•4 ··• u !apt a th·e ftaal 

·o~n· ~- whoa. th. 81104 ... · be!DI pi'04waet. . the :Ylol... . 
'. • ' , I -; ' • • • • ..,.' •, A , ' 

tl~ Of' thtt ••oond GOllUtiOil, · woUJ.4 tn a 1Sid.lu --~. · 

lead '~ aholfta,ea • .,_ it· .,.. coa.Utt•• the ••~ 
qw.Doen woU14 b• apU. t~ :u, or· the'. ~-DII' · u- a ,zl.oJ:t:'' 

. , , ' .· 
ae()tow eoae Deed• aa an e:o4 a .. nca.-pnoatr •ectw wao-. 

• 'l ' ~ • 



20 

· th~ or~~ an& !hs·· 
zl:O•~==::t:::I====-·· . - N 

the •••~»riA• te-naftnplo i• woae4 out thftlleh 
·a lteat1w uohlml•, with tM !nfoD&tic tlovt.q bttweeD 

Ul:tOmatton •• , m •latta. to .,111 l.Cile-tea D.4 --~ 

.... po1101dt th• polltle$1 1ea4ttd fnalate ad ...... ,. 
·. tb.•Ut l>Ulo pft.orttlea tOJt '~ ~orthccat.nc reu to ,h. . 
oental plalllu.w. · · ... 

8Ulnttf1Mntl.r the Go•pl.an, tatd.Ds t.Dto aoeount tt. 
. . 

lattat pnctuc-tt• ftpoa • vell u teetuta •t pxoduotlw 

oapa01tJ.~4-labtJt tO..,., .... pallai»QJ '-1DMsof 

eu.nt1a1 prottuota, ., • the ,... •t . th .... ba48 4nn 

tet&tat1.,. tar~&'•· o» ooc:bol ftl'lft• -.o the vari•u · . 

~... lach .d.riutJ:J;, at the ....... 1• no•t.-.r 
aqpatt4la t.rt• t.ta •U\oKt.aate •ntezp~··· abcnlt the, . 

la~e;•• aee4e at 'pro4ucti,.. poa•lbtllttee, . · fb• dnSi>lltttea · 

.. itum Doctift th8. •••nl ft.-a ~uppll-.1 '~' the ~aplM l1t 
the 1llht' of tilt •ua••Utas ... ,,.,.., ~- the .eata2)riat.•• 

a:r.u1 ~· au.bU'Yi4• · them ..nc 'thdm ohi•t m.SU.~&l 

atldJd ·~~tons' ealle4 11&~~ · · Jlaeh· .elf.'!»· In· t•• na«a:. 
40WA the' nqU.ite .tua.ete to,! lta aldtoztma• •••»»U..•i 



'2t , . 

. ' 
~-SA tet'U of a e<De'tflat •• 4etatle4 noaenolatu.,. an4, 

Udn5 lnpu'' ~oefttos.enta (nom•' ••tabllabel to~· 'them at · 
. . 

WteJ:ent le\'ela ot th• hl•ZUOhJ•. oalCNl&te. thd-l'' tap~ 

. nee4th lbett 2'eqld.ftaent• u. then ao.t.s.tte4 tD ·tu ~
·. ·ot i.u&mt• to ·th• J:dl)e6ttw ll!!!i• wld.eh ill tDte~ 

• ' . .,, ' T 

· ··s.t io tht pnourta.at etpmieatta•t the atns.m:,. ·At ..u 
. . · l.f*:.._U fill eaeh ''-Pplleatton te ·thttJ:e111bl71h•okel w the 

a;ppJ:OTe4 ,.,. 1• then ccaol14ate4 with othc appliba-.. 

ttw. . Speo1fiil ·Cute t• ·taka to ••• that tb4t aate.Z.a1' 
. ~ ~ ' . 

""-QS.maenta u. SD oonfom.J. tt w1 th th• J.ateat t....u&ble .. 
-ou:bp~ __ .t18Qft• ·tm4 tb ••~abUehtd inp11t coefftelen~t.,. 

· ·. . . .- fl. .i.Dtetm••• ntw 11$.th the !tttlp. ot tw. • ll•a& 
aa4 -e- o~Baal•ttou «att •• utaile4 px-o4uet1on 

plaa• reao41f1ua.& ar.ut COJqpletSentia• th• eCDtJ:o1 tiau»ea 

··the.¥ had P•"'-OlUllt u8;eaed~~- ttl!~ p1a 11 aow zetumt!4 to 

.·. th$ Go~1an, ttb.otM ~o) tt t-o now to woa out the J.nt•-..1 . ' 

~un4 ot t.teat10A ie ·oGmpl•••,J-' 'he apeoia11••4 iAdu~Mnta 

· ':: «•»~ta ot:the GoapleD papan aateJd.&l 'balan~a tor 
. ' . ' 

·the-~117 aUooatea »ro4-.t• • the but• of til• 

· latee1 pftductta en4 procu:rement at~ t'be•• balanc•• 

_, .eoa:d. the pJ,azm.ecl 4~4a :to:w.mt·,emr•• of aUpplJ' e:t. · 

. eo.th ot the ZOC!Ulll te pzotueta,! fhe bale•• an thAD 

. , oloe4 with a oonCl.\ftent d'uuent et 4euncl c4 
. . . 

DISS 
338.947 

84694 Ro 

lillllilllllllilllllilllllllllllllilllll!llli 
TH506 



aobtevet .SA ell th• bal.anO••· lllt lteton tbtt u~ent 

oau. be areall•«• lt u ett•n neeaa•UJ to c• t~ ._, 
' . 

·. ata 1t.atiOJUJ ,.. c -each ••u1a tM aleftnt ttepN'latn~ 

. of .. GoiPlaU e tb8 ld.Dt.atJ:r bema· txl)Hte& to ts.sue ••• 
.. - '· 

t~ tnpu.t n~l'At)nta 6t -.1toz:tUr.ult• en~e~ri*e• a:. 
the eu'tput ~pta. SA the late•t ••nlc Of the teUlJ' 

· pl&ri.. It $.a .all ·tbolllh. thia lt,aUTe pnet«u• that 
., ' 

·~l ~·•• oea '" ath18•& aiul.taa.eOUlf. · ·fhe prooei1 
ot »1D eoutWGtlflll~ hfteve~:. toea aot tD4 bfJ:Ct. · the 

. OU'Qut. tusets txtce U. ocmtii'M4 plea ..t«na•a to ldld~ 
. ' 

etae•1 .... tubclt..._W a4 puaeC COWl to the eateJ'PZ:S..ea 

·1rJU.~ now.~te th:ttl: ln»ut nedl at a ••1'1' 4etUlfft 
. come 

level. . til&' c4e1at.le4 .IJiput •cau.t.ftaa.tfLt 1 Up the 

-~ lllrd.ted~ hietuohie•. en« ve H1lt to eentn.i apnatu 
' . . 

' . . . 

·when.· .agam •te»lal ba1&1ltt• ~· 4ae jlp, this ·tiae ~o• 

(JIIQ'. -~ ()ODO#'tlee, vhole (t1alltltats.'ft· 41-lUiiOUt .. 

.. , · ._. • ._.,. an aupp~ae4 to be #•t di•&s~naattCI'l• ot •• 

4n•· u th• nate plall. · h'04uotq.ate'Pn•• to otuUIWla . 

~•-•• U.•• u.· eatabU.ahecl C14 toaal oontaota •••• 

: them e.n •••"• thQ atU.n1 tht pmo•• ot Jla oontltmetton • 
. l 4S.stl1lot1c ot bl»oftar.loe ta htwc th• etDtali.J' · 

·. au4 AQD...ftntan, U•t.S.buW p»>due'le. De Goa,laa lll\4 

-. 60ea.ab (the eent31 ega t•'# the planln•. of apply) 

pJ:ep&a balanoe• to11 the ••~· '"'•'•'•"" p~:od1tc~l •. 
Balaoel fOJ: the «eoen~ 4iatli:tnt.tet .... 4.itS.a llbtd. 

. ' . 

. ~- oovez: the t•·Wl.ecl 4Uaaftp'\e4 wqu.taemcta fit th&. 



___ _..,. _ _..;.,.;.. 

m I n·l s t r ·i e s 

glavkl 

·enterprises 

fig I the organisational structt.re : .· . pldh . 

formulation throucjl lteraflon 



._ -~ . . " ' 

. •ttJJPti8ea ., pnpa.te4.br 'ft.d.Oue orpu attaphe4 to 

· aosao, . ldDs.tria *'o· ·~ oa-.mtaatt.tD.aJ: ~eture m4 ; 

tht »••• o' plan toau:L&'tll•· t• ·~ iD the• u-.. .,- . . •. 

(8····~1,.. . ' 
nx 

.~aWtM 
... · .A ·aate•~ baltneo to'll a· pzo&un ••ouata feb: all · 

. ~hi touo.• Mf ue.a. of a pao4uot. It 11 UIIJJll' a. npp3.1 

· ·UA Ct~UU4 •pQi~ 'tu·:Peh pzo411d~: u1baat1.aS!tr which 

oea 1M •ttenu a1 ..•. ' 

... • ~.... ..... + "'l . i • 1 .• , ........ . 
· . ~ . · . #•t :-a.., 9 .. . I • t .......... ~· 

. Wilt- *i. • ~OUtput of ''- itll ·p~uet 
. . . ·~- · • output . of e. lth pa4uot . 

!\' . • t.nput ooetft•ll\~• •.howiq illpt ot p~ 
l pea Ult ot }'n4Uot 1 · · · 

·.,1 ·~"·of~ :,th· 1-au.t •t.UU.ct to» 
ftna1ct•~'-· 
. . 

' . ·, It •• · .. __, l• ·pftducilla a pndvetl; ttwt:a then 

o-..tri.o,,. < u ctettnea 'b1 u t.D· ••oti• .. •t W• 

ehap~r •. 1f0\114' Zqld.ft tbat • cenefti equllibft• of IJ.1 

~h• • bal~o• t•. o'btas.nect. thle wnl4 taftl..., tak.i~ 
sato· ... ount· .t3. the tntezlepedend•• ltetft'tJl ~h .. , ·llhi~ 

a.- ut~tial~ apeakla• W.attq ·thaa • a., ... d 



-• t11rAU.l tanecua cquatiort.S Md tun•14e~s tb~ oQQ4t ttnt 1•-r 
til& aOl.ut.ton. ot 'the whole tt_yet•. 2 Such a ao1u.tt.en, .UWYe~:, 
t?eq~s tbat the ~o1lOWStlQ cmdi t10U8 be eat1efie4 • 

t) !bat balaneea a:re- J:Dep~4 for &11 the pre4ucta, 
ehowiag an the eouoea u4 waee •f- the produet 
t.e. the bue.ncee QtJ un1Tarsa1• 

ttl ~~..e- bal.enoes eove11 tbe entire eutpu't of the ••I 
i.e. ·ther •• coJ~plete. 

'' All the balances tol:'ll-ea mtecnt,a, SAt•J;il.ttold.t.iiJ set. - · -

4} B&ai p:.-oductt• p~o<Jototto centoa to the 'homolo-
81Cal UfJWiptione iJlh&reat to the Uap_ Of filcel. 
input no~ the ~~ •a. 

-~e- mG'ttiod of matertal ba1auees AB -Ue4 !tn eoetau.et 

econ~s ,·· ioa~S -:not eatiaty Q11J ot tha•r.~ tour C(a'l(!i t!.Ots, 
. . . - "' . . 

me. faile tQ ¢sum ctrJa;i lat.i.ft o~ const•t.at plDI. 
. -

!be -mas,n eof.\r'Ce o-t all pl'Ob:1etna is tll• vtt.et uas 'tlf·-
COJI!itlta:~10n ~vulv:J.ns J11ll1.~v ot equat1oat t:t ba1~• 

' . 
· Aft prep&l:e4 :tor .an tb& pl1t>dueta covoz:ms aU thtr 'ntttrpJ.'1.aa 

pa>d.U.C~ng Ol! ~C a paarttculu. prodUct.' -It 1a p~ 
' 

the n~ess1~ to •4UCG tho numbe% of. eqtU\tion•:~ Pnd the 

itumbex: .of ~t~Ji,priseB an equat1=. eo.ers,. vhleh tU.aotlf 

· J.e$da to 'the Viel~'t'ii\>n ~t the ttret th:ho ._uttona, md 1s 

·to aQmO, extcntj ·thOUill not 'Wholly. a•ponwlble to-. the 
:_..liu-1ft t~ ·a· .-.., t · n ttlct _ rna·-r_ tio Mia 



Ylo1a'Of.OD Of the t0u.1:th er.ll41t1~ ~o. 1M •qua.ttone :fit 

•tte •t•m.&l .. 'bGnce.:•l•• .ft n4uee4 Sa tw _,.~ · 
.• -' . . .. n·•~. ~ ... 8ft not ·pepancl fo:r: an the pr•4uota....;.. 

. the7 ue C.U,·· php-.4 to~ pzo4uote 4ee•e& • •• iap•n•• . ' . . . 

;;·~ asLveil·•i•uats.a •. fhlltaaterl~ bal.acea -. -.ue4 to~ 
' . . . ·.'· ~- . . ' . . 
~ ::. fe teveJt Ooaaodtt1ee .then are . pt:04uqe4 ta thll ••~-..,. 

· '>o«. ao not em~r the llhoU ot. •octal predllctlOD. 
' - : - ' . . . ' 

; ·" . . . 

Seoontll.J,·th• mra u:e. ~~. JMdu.ottt. 1»; .. Sft,_ 

. ttaa 'ftrl-. pft4llc"' ~~- 'the .h~lrlc of •• ·p.:.auat 

tt.•l.••·· lefl4tng to t~ •olutch· et eezu 110ft. producta ~ 
' ~ I ' . 

.. the ~ee ·GalOUl•t'-on•. lor apple, tho balance ~t 
' . 

~iut~J>• B~Pesa:tee ~. the ~ou.• •n>•• of P•• lA ce 
· blalance, the ~ fd 11tte1t veld.ol.e S.U:uaq, acpe•t• · 

' ' . . . 

jeepa•· 1o=t••• ·oaft1 ta'lk-.., .. etc. &U kta48 et ... ht.~l• 
... ' • L ~ ;/ 

to~Jttht~t~. :. . 
· · · !11&. ~eeu.l t ot .U. th1·• t• that tbt balao•• 4e net 

. ' ' v '. • 

:·~on a ~vtmllal "" aut u tb• b&~aao~ 37n• ..,ta leu 
.:· et14. ietra 1a1 Yeftal. the. b.eme1etencJ' ot the naul ta pta 
. J1he; D4 1110ft .usru.ft.a: fbe p)!OCeWtt IJf aanptiG\\\ a448 

·.a ~ez a•en•t• to tbe pnbl-... !he ._,.att~· ~ 

.het~ou soo4e into &l'titlo1a1. bOIIoae•ou poOl ean 

lead \o thno tnt•• ot ef!r0n4 • 

(t' .the vhol• pnoe• .ot 81st'ecatten of !&put L'etl¢:te-
·llet1ta to:r: ..,- aoob !Dt9 nq.~-.t• tOt! tlie . . 
._..gate goel ad·.•~ 4ie•ll2'o.-ttac the pnd\ietL• 
-p1an f'OJ1 the 8Uftpte hOaopneou aoo4 late p111M 

.,- •. • ••• , u ··-··· 171 --·· ,. ·-· 1 J 

,• 



.. ; ~ 
-. ~ .. 

1o: the. hetenpaeoua peda hq~nd, _,. Ut*•d 
the tntoae.t1on ~me the relatl'ft Q.QID.tltS.ea 
in whloh tru.· geode·.ue BQ.\Iln41. leadms to 
tozmulatiOft. -•t 1n.,.ld.stent pl,n•. · 

(113. Rlte:pd.aeiJ tnet.UOt.a t• •ldJil•• the pzo4U~t1oa 
, of th• ....... ._ ·POl -.,. p~roctuoe an outpu-. ld.X 

which iS W14e o'ft the .at* cte•t.rttl 1»7 tbe. coua.n, 
l•adlbs. to DtJB-tulAUunt fd p1aa of the Ollltllllins 
ente~r1ee• ad Ol:et.ttng; aar:ketil1s ,:obleu ta a · 
oeria1J:!. nate f)t eoap1eaentar7 input•• 

· (lit..) !he platmen fla3 .. •'*PAle ·lllt,,.~aat plana \teoaus 
the . meth,oft of ~-,len ••~ · M7 •e 1nOU1at•tent. 
~AapeptiOA.t.• aaltl'-t.t :zt•••tateat when ihe UM·. 

. ot Jnfomatton ·~ «tt · . , ed .. -. that cmtat.nH in 
. . . . . the assnsat•• ·vo~d .• ak •. ll. ·auerenoa 'to 'the .fteu.lt• 

ot the oalcul&tion•)· . 

It the agpegated preducte 1n ctueattfRl &:r:e· el.o•e 

aubet1tutee then ~he 4lM%'epmc1• tnt=4uae4 ·'bt e.l'&Wp.tion 

ma:r not be aa serious u Ule7 woutc -~ when there aee ppa 

J.:b the· Chain .o'f 8\J.batt tuttce. ''* tnatu.ce ., !n thfl!! el"bi• 

. e1tY'·•npp~ in4uat1:)'· the .JJ:ooe•• ~:aunptltD ~4 4!~. 
a.8Peaation 4~e not e&UM 1nccm11Uitnt plime. · !lit problea · · 

, . . ' ' 

ari.Dea m 1n4uat~efJ vheft .outpu-t 18 heteroceneoue, • 1n iM 

teztt1e 1n4ll8trJ'• 

&c-.&a~Oll amoW1t8 t• htlV1D~r two implleit NfllDIJtiou 

· tn tb• pl8J1S : ft.rst. the nlative ou.tpute of tba wz.iet118 

p1'Q6.ucta w!i~h JUte up t• · 1Ddusteyo wtll reli81D unalteat. 

8•~• all the preducte have 'll1e -· tn;put •t•otun•~ 
00l'1814e2: ·the lndu..._ oatb\s attel 'hltea et ·a · 

' . 

··:.:· ... ~etiea (tt• ~· ··~·'r• t 11l·· !Suppoae the plcm.em plMI. an 

~-ill. the output .of ateel •••:• the iller.-.. 11l the. 

'· D&fl.a.• P•99 • .. 



total output, to tie aocourtW 'bJ ee11 •• putioU'l.u tne ot 

tube- (lq _ttl. · If ow it the plaamelil ealCUl.att the niV input 

~q~aentt OD •• bate ot • I.Jlput nom •= 11 a vele;b.t•4 
: -&9e.,. · :01 ., . Input nome ot aU the a tD•• of iube* . 

(votsh1* oaa 'bo th• om:atmt ft1atlw output ot tb9 a toea 
•'- ·-tu:be•J: tho the uv oal.eul.at1oca trUl lea.ct to tnoonetot,nt. 

-p~ t ·· the tn~·~• protaotna the tJPe• *t wJ.ll t:.Te 
a eho~ ot aorae ~pll.te M4 8UZ'Jil~ tf -. otbeD. 

fl* •'Ydf·new·t:tenU~ IOUfht to olo•• th• aa'e*ial 
' . ' ' 

'balm~••- ·the- em:ore :oauaact b7_ auftpti.GD. Jd.f.ib.t s•t 
··--.s.a..a t eaoh lter&t1e m!Pt alt• the p1a=e4 .oliJ.t»ut 

ef • SJulllftJ:J• aa4 e'V$~ uv output aq ia.Pl.F new ftlat1't'n 

out;uu Qf t!Mt cc:a.Ponut ooraodlt1••• lhua eYeZf twa the - . . 

4•cza• ot oozrreapo.a.4tno• 'betweeD tht ....., ...... eutput. ant 

the liJ.;pUt ooeftotente 1Ull;M1 aq 4et~liatt ana leaA to wtu~: 

1314 1d.4eJ: -P.P• b~"vetn the -Jlau eoapUel aat a oan•t•tent 
ene. _ A~JP&pt1a ot oo-o41tt•• lnevltab~ lapll.ee agre. 

pUOD ot l'D.j.ut ooettt.oiel\ta, vtd.oh p-..e aae to nz:to• 

. ·iG04)DCatenci•• Moze wlll be ·•aiel • thia late:e. 

bep .. tl• of' llel.dtSve balmoe_• •4 .ICiftsats.on~ . 
" ' 

thougb. 1' ze4JJ4Je* the •1• ot the prollea t:ro• a1111.- et 

•quaU._ to thouan4e ot·etut1ou,. leaYe• 111nJ pntucte 

b•)U14 the paviow of. the pl.en. thU .S.'f'!lll a•• to ~-

p .. ibillti ()f_ a!lOn-._ot,o:e .the wu~e.otem UD.pl•o, 

--Outr.,-· ..U- ,!lUO.tA ··~-.•· ·. · When the ballmc••. an 
' ' . ~· . . .. 



·II 
. . - . ' . . . 

olo-*4. ::tb~a _, 'be . h144• •h•n• •• ~l.WI ot D»1Dn-' 
· oo•odt'"-• whieb ~·tot. ••4 u ~npute·b the,.p:toaue•ton . . : . 

ot tho ~--ill', plannel_ p»e&ucta, 4•»•4tns on whfth• the 

eutp11t of the to-. tau..·-. .Ud Of«* ••••• t• ftflUS.-- . 

' ....... ot,tibet'o~i to quote ttt. atjutz head ot •• 
·~ ' • • > • t 

· ot tile.' tep~a ·Of GM)lm ussa , · ••• ot the •a.ou· folt 

·" ~s.ateotea u- 'tthat -~~atewtw .whleh •• naoe•l~ to-. · 
. "' . ~ . ~. 

tW pJ:Od\1Ctitm of oentl&lll" pl.amle4 pmute ee t~elve• · 
J- . • ~ • 

· att 4otap1et&l.r t.noiu4•4 sn the lin O'f qatnJ.lt p1Ua.a 

p•4uota., ea4 thoefae the.baleoma •t pR4ucrtA.on.cO 

· nq~eat• sn the plau.~Jl& upna te not ooapletet~ •' 
• 

tf14'tenalltr · '* ~1\d·J.O•t, when all· th• louze)•• 

anA- uee• Of the pnduet . De not •cOlllltet fa. Rea t eat
oulaUGD8 ., tWIPllt1e4 tD tn ...,. • fti!Si:, · tht elite»-· 

· paa.. uatns •· putio\ll..e product ( whloh s. well -.v h 

. .__.sated) ue aagee•te4 toseth•» uader appJIOJ'ftd• 

. heo41np b7 tndum,, ld.:alatzr eto. 
: ' 

fbt.• 0811- 1.at "•qu;ne• •t eft01:'_1111&1eaOWJ to thoas 
' I . t •' .•,.' 

SA .,_ptm, e~aoti,.t~a. (l) !he ...-at.ue o., Wq\lia-

·•ente ta _ooaao41tls at pQt10Uil.ar placee mto Z*IU1nami• 
• ' < 

te eCPa*tle•• u.4 thfl .•ub•quem .U•uzep.t1tn ot t• 
plM tu.oommoUttee SDto euppJ.I ptan• of o-Otitiea to 

t&n1ollle:r: plao••• ._., nnlt m lo• t4 •••••:~1• u 

te ·*'- the 'fODI.U.ttea. an at~ew.T (it' the ente~:d.a•• 



.. 

. autholo'tae4 to· pro4ue& C01Do41 tiea bemc uU'fth ef ~ht . 
' . . . . ~~ ' . .. . . . ' .. 

... . .. · . 

. ·_pat1ftl.U enWJtpJ.'i~e to lGS.oh the OoiiiOditlee 1IU1 be 

4elJ:fde4, Jl8f lfPlt;»ft ~he MeO of th• COIUIU .. ft• 

·-(b.t.' · ~-lnent plcta _, be ccapU.ct hoaa. the -.theta·· 
' . 

ot ._.s;atifts eat•J:pdsee _ _,. h taaouttrtent,. An eanmptton 

-~lrelltJI' Uapl1olt itl. _fJUOh fl88Jteptf.ca ie tbat trlput .wmo
tdl:ea o~ the ent&cprleet~ ~ the ••• a.n.4 that thar zel.&tiw 

ouiputa w.LU muudn unohenp4. 8 

Seooa«. t)ae ct011cmete~ pl-.eti ttema an litJte4 -~ 

:· accortilftg to the Jt~~t.themente et ttut us.n OGntuae•, . !be 

. OO:O.(NIIptton of· ••U 1 te• h ·not pl&JDe4 oenChtel,r ·tn th4t 

balal\otJ, s. eapwao« <Ill¥ slobal!l' 1D · • acpep.te .to= tn 
a_zea~ oo1a • •otb.a waaa•.~ SUCh undeft.n•4, UD.pl.Mm .. 
. . . 

: lted.dl.\ale can. be quite l.e:rse and thua inti'04ua. llltonli&tea.. 

clGU Aato tht tJS~. 

_ . ~ tQ :iaotora 4tsouaa.ct abo'ft; coab!rle4 tocethezt 

make a •te$1 balance · eyeta WJ:f aetJ:loted tn ••• 
and leal <to a ll&ft.lft.oaut lo• of ur.tnr..U.tr u the ttptlel4 

Otl:l' OOUlftlfltiV -~4lt1on DUIII.be,_ on• ie el-..21' v.t.olatetl • 
. ,. . 

• tta:ta": .,...._ Aoe• not. aaU•fT the •.oc4 omti- · 
.. 

tieD u: ·t~e ·bal.tmoea '- not coaplete, 9tzr 111m7 ldn.t. et 

pro~ta •ten&l.bal.Doea eabi.'Me little aorta tha *> per 

oent of the ;pJr04uottOJ:l.' When OODmo41t7 A '• produoe4 ae a 

IRI c: I- ... F IPW n• I r.r· 1•1 Ill 1111 

s. 111Jn8.n. a,,-, pp~9t-1oo .. 
. ~ ~ .. 

' ' 

-Sao Xo=al,. b.. t • P» • 7•9. 



.. 

· :,.u.~altU.~ "J:Qd\11Ct· of, e'te»pn.e X b•ltD.atnc to lD4Uit._., 

- 8. · ~Jum. ~·.• output of ~ · aq ••t h berm, to thl <tentlttl 

·. plEfl'lnft,l a~ to 1h~ aeotdal pl&lln.U relponaible fc · the:·· 

·A ~au-.•10 . - , 
.. .,. afteJ: au.t~ ze4uotloaa ..a. ta'th• rit.aahJt •t 

- - \ . ' 

eqW)ti.qu an~: the Tel&bl.ea then!D, the ... , of ocaputa. 

· tional 1t02:k t() bo ,40J:Ur,la ·•mae •. !t te #Jipoa•t.'ble rae, a. 

· · ·. eSASlt oenb. u Oo1p1att to J):'l;.'eP._ aU 'tbt equatton.a, whtae 
. '• ; 

· 11~••· t.e ·a.m io.dftbl•h to ·~ltl)' •'"•" •th• · . . 

·, .. 'pn~ttan .. ot the b&\eneee .If pwauot•· t• ep'-'t)tp ~ 

· varS.oua ~~eat1ons. · Jtoa than 2&,090 atenal bal&aettl 
'. ·. . . •. . · .. * 

.are ;p~areil t.n • coaplo ultt.l.a7e» a,etea. J:ntorutl~ 

!a ia~lete• but ~be·· wenli ptetue app.U. to.. be .. : 

, .. ·tolio1d.ng, • · ~e.Pl.D. .:J~i>an• ,.aoo o~ •• .. , •• 111. luil~ce• . . .." . . ,, : 

. ·. t<b: k-,:.p~t•J ill· ·tJ;lo »rae••• ot p-.puat1e ft "hew 
b~•••• .. J.a,J)ut J:eQ~ttt •f tea• ot tbrilw• of p7!04ucta 

. · · ua eann4;;d. •· Als. atW.t1ana1: t8aoowo,eeo uteztat 

". balance• .ue ·,ft~ bt the o~unc11 •t the liatleal io'*'• 
·:ft the ussR. ·the uin adxlltd.auatl•• ot tn'ler-wpultlto 

··teitva•••·,~'}:.p\\buo ~etntt•• •''•hd ~o .th., 
. Go81nab~ u . ,; : . . ., .· . .. . . . . . 

. .· . 

. -. ·¥.1 th ··Utfaftn't tn:P&U:eatt•• '•~aulae «ttet-.mt 
. " 

.ooeo«tt1u ee.oh.mateJ!Ilal •lance ta ~2¥ •cno.m•' 
. . . 

~th. bal.anotq the output aM aqutftll•U to•:• e~e 
· oCI!Ilodltf. fh' lta.laQo•e at ~lfteant .1 ... 1• .., not 

Hila ... 'P'I. tl 

·tt~ • 
. 'tt~ 

~- .. -



OOI!l»letel, t»natel, ad toawthe• tht7 41 not toa a 

tAt.,:rait4 .Qstem. In othe%t •* balmloee aft aot O'*l>11e4 

M • JAt$rlOeldaS ••'• .. AI lllan hU 111ueint•4 4~· . . . ' ~ " . 
-•atteallr' the ooapUeft · .t aated.al balcu:e• u:e 4oSA& 
o~att<JU of·t~ tJlMlll ,· 

. ' 

.,. ·: r · , uu ;i •. t' 

1a1a.ce 1 i· 
t •' . "I ·fl ·~ 

· · ••• .th8tt oa:tola:tats.c• o~ th4t V»• 

"T n · .. ::~ .. :l .. :!I •. : ·:·:.ali~·:. :1

:

1

1: ·r--7-· anc ... i ........ :-:--"1 r~~ f 
1 .... ' " ' -.i - h ' . = " i " ' .! .1.... " i 

: . .. · .... st~ of·S.A"•rA•p•clace .t.D a1i e4'Yinct4 . . 
SO'II.ot tJ»• eoca.r 1• · eueh that u• lilllle lla1au. •quation 

. . ' 

om.lwe· a44wwte4 vt~t haYUac ftpeftUitaioaa • • whOle 
•. 

ta"'es ot t.Jtb.d bala.ce··ecauati.oue, ... outpu' ot •• 'baluce 
, . 

·•q•tta .nteJS u an i:lput ill aolb*lr tqatieo, -.·..,. •Ut- · 
~. - t . . ·,u···· tua 8,ata --- ... othe ., ... ,, ....... •to. . 

C••1«e• a o~~lt7 .. A ~· the· pnduotlea. of which cca\llot11-

titrt &t•&;a •• ~. a tn_. -. hlDS uat u t.nput1,. 41reot)¥ 

<tz-· tna..otl:r. then. a· cb.c:\«e in .output ·of .._uv .l . 1l!lll. 

·...W.. cheas~ 1D outp~- .of all ~- ouaocU..ti .. c.~t•'*a··· 
:~I, •. ; ·.x~ «~ ·the pzon•• ot bala•• •al•lll.•tlcnu~ OU.tp\lt· 

Qf l• 11 el•eJ-e4 than .i.-en07 -~U1JH tbat eus.ta~•· .. 
" ( . .,_ . 

· •uit1 1.11 ·.,.1i.u'u11 •••ill1111•• hr :illiitl i 
.. 

ta. mJuaD, ~.4, ·p.1l•; 
• ~·· > 

·' 



. . . . . 

~~~~nta bt ·aaa. ·u., k1&1lee equattcea of• •-outld · 
·· <•c·•: •• aJ·.·ant 1n tum iD ..U 'equatica -.Heotett by e~• 

•.• ~ l • • 

,' ta o1itputa of ~· *a •• •• ~:· ,. 
11\e. oalhlati.cm ot thee• •-..• 1a a'.,k ·tldaM.Uia 

.. · .,.. .. 1a .... m4 •u p1~m t~ table allow • · 
f ' 

.. 2e~tAltlilatJa •1.8 "'' the ao-o&UtA· •t&.at odtz• .•4 .. · 

.poatibty • ._ ..... •eeetll4 .. _.. >1_.._ ..... •ff••t• ot 
: .· ' . . ," . . ... 

YhelJeu oec81artenot Z'tq\JJ.:e& the nal.uaUon of the O~Td8$f1' 
. . 

· · · -~-· . Z ·• petn 011\put Wdo» 

· l:.~~ta.nttt7 mat-. 
.& • Ma~ ot 41not illput ooerts.as.enta 
. r • ti.n&1 a.und v.eta 

it o~.D tlappene that ·s :11 aw~a"e4 b7 oea14tZ1DC the . . . ' ·.·. 1' tun two -.. •l¥• 
, .. 

aesz:ee or ::flloQ.ndet-q, lunren•, 11111 Aepent em ttt. atio 

ot U.ot tapu:N to t411. iapllte an4 the tWIIlb•~t ot lteationa 

ftql4nc1 tw ccatd.ttene)'. CD. the bal1tl ot the 1959 Ut»U.t-. 

output table to~. t,he usaa ill ftlu. tezu, t.su hu tt&10Ulate4 

that the atto betwe~. Uftet 11114' tuJ1 i!lput. Dual~ .... 
sl ' •' 

'bebMn t lil4 .a. lntt tbat Jl\teb lu:pJ: ftlu.e• nnliD• uptttr 
•li'l . f ill jtlt ••. itl• liJR 'U ;@Jy 11!11 



'' 
54•1 oco~ qUst.o fl:qutnt~. X..1'tne baa .. ti.aate4 

' :· tho.t -or of lter&t1Qill nqu.ind tor tt.. •tSDW 

ft1u.' of X . ~ attUn tha _.. "ftlue ot Z .ftllD 

· betw&n.6 .ua· ''·14 

. u ._satt thie· * aon•t eoab.OJiln• utB& · 

so~ A.ta Jla'Ve ah.ol'a· ..... lA aq -e• - --· •t 
· ·t.t&atlon Wft .. enouah .to b$8 4iftot lll.put Ooeff10l&nt8 

· .flulh· OJ.Oe. "bo fb.U tAPut eootfiOltnt•. 1' 11a11•13 . 

Mo~Jti.u ball llhOwn · tllat U1 ·oue or an alatellft ot oapaoit,

bot,leneoka the aUIIbew of iten.tton oan be n4uoe4 • 
• \o •• 

·Itt~ ou1J)uta m the ace•• oapact.v ..,.,,. u. adapted 

io t)J.e potct1al8 ~~ the .. 'bottltmeok aeot~•• the plamea .. 

. •• .S.w •"-• cones..,.et pla 'td.thout -.ass I.D.Yent-...16 

.lloltb17 · •. W,.. U:SWJ4 that the nU.ba of lttn.t10Jll. 

ri~4 ~o» eeala'-MJ. can be J:e4ucea 1t tbe ootttt.oient 

utJ:U .oen be .-=--4 ,f.D a <1UUS.•ta~ to-. !hie 

SJ~»U.et, u abaeue of coa,pUoat•4 fteWae1c ftla"1allhlps 

· . U 1rbat l• Oa11;4 toJ1$lll.Mf ftl.atiOGa•. A IS.pifieu.t 
< • ; : 

·auta.t liNCh -q$4 fll8l tbt 1959 japu.t-OUtp'at _ talde 
• l • ' ta. ·th8· BOYS.~~-., eat • ooapuatlftlr U1l;1l poup of 

»1!~1v. lillk• have tecielft illpoztano. SA the e:rate of 

... 
''· tl. 

• > • 



·14. 
' ; 

· .. S».te-.'bnnob. .. JJ.Dke •.. ~f the 4000 t.D.t.M.ndu.U, Uak•• 
·. ablblW. s:A the -ble, alx>Ut 500 .on!¥ tiOCOtmte4 toJ: Jl~ 

. ··~ ,,.,~. ••. ot:.aut.1tt..s.eJ.·.s,_q;-..~l.a 
f . . 

·, . .. .All _... u&Uatcite m;rtvJ."u'u.4t.n•, tht taot n•na 
''-t ·~· pl~tiasett ·.·ue .e.«lunt4.:Up11U4a, ti•• d • 

·. ~tee· that ava.Uable qplt• ·of ••••attal tnputa ·oa 
:~ vhleh .,ho •blrrMM.n" ot t~ t=pta bpenDt 'W1U' alWyti . . 
. be .. M3.te4~ o~· c_au .m thlf. otrcu~a•taaoe• h a:~a te .. · ·. 

'. 'u~ch.; ,, Ill. iJ.\6 ~'· $lelti-$-O the caloulat•4 Ute»-ftla.-
- . ~ ·• . . ~ 

. ;·...,- ., "' . . . '· . ... ; . 

ttGa.ahipo~ on Wtd.oh -the fiu&l at ct plal--tarpt• la baae4 · 

OJO." 1lO aor&' than .•.. B)pteO-att•· ~ appHX1Ut1~·1n 
tesa of oon•tatenv 'nn4' aot t•a4 · ..c,· 1&1: .. 4evt&t1ou n . ' . ,· . . . ' . 

tb C].obal ievel• 'bttt-•t. tbe level of ~~ltlll·a ente21pr:t1e•• 

, ant J.D. thG ... ot p~t•~. pt:of.'haou. thq cou14 "• 

~onM.4Ctrable _. 1use ~· e ccoaaifAI to b• the. c·-
of U•locat1Cih cl ht:J,c.;u bottle!leou. the. ~ow •*e· 

.,, ' 

td thtt pMleat u .poiUted out eul1er Uea la tht 41 vtaton 
· .. ' . ·. · · ,..among . . . . 

· or 2:9JJJ>«lll1bilitt~e. -.Lft.t:.lcu conuee. Thua. •ws-t 
.. .• . 

~smtaa~l= em ·peZGOl1_, cios)lan 4ownvad•i ·which ta:t• put 

.'t.Jl the p"pa:n.tl<m Ot the \1S.laGe• l8 41ftoil.J ••pt.Aai'ble· 

.Zi~P oeJ!tain .epeotftt4 ~ble• ... ceJttam. •peo1fit4 
.. ' 

balelce equat!9na. ·Btch ~ them -.~abt\d hie .-n 
tt..-e, a4 ·a.oee. so ;in ·tN.oh· a _, ·• to aHun th• balauoe 

.·. 
ot bla .. om fk!U&ticm• '· lfJ:roboclrl oot •• pantelp•• ot tm 

• • ' • ' • v 

, ·l! Hl_ \1' I' f I .. a 1. I'. JiU· .. I 



p~ toOJ!dtila't1otl CfU\ ._.,. -th• whole plan equaile Q'etde 

Bot $Yer& "hD•• Who oeoUp7 "* pos1ttone l1l pl&'bninl .

t~UJ.'Ve7. ~ wb.o1• equats.r.D · epte~~J ev.n ther deal elf V.S.th 

oenau&· vaa:lablee and cen&S.n •ctuattone. Utua11J ath tbe 

· ~_ . ..,.blft~ E.IDd · ce»tiu:A· •q,uat10De wtiioh bJ ooca1481f the . 
. ·. "-ao~t ;~ • .,19 · 

.. · , · to ilhe &btenn of a ayatea o~ _lilte»1061d.a• baleneee 

( ~olatirl'l ot cC1141ttoa Jiuaber '' a u.-l:tu.eou el.Oallls 

- -. 4oe ~- au. the ~~~ om ·w ~•l'ue4 to • att••• to 
if_olw fl 'adaultu.eoua equatiea.. •JI*teza ot .Scantio pzop6.tt.c:ae 

with the."t~b.Ocl Of. ''brlal and· erroz'., a M'hd of neon•ilia-. . ' . ,' 

·· · ., .. ._,-_,.·_.~ app~~loa.. Iz1 -~·· ..a• a -.heo. 

the.· prt~-, ooo.atie ·bestu,. in tact •• oum.t -mow te» · .. 
. os:wtas.n•r ~ 1t 'the• t• a 8o1u,1e to tld.e 81santie apt• 

'of "' ' 

· o» fi.O~' . WhethOJ: tt baa a es.r.gte •olutton o~ nwr&1i/': .n4 

· .. ·r;,t ~e ·.it· se ut prove4 Yhetbd th1• pno••• ot 

ftQQnoilta.ttcm convarsee •owa4 aOM aolutt.e, • .tl4 .1\J,t;hc 

•a ceatt:aln he1~ ·~ _tbe· 'l.a'ft etua'tton• hu 4e'ftl.GjJe4. 

A oena!n ·1o'9UP~. ~teol.a2:.4 'but ·tatitq ••tu 
J:eeqsntae4 pl:loritT or4d'· baa- 4evelJ>ped ...,.. the p:laOtloal 

p1amt_._ a SA ..hail tnter ·oODIUJotiou an abao1u'ie qu.t.lSihiUII 

. ataa1J be aache4 e:nct sa wtaat .. eeeton a potential 41•.q,~\I.)J11ua 

oaa IJe: a~ 1eut_-taclt17 to1••te4·J what plm ft~Uft• ..uts be 

plallntt, .S.th anat »••ut• an4 11\, •oh oaa• a bish• 
· . •-· 4elfte ot SnaooUZUJ' can be adrd. ttec •• ao ,, .. 

. _' ·: 20 •.. 
~~ ••• ,, pp .• 18-19. 
.Jil&d··· :p.tt. 

. .. 



-,, 
the .me1ho4 of DteJd;al-ba~•,••-.• that _the proc••• · .. - -ef . .. : -_:' ' -.' . . . 

·· ~t:lon .-~- npr•senw '' • •t.s.i 6f ft.ze4 e-.e1'ft.o-

-len'-. :(the llODU -._, • •l ~ te~haial -~--· ·a clnen1, ·••
'-alietlo to &tan ~th, esi1oe th., WN&llY uWJ~e a -
. - ' 
qualJ.tJ ·of utezt&l fllpllU -1114 oendit1CQ d apab ei\4 

•' . , ' . 

:_: · _ aa~Jt~ttDimC* ot &qutpen' 1th1oh et net · aomau, •-' lb. 

, -P~• .. •t- -~u,:.,.t --.b of en m4u• 1e flfeq~ntll 10 

oomploz that u'eda18 noe4a oan ClilJ' H saus-a ill pBpd-. .. . 
. ~. -~ . 

tloa _to- the - ._.. wlue o~ output. ot 'the tnduetJ:t o: oi 

a .p~·ot poducta ll&t~ t;Ja __ lot: each Of the p~Oducta 

upai:a\el¥•'21: ftta ta ~led~~ to ou_told.Uu pt:Obl.-. 

of agpeptins 'he· no.., ... 11bioh m pact1oe 1• eztrG.~ 

,-: · dl.ff~t• aa ;ev.n <f4 _'the 1ml of- c ••erpn. tJ.tter•t plant• 

OJ: ahope--r have Utfezent· noaa._ lor SAatanee, thezoe an 

:•• -.. Jl0%118 of. coal u-.ilJ.zation ae t~se ee ftu:nacee and 

bOllew 1a a pl&Dt• file masnt tude et muuraoie•• cCI1=equ. 

ent.\g, p•uo*Ct ·when asPeP.tiOD t• done at tbe lttrel -of an ·. 

tndue.tq can be __ qutte ~tantlal.J> end 'thetz evezal1 eft'eot 

f• a whole e,Stttll- of balm•• 11111 be •V'en pea.tezo. the 
. ·.:. . . 

nOi'U ••• an ca.lCuilittana an cen•~ aveJ:a~Qa Ye1Abtd 

ln 1a1'0U» qt tho er.r:e ef~!eient pmducen. u a ze•u1t, ~o• 

ett1o1en' px:o~ncen the noma u.y b• too eon lUI prcnt.4e no 

itlcatt.e to e#S.OlenCJ an4 OJIIlft••lV• for inelf1c1-.t 
. • 1.' . .• 



'l'maSoli pw~lc= With no=e 9-r!aea ta btpms th• · 

ab:r:eut wtth api4 teahn!e&i .. ()~•· ~ tt tethn1ea1 . 

: oll-. · ;te abeent. itl.put ~~· haw to h up«at•t 1d. th 
. . . 

c~a· in. oatput pa1rtemt.·; ,xn • t'Elpt41,r chaDa'nc a4Uftee4 

aotJte11B1; G®DOJ.Q" Uke .• 8(JV1$'1 .tfnlon t ••. c~· m prH\\et 
. < . .. 

·.:~ Q.tte. et~tticant enoUgll to ftdp nQas fabaolett n~ . 

. ~ ta.:rt. '.z.on. ~e4. by illoanJJj.ot~t a&P&&att• W!l~l 1H 

l.efi$ .. , tl\Q. ~.,. tM oh~ee• m prodo.ot-Jld.x 111 tht ·~· · 

of U,P(iatilis ~t thtt nome U the :\atte~ •hlnse•• 

wne aal'turzpt1illt ot 1uaa »<»llie t• .. ..,.rr •troq •• 
. . .-

• 1t iJnQ.es out. n"blt!:bv.t15bil1.t7• n._p.ope>lf'~iGnal11lfv.t•, 

~eaaixa~. by 4o:Ulg tmd n6n••·£Jtnnt -~ ~o a•ale •, 22 aut 

ft.e».v. ot 'th.a• ob~• 1U ~~&it tn ·tJ:le prooe• ot p.otbla-. 
,, 

1;ton. · O=••tuentl¥1 materirA.l:. Pl.et. 4)~lcvJ.at1.cs eanno'. be . 

. eapeoted to 81•14 .-atatent r.lil\0. tw .. 

rl 

. .J!&u~S>,uj PA PJ!l"l•lena 
IVi-1 Jta ~sa, aeuttoned 1n thf t.ntwoduat1on, the ltlta 

ot'sn ln»ti~ut;ut. balance 11&& explJ.oit in the i92,_24 

Bal.mc.-Dheet ot the econ~JQ" p•epaJtod bU ,,su. Vi th 

»artnacl.'te p~onoerins. ~l;k on tr,Qllni~ •••:ttiel•nt., 1she 

lmek~ouwt had been pre~4 tor :r..ontl•t• lie&t1et•e c._ 
t1T1b~•ton ~··· thftt?f.ril.d."a.'J ; 

( 1) Her va.e· the ~irst- to eera"tJtD tM two ·tul••• one 
ehO'Id.ng the balance of pnduotto.n &4 the· ethP 



: ·ahovizll. ho,. the I total pHA~ ad· national ~ 
. waa «lSttibUtecl. . · 

' . (a) . _·. Be: iaenue4 the nuabew ot bnnchea iD tbe •oo1&1 
. · .. eqon .. · •• ,~ 1Jl the 'oil••• boez4• talt14t .of •ob3.eo'ta 

. d l.abOu • . .. < .. • 

' ' .·,· 

. (,,.. He •"f'fi • ... uthfut1~ fte~;eetation. of the baltrQ.ce 
..... ll7 ooutn.c~ •='l.lou. nl&tlq 1Dput 8D4 

,. · output, u V'al.»aa ·IG4 D · US.•• hll4 4•• eulla • 

. ftl table ao cleve1ojte4 'bJ Leqntlet- U.U.e .. ·tnta 

to= pa;da· a~ tho•t(Jcu.a a the top left put lhcndA$ • 

oheeli 'bol.rd·~· ~aent ot lnte»-in4umt, 'blnBactLQU. 

· ~'tua1 8tu4t•• of lllput-outpu.t teohnlquee in the 

~SBB beg811 1D .the a14 19501 8• · In t959 tht IOYemDlat P"'ff 
'"' - •• > ~ • 

Offi.OS&l tAI't2:Uo\iou to ~~U ·act Geaplan to eoapS.la laput

,·output .sblta•• · S!Jtae ...n, • tapa1a1ve uoat ot ws 
.• r' • .-- . ' • 

hal -- tcae tn the usa···· the .ooapllats.c ot .. ,u .... 
·output tablee, · tesu ·baa ccapl1e4 •-P•-'• aocountmc floW 

. lllpu~utpu.t tab~a tO the USBJ. in ftlue, pl\rl1o&l. &114 

JAb~ teae to;: t959. t,966 .-.4. 1?72• _J.. oapttal-etoek ~tfta 

to~ 19S6 - WO·· c011p1lei, Plamtillc S».put-o)ltpllt table. 
' . .. ( . . " 

.. . . t ~ 

)1 the _a.opaln•e baeuob i.Utitute. \fork ·.e a p~ns 

t•l• -~~- tteo t• ·,.. llwuoh. o:wpnt~&tton• ••• oM.Pile« · 
.. 

a~- au.l~Q .at l.!eBi~ &Dpo:t-output talll•• a ~tel& in 

trhiO:h.tl\o Ctn~ BfQnOJli~theM'1cal %JlatJ.tu1e ~~-~ 
. ~t.u ..,._ · -''ft~ · 

a main tool. ot aol'VillS t• ..-ldenq p.Obla, OJ: in tbilt 
. . 

.••• ~uoiog .: aobievtac the. balance 0~ the nattoaal.e002l011J'. 
oo ,.."' • ., 



;( ' . 

n., ••e t.t ~ •the· aelt ·•th94Qlopnlll' .....,._ce4 ani~ 

.xpeJ:J.a.atal.1l' t .. tea •d.•i ,.., ill· th• pnctioal 'vo* •t •ld.n& 
. pl~ 0110lllattona • .24 · .. 
• o. • • 

··· .-· . , ., . : 8Miet p1uma:a. .:ilaft .. pealectll •••••4 in t~ 
. . ~ ~ . 

·.pad.._, t.nput-output •thOU u. not to J:eplace ·t!w tuU· . 
t10tt~1 bal~oe ••tho«, •• to )t ..-u.llJ· tn'J.'Odued bito 

th8 ;laris• qetem, to. f9BI •ttl._ 'ROte •- "'t .-uU-
. . . 

be ~ to tlilnk that _ tb -lnte»baach b&lirAa• ooll14 ~ 

-.~ the Jlaoe Gf the b&lmo• .. thota app11414 todar in . 

Sovte'b atat11ttce &4 pJ.tiJU)iDI to• the •tu~J· ant plannt.ng 

ot t.nte .. llltloP.ahlpt ut ••ouo.•. ~' In a pa,.~ nJ. tten 
' .- . ' 

u·J.att • t978 TeftaOY u..· ace .ap1ft nn••-' ·that •t• 
. mte~_:baltlle• 4oel 110, :Z'eplaoe the 'ba4lticma1 b~t 

oal.OUJ.aUOA aethOttlt• W.t ·4eftlope tb.•• 1~ topther -· 
~ . ~ . ~ . 

sonaal. liaa:Moan<*io sna.toa,on WS.th .... a.tas.le4 pJ:odu.o-. . . . . -

ttOJl ••• pant.olllulfws.• the To1•• at pzoduettoa ..,. 

· ·, , I.DIU. vidual b4uata••• '.tG 
~ . , •, . . 

the •polJ• i.atezb.-a•h Bla.D•• Jnpue4 )J' the 

-}- ··s«W!eta · os ba t1e1odW u 'b:&Ut1trlal LeOiltlet "»•• 
. Statio,. op• input o\l'tput •bl••• A Altteftnoe ~-- t~ · 

· BOrtet 1abl• ·aa4 th•l21 ••at••, •ounteJ:p..n. ll• tA tha 
M • ' ' 

. . ------------------~~~ ,, ., · ·24. Jtem, 11.,4, PP•'tSJi; , .. .'· 2,. 

' .. 

L _ Bld.e1•..a. IJ!htt .. ~, .... ~tit llal•• f1l· ._ B.,_t1cnll. 
"~_.t_.DStt&ea.e&"JiR!t!hl· •usut t9t.l. You•. 
Bq.4-, P•4• . , .· 

'-• tetiJIOv,i, -tnteJ!b..aoh 1»a.\M.H ani na:tt•al eoono
mo pftpoJr~tou• 1n aum2JOc, ar~ m4. £11•m:'2<~•. 
-~~leu 9~ the. contempea~.YI&rWieile•Tifotw 
trzosne•>· p.aa. · 



. 4G. 

el~a1tieat1on ot eemc.a. J.ppl.11ns the Jluzi•' 4•1'1111-

tton of nation~ tneo=e, aU aern.ee~ ( w1 th the exception. 

. of t'n18ht. t2:Msportat.1on, ce•UDicationa ••~ produc

tion, and ~ous Uade anA 41•tribut1on aetlrttiea' t\2!8 
., 

· llhovn tmder final 4eman4. .A. ld.no~ 41fftft11ce obta1ne in 
"" 

the uum.b~ring of the folm ~- ot '*h• tab~. S~vieta 

· hAW raw.rae.d the nuabcring ot the fint Wtd •eoond 

q~t.· .. applied in t~ wriem tabld - thua tlna.l 

4eand S.a quadrant• II. 

In wru ot th•1t: ectnt)MO eon"ent1 Meh ot th• 

toU# quadrant• ot the esp<Wil table tn 'ftlue tem.a 

· ehUaO"ienae •in41 vtdu&.l upeeta •'~ the ~epz..t•"ioil 

prooe••· ,n the nrat quadrant ~etl.•a'• the pzo4.uottou 

relat1au uong branch••• the «ata of thi1 tu.aU8llt -. . 

--he ba.aiil tor oaltmlatine •o•ff1ot.••· of di.J.teot liA4 

total exp•n41ture•.• In Marxtan ~elSllnoloQ, tuadrant I reflects 

the proc•a. of the eimple reprOduc'iion of the meana ol 

p:rootlq'Hon 1 ••• ~t •holt• vhst pari of thtt 1oe1a1 proiuct 

S.s uae4 to make u.p to~ the mean• of production oonaumed 1n 

the p%0ce•• of produot10l!• 

Qll84rant II ehon the ut111r~&t1on of tinal d •unct . . 

tor non.produc"S.v• conaW~~.pt1on, aocumula-.ton and exports. 

Coneumpts.on 1• di'Yide4 t.nto pen011t.1 -.d •ootal. Aco'Qlalll..._ • 
tS.on 1a ahown in tvo OOlUU (a) the inOZ'eMI Sll t1Zed . 

27. 



4t 

· product1•e and non-prOdu.ottve eap:l tal and (b) the inc»eae& 

in etrculattng ca.pital.. etocke and reeenea. Qu.adh'At II 

dapicte •expanded reproduction • and '\he p:tooeaa •t non

prod~ctive eaneumpt1on. 

··' 
Quadrant III ah.old the 0011p011 tion ot the nat1on&l 

ino~ in Vtll.ue terma. the bl.'eakllom of net output tor 

each eeetor ie $hotm in t~~ of wages, prot :I. ta etc. fhen 
' . 

t.s prOV'bt10ll tor amort1aation ef t'ix~4 proctuntc aa•et•. ... . ' 

~~It preeente o~rta.tn el~~1J1 ef -rediltnbution of 

t~ national 1neome : wsca ot people workinB in th& non

prod.u.ot1ve brnnehee, inc01111es of non-pwoduct1YG 4m.terpr1•e• 

· OJ?.d orgc:ateat1one1 ete. 

~he t11:.st expoet tabla was prepft.hd b)" feSU for 1959. 

fhe table 1n value terms cov-ered e' eectore ot •aater1a.l 

proauctton•. A sizilar input-output table tor the •ame 

year 'if9.8 compiled in phyaioal teJDa covertns 157 produotD. 

!he tnbla. lends i teelf to trsd1 tional Leontis:t-type 

mathomo.tioal trea.t.ent ' 

tuea.. 
vhe,t'a 

' .. 
' 

It is eeeumed that coettic1en t• of pnductton are 

fh'U8 zt4 ,.. •tj •a 
zt~ • aale of eeete% 1 t• •••tor j. 

X~ • Output ef •eetor j. 

•ta • Sale of eector 1· pezo unit eu"'ut ot ~:Jeoter J. 
lo: everr ~~eeter 1, 1 ~ oa:n be wrt tte!) in a lUI.~ 

·:tom : n 

~ • ' 2 ~f3 ' + 11 ( 1 • ~ • 1 ........ ») 
j•l 

where · x1 • OUtput of see"or 1 



. ,•-

. x, ... 
Y1 w · final 4.mtm4 Ia ••O't= i 

.. ·:·: *'£j •,. ~pu" OOttfl01Gt • 

· .In mat»i• teJSD~no1og, the whole qatea of ltrt.eu 
·' . iJ4U&tlOlia f~. ~· ll aeoto• 0U. 'be ~tten· .. 1. · 

,' 

,·.x·•.AX+Y 
-.•• ...q._<·, 

- ·. . -

. OJ: (l-.a.lJ: •· f . 

e· X • (X~)•1r 

.. 

Ybt»e I • woto: ot t:m••· ov:tpu.ta · 

A • •tm.a of IOttfttllent• 
ot 4t.ztot iaputa 

T • watt:~: of ti.Jla1· 4e'l2\SI'l4 

l • l ... ll,i .. , -•-.x 
qut:cea the ·~•tloa of .tbe tOJl.Ye»"atDt •••• a 

X_ •;~(X +A+ AI+ A' •••~ y· _ _ _ 

the tnput.Outpu\ at .. atiea thle Dq,olrtatll t . u the 

tnver:e1ca ot the. utJ:J.x (1.-.&.)11•• u the w.lue of the 

-~ ~onv.rg.mt •ri.et , tlathemat1..U, lt ea b• eow tM.t J 
, . . . .,-. ·.. .· . i ' ~ ' 

(%-.A.)~ a tt +A + .l . +·A -. .• ,,_.tAl 
. Ill. eooao-.o ·teae1 ~he inTentcm of (I~J.) · ltw• u 

.-.~ ·. t~ #Qetftote~t• ot ·td!}. •t*i'iAl 'tapUta oouua.t ta.- "u 
~ ... . . 

prob~aa o:r p.O«lUuts.aa,, ·P. iotal ot dlhat ID4 t.n&Siwen 
. . 

.inputs,. ·!hte . .._. that the fUll etfeO'l of a •hrmll ill 
···outpUt. d·one o» .ow o~~tle• om.btt wrke4···out 

·. ·•ti:a!sht boa: .. 1 • ( I•JJ~1Y~ lhae 1•. nt nee4 to ,o 
' ' . ·, 
~~-·tb.e •sa,. os•umtnc pzrooe'•• ot tten.tl~ 



., 
fhue, utheme:ticall.y epeaklnC, c input-output 

tabl• e1vea u• vecto» of !If••• ou;pute •eoneiatent• 

w1 th a at Yen vee tor of final 4eu.n4 02: Ylot•.,..••· Xn 
. . 

other wrct•• ea~hematioe.l.lt, · th~ tnput-ou1put ttfen t. 

fH)Uaiotent aoln.tion. Unlike 'he epiea •f aate..S.al ba.lan

. c••• the input-output toBUJ an Snt•rlockinc 11\Dpate« 

.eyete-. !he tnput...outpu.t ntietiea anothe •t our 

oond1 tt.ona '( aee aeota Itt •t 1b1• ehap-r) tor oonai.,_ 

: tenoy. !be input-output table• aw OPJ)lete, that 1• 

th•r 4o 1nolu4• all the output• of putieular 1nduetrt.e. 

But the other two oond1tiOilll rep.rd.ln,; teebnoiosJ.oal 

&nl.llptiona and uniftralit7 are n•t aet b7 the 1D.put-

. output .technique en4 it tail• 'to otte~ a aolution to thrJ 

otms1•tencJ pzobleJt. SCM ot th• aajor pnbl•• ariatnc 

1n the UJe Qt input-output table• tn Sovie1 pltmn1ng -..& 
di•oua.ed b$low.-

xv • .a 
BI.!I~.A.!Ic.lfS 

fro asta of llm1t•t1ona can ~. 14•nt1t1•4 tn the 
~a~ . 

wa•pLof tnput-output .,. a tool of ecoui•t•nqt 

plamtng. the tint kin4 of probl..D ... mheren~ SA 

, the OCiftcept of !'flpui;.ou.tput arie1Dg fra the auumpUetll 

· ma.de .tn ~ ant\lyeia. Thea& UJiltat1•ne an ttt11ve:a:t~al, 

· tn that t~y would a.ppl.J to au •1 <tua,ion. -..r. input

output 1• being appl1414. !he aecm.d •et o-r 11111•a-ttona 

a:Q acre lpecit1C ~4 OCiltextual an4 U. Z'elate4 to the 



aa~ ot the ••OD.Ollf ill wbloh the ttO!mtcz.ut 1a b~& •414. 

. ae .ttat· •n .ot 1tetats.oa. ..:e. intJ:o«uoe4 19 .the · 
. . ' ' ~ 

. '• .. 

· , ~:el•tlona 1r1 pw4uotlal oa. 'be npnsentt4 ,,. fta4 eeefttt-

·••at•~ · Ia th11 Oue tba •euapttoa. 1• auoh aore 2.1.114 . ._ . . 

m the··--• of u.ten&l ~ •• whea then i1 ec.;e. m 
•le,~bU.lt¥·· · ~ · iaplioatt.ona of thia ••UIIJ\loc haY~ 'been 

· wU -4t~u.tae4. · ~ litentu.r.• and. w aeed not 80 mto them. 

·.we .·~·_a.l.,a47 ... "_,ted a lft.et lteou.ttn • •he Gl>jeet 

· Pl the eot10Jl • matel11al bata.nee•• AU tllat ~tee4 be •14 

: hdt ~' twA .·coeftto,.enta illpl7 am abMOoe of Alteaative 

· 'ttohniquet ot pJ:O«uotion mlills Ollt •'.Ututte ot tnputa, 

tncautns OJ: 4eehU!x1c ntum• to 10a1e a:ntl ·nGD•ltnee · . 
· . . . nlatione betwea out;utat an4 tnpute. Bone ot · -theee ebtatn 

ta.aa1 eccaOJd.o lif•, tm4 8I'QM t.noone,.neadea ._ a:eaUl.t 

· 6tom •••• tiap1S.f1ta"1au. 

the. •oODd eet of poblemt ue ln IIOd tnet~• 
t ', . 

. · .· Ul:li.qu,1J SOViet~· ~.'hat ~r ue • produot of the CUZ'l!flnt 
~- : t 

· ~titutiODal ae'tiD.s ad the 1trtre1 fli ane~n'\ of tl'Je ·. 
. . 

. ( . . 

- iliput-outpU.t table ... tbf) eon .. ti.a •4 »••••ins ., the . . 
. . .. ftqUbite datiat~oal · aata. Coneilt•117• q .,_iif:lAed •eto•• 

.· . .:.qtib'n that .ctata lhouJ.i b' aueete4 tro~a. all the tilt 

, pZQ4uctton.. uns. t8 ad ab.oul4 .wepoxrt the eoODold.e sot111 tt•• 
,~ tbe ente~e,ee aoouatel,r!;; . . 



~ · ; · .' l,n •hi• aph.p:e, howe'hs-, 'thdele aeh •• ,_. 4ttllM4 

e.4 tbt:. •exS.Jtt.q atatS..tJ.ot.1 MootmUac ctoea not Uke 

.. t'·:»o••ib1• to·ootleOt ..u ·-. sntm.ttoa. tt.t ia.requt·a.a 

-t~ th* ooM~ttOD of_ tilt .apoJt t.ateJtb:llftth 'aluce • .,B 

ni· · ''" •a t9&' •Ill•· •M*' .... s ·-.. *Olllh" to· b• ~re-. 
1>7 obtas,..sua aata _ .-·•SJ)-«1.-.• • p~:t4uets.a u f.D4:w•r 

' .v .. -

~ ~-. *oa .-ple ..... ,.. the 1911 --tabl" _. 

c tapft'Ye•nt ~ the 1959 table c4 •• ban4 • a ·1d.<te~ •••••~ 
• •. - . .l. • ·oo,.._. ~- •an :~ .. t--bout eU'f'l7 ot th. peat•r 

. ' 

·pan jf &U. lnd~ial entei:pl:leea C14 OOftatnott.-. ent. .... 
pd:N;•p · b.ft. ot th$. $tGJrthe wze ooT._.4 .,,. .. A. auplo 

_ltmft7; Roweye~, the «ata :t-a. etlll tnt.b,en-·to a l.ot •t . . ·.: . . 

.u-.owpanOiea ancl ~ui••· 'lbb:•n.w, ·tit ut.etmc aata 
•. • 7- ... 

OA_ p1:04uottGD. and _oerut.Ptt~ tf a,;aou1~1 p»04uct• 
< ' • ·'::~ , ..... -• ..,~.t ~1 

11~ on ···~ prt;fat• .plota b7 co11eottw taaea sa 
. oth•a aq: aet TeJrS reUab1e:• 

the teoJmoloai~ -UJaptlOna t-•\14tet tn lnp~ 

Output auaJ..yaJJJ "tt\\tn ow·•t.ft:eat1CD ot eecmOJd.o u~!Yi ty 

_AOC-~. 'lo •purte- 8Mto•·• ~'81! eettton pro«uctag hoao«ceou 

~~~·~, . Such a o1u•1ftoats.en lea«• te thfte ldnde -of 

t~bleu. 

ftnt, probl- et tnaoou.aete• ana U'Ol!'!li&b1U.1\Y 

&.. .. u the clue1ttcat1on cequ.tna a lot of data J:ap-c>ltJtn& . . 
1!i"Jitl If . 'IUt M' t .. I I f I •. II I • I 

ae. 114e1'1l&nt ~he new apoat In-~ranoh bala,nee -~-~· 
m th• uttOD.al ••a!l• ot the usaa•ll, USb,l;t!P ... !! 
!!22!L~t · ( !BJ' 1,97Sl. P~•2•~ · · 

"· U!'ri·· »·1· 
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. ·anA p•ctuJains. th• entazpr1••• covent b7 a •aple auwq • 
• • f • ' 

ue _uke4 to &lYe data zeprdtJlc. at~tun o~ outla78 t~ 

p~uotns gOOcta twtoal ot 'he ..nw an4 !'07! eube14ta=t pre-. . . ' 

. ctuph. ·_an tht baau Of the aune7 z.pme •u.baUia%7 

.. _ .. p::04ucttoa ~ ~ed.uote« ~ro.11 the output ot each .ator -find 
· a44e4 to,_ produotlca ot the care•pon4tni fttto:w. Such 

'etibl1d1..,. pJ:041101)1Ciil m _the 8ov1et. UDion 1• qUite •u1Jatat1al 
• .- ~ 0- • • .\ ' 

p·..,·.oaee••· (See table I1, u the Bonet ent.rp$ea 
~ ·. . . . 

ut· not eo epec1allae4 ami have a 1•t ot s.ntD-ente):J:t• 

dep.n4ence.. fbe. ·~t ... of oaleu1attG0.8 an4 ·the flow c4 

. count••tl.Ow •t. 4at. u.r 1.-4 to blet11Bteteno1d tn 1he tma;t 
·, 

ve!$1on ·ot the plan. 
.. 

Seoomt, s.mos ooaputatlon&l pn'lltfl8 4o not peatt 

a aep•ate bl:auoh tO#·~ pntu.~t. a 'pee bnnch• la !a 
•• 4 • ..... • . 

tut an eg.ftpte ot a tn• of outpu1.- ~ n .. eeaUU, . 

. enta.Ue a88ftp.tion ex-ron snalopu to thole p0tn~e4 o~t 

~- the .um.niuton <11_ u·bn:1&1 batan••· . J.pari ftoe · thete, 

asPtfP\t1t"m. taa7 .ft..,.lt tn e tuld't1e1ut 4itte.nt1at1cm · -,., 

the b~hes~ ·· POl: lutanc•• in the ·1959 bal.ancel, · 

··.p~inct1on ot a1l t,Pea G't bUUUnc·aate~al* va1 Ola•Utw4 

tm.tle~ (l'ltt -~;, · \lhile a cre•t Aualt•~ ot tU.tf&~rent tJPt 

btctw• we.:t· coneote4 lU a sa:oup t11t1tle4 •otbMJ: .. buehe• 

et 1004 · lndu.ri~•. 50 ~ pnlJld hu not bee at1ve4, M 
' .. ... - < 

.vet. the t97i ta.bl-9 autton .troa •Udl.u teteot• ad tld 

' '' 



.• ., 
. 

M!eAfiqiSJSl. ~!WEJDI . JIAD · .dJ) !YJ!S~J.1I.a.l\Y..lRO]lll'ptl:PJf. 
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teo· 

ST~O 
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. . . 

a4.._od:thab·11: ¥a.1 ta tht-·t959 tab1•. De aWibe·•t 

.' :•~o .. oa --~ t9?1 baa t...··m.,;_~ .. ~o itS ueptn.t ,,-
. · · tu 1959. · tn4ett4 the: p_,blea wtU enet 110 l.6Jl8 u an ~put-

~- · ~utput tab1e. is aot .iversa1 '·•• •m• au th• ~--4~•·'' _ 
·' '"'~ •ot ~ • • 



, . ·fbi~; the matcee of an tnput-output tabl• which ftte~: 'to 

the ~u~utJe ot •pure • aectom ·W.ol;a:te ~ tmportaD.t plm 

. ·p~pl•, ·Of_ d.J!surnost.J: which ._. tbat tqre ahoul« be no 
. '· 4 •. - ·~ 

pll'Rl_ t•aeta wh1oh ... a:r.t9 nepQn•ibili v ·Of no-one tn parilouJ.u • 

. : ' fo each pi&P. i .. get theft •houl4 oor.reapeu4 m orsauteatJOJ). . 
. ~ . .,: 

-' (Ja4ZN~•e) ·naponaible fo» implem~Ptms tt. · Ccneeq11ent17, the 
. ' . . . . ' 

lndioee 'have to be mroaleu.latea to ft. t the pl.at\ in4utm:s.ea 

· · whlob te~not tiftleutt but Whloh doea·not enhance the· 

n1tab111tt,. of 'the »eeult••· ' 2 Inoonautenou • ~ 'b• 
- . 

#• 

Upooted an a.l1 the thrf;le 00\1\ta. 

A ·ft1a.~e4 probla 1e vhethe Satn-p1at tnmO'ftlt 
. ' 

·e~a ·b• in01Wle4 ·or exeluled t.oa the pwduation outlays 
~ ..... . ' 

'1911 st.J:pd.aea. the to-r 1a tmec u tb• p-on tllJI'lOWJr 

. · aetll04, ~.·the. lattez: • cnea tut.Put aeihed.. · the pzaotioe 

· ·o~ ··aacoununs aa(l· plazmln.a ntJ.u~• that J:AJOt-eutput table• 
' . 

tJe preparod !n sr:o•• ou'bu.t 1n41cea 1. •· tM7 aholll4 z.tlect 

oill;f ·th8 ~oM.tt :.lat~ouhtpa '•tween ente2:})rteea, 
,. 

,J~WX'I ~- ~ plannms potnt of "f'l•,. lsOth oommodS.tJ 
· aua.!':teotmOlogtcal. nlat101UJh1ps. n~ed to 'be pOwn:. . 'or a 

,OOJlV)~te View' ot the la~eJ:. all. the enteJ'l):~tie•• lllioul.4 

· :J:e)«)~- tb.u eubrd.4tN:J t.Ottvs. tt•• pno1 .. 17, *' • gr:op 
' ~ . ' ~ 

· tumqft» method •b0ul.4 ~a Q.Hd, eapeot.t.l.l¥ lA th• ••e Itt 
,• '/ . ' II . ' ' . 'he lovtet Unton: ea the Soviet .nterpr.tae• "" 1 .. e apeoia11ett4. 

-.- .i • . . 

D~tb the Jietho4• have ·been -ue4 1a the S.Vt•t· Unton. flltl 



' 'ftA . '· ;w" 

' - . ~-

Ia~ •• •• f)f tmf _.. output .tho4 eci tsJMI tbt . ' . . 

ue .ot '~ an•• tu.movar ·anho4. . In the Bonet eaaa, tJ.~G . 
. ·tf the· 1¢0., ·out;ut attl1o4 lllpU.ee 10• of 1cnovle4se o:t • 

· ·duletanttal »~ta of preduotlcm •4 'hetaoloslea11:4llatton-
... , ·:. ..·f • . .- ' • ··•»•• : be ..• ,. .. of. tht, ••• tumove:r: aetho4, on ·~· ·o~hO · · 

. . ~, -

~4, wt11· IUrke the baJ.au•• table n.,._.oapunble. 1d. 'th ·the · . 
- . . . . 

'f : '~ . . ~ . . ~· - . . . ' 

ex1atp1s ~unt1ns ,an~· pl.-n~a kta. len~ bc:'h tbe . 

~thotte· Vlll.leati to· t.ncon~a~etc;molt:t•;. whleh, heftv&r, .;d.ll· 

~- lees· ~pronounced ui the cu., e~ the c;r:oat 1n:L1hove2: *'s'hot.' 

Qno of tho mon tomP,leK aotho<h>l481Q&l. p.r:~ble . 

. &11U)01a1itt4 td.th.tt~ w!., of bput-fl)~tpu~ tn plamU,ll atdJ.l 
,-(.· ' . ' . . . 

. tr~ th• btbrl4···~~~ d. .. the IOV1et. pdce awcbMJ.~ ~ 
' ,. . -~ {_ ' 

'haA~been an •a of ln'ent~e cont___,~ .J1anr SoViet 
. . ~- . 
ec~Q'Ilete Ooll.ldeJ: ··t)le eliot.,. ot OlallaulliJ1 Oft» 'pnclu.oel! ~~ce• -·· . . . -. 

~-· irrational~ . 'lhe ... o• -~e:r: price•' lei.A& ~ tt<W.l>l$ 

. ~~1l1n6 ot ~fl end bauepC»ftatS.OJJ. coa.e -· tb!• ~erat•• 
the volum• ot· p~Ottuctt.e in···· branel'l\111 m4 the~·-~ ~ ~ . :. . . ~ . 

soo~~ p~:Oduct. , -~ 2n. tuai 1ea48_' •o 80118 U•tO'at!~ of 
; . 

'tht bra!lch· ett:dcinU:e _ qt the ~pte eoo181 pJ:O&ltt, \ltil1ile4 
' . . . . 

, no.t1-l s.nco-., the_ ftJ1at•~nt, actowa\llst1on met oon~t1on 

~ end ·also the a~ of exp~tu.a tn ou.tp"t b; , 
. ( 

t~- pdJlcS.pal el.ement• ·an4 •uea t t Ulpo•ible til C01trDUe 

·.· t~• .tiuUcea With platl.ntng aiu\ ftna1 •tateuent tJ&tU:e_., ' ' 



51 .. 

· Accm:cttns to 114el •mm clU:en t p:d.oe1 ••• ftft.eot 

t!le •·eoo~l.V ne0d8~7 expen4l toe of 1a\to~• an4 a.,vs.ate . . . ; .~ - . ~ . . 

. t»a '-ht 1a'he~ tn on• or tht •~her 4tnott.on ltlt\ ·aoco~ 

. . tdJ.ate or, de~te the ftl.·•tlve Paft of & b:naoh 1D. pbpO»-
-. . . 
. 1Jl<11 to the gap .'between out::tfJlt prioel e4 eootaila nece••u.r 

' .·1~-c e#~«ttu:e~~ t!teaed.eY.tattou ~.P&rtl.J'-the ceault 

.. ot ~he ~Ter tax whtoh tM hi.Bbll' d1tt•rent1ate4 tor 4:tUonnt 

peup~ ·of oOJUJ1lDle~ m tn. ueaa. .m 14ea oan be 1la4 f!lr• the · 
' . ,, 

, -~ ton~ asa.mp18· ' Bonet ~eultu. eap10J"•• . e-""''un4 4eJC ot 
·:· ~he 1~ ~orca·, but 1t~ ~ ~· the P<t•. ou.tpuir 1e -~ 

. , . . ~ . . : . 

· 1 6-t?•, s.n\1 t ta net outpllt ~ 20.22" o"f the o~tJ:V• a nat tonal .· . ' •. ' ': 

· be•• ~ "euften t prt,cee ue uae4 ~ol! eYatU&.tton •. · About 

.. tPt• toPriba of: 'h.e tumo,..»: ta ,.. troa p~4uo-. p~UQo4 
'' ~. ... ' . -~ . ~ .;i - . ' ' • c 

·- •. frOil ~cUlollti•x; nw JflG\tea!l.a:JJJ an4 cm. .. tcni:rth ~ :p~d.uot•· 
. " .. ' .. ' . 

·. · 11JUS ~ n.v mateJ:lala. It the 'tu#lOTe» tax on 

·ln~ueJWial on.,pu't P 41.etJ:t.bu.te4 lA SJHpo"'lon to labou eutlaya 

-· amms· .U . thft 'bb.UC1t$a puttlctpat1D.c Sn pX'OduotiO!l and 41,._ . ' 

.. trttiu .. toD. Of ttle•e ~Od~ (aplcUl,lint ltpt ed teo4atu:tte 

m4u.atrtea, U.ep_., Uale 1 tbla ale& V.U1 Jnonue- ·the 

,.-. 0'1 8P1oUltue Ill n&\tlnal t.ncao- ·~·"· 
~ . 1 . . 

' ' .... 
. .P01DtinB out the alaoat !DalUSOUtttable tU.ftlouttlea ot · · 

~ ,• . . ~ ' . . . 

.. ·obtamma the --q.o. -4ata tn ;prtduce»' • J.•S.••· fdtf ~t~•te~ . . 
, .•• •• - ... . • • '1' 

•• . ltrR 11-llt\ , •. ,.,... _I I ilr.· ··. . . 

,.. : _lSi. thl,_•.-.
0 

,. '"X. tth. · ~«•_: "l .. od .. , ,cal.·.· p~~-· in tllt .&nalfl!. ,· lit~. 
,of th• ~~~lanee ot.~•~bul •eea ··' Itt• pob&tWI. if •. 
• ··~·' ~· t9Ge.o . ,· • ' > • 

;li.IMJQ ·. •<~!J4. 



c~~r pace•, es.le tsim ucu•• to» pn4uoe~ pJ:S.oa•. ' ' 
··tJJUe•~; tbe Pft.otos 4e)ate. u oonolu.alwJ.r ~eeolve4 t.a t,he 

: USSB,:.~#.U.l1on•t•teno1et ·m ··pltbmt.ng ue w be ezpeot•4 011 •~ 
ooimt.· .· 

· .· ., · ' · .. A.uothQ~r aoW:t. of 41fttaultJ Uea m the D.,_c=w.-. 
pondenoe at4 4efiJU.ttan•l 41eaepaaole• htne'A t.aput-~u.t~· 
.i,db}es · · . . · · 

••~•• in ~u.·t••• cd 'thoR .f.n ·Pht•ical ualte. · fh& two 
'De• ot tabl~o .ti.tf•» ill their 4eftD1ttone . of.iataaeotoal. 

.. tumo-it aut itt tbsil! cawconea of fin~ 4eJUD4. the ' 

oommout; ,OOV<tJI'GSe cd olae•1floatioa le ,4it~•J?ent in 'ha 
two tabl•• the •• of ctm8Uilez pd.oe• 1ll . w.lue table• 

a44l to 'he aou-compuabUtty. · 
. .! ~ ' . . . 

Mr;,d•la·b pbfeloal wd.te •utter twoa vuS.Olltl 4etQott. 

. !he, ~0 ••. •how ftlu.-adde4 'tlatnt• ad the senenttet 
... ana n<U..atbu~en of national inooae, arut ol.uao-t b• u.t 
tor Oft~l balauoiDa· ot tltwa. the .,or p.obleu, !10w•w», 
lies ·tn the ~te t~ ~ U.41a th• t>ht•S.c&l tnput-oubut 

'•lll~,; lhe irlp!-'t-ou.tput •••1 a..-.. that ~aoh ilututt~J" 
. . 

. produce• •.•tqle~· ·untton p~lWfl, ••e•~ -.oh ·tuduet»J. 
p»mAu.oea ·a het.J"Ose~ou eoUeot1e ot c.o•- . : to eo1Ya tld.s· 

prob~ tba $OV1.ett meuu.n OU.tput not onlJ' ill .natur&1 »ll':I,lOal. 

~u ·~t $lao .m ocm.ventieal pbp:S.cal untta an4 -=•1• 
1 ., • Q, i1 •. n•• ; ,U . I I ,I . p I .' liP 1 II I 1 , •. ' 



'' · . ~•oonvent1011al phJ81~ unite.. (o.s. the •aeure~tJlt of yaa .. 

': ' ~1u, .. tuele ll\ 'tone. of ooa+ eqUivalent) Me uae4 wheJ:e tt ie 

· · ol.eu t~ M.tuwl )bft4ca1. Ulllte 40 not ~:etieot •••uaet''l 

·: ~1Uat1Ql18~ tl1 XJl OMe Of 1J14uatn.ea p~ctuOiJll Ye'q hetezt

·~. .1enout . ~tltpttte (to: •• c~Jpeedas a. tam! tuze Wuetrrt. · 
• BV-o•r unitl 1Zl ooaetant ·l'acea ... u.a to aeuUM output.· 
· i.rhe -oQnetnctlOt!· of a Ph.vfioa1 s.n,put-output table, U~Jtng 

. $1thtJ: eOQ.Ventloua1 t.Ul;f.ta· A liOl\ftl 1 mei....S.taltl.J aazraaat•• 
& • . ·, . 

4011aolH:t1e• ··4 :i.Dtll'OdueeJ 8Uftp.Uen ~~·• lh11a* UUe · 

on the on• baUd• ~ p!Jr•leal tabl• t.a th-elwe . .,._ Ia-· 

:Oapa.bie ~t leadiftg to Couiatent pl~t the lOU et 

oo~apOndenoe. -.a oompuabWt7 "'tween the pJJptoal ant 

value tabl.o; OJl. ·the . othelr, .. exoluct•• the poa•t.bllt t,. et 

~aot~ 'the. eoUtJCtee ·-of_ ·enor tntltolucet 'bj ••• 'b7 

cdtlp~ng it with the othe• • 

. ·1M lovte't plene•· have not '-n a))1e to ., •• ._ · 

th& JJ;Ob1eta oi eboWJ.DS 4tp7:edatioll ot capital. ·~ut.paent' 

to.. th~ blput-ott-\\t table. 'BY•rr entez,nae -*•• 4tduottw• 

.e.ceordl.tls to :«ett.ntt• noma, ana th•• ataaa te4uot10'U , 

azte Uloludb4 . 111 pJ:04uctton coat•~- ••• • •ltJUn t ot 
mtt~ez:lal produotia eXponti tU»ea, 4epwcla1im llUSt be 

·»otleot.ct t.n '(twutaiit x .. Qt the tnteneetoal ltalanee • 

eompenattcn ·t<t' tbe VeU · &4 teaar ot ne• tJPe ot eqUipment. 
• · ~-~ putt, · etwotun• m14 . bUU4ln~. ,,. BOlten», the , 

n · 1 · H lL •• 11 • .t · • r 1@ 11*' r · 111. '4 1 H 

. " •. JILJJQau. o... Pll• ,., .. 
'~i!" .l:l4el•IIWl, n. 25, P• 7 • 



54 
SiJViet aoeo:-ttn& n6Ude 4o aet · pezid. t the eal.Olll .. .._la 

ot tuch fi,sune, •' u~latl«l l• •hnn In -~ I.'Oli. :utn 
aftett th$ co~t~ ot Q.uadnnt x. A. peNal of the 

., 

. . 19J9 (JP.t\ . 1972. · table• ahou that tbe pnlt1•• n.,. uu.aolt•••· •. .~. . 

.-•. tncont18tenc1ej ean bt GJMte4 a thi• .do~. 
· . · ·!M problem' 41eeu••a· aa"i'- ••~am tn' t~ --~ · 

' ;.· ~ .. 

. ·.· · tie ff •n .otatto t.Jlpu..,.outp' tabl••• .apon a eant•• 
lhe ~- ot extan~- n p1amt.ns bput-tat,ut · table•, . . .... . 

!ievover, raieea ~heW '"bl-t ·YkiB- D a •••• 
tpe-oitlc .1:~ · plalmiDC lnpUt-"utput tattl ... · !he place d 

:inpUt-output table• m. tu. •-r.nn pJ.unilla , PrMIIPJi* ~• • 

~OllOW t. 

tb·.broad·tnltc•• 111 tbf··p1a m lcrnet· Uatoa, aw 
~ •t • 

pzon~4 by the ca=ottonca1e · bal.JMe fo• t~ .a-.taal. 
econOJ\1.· ·utldn the 12:-..D* p5V14e4 bl tbt eow.balant•·· 
!Dput-output le uae4 aa e. plantnc teoleltu• at low» 

1evela ot .the p1MD.t.ag h1$rae}W' to pl.an •he :wtla'tlonlitd»• 

bet'l'etn the vutoua !Mttttdea. ·It toma a 11Dt 1f•twen ~he 
i 

· buio »ati .. onal e:oonOid.o· indt:,el e4 tM plau t•~ •pan.• 
· AnAutm.ea ·.a:rw1 :cess.=-~ ,.__ w_. • ._4 •• ot tnput-tatpat . . 

.. oaa b& UlU.tnt._ .. tn ft~UG n.J9 

the · ~telP:atitn 01 I.Dput-outp\lt into the · pl.lllmlng 

~~oe•• hu pnoee4e4 q,Ul te •»•lr 1a the levt•' Untco.. 
the•• ..... ma:DJ:. ;p~·leaM •. £ M30~ ~· 1• P••t·by the 
non-oo~bl11t1 :b•t••• tbe 1n41cea of the p1an ten."h4 ~ 



liSt .. 61. 
tht OOilOllacUJlS •tace 

· of plant Ill· 
. 'llf."11.". I ... ' I: ' 11 .F • •• . .,, 



· . ·. th$ ... ~o<i'umc ba1tme• .and those ot t~ tnput-Gu'tput 
. . 

wb).e •. ftt·!Dp'u~tpu.t .tab:t .. m coap1.t• s. ••• tllolldt 

··al~ tbe output of .Putl.014. prOiut•, when• the pla 
"'~ ' ' ' ~ it, • • 

csa:lA,tutat1->ne tak• iato · •ooovat output tn11· fr'oa the -~~ 

eouro81i, .1Btlo~ the. e.u t.n•uabta1 enteJ:pJ:lte• ~ 1Jt 
.:· ~ ' 

Ydloua .tate· cid con.~v. taaa, eonaWitla eoop.ntsni ete •. 
- - ' . . ~ 

~hill the plu eri4· ~be illpU.t-output ta•le• 41tteso J.D. the:U: 

pl!'Odu9t ·cl.NJaifioat~oa. While capezlac tbe i959 Pl\V•Leal 

input-output table 1d.th the pla 1A4icee, ~17 1J pre$1ot• 

were toun4 · c~arabl•, 80 ~onota tn the laput.ao~tput tabl• 
.. 

wa tuit in the plo.ft noaenolatuzfe •••••• ant " product• ill 
. . •"" 

... · tl>.e plan nOllenolAiu.z:e nft not ill tb& ·. tnpu.t.ou.tpu~ a011enoutu:: 
t • ~ • . • 

· :. the ~oone1eten~1e• betwc the llfl'tion&l plan ant 

tbe ,tJiJu\-oatput tabl.,. wil1 .ftllam u lone u there ta:e 
¥ ' • .... • • • 

· ahortqomtnae sri the •rat• of aoeounttns and pl~ 

.. tntomat16n• ~. plrO!o>l• oaa be atlwct tD1)' 1v' • .,..~Ulirle 

et t~e pzeect ·p.oe4llh• a4 vlth the .f#waa ·~a 'dnit•n 
etat~etioal -~ .'aooounttq .,at•, whe.nbJ &11 tlitt econom.e · . 
ana p1antl:J.Ds untta heoJ:\ to~. uaae of a uuUom ari et 

.. 

o<lioepw an4 aeaau.ftmtnt technique~. 

fh.t masn· pn.blema m »hPUSll& plamd• illpu.t-ntput .. 

aod•la• hOweve~t. an.e in ·thea •.UUticm. of :tu:tun teomolbg, 

~ut=e couumptton, !\ltQD •zP•r\• m4 tapme and 1'utQt'e 
11ft' •11 .I lit •• I . 'J I I I I . I ! 1. I I fP 



.. 

. on pi ~al. ·.~ tnve•trasnt. 

Ike. IIUUIDpti.l :on 'lhioh the 11\pu.t output eq\11.\tton 
.. . . 

. a,.atce• 8J'e ~lt ...-. u~ztal eonaUJl»tlon 1n eve2:7 pndu~ 
. . ~ . . . . 

·.Poup>i• ·au-,ctl7 p~orttonal to pwoduotlotl .._ C&n'!lot be 

•mtau-.4 in t~la.J.U11rlg ter fu'Wft periocta. ttso1ent1f1e 

teelUd.eal· )roC~!&••, ·s.nor9aee in ldo• pro4uct1v.t.tr e.n4 

·.1JJ1ce ~~1cme. ·~~&ViDp 1n materiala, ue ot •ull•titute 

p~uot•1 ·eb•se• m a.eeo:ftmente ~ qual1~ of p=duoi1on • 
. . 

t~oe chfmla_' .the •itneu t\al.1l11cme• tuto nall¥quit9 · ·. 

tltbzalia:b·1tidetemiuat• tuncttoxur. 41 !he .oonlllillptten at . . 

matem.nltt Ol,\aft.geO vl th oballp• in XJW4uot10D. lzi 'O'SSI., 
... . 

a CCJIApm:f.fiOn. of e:ooffiellnta baee4 on f$66 .nc~· 1959 ta.bl• 
. . 

revealM ~'tere$t~s ns\ll.ts. . ·»nJd.nl the • enn.-reu .p()rif.J4, 
. •' 

: to:r, ~ maehbl~lrt.tii41nf;~: ·on tl1" anne•• the eQentituw• 
.et~f~:zttou~ ~t~lo' p~r.t..o® ~rtbl•e.ot ou.tJut 4eol.me4· br 
. 2S,Ct:the 4eolf.Dq tfJZ .tl+& :'1nd1V14ur.l b:t:tmchte m the tn4Uittl:J' 

w.as· etill greater··: b7 ,C tor hotat-tnnapo:r:t equtpmat,. 
~ .. . . ~ .. . . ·'. . 

b,y· 26" tor ttl#.~~ and .Pr&lU!Sllg ·~ut,.ent, an4 \7 smc a:p»JfOXt-

··tu.toll' tor machine tcole. In the asaG $.D4u&'tJ.7 the.we ,.. an 

.tnm~e·. uf· t~:·~..- expotUlitu.h ot·pla.~'t••• eloctn.o pow» • 

. ·.·-~, ottte:f -~t ~f~ectiv,e tJpaa ot •"P»1:1ea and tuel.t4a 

l l -. I II I • .,...., 1 II: •• tlfr li . a II IF J • . • 

42. L~ ·volodo.rSkti an4·lt. Bi4•l'U&D, . -aut• reR:L'te ilf 
e1Uoa.t1on t:1f tho tnteJ:bnuoh bal.ati01t ••• f~r ., '~66,., ~!I !d Bognomas•, sept. 1969, p.«. 

·, 4J. ·. · ~~~ ~bat.in tm4 b41cb, 01!411 t ·$ U 1 fi, "~ So~e /-tndtJ'\dS 

· . hC:U:~ .on··~ ~~ur--ou.tp~· .ift~l~ Db. ag'~e_u~k- ~~ctu~f<o~ 
.. o-t fu G. DR. I g <1-S' krn fu:,_of>~n tc.ono )\.\.U.S bel- UJ. "'"': ~. 

. . . . = . I W l-n}ey I ~t>Lf.-61.'" f . Lts-, 



'8 
be.~~ u· an &J:&Uil&nt asat.nat e~tplOJUI tho iapu.~out»ut 

-. tablet U1: ~h aho:n.teJ:JB •« leas-~·- plu.nl.ng ant the 

oal<n.U&U<m. of altematf:ftuJ. It hu bten eatlaate4 that t 

· : ·1) the tuput ooem,os.Gnta, •• eoapuet r•u to rear 
· .. ~tmtd,Q·J:elall'R]¥ ·O~iail .. ,l'dl a4 2) th• t.rlpu.t OOeft!eienta 

., 

*i•e or 4eo.lJ;r:ut . at a eonaten_t ate over a pc1o4. of •wral . 
· )Pearlf. that· ls, titer• extlte a QHlf'lo, •tatietio~ . . 
. ~ . . 

. ( 

:q\iant1ftati1e · rel&ti~ betntn thi 4•ve10,ment of p~lucthm 

anA ohauptt .jn th• ·coet ·eoettioient•. 4' OOD.Rquentl.J th~ . 
' -

data ot an ·expoat Ulpilt-output table om be .Dplote4_ tor 

ehort-t-e= planning tasks an4 maell" ~•qUire rdno"' a43u.st

mente. Jlo~ long..:t_em platmfAs plUlpoaea ~.oJ1'F'iP}&te. pan. bg 
. ' ' 

.RE~to1!4 . tort ~'u!St, zelilh fhe U.lc: of pH~eots.on h u4e 
' . . - . ~... ' 

.muCh e&tt.~J(l»J t,he ·fact that the v~t .a&3oritt of'·the. 

o~ftio~enta u..- •1thelf eeH 02r ·ot aeglist.~le ·tapoJ:t-.ce. · 

fhua, O'Dl.t_11-:of ,_. omnblne4 nwabe:rt of all ooetttotenta ot 
4s.reot ea,penciitllb• -calculate4 1n R8l8R U.put.outpu.t table to:t 

f96G acoo•te4 to'll £(1., "'.of aU t.nput . epen41 tu,n.,t4· fltn:.:., 

over, when ohanpt pea.ter tlut.n 100" wx-• aa4e !Jl· the 86.)" 

··o'l the n_.u2:0 coeftiotenta uett ia the 1959 f.llput-output 

table;: the vol.WIG ·Of grtota o\ttput in a .. otoJ:, BiTen final 

eeotorai output .. ohengel lea• ihu t".45 
.. . 

~ tb• plannms tnput-ou:tpu-. tabl• ~o!f: t970 u pan 
ot ·the •* on . the t·966-70 five tear plr.U, worlt•4 out by tt$ 

: 'Jill' irr .,, f T I f I .. i II I ff 

.. 4'• · Rarttn. I:Qbatef.n &n4 Jll1dich•· a.4t ~ p.46. 
44. · li. &uzeao. •coeftlqi•nt•- ·-' 41•.,. an4 Ml ~•41• ttu:e••• E'R)!l•H •• ot: I•!Sbp\1c•, April 1912. p.:58. 
45• ' ~~1t D. t4, P~166 • .-



'' --GOap~•e 1:eeeN!Oh institute the lese taponimt co&ffieiente · 

_ .. ·•re lup~ taken t.riom the t959 accounttns table o~ ean
po1ate4 -fJ:Om 1 t. · the 110re Araportaut ooetticlent• 'vea p~ 

·. , ... -.,et.rte\1 br, thet- •aotho4 ot teclultcal-eoonoato to~tna~•. 4~ 
. . 'JQerienco hu athown that the b1s pJ:oblAa 1n pzo~•crt•s ,. ; . ' 

. the teolmioal coeftioieta 11. not t.n eatuiattns tecbzltetU pm

·pesa -In- tbe.-t>Jt04uot1on of seOtta alftaaJt.a ptqduo,tt.on, but 

U. ·eetimat!.N •baDS•• :t.n the •t-.uotua of p~oduction s..e. tba 

'b!.*th' ot. ncnr P!V04U~~a and the 4~a.th of e14 cme• • .47ftle 
-- . 

p~obl•: A.a aequ1$a •unuteant poports.OA• .in the SO"Vlet 
. . •. ' ' . .. 

eoonOIIW.- ~oz tnetance, fl:ca t966 to 1975 4t,JOO DI'W t~P•• 

of -~... fMllUplQU~,, appuatua an4 mnzuaent• vere 

4eve1opeA ~. ~ ussa a4 91900 nze uoa-4. the 2:ate _of 

~ene.,_ te: ilioreasins •· betveen 1971-7t .for evert ·100 nwll' · 

4t.'t'e-10pe4 prddttote. n· were Vi thdJ:alrtl. •the »~obla ot 
llieaau.l.1.1\g the speed ot etwotunl ehan&'IW b.u still' to be 

. ao1 vea • • 48 Unleea the •the4 of pw~ectt.Di oo~tftot.ent• 

46 • 

. 4'1. 
48. 



' ... 
aocu.tate~ aretl•ot• au t,l'l.e ltnotunl a.4. techno1o!101.1- .... 

. . . -a•·•: ~oonet.et&not.ea .. AD pl• :to•ult.te4 cG. th;s.buta W1U 
•'.. ' ' . 

tneV1ta~ neul.t, ·· tit4· tbe:l~ ._i tt&d:e w111 be gre&ttl', the 

··~lteJ: &VIIJ' th• ;target, 7ea t»oa the but. t••· 
. ' 

, . : lJlo.,.eb.tenolea can al•o ••aul-t fl:ota an in•ooua~e 

· &t!'tba't10n of ftlttU:o eapiial #.lveetaent. ·!hie aapeot ifl 
. ' . . . . . . . 

pa2:t1~17 ~pertmtt tor the smet Unltn., . wheJ!e.Po&• 

caplto.l formatien aaounts to ~ ot ;he nats.ortal ac••· Wht!l 

· aa the planning tnput-outpu:t tab1ea wea pl'epau:e4 f•r tht 

1966-70 plmt the .vetuae of ~veataent ftflu.1•4 to -u.ppo~ 

vu~eu attesattve Povth pa.~e vu s.n .-el:&l. ealcu1ate4. 
aocOZ'i!ng to .a :mathemat1.cal. forallla. . ttt. . tnduatrl&l • aolen-

. . 

tttic #:eeeueh «ad cteaip· ine'bi t.ltea wox:ke4 out the· no-. 

used in d.ta~~B th~ ftquihmente. ot. eaO!l f.n4uatzi 111 . . 
conto=l'ttJ with GA oveJta J.i. aetb.odel.r.t&t WG~lce4 out b7· · .. ·. ·. . 49 . . .. . . . . 
00l8plau roaearf)h blatltuttl. In thl• Cfl\tut, 1t 18 to be kept 

that· 
tn zdn4,Lan Meq~te ·treattint f)f eaptta1-1rlvcuatza•nt 1•. · · 

ettictlJ' •»eald.ng uot pou1ble ltitb.tn ihe •tattc .input-output 

b:entework. We ha.ve to examine the d.J,r.l.u.1.e inplli;.outpu.t tor 

thl• pu:rposo, 

fhdt ftad1 tional Soviet method of pl.anl'11na 81u:te4 W1 th 
' 

'tho .. ~~latts of .g:owtb ate& ot -·· output 1evela 

1!1. ker 1ndustriea t~n4 eeotore and most ot the elemenw of 
' . 

thit ntt product were thttet'Jllned .. a =e•14ual atte11 &ll -the 

S..2lte~indu.st~ ·aqUiramente had. been aet. the taput-ou,tput 
•• "" •• •u r . ·, ;· ·• rlr;u 1 , .,.. 



,-

St 

· •eth.oA baa e&!mld ae · a point of 4ep&rtu:n in 4ltawt.ns u;p 

_·i;he plan. iO fftlll tl. uow towade 'btatnntns 1t1 th • ttnai · 
tia4 vector an4 4e,etmln111C the _. •• outpui Y"ector tDea . . 

-~ . . . . 

. % • (t-Ar•. i. !bl• approach hQ been ettioiztt" tb& . 

~t1ona1 :p;a.=er\1 u be!nl a vtetia ot conauaptt.ons.-. 
' . 

. i!ovoveJ:, the · de~ate ••eu to have cono1ude4 .t.n taYOU.l'! et 

tbp _ne' ·appZoaoll. iJl tho oU.rrent atase of 46\t'elOpJaont ot 
·the S~t eooo.~ l'b te app~pd.ate to tate• final. ieJUn4 

voetor· am the etl.\tttna p~t. fb1a te becauae the 4on8llli,Pt1on 

fw!14., tho proportiOn ot. wb.!ch tn tbe ues.a•a nat1cna11noome . 

. htt.a. ~ more than 70 peJ: -.nt of nattenal mcQU over the · 
,- ·• i 

l.ut tteoade, to· a ·luge esteht 4etemlna• the kandt atzou.o.. 

. ~ ·~ the .$00tt.QJV .. " -~l•·'i ' 
' ~· ~ 

· · · ... · ·... !hltt leade· to the ptlJla ot OittSJuat1n$ the st:r:u.Q-

t=e of· personal coneumpt.t•. leetem eooo.••ts have 

· .tt.o1st4. • scm.et eOOl\~a on· their fa!lu. to develop 
' . 

& cmswaea tbe0%.7 estboctyma CGQOepta llke u.tUs. ty .end 
.. , ·Of 

· . lnoome ela.st1otttea£.4GlW14. to th1e, tt haa been ~i&htl9 

. poSnted out bf' the Sovtet EU'J(Wlomiete~" that in tho Soviet. 

VnlQB. Pl'lt~ pxtOductton peaeibU.i tiee athu than 4e=cmd 

... ~te~·· . the vtll\Wte of asal.eu. th. mutt=• ot 
l • . 

pel!nonal. ~waptton: wu. aetsDll.n.$1 aas.nlt bJ ·~ol.atton • 

. ... ·- wm:bs ou.t the plozm!ng tnput-output tableD toz 1970. 
i ' ' 

•'fl'ijW[ g . !l 1111•.5; 1 .. 11 ! . f I .. F U .IIi ••r .1 •• f I 

, so. v.&. ~Ill, n.1 t. . .. 
5t ~ ·· See B('r.r:i, n. t4.. pp •. t 60.6,, Ud. 'feflllO..,, .. n.·26, p.2L· 



· •'he toreoaate tor eo~tal conawaptl<m. ·U. uaualll' bas~& . '' . ' ' 

Ott. plU D... tO'lf .samPle 1b.e nuaber of hOQi tal ,.4. 
~•qutre4 ·_.. »e# thouant\ tnhab1tant•· .sa. 

,. 

I . . • , ·AIJ , a 'tecbD.tque of pl~t.n,, it 11 41~tteu1~ to ~ 

·~~ll~ taput-ptput With the in41 tiCl'l.t Q'lteta ot .balano••• 

· ~ iet · al.Olle. e\lpereeams t~ 1&tt-. b1 th• tormer, ·'for ~ · .· . 

·:,aGJLa .l:eUOD. . that . the latt•z Ut p:r&Jift~ fOJ!.IlOb pN!u.¢t• 
. . 

· \he.n,,the ~oaeJ:~ · fo rep~e aaterial. bal&oee. vhioh&re · 
' < ·, • •• • • 

»reP&rei to1:·.m.Ore "han 1200 keJ pdduelt axu.t fven.ll fOJ: 

•~ thm ao.ooo pro4u.ou, voU14 zeqlW!• .-us.x AAventon ot tht 

d~BI$0, impOI!Iaible wtth the ounent leVel of oQJBputer 

tec•oloQ~ · . 

. lV-1 ··-._Wit#~ !W!SII• 
· 1:11. t!i~ case· of llt.tert.al balanoe• it W.. csUeA that 
~ . . . 

f.. '. .. • - ' 

~b.tt ·u:. unabl•· to eompUe. oon•letGDt plw beoau.a• tb.,- ao 
. . 

·ilC)fl fOl:JI 8Zl Sntepa'ieci a,nea, Ue AOt COIIplete, tl()r Ul\i"TeZBal, 

noz.a.oe• te~log eo~~apen4 to. the .n•onc ••.uaptlone 

b\Pliol'l SD· the uae of atea&l.· b.aJ.aeea. 
-~ . . " . 

VD11k• .matem.&l })~cae, ., we ._... a1ret.4t po1nte4 

· · Out tbe mpu.t-Output 4o$8 tom. an ·~ntepte4 •1•••• . *n4 the 
. ,. ' .. 

. ·. ~pu~ output 'tab lee are ~let•• aoco"Qn"ins tor all· the 

· output. o1 panl~ o•o41t1ea. On the other hand, however; 

tb.e .. te~o10stoa1 .utaaptton• ot input-output •• ••en PfOzrtt 

.. ftetHo\lve ·end ·~,~1814 ·than· those u Mted.al. baa.mce,. cd 
' . . 
·• I I ~ •• I I f t'. • • •• Jill I · .. il . M t• ll • 

•' 

.. 



. . 

' •Jt.(JOD.e14ere4 .. ;a teolm.tquo tcm ck&~s Up: oon~t.nent 

· pl~. the #0811 il"J.pol:tant: lefen ef an IJl,put.QutptdJ table ia 
'} " 

*·· . ~ . . . . 
. · · t-t 1t 1• not unt.vereal.. the .n\Ulbel:' ot !CdueUt•• t.n the 
~ ·~ . . .. 

~ ·~ . . 

·. ia#se•t Ulputput-ou.t,pu' table. - 600 • 1e at\Oh n&11cn: tban 

the- numbp · of p»oductf§ fol: whtoh aater1a1 ba18Jioee are 

»e011~1J 4t:awn ~p,· . sa itt· eo ., •all .. to be •oaro•1r 
Z.le'VlUlt ~ the p.obles. of·-~ up ooruilet~·t pl_. tpl! 

.ao,ooo.:ooo coa041'fd.e•*•''. ' ,· 

But· &11 tbaae ebOJ!tcomtngs liD& the faU~ to _,1 w 
,... •; . 

. ·. · *he cona1eteno;- poblomi notwl ~histant\J.nc, ''the !Jlpuwu.tput' 
' . . . ' . . . .. 

·table s.•, A. •erq \llle.ful ..Ution to the '"hD1quea at the 

pla;mu~J:•a 4Uposal. . ·It pro'Vldee a J:Weal.J.Ds tuiPt itlto 

etzucrtU.1 m.ake-u.p . of the eoonOml'.- · · ot patlOUle ta»oriauee 
' . 

~ < • L • ' 

,· .... 1• lte abiltt, to zetleet. both ~te~>-lndu.atJ:J 1J1d senerai . 
. .I 

eooaOJOic propo"ton&. It •enablet u to 4etez!Wle auoh 
• ' ~ ! .... 

·111Jtt~ant J».dioea u the z:elatt~ahlp 'be,wen ctepanact. I 
.G.nd xt of. ~oc1a1_ po4•s.on, t~ orpnlo oompoa1t:t.on of· o~pl -~· 
·(0/f)• tht J!at,e. of e~:Lue ,pnttuot. (a/Yl aDd ••e .,.._, 
~oJten' ~tto4ai eeQDQtd.~ s.nuoee•.M lhu lt ·• i.v«aa.:t 
»~mb~.- efteottas pani.cll1U. branth• ot pa.411ctton, ean . · · 

. proV14e 4ata tor the .calyet.e of eftloi•OJ' et pftductlODI 

JU!ic• IQ~tion eta. · •At the 8aJ&e time, the 1t1te~bftnah · 

.... ·.balanOe '• lliOJr& thu. ~tUft an "onom.o table • 1 t ta 14 

.ebtuld.~theU.tloa.i mo4e1'et .the aat1onal .conoat~·~'·· 
. . 

''~·· IM4 ••. p.ae. 
54·. Bea~ht.Dov, n.,t, .p. ''·· 
·5;. te.v, n.~., · pp.24-2,. 



·ana slWI1 the uiJUlll)tta of ceutant eoetfiotenta '11&1 h 

utte4 u • baaia f'or aolvtns a DWDbd ot. ex'bea_ pzvble1ta ana 
.ohoo•t.ns the <rgt1raua ~ante o1 ~ bal8Zlc•••'' 

,.··~al balanoee. Ao· aot ptmit vaiant catel.datt~e 

teOt.Uee of the t~a4ous labt»-1ntau1._7 ·s.nvol'ftO. 1n the 

tUlt~ V~J:lant oalouJ.a.t10nlf ue of snat ue ta pewpsottve 
'"" . 

. p~Sns at tbey .. aab.l.e •xpe=. .. ata\1oa vtth ~CJWJ &1.-~ 
<I ... , ~ • 

: aatS.Te s-onh pat¥· a4 edeotfMl of the beat • 

. ~ sovs.eta Jl84e ·~ ro.-st -~9J: uae ot •••· . 
>c • ~ I 

·~it.ou u connection 111th 1h• f)lllpilation' ot -. 

.· 196&-?o 11~•: ,eu:-·~tau. lotplan•e n•eal:Oh matltute exad.ae4 
~ . ,.· . 

the imp.,, •.the rate Of &nW'bh of na'i1011a1 lnc<ae &d 

··.o--tion ot· the ,.,.ou teqtblf ••• flf oapital · . ' . 

calcuiat1oiie lea ·to 'Che czolutiiO!i that iDOnaae• til the •ba:r:e 
.• l... ·• . . . . -' . • 

' o.t. aooua:ut.atiOil ¥0Ut4 lea( to s.nen.... m ihe ...... , 
. . ' 

p:Owtb.· ot nattbnal. income bu• that thll would haft V!lft Ut~• 

eftebt em· tb,;$ D'h Of powth Of OCD~Uaptton, .. alltoat . .U 
' ' ' 

.ttl.t!.cul1J~t lneease• weu14 be 1ft..·._ :toa et pre«••• goo4a. 

:··~~:~.!he ~.Ut.·.ot the wcnde.1t•• •• ••t •t·.'bttov ·,s? 
·WH xu': '· ,!tp.Us!Y.aJ ,or 1!1 IA!lmt&.OD)Ol'Jj II'" i.tiit(ll f) 

% . II ' JIX 

' . •. l 11 I ... , ' • I ' -

5'1. · . So•ce I Sllaau1 n.4,. pp.IG-81 •. 

·· Tt.o .

1 
••·I 1 

Jt.o .. ~e•·4 · ·1 ,,., . . ,,.. . 



-
Ui J.Y • Al!!AG! cm.qW'J¥ Bl~ I !'OR .. ttft:lQJI tl!. ,, 
''1. JiJ ........ I~ IP•u IJ •tt ... ,.illllhtt_t-- lQ . d b J Mn· FW JJ.klf• Ill I . 1 ujJ_,J. 

!he tables tlb.Ol1 that e.t17 ahar:p moreue in the ~

~~ ao'cwAu:latlon lD tho ll&tioual tno•• wo\l14 lead to a 

co~•onting e~ 4eoreue 1D tu ·abaft 'tf. oonsw;pt1oa !a 
. . 

tbe nat1Cil.a1 tncoae, ·-.ua Clll1 a aall. tner.aa• :tn the ate 

ot UteftM.$ of c:•e...mptton (Within a five r,ar plan p•n.oal. 
· · Vi t~. the eba:re of aceurml.atlcm t t _. po•1ble to woxt: 

,, ' 

out the co*ep0i'ld11ia ate• Of po"'h of the ce,pttal goo48 

. Geot~ and qtbe» s.r.ul~rlea I 

1.YY. .. vl a .o:u~lv,t.lor.stp:r. sr VARDW.MSJ.!Mn!U! •. 

!.lB!dl .;n • A!J!!e•. <movs JU.!E or Ui.IJOD» pDUI!!IJf 
. . . ' 

1 
. . . $ t iil27i . . . 

li:I1111'J I . : ' : Ill • 1 8 it pi'if t¥' i!lll lil'1 d I JJ l liP' r ' . . I • .' I . '· 

.~. " ••,•• "" ' . .t::!·~::::r:~!!: ' i: !! : r:r:::l: 
, ·~ermg a%14 ·· l. . · · · ·. · .·· 

&tal,WOl'kSGB .. 1.1 8.2 9., t8.4 1~.•4 

·. LUht'U14ti~ 6..3 6.6 c,a 't.o T.l 
JOQt. , ·t.t ?.J 7.4 7.5 7.G 

;til ·u 1.' •••_.•,•••• "''"Z .1.1\f•• ·u •· .r tl IBL ;a •• •'4 . .. 1 lr'·rr IIIIi' 
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.ID the C'a:X.'rent pbaae of the Bonet ooonOl'.llf., ,men 

. the pl.araea ue cbtmsins theu: pZS.orJ.tu• h'om conoentta

tion oft_ ~ capl tal SOG4B aeotor in tavou Of a mGJ:e balAJlea4 
. -." ' . . 

·4.eve1opment o~ both ~·•• and '\he capital aoeu- eec'-~• 
" -

t~: t.np~t.output technlq\le w ,.S.elc!ed an tapel:\ant a:efNl t 

~-o~ ,.:eat pJ!'8.0't1cal. alsrd.ficance that a -~m:eue 1n the 

aho:n of accwmllatlon •W• apeedtnc up the ,ro'dh $te o'l: 

:the ~qJl.OfiV' aez:t~lti<, aoea .no'l provt4• for a marked tnonue 

tn · tbe sz:o~b.LoteouWIJ)tion. VA4e~. u a t.e~hD!:qUe. 

tbe bpUt-oU.tpU.t e&Jl: 'fle •t am 1BMD8 .. Wle ·. Sn econoi&:lo poilt'f' 

tormul.atlon • 
. . Hovevelt, the in.pu,t-output 4o• not ~tee .that th• 

.. 1 / , 

otpimUm ~* le preeent eaons the wd..ata oalcuiatecJ. f~• 
~ea.t deal. af paiDetaldng l.abo:r lnY01W4 111 prepanng a 

n~w or ~iattta 4oe&not p~' the caleUlatlen ~f 1ht eet 
'... ~· 

· o1 .U the ·pQeaS.b_l~· 'V'u:!an'- ant then i4en'1f11ns t!Mt 
· Opt1mtml oc••. Po»·tbiD •1t te a1•1• neoe•_..,. to tt~ an 
seneftl :aethocl.e .ot pro~g e•putai.lJ' tt 1 t !a a <{Uest1on . 

·ot ·uGils· ilOdE!m matb.tlu.tthl an4 e!lect=-tc eomputen. •58 

!hi• loa ua, to our ntxt ehapt.J: • 

... ' . , -ss .-· 
; '· . ·-,~~· il.,1, -»~~,.-



~xn 

, ' . i-~· ·pROQlUMRDG As 1 tOOL Ol OPfl'JIIAL Jii.AlmtNG 



· m:au Pl!OGRA!!J!et;. 4s .. • !22l.P:f Pl'P.'l'fl. 
IWJ~iG 

!hG t~1 'tional. methode ot taloulat1c emploreA '' 

SQVtet p1ann~J:S •• v:nable _, explon the po••t.butt1ee of 

opt~dDa oo. the ue of. aeouc••· Optiai.atton "cei'ft& 

eoant a.-.t&ntton in SO'fiet pblmlnl MiDlz aue to the o,e~tioa 

ot the to~. two ta.Ot•n • rtnt~. thtt .sovs.et ••teg 
tor 610-'h• u.11 th1t 1114-50' •• .• _. 4ealfPl•4 •• uht.eve • 

t:a))14 expatUtion ot a few ,.S.ori17 ••c'io••~ 8ll4 queet1one 

. oonoemma etfioltn07 wen O.ettteze4 aeoGa.4QJ. seC.a, 
. even U' t~ Bovf.Gto ~- to. app:t¥ · ...... 1.,..• -.o ~aawq 

' < ' ~ • 

• ettio!e':'t U.tiUeatlon. ot ftl~e•, the pn•tue. 1tate 

ot •tbt~Qatlca\ .OCI10111Ga 1114 OJl)eaetlca D4 ,-et 'f.Ul48 ....... 
' ' 

1ope4 state· ot ooaputee tecbnolog ·110Ul.& bav6 otten4 U'ttle 

.ac~e fo'Zf the euooe•• ot' aueh atteap"•• 

Ho•vin:,. IliA-5o•• G'11f81'41 th. queatioa f>f opttJilaatt.OD 
. . . 

aequ.lrtd inm:eums n1eftt1oe, at .the l'bOYe unttond Acton 

~UAl27 41eappo~d. ~oa tbtl atap. the Ch41t SOe• to 

.... the $atheta&t1oal eoonomtata who ve&-e able to toou attentt-. 
' . 

on the need- for, a aon etftoien" u.t111Sat1en of the ed.ntrtg 

aat· ·plaftnel naour:oe•, .~·· •he lDelevanoe atl4 o'baoldcence 

ot the ·tza4t tt.caal aethotl• or oaloul.atle U the Optia'WI_ ~ 

eecm.S.• p1Nln1DS WU 4e.e1ft4. De need of tht hoUJ:,. ltoree4 

· 'he Obem•tlctu.a, ,.. to tn=eae1ql7 aYatl the een1oea 

, _ 'f aathe~tf.ca.l. aethode tn pnem:L .-4 linear e4 aoa-liBeu: 
. · .. . . ~ , · t . ~ . · ' r 

· pJ:O~ SA »DtloUlax-. 
' 



:. 
. " 

•••• v, 

-. , l:ineq Pl:OP'aGGlns ,... 41eoover.4 tn tbe late tt~o•a_ 

~t the~~ Univ,blty,Inatltuie et MathQatS.ce--~ 
-~~ica· ~ ~-teobnlqu.e ~o~ .. l'firll oen~ ~rCKlltOtifb. 

. ~. ~ . ~ •·. 

· PI:Ob1• mains_ 1:&1: the 40nll'baetlon et optill'Uil plana to• 

. ~~e 1oada, the· 1Atisls ou.t or •he•t aa•~al.a au4 tt.abe• 
~uttiq, __ :v~J:e. ~ta tll'ftlY1DB a nnp ot p~e ~ to 

_, ; b$ .... · ~bao mowle4S~t et •hi• t.ebnt.q_ue aate• 1.1:011 the 
. . . 

apt}.earanoe J>t P~tee•= r..v. Eantoft'Yith•• •Hatheraatteal 

· Methodll of orsard(Wls c4 plannln& pJJOduoti.en•. . 2tanto=oTtch . . 

_cal..lAd the 'teelmique •the neo111J18 ault1p11u me1J_ho4•. 

· -lie.~e~, an4 alaost 1l!Ulependtatl¥ of tht.a 110*• a 
!' • . . 

.tm.w raethod. bepn to be WtdelJ' dtftlO»e4 in the trnt tea 
States au4 Britain.· _Sl.lbaequ.mtl,-,· tbe tiPP•llaUon tlJ.zl$u· 

p~··, became· a'ttaoW to the teehn1que J.a foftiF 
• ' ~· • • <' • • 

Utere.tu»e. 

·Ka1.1.7 p:eobleu em -be aol•e4 sa pJ:Oduoilton platmbS 'bt 

tl)e u.te 9t 1ine~ pr~ '1021 tutaace, eelettion fd 
~ ·~ . . ' ' 

thf} optUnt.rA ~at• o~ the plan, tht d.tapo•J. ts.a et •au of 
. . 

t~t:t fez the .. OQQYeyt:\1\ce et V&rloua t1P .. of *tiPt uA 

· puaengera t.v0a · partS.cll\u .-tarttns point• t~ puttcu:taa 
. ' 

4ett~t1ona, · tbe comb1ne4 ut111sa"1on of valuable raw 

•ter!Al co~~,pon•nte, th•~ 4.1.tnbuts.on ot ~·· •ons 
faot~ee-end so t~•· 

LiD.ea:r Pr:o~tng oan be app11e4 to the ••1ut1on of 
. . 

put1ou1EW probl_. vhe:~:n tbe tarceta to be e,tiai .. a . .n 
atn.tJ¥ 4ef1ned• en~ the opt1i'U•t1on ta •••t2:•m•4 b1 

. ' 



. the Umltatt•e of a....tlable ftaouree• (pro4u.ot1v• capacttr' r 
aw ma:temala. a'ftd.laltle labolr# n.oucttt •4 ao forth), which iJl 

~· ue 1cno1rn ttl advance. the eon41 tiona of the p=bla 

·· lUIU&'l.lt tnc1ude a~ eyetem ot int•rr.lat-.4 taoto:s; the 
·, 

I.Walla'bW:tt Gt Jre80\U:.eO and a lmewledp of the eonaitiod 

lUll~ the war t.n whleh theM c. 'be uaea. 'the proble~t 
' 

b.e¢caee Q1lpable of eo1u:t1• once de~tni'• muatt~• esrp 

btt~h tor 'the ~eaourcea .a te~ the expettea. ¥eeult•• ·A 

. reiUl.t ot>tatlle4· an .the bUS.• of p•anwl'lDS hU a wla:tlw · 

.. c~te~ aa4 ·1e. opts.aua el7 tn tuM ot tM cObtram'• . 
J.nt•4uco4.· A st~4ut4 lJAea.r pn~, thUa, h• ~ 

,upeote a· 

(a) A a-bier' Od·••rt<m ot optmaJ~v• 

(b) . the p"eenr:e ,ot a •totem ot &n-.ern1ate4 ~·cit~•· 
.. 
(o) 

. - . . . . . 
A pzectee. torll\ll.atUm. of the c OD41 tlona ll•~ttas 
the ·ua~ of. available neo\U:C&e.l · · 

Hathemattea~. a llhn4~ etaUo ao4el. can be eet 
out 1n tile toU.o'ritls·IWlne:t:. . the talk t.a t• Jlll!I.X1miee or 

. i.' 



- -~ 

·· ~ere · 0.; · ~· Ooefftclea.•. ef the ob~••tive tunot1an;. ~ · 
: · -~ " · Jlatue- of· which 1• ••teJ:Jdne4 b7 the eeleotel 
·. · · · Optimalttl' onteJ:ia. . . 
· · .. :-..~ . • · tnpu' c~fttO,ienta ot p~octuet1on eh~ .ua• .. · 

. . .. .. · ••· ztse9UJ:Oe 1 pez:' UDit ot p:ro4uct J• ·. . · 
. . 

X3 • _Vobae ot OU'l.put of pze4\lCt . 3•. . . . 
· ·l»t. • 'AY&llabio paat1 v et p,:Od~ioa w·aow:ee• , t. 

~· lDqeuali.'Qt illpUe• tbat ao •z• of outp\lte 

. -~-~- 44 •· • • • •• ~ · A) ··an b! preducet thlll the avat.l~le . · · 

xtesouroe• -,·t 1 .• t ···~· ., pemlt ... aodel .. ~oau-· 
1at&4 U$Wilee ·the mdtt.-'YU'tant us• of pJ:04Uo't1on tesoureell 

b1• J'O~ each vartaat tht~ 1e a G<al'tii»CI141rlB ••t ot outputa 

. '•' whleh ~o ·deteJ:m!llee the etwotu.n ot pro4uott•. 1M 

. Op~ Yar1cnt ·of' 1htt_ plan 18 that YQiant (%ff %2 • • •. ~ ~J 

. ·ill ato~:t the •tnme (autabl\la o:r: id.ntaua) 't'&lue of the G)tt .. 

aatt.tt· tti t~•• ( ob~eottft*tlmotieo , .. ta aohtma; &1'9'en tha' 
. .. t• &nequallt.l·oondttione o:r: ;plan oon•tntn•• ue •at11ft.t. 

' 

An t.nbuleio. pari ot thil ,nblta tt • eet of 
• ft.l•-tiGU vhioli ··ea&r• 1ttiJ pro4uct1on naoue•• arut· · protU;cte 

nf'leetiAs the-.ob3eot~ve tuno"ton e.n«. tta ooutrainta. lh1• 
· . · · . 1a · 

aet . •f · V.S..~l0\18 or .. • iJb.a40lt »2:1••• •£olltaine4 'b7 eo1"d.n& · · 
l - ~ 

' what l8 called ,-the 4u..t ot. the. pJ:tlal p~o'bl .. , ou.tune4. •btrn. 

'fhe 4ual-w Ute abO'Yti: pn.-1 trobl•• ~au h. ~e»Z'.IIU.lated u a 
! \.- ;.' ' . . . ' ' ' .t • 

the ·t111!t }·s ·to ·msDialee tht objects. ve tunots.• 
t' • . . L "•»i ., .... · .·~ ··. IdA. 

. t-1 . . . 
. -.b~eot. to: ··~.~.- . 

• 



,, 
·<tritb' p 0 

RA .l? 

·wheft Pt .. i.e the duat. o~: the ehatow 'p~e*· •t the p~ucnten 
' ' ~ 

··nso~ A. 

Pfatheatical~ it hae bee prOftel, that fOJ:·· a opt1aal 
( 

, . :,·•~1\lttan the ob3eot:t.ve t'dnottone ot the pd•al a4 dual 
' ' - . . ', I . , 

'C)OUloitCJ -. t ·. . 1l . 
· · ·· L or_~ 
'.· :·,., 

' ' 

• • • 

-' ~ . t.,p,._., .... 
~., ., ·'····· ' ' . . ' 

%n ht.e o~ voa, Eanto-ob polnteO· 91111 that. 
- . ' 

c tnoftase .·ln .. ettioienoJ ee be adld.eft4 ill ·.two. t~~p• :OD.e 

·va, ie -~ ·ue~·n.w tecmol.o&f, i1e1r achilles and 2:2.1t·-aati!lJ:lala._ 
' ' . . ' ' -

· •the other ftl ...... thua tu auch le••· ua•4 •· t• .Smprcrt'ellletlt 

. in: tb(t orasnteatlcc at plarm&ne an4 Jro4uot1on. Hett -at :~! .. . 
inolUdocl ~o~ -lnet~c•·-· auch qu.st1«as ,u the tU.av~bu.t4<11 of 

vo*:li amtlls tndividual .uqld.nee ot t,_ entdprlee or -.ns 

mechaniau, · the ·oo=ect •teutbut101\ ot od•re •ons entd-. . 

· pd.see, the -oo~eot 4ietld.bttt1CW1 of ttftewat Jd.ncta ot _.. 
<0- .,_ ~ ••• -

. materialS, to.e1 Q4 t;l'lher facto~. '' 
· · .fb.aetho4 of' linear propudq, u~4 b:n~J:OVtoh •. 

.a· J:eievant·_to ra1a1u1 efft.oten-7 u ~e •••on4 _, i.a. 
~ ·- ~ - f .. ' ~ :.,' 

' by J:eal1ooattns ~-o=···. between meimc 'Oeo!m•1o£1es •• 

<tltld.natSAc vaato. , fhl• 4tettnot1on 'between two ftJI tt 
' ' 

zaieiDs etttotenc,- t,n prod\lot1c,. aubatquen~17 •~~pb&aise4 ~t 
. ' 

two etbe~t Se'Viet ecQnoalata h%0h8 and Vat.D•htem, ... · 
I II 'f •• , .•• 1;, -~ PI . 1" .. ' I . •t ·- Ill I . . . . . . - y. ·. 

- a. 

'· 



· ,an tn».-~lr ·MetUl one and 1 t enal>led l$torovlch to 

4ois.n.ate . thti · aroaa· vhe• i te applleat1on co\114 h'ing · 

... abOut uiefUi -satu th otfioten•J • prod \lOt ton eObtAu.litlg; 
. · · · · . c. u·thn 51 . · 

· "the o•pnuation of tr~. th• v.tte•atS of ahH'tl 

ot _mate.'d.~e; · ;the utUt•t1~ ot u:able 1-.4 eto. i"f'el" 

•ino• lineai: ·pro~ hu been applied ~- atuut pomte4 

ou'b~bm'tomW.oh, both tu14• ·eel outa14e ilul so~.t Union,· 

and l'tJI. applioa.t1on haS lecl to a ur. et~ietent utllizati9%l 

·ot naoureea. , 

It 

AULI.OA~,I{ltlS . 

It ..raa·· on.l; after the d1aauee1on an. th• u•e -of 

Jlatliematto• ·ln eQ®.omtce In the f!50 •• that apJlioatton 

.ot-lJ.r.l.eu: pro~g to planntns probltasbes-. tn ·1951 

a4 t959 the· Snlltitute ··ot. coa plex tauuepon pJ:Obleu ca:o.1.e4 . . 

· tsmu toseth•r ¥1 th the State COIUd. tte• en ·material tecbrl!oa.l 
·' . 

~ . ,. 
500 proble•• oaaoemttle OptimtsattOll iD tnn.poriatton "Of 

.eu.pp1lea to oustomea. Ae a reeult 1t vaa poee1b1.• to reduce 

~aoigbt tumner b7 2,4,, at11Uon 'ton-kUaetwe~ • 
Blpo=.mtnts have been aad• in the field of aPtcUl• 

ture ale~. A etuAr OBr271e4 out at the A.l1-t1n10ll aotent1f1o 



.,, 
.. · . . 

·l1$1e&rOh · tna'1 tute ot Aploliltun.l eoonOid.oa (WIIESD) . . 
~. . 

. ~ ·~tt~~~t•4 ~t .t11~.'be~~z aae .. •t re•~o,a -~ ."•.- .qf.~aort 
· inten.,lTe a»•ctaJ.teation Md conten'b:aticm. ot pJ:._OJ1. 

' . . . ·' '. ... . '. ' 

lu place• -~vUe ·tb.~ 110ft tavourabie nat~ .ma. c~t1$, 
ocm41t~•• wul4 tnco:e.• cnaa· acneu1.1a•l ou.tp~t b7. · 

,.,.,. b!W~· ·"~le•. $a Irina alee.' ·, 
-;..-.,. 

~he IIU),~t ext~v~ •• ot lwu :pr~ in. USSl 
... !• 

bU been -~ in o:Pttad..dDB the 4•.,..lopaen'\ anA 1ect.tte et 
.. individual. a~to:cll ot 1n4uatq. .fhle entatle ~. o'o=eot · . 

. . 

·. eeloQttcn ·ot ~ant• ~o» »eoonetwcts.ca mel .. enluge•t ot 

·.u to:. ttt.·seotoJI; to~ oon~e'tlon •lte• tor a.;,: •atepriaee, 

tor the· bee~ 81ee of enterprlfea -.4 to:r: the1z: 'peclau.eation 

and p.oo,pemt1Cm., toz: the beat acheme t•r the · «•11ve.,. anA 
' . ~ . . 

.trnhefO.rtatiOA of goo4fl aDd m utertala et.a~ !h• ft;11Jt 

.attompt ~o4h'tf·u.p·• optD&l.·•ettton.l »~•-• •• m. 
1961 :t• tb.,. optt~am~ fuel balance• of tha UID to~ 19so. · · . . . 

· · ·.An Optial plo. tor the loeatlon ot. the ·o.ment tndu.t., 
. . : .· ' .· t 

tor tlw, p•no4 1966-?0 ~~ • ~ et about '15 mllion. 

'l'.'llbl.es (or t4 tezo · oet)t) tot~ oapl tal 1n'Yeataent• and 9' a!11t111 
_ ·~®lf>S .tor eurl:ent lllputs. ·. S1Ula:r: ea10U].at1crui ha:_, · ~~tt 
~, tor 1975 •« t~eo. 6 · · 

A plQ f<.»:r: the d evelopa.nt an« l;ooat1on ot B.SI'BR 

.··COal ~u•trr f07: ,966-?o-;75 wU Optiaist4 1D teDlll ot 

· . 5. WI··· p.ts~ 



?4 

6s ocmaumei- nf4.S an4 20 f)oai -~.... the o,t1a1aea .,1e:n. 
. helped. to _. about '"' on capitlll. !JlYttaiaent whioh worke4 

out to 100. ld.11ton ~le.. · Sf.ld1JU: P~SI'••Sns exuotaea to.r . ' . . . 

~ ind~ies·have zeaulte~ ~ t1Uttna,1co, of eu.batantt.l.l 
___ _.a 1 .· ·: · " .. ., .... 

· tbe. ·wen·1 to whs.Oh ;~~ ta betas· ut4 ta 

eOQnomie oal.cu~t1on om be saUBe4 b:oa the faot that ·sn · 
1966 OJt#.mte&tS.Gi oalroats.ottt •re 1Jtazrte4 hi! .ove» 20 
ujoz eecton;; . wboee oapl tal. t.n•e•ta.m.t• a44e4 up to O'V8•· ·a 

half of the total oa-~al. tnveetra•t• 1n the 88T1et eem.-. 
tn .-.cent Jean· the numbe# et eettou fo:c wbloh optllltaation 

ca.l.CUlatioD.e. an· beinc oarrletl out hu tzo•e4 hun4ft4. 8' 
. ' . . 

A •3•r uee of Ullttu pro~ hu 'b••n m thQ 

epher$ of oaicuiattns .. 1b.tz& valuatione• tor dttfeftllt 'tact.-
.. . ~ 

of p~odAAti.qn, · ~etl~din& ~h • ._:: ~:tla:t1 ve aoaroit7, anA · 
, I . 

· ••~ ·.., 81114ea to ·-.1'.107:e oUlcient &Uooat1• ef ~••OUJ:oea. 

_Sha4olf· pmcee .le~ve4 ·boa a linea p~gr:aae have to=e& 

tht buie ·t-ozr eftlW:tioJl ot »ent p.,a.nt• tor the uee of 

l.au4 and na~; ::e•~•· ot a chBJ:ge to: ~he ue of capital 

aoqda. et.. ,fluoh :p..,..nte -.-. int:oauoe4 q pari et tbe 

~tom 4»1• tOlfRde. a ·ilbe effloS.ent a.Uocat1CD of ••ource•• 
-~~ ·-- < • ~ .t . 

So• ~~ the Ujo~ applicattce ot 11neu pro~ 
. . 

1n BOYl•t pl.,~!Ds .• · u they have been e.otue.llr a,pp11t4 ta 

.. pl.atmins pmct1oe 'd11· ~ 4eeo:t.bed sn detail be101r •. 

f.RJ1}lCf't1S& S ·!u&•• !Ja!soae.lJ.sm. i 
:r~&s the o;timal ~ant _fOJ: ••1-~t ot e011Wller. 

:'(. • •. ;w,,. •· pp.81-t?t. 
s. wa .• p.aa • 

. . • . ' 
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•' ~-

' tb,Qro~ elabonte4. pro'Dleu of lineu PZ'OP&Ilnd.D.ar .the 
. . 

• eo-ca.il&d . t$a;r>on p:~:eblem •. 9 

The. ,problem te eaenab1e to a ve.,- •!Jiple tomulatt.on • 

. :L~t the~· be- a .~aL,.:ipl~er:e.aeJ~•. . De~ot• the 
: ~~unt ot frel&ht · th.at om 'be 4ellven4 b7 nppl1e1: t ae · 

*t · ( 1 •· t,l, ••• ., n' _sad the ~qtti;tment of ocn~~WUra ~ 

at ... )4 (,.,,a~ .. ~. a). __ - ~e,t _ -._, bt ~e flow _of ~tillat 
. ~om eupplier s.·.·to ~-· ~~ anct o13 aa the cod ot 

ebipment pe: 'ton ot fwtcht. 

then the . •bJeo1d .. ft t~ottcm zequ.il!el tbat tota1· teata 
ot t~ol'tat101 .be .ld.IWaice4 a 

'· 

•ubtrect to ~e o~·~•• ·• 

• ~-·- ~~ ·~ •. as. ll. .• ',2, ••••• ~) ••••• ~ •). (1) 
~·1 . '., . 

i. ·~ . for eaoh •11ppU,er.. the tot &'I. ot tnlaht ••itJUllent• which 

~~ *UJplles W · 811· the ~ Oor&IWIIW (' • 1 • ~ • • • a lt .OU14 

.' tto. •tual to the 't;Otai of ~t reaouo•• that he can .•»PlT• 

itli II·· > ·:Xs.a· ·• '~ <2 •. , ••••• al . > <2r 
~1 '. . 

i.e. ftr eaeb :o~_auaer, thta total tlhlpMnt of tn18hte bJ au 
... '.. • lf'.. ' 

•uppl.t.en .~h9Uld equai hte· 'otal. J:eq\W:eaeDt•. 
·, 

See A. Kaplan, "!~* ·_ .&.ppl.tcatiten. o.r LSA•~ Pro~ · 
.. \ho4• in SO'f'~'t tran.,en&t1an "• ZUlfltqatt tt. M•.,. 
JIIU• · Ju.ne t 9621 Yol.-V 1 Bo•·2·· · . · . .. 

·, 
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..... I41lear l?J:O&n•S.na 1a beiDc= uten.S.vell uea ·' 

b tbie eptw,_, •apeot&U:Y te:r 1ectora produoinl llllbatttl;te 
. . . . . , . 

p»>duote. · !ht.a problem deale wt 'th o.pt1111a11ls. the -~~4u.oti<D 

. d plaattoe. ~·. the problem ~ ~4 • ~ the. M~\lll.Ptt.m 
that w1~ tht plannea pd104._t9Vt•?f, 41tfeJMn,··~·te 

.,ft .~ 4&velopMnt·~ t,- &octo~ ·wu. pouS.'bie, of whtoh' 
' , 

the ~an\ stvlns t~e··aWl ettieten' ue ot plaatto• WOUld 

··.be selected •. 
. . 

. So~nteen -~~· ot Jlut1CI •~• enalfsed •. Let tho 

· b4ex 1 nand tor tJ»o of· ·plaatioa f'coa 1 to 1'7, an« 4 
. ' 

.• tan4 t~~ . 98 l.iDEJe. ot .•• ,, ·~ . fectom uew pl.aet~oe. . !heb 

· ~~ ts ·the.\Ullalmm inmment ot. oon81lllpt'-• ·to:~ e~h .1 .. 

pl.UU~. on ·tflr8 . 3· ·. Une of: uae. ~~ cannot· •xe•e~ ·-the 

'totaJ..·~Q.~~~.~ot ~1aet1o l in •eo,or ~. l:.e. J14• 
1\mther, ·th• te'·a' l<rve2' 1bd. t to conaWaptioa eei( bjr . tho 

' ~- . 

. :level of 4~1iveJ4ea It# , .. ~at.v naohe4 b•~o:r:e tm • t~, 
.1' - • ; 

of the plantd.ng prido4. 

:. · fben, ... · ~- •,a · ~ .~~13 - x.1~ · ··~····~·· <:L~ 
. 1. ••. tbo ln~ameut 1n consuaptiUl ; 3 le 80net~·~ 'b; 

' ts.~ ' and .. '11~. ·, . . 
the ne:tt e. o~ le •'* 1t7 •pital iaftetmenta. 

•o• 1• "he total tund available to th• p1utlca ia4~ 

~&» oap1tal triveetllent. If o1 atanu -ror eapitai taveetment .............. _... .............. _____ ....,, .... 

· JO. . 81ven Ill ledeJ:enko• n~ '- pp~ 91•9?. 



•. 

11 
. . 

. bqu$.ftd »•If ,on· .ot production ()~ plu•O. · 1,, ·~the. • 
.: .. ":: '.c • , '1~ t•r . . 9... . . . 
' . ··~ ' .. ·: .z=· . :z :· . c, *y .. ~ c . 

. £-1 . ,.t .. 
,.' . . ,. 

. ' 

plutl• tOJ!' a11 ·the <*llf\Zae" tu aeoto» cannot u, oapi tal 

".· \ · taTe.-ta ( cl more ··th.i .. it ha• ._en allot'ht ·bf the Gouplan. 

. : .. · ·~other cone tiG1· '1• int:.:o4uoe4 by the J:equ:!.atlhllt 
...... .. j ~ • 

that all: the · eapaci ties tor plut1• pl:otuctS.on eittatins 
' at the na:et. ot ·th$ p~ pe.riod b• utillse4. · tt thft 

oapw tS.ea are ~preaonted b1, ·then· • 

98 
~ zt3· ~ 'b' 
~ .. 

· i.e'" au ~he. p1qt1ca Wbieh can be produced With the u.• o'f 

,· theso 'old' ~»aoltiee mUAtt be tul.J¥ ue4. 
. . . 

· :. ~~-·at ·s.n the caue ot capital 111Yeetmenta1 Oftl.; 
a Wd.t-. q'\lant1ty ot acuc• av aateriale oen b& all.ocate4 
to11 the ctevel.Opmen-.al n••<ta of the ·eeot••, Let ~ etan4 

·toi.·th.e 1n»• ot a •c~e nao- (lc ·~ t .a, ••••• l, a4 
' •• t 

~ etand t01: the total a'ft1l.ab1U"t7 ot ftDVOea L It 

,.0 et~ to:rt the pe:rt unit 1Dput of J:eaouoe k into 

one. ton ot plUtic· '• then • 
.. ,7 . 9S 

.:L:. ~ .,., ~ ~ ~ .... ~-· . . 

. f..,. e •. ·tl_l.• inputs 1n the total tncr.ment ot plastic p~4llet1on 

oalil'lot: bit sz:eateJ: than the a:•t'a11ab111ty ·ot each type ot touce 



71 

, •eo~•• all.ocate4 to the piuts.o irl4u~. . 
\ 

·, Bext t• the '"blea reJ.tr.tsne: to ttaAtns • •'b3eettve 
:_. · fu:&\ot1on. · _tu· eft.loieuoy •tteot ot WilJ18 a tea -of plutte: 1 

. . ' 

. · in ·11ne ~ ·. :wu 4eteam•d 1n a4vanot. If the •f'ltotenot 

· r· ~dex pe~ to~ ot plutio l· ue4 iJl u.n. 3. le •t~• then 

the o'b3.otive function !e • . . 
.... ~ 

' 1'1 '. . ·98 . . > :·• .L .... 3 ..... . • ... Lt .... ~ ~ 'Jlaa •. -
· .... ,._ #a1 ~ 

t. •· ..aumtae that aaaorbent ot output ot a11 pluttoa wh1• . 
' -

. wU1 f1el4 the maxsaua etteo'tJ 1fheD· uaed. !rhe .whole atdel 
·_, 

CSA thue be ultten ·sa t . 

17 ' 98 
.- ? · _· .. .? _ *£~-.-..~ ..... •• -~- (ual 

s..t · -a•' 

........... , ..... --· -· { ,, 

. . -thAt·. plaet1ea· problea ... .aol••A at the .tam ·t(l8ftla21 
- ..,.,~ - . ' . . 

.. ·-'_With the us·~aa id.ni•• ot the_ e.wca1 b4u.u, te the 

t9?1•?5-piln• fte OJ)tild.att•_ et tbe output ·~~-- of 
~ .· _;.. . -~~- . -~- ' . 



the. plastics a\4, tte moet · ntional allocat1e. among th. . · · · ·. . ~n',u,cm 
consumeJ:S• uoreaae4 the· total •fteot ltf ~OO.[~ble•, . . 

· vi th the .-& lGVel. of . •apital lnYe•Uet~ta. , 
. . 

' 

•e pro4uott.e plan tn ~·onan•· vi th the avpplJ' ziettut.re-.nt•. 
:- :. . 

Aft pad. of ~he plADntsia .. ~11. IPD!&L•mstt~ cmoe the ··. • 

q~tu · ••~··· be~u·'·ft.u~~ea, hM to wrk out atta~ ·· · 
" . : . . ' 

· . plane sn4 pro,AUO'tlon acb.etlul.e• m auoh a war that ~1. the 

CJJ:de»e uta ·~ttst1e4 and nene 'ot the pJ:Ot\ue&a ncel'fe • 

-lmp9se1b1e plan. . · ·. 

'aet<me the applioattaa. of Lmeu ~ins the 

. •••II .I•·· til · paroblea ·.vu, ao1vea bJ .pn4uotion: aohe4uleD,~, wh.;J 
;J • • A ,> 0 ~ • ' o': ,,. 0 • 0 0 ~:· •'. • ' • 0 • 

. ~s• t:ecei~ the :o~z.a t,J:oa the oonau..d,. p:t•9•cl on . ' · 
· :.~~ ol:d~ the :~umht:· of 'tbe -~plS.er plant e4_.the -e» · . . 

ot ~he cJ.li,. keept.ns ·a ftl& on each 8lll • ·•• not to. overl.oll4 
. ' . . ' -

· them. !he proau.otion eehe4Ule~ atarie4 work 1d.th • px.\tUJd.-

·. ~ »1• ot· mtl11oa41DS~ ••~t1q con.'ba!llt• of •not IDOZ'e - . . 

thaD 11. tOM' t»••· ·U602tPo:zratsn« o~atn Q-pee· im4 ataee. 
:·. ··Ia· •hi• __ .tfttiti..,1ae,h04,· thea -..no prantee t~tthe 
' .. \. •. . 

. : ·. att.o-t plafia an4 proctucttCil aohedul•• woJ.'kecl .w~ ··lA . 
. ~~ ~:W'ertt _()pt1Jial. •. 

·. · · b1ltorovioh erui. t~n~Q~' ues..s 1w~ pn~, 
-~4~81811~4 the f~UoVlris IIQ4ei for opt1mua· p#OduotS.CD eeha4ultng · 

. ···""'!~.' ................... ~~ ..... -....,.-. ........ _ 

.. ,,1·t. ···See :Ka.n1:on'V10h·. •ne Be~ Use of _leiDOJd.c •••oufeee•, 
·. ('O.Xtor4 t965). Appen41x: I al:eo, fJS.yen 1n :&11Url, · 

f!pv&at. llM!lN !lftltt ( Cam.b:Kqe 1!7t '• PP~ t64•1TO. 
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OUtput ot ·. n . podmt, bl the ct:nn ••o~nt 

{ J; .~" ,. .... • ~ ) le to be U•tnbuted uona a pro4uoms 

··. entergrJ,aee to obtain opttllal nn.lt•. 

. . . L•t . -i~ ••~ . to:: •hoe of the woJ:klUg t1uae . ot tile 

. · : a.'*h entdpriae 4evote4 to pll04uotng the 3th l)Hduct antl . 

a~3 fOl! pro~uoUqA.PO•ibW.-ty ot the ith ent&rp.ril. 

to:e the· . ~ th . p~tft pe~ un1 t of ti.Jif). 

(1•1 • vu••.m) 1 (i a1 • t • Q} 

It· 1.11 a:equire4 to 4•teJ:Jilf.n• the pzopmlon of tf.tlo ot 

. eaah enterprtee «•"Jot~ to . the pw«uctic of eaoh outPut jp. 

'tu.oh a 1rl'tT aa. to a8as.aatae the wlae ot. output &lYe the . ~ . . 

usoztment plan.· · · 
r . 

th\Uif' ·the ob'e~J.ve, t.mcttcm. t• 
. • · .. n· . 

I.. L· · .. ~ ... , ... 3 ...... ~ -· (1) 
. itd . ,. •. 

eub~ot to the toll~ conetnt..uta 

1.e.. .to~: enoh entet,~pdee,. 1!be tOtal time .,ent 111 p~\lCUls . 

the· .»roduota. cannot exoee4 the the 1Md.1able t 

• r, • L_ -., *12 
i•1 

(S) 

(wh~m Y3 • total o~tput ot gOod ~) 

'·e. t~ output ot ·~h soOct •. ,. the .. of the output 01 
.. 

all. ~he ente~:Pd.•••• 



'' 

.·· 

- . ·' -~ 

· .• 
at 

. . . 

-' ii :-. , 'a . ~: , , : , -..... • "!• ( 4} . . 

s..~. the'· aeaf)ri-nt ·plan ts. aturs.et,· and the·n~ep.tivttr 
' ·, - ' ·-

re~ent· c 

'l$.- til... (,5) 

h optl.Ml pl.aJl wou.U lle· ctw:actezua4 'by the -e.S..ttenoe 
. . . : ·,.- . . . . - - ' i~ :;_ - . . ... ' "' . : - ·' 

o.t ~cttr·pdoea {elven bt t.,__ lu&lj ,, .i •• -~~·-d 'In · tor: ~- ·. 

:oatpilt• · ( ~J.'; ere :P~!~-11 !oz.· ..be vo~k m~o~Te4 _til ..autaq
. tu:r::t~ thea} _ ana _ at ~~~ .. :~· .da to): the wrld.ns 'ime ot the 

·eu:te~d;lo·a, aueh tbat ·~ •t3 • At'. tt &13 > e. 
(i.e. lf the ~~h eute~ ;pro4uoee tbe ~th ,product; then 

'"•' • - •• <' • ' 

"· . ·. 

· th• ebattov p~oe ftoei .. 4 pev uru t of ti.fle :to~ the· p%04ttot 1e 

equ.J. to the _lllie4ow )trice ot each un1t of ~ ellterp~ee'• time). 
... ~ <f· .... • v ' 

',, ~t2 -' ~ c; u stl •. 0 

· ( '• •• lf the . * tb '*zpt:t• doe• not p1'04u.oe the ~ th 

pro&tct 1a tbe opt:t.mai plaa, then the • a4n prloe ot the 
. . 

·ottiput 'fhS.qh. tt ..01114 b'VB ·been ponible to produce »er 

unit Of time at that ente~ae 4oee not exes.. tbl ahfJ4GW 

-· ... pJ:toe of a .it ~ 'tille qn the _._ th ·. ent.~••' • 

q~ • .· 9 U 1' ~ > z:3 I 
-s.. e. U the O'lltput ._. p:eo«u.oe4 m exe••• ot zeqJ1iremen-. . 

. t~n ita ebadotl JJl.'i~e s.e zero • 
.... ·' .-

D 

. :. ~. ~ •-1 . ... , .; .. -

· t. e... l.t the •haaov pic. of. a un1 t of time at -, en teJ!.prJ.ee 

1s postt19'e th$n ·tbe enterprtae 1J ~11' oceup1e4. 



' 
OgtDial producti~ •cWuU.ns vae ts.nt •P»11•1 

to the ·w.be· m$lla -,t*oauct.ns tlab •• toJ!' iiM ptpelillea, a 
. . . . ~ . ·~ ~ ' \ . . . 

o01Ult041v- .•carce in ·'be tJWiet Vnton. fM opt1a1 proauctt.ca 
- '. . ·, 

; ... . 
tch&~f. pv~ ·a al~ t#,cnal output ot so, 000 tcme o:t •u.b9• 

· .: -~ a.:t:eauotion 1n m.nepon oOlite ot· uout '' peJ:Cent, ·. 

· ooq,~ wlth ···Prot.l~tl(Ul ·•Che4ulea .- att~hlaent plana 

~or~tou~ br the tta41t14n.l metboa •• ~ 
'.· _:., . 

. ~ o1i1a &~lJlee'S ~oat,ts. 

.1. fll&3o~: field. ~r the app~ioatiCJn ot liheQ tro,..tna 
to . tJipi:O"'1lls the: method-e ,, economic clloul.&tion hat been 

• ·>V· • • .. 
in working <tut _of Op~lmal plwm• t= 11M 4•velopaeat •4 

looatia of Uiduatae~. the tollovt.q preblea vaa •o1,-e4 · 
' ' ' 

. tor the , c>pt~ 4eVelOp~t ·~..na: ~oa;ts ot ent•rpriaetJ . . · 

,: ··to~ th.:~tns.an4 prooe•tus ·oi ookinl ctoal.'' ·~ 1104a1 , ·• . ' ' ' ' ., ' 

optiatmes not ~11~ the mJxmg, ooneentat1GP and t~o»-· 

t&ti.e ot coal, but ~ tbt Jd.x at chtatoal •oklng plmte 

·at). lletallepcal ld,lle. 

!he 4ev&lOpJMllt, -' · 1•cat1e · o'l eoa1 atnsns at . a'o 
. . '· . . . 

·~eat~ and 60 pJ:O~~t~. ~~~· Nl4 qU&ft'le• in fov buaa · 
.. : ·--· Optllld.ae4, ytth. some ,;.·,. u:~tna etaU.i.tm•oualJ' ..... 

:·: I • • • ~ .0. 

· ~··three BD4•• of ·coat. lh• total muabew ot •oat .S\'&4•• . 

wu 15, c1h .each paae Utte~s t.a theDial eafllcd.V• 

4J_ua:Ll~ eA. ath: lt14 1DIJ8\dpll•. ••tet.- thea ••ft 2T 

· .. , o=-umd ·~1anta toJ: ·*.lob a total of 25' .Dis•• w•• wedle4 ,()1lt • 
. ' 

--~~-----~~--~---12· . :ll.J.mci,. DJ,4., P• '''· . 
. • ,... . . p$«Jo%ehko;. n. 6, 'J)p.97•1o2. 



.. IJ . 
. l .. -.. 

· ·~ t~ YUJ.oq 'upeota o811attea• ••. the 

to~~: •. · ·Vbel'e 1te~:e the new eoal •caceatntlqa pJJmt• '' 
be bUilt• what. e.ot\18 thel lrel:e te. otneentrate, ~oh :CODINaen 

. ' 

~- to be Unke4 u.p 1f1.'tb trbtoh pt"• an4 o<lloenuats.on plant•• 

· . :whO wu·t• set tht oonoenmw. whO~. ook•, ett.. 
''• :' : '... . ' . 

': t"obntea1 m4 eeollOiilc lndl•aton of the entncaatt pHce••t.na 
-~ k ' • • - • 

. ;r ' ~ . ' ,• . . 

ot coa1a· tor ~ok~s. etch aa, etet tu.e "- · mt1~.noe es--'•4 

·· by Uft•ftnte• .t.zl td.Jllng se•IOileal a4 •1be• aaw.n.t •••-

. ttont~ !a the coal baaiD• •t coal flelde, til. •••hntt•• 
ott. techJlolo&r. ot ·. coal ld.aiD.s, ·1 ta oonoent••toc · •• olb 

f . . • . . ~ . • ~ 

t~. Aoooua:~ ..,.. alJJo. UktA of the citttez.nt periela of · 
. . . . . 

. OOA$:t-.ctitm for the YUltut .pt.u anl a aabtl.t Of o'th.eJt 

.p~bl ... 

tn. or«e~ that· 4U. etaa14ent!ca. be ,s. Ytft. to th' ·· alJow 

taoton. the ·tnpu.te ••• •AlAlllate« .. ntchte4 ammal 

.. . cove-••• All the .'ao4e1 t.• tollpl.iht•d ea a in'WtlVef •• 

· u.._..· 9t cullbeJ:a011118 notatia1; tht full u1htlaa-.t.a\ :. · 
. . ' 

pzeMntatlCJl , s.• 11Yen. ill. tht App.D.db to thl• OSpte1*, Bwae 

on1i .• brief te~pt10b o~ tile con~, • .ua the o'bjeet.in 
fuacttc ls si"V'en. ·· 

··l'em: Mtl d con~te wen 4e$ed t 

~he. tu.t··att ftlA'k4 to Madn,iate te •qllh'easnt•,· 

. t~ .e.Oil4. to oonttram"• ~~ _, aatezt.al 4elJ:••H•• to . . . 

'ana• &aJl71 the .. tourth ••• dealt Vt'!l ooa.a'b&l.a'• fu 
~ ' . . . 

. ·.,:tn.~·-bal~o• to1: o~ oo&l ant eoaoenW&tt t~·a:, · 



grade ..point,. 

!he criterion of opt1Ml1 tr ,., fom.Ulate4 ao as to 

m1n1rn.1~e aggregate capital mt\ r~mning input tor coal. mining, 

produotion ot coke coucentate, trauport~tim to the point• 

of Of)naumptien and the uee of coal• s.n coktnc and blast-

. fumaoo production · {tor d$ta1le ••• Appendix). 

ifhe problea invol-qd. rouahly 500 tqu&t1oru~ end· 2.000 

va.r1a.ble•. A. eS.gn1f1oBUt amount of eav1np were al\de through 

'bhe O:Pt1xd.eat1on exere1ee. fh.e ea'Vlnp m capital 1npu.ts, 

a1 ooapared to the oarlior achemt oaae to 150 million. 20ub1e1, 

or 20 per cent. Annual. eavinge on current production trtpu'ta 

~qunllod 98 m:l.llJ.on . rubl•a including 40 million nblec on 

tmproTement o:f grade-mix. Howev~, thew was an 1no.t!ea.Be in 

th6 avarage distance of ooal tranaperlation b:om TTt to 921 . ' 

ku. • aneing mainly from the ~e ot lo...,.co•t eoal at a 

pnrt1cul.ar lllnt at KU.enotak. nu. leact ._o m inortaee 1n 

tl'$neport tnpute by 24 milllon rubl•a a yeU', but thia •as 

taore than eompen•ated by the 1e:t1.nga on current production 

input e. '!he exerciee al.eo lead tc> important qual1 tati ve 

cano~uaione oonoel:ll1n~ tht chsngs ot 4eTelopm.ent ""e in ooDt& 

coal. baaina, clumgee 1n cone a ot eoal deli v•r1••• changes 1n 

mtx, etc. 

Trn.d1 tionally, Soviet enterpria.,e have not had to p~ 

t~ th• uae of lana or nstural ~e•ourcee. Rent p~nts toz 

the u.a ot eoaroe natural reoouroea we~ tntroduced ae part 

ot the ret'orm, nnd currently this ,prtnoiple 1• !raving 



izlCsttGJIUlB attention tn SoViet · P~c. fhQ. nul t<;l» ·auoh 
·,,; . 

-. ~~ate .. be. 1~1utnw4 l;J1. the toliOVSJlg e1rap1e «U~Jle c 14 

· A _hm hQ_ 'hr•• pleeea ot 1~4 of ~.terillttr • 

. fh1J beat pi~oe •:t.ze 200 t.ctua•· om 71•14 25 oentne• »•~ 
h&o1uee.- !he tll44lJ.D! <a1e, •1•• 500 hectares . oan' J1e14 20 

- ccmWie2:8 pe:» !wotan, 8'AI the wor•t piece. ot ··led •ue ·400 
. . . . 

beOt&'mte .. ;...... .. J'ieit. 15 oefltnan peJ: hectare. Labour aoeta per 
' '•. 

. ' . 
-ll.ctate <an: each piece of land an J an &lp, en4 the· -J,'eeo\a'Ce•- · 

available ue '000 man. dqa. ro~: •1JipUotti" 1 t 1• ~ . ' 

that ·the n~laboUr re8CJucee <•••4, terttllrse:, _ machtnes ito) 

U9 uae4 b.- eq~l quanti t1e• per hectare on all. :t~e pteecae 

ot lana. mu\ aJ:e · avatla'ble tn ablm4anoe 8114 do not lUd.t plfo-. . 

~ . . . . . . 

· •. 'm_ .! .. -_ _J ~. OlJRI!"'S .. · QM!S -· nn~tJ!. ==:,:a_ ' .-·~ .. :IIi: , : ~ ' f • :;;:;=a. -' 
., ~ 

. :·d·· iUI ··"·_ .• .. ·-_··1101·:"·· .t::)G~·'.-·rum::or•._ .·'iii. ·::I to..• ·o' : l ~•otii:oeJ . . ·· •!e~ i · lon1 - .rt.aoune• ' , 
· l -· : · ' · . _ · '. Lan4 . , L~l . · · - · I 

tLmd. •.at · .--·I o.04 1 . aco , 
i . . . . ( heot~ea} I f , l 
.,fLetld ~:.· =.!t:e•ll··- .. . . . · o.o5 t·- ·II·.· · !SOl. f 
·,Le4 Wont- . ' . 0.01 . : 4o0, ., •. 

: 1 -(heo~are•) : f 
jL&boa <~~--, ! o.ta f _o.1t o.a :J,ooo 
' . "'.,., J l 
ou.tp• · J 1 1 1 i 
Jach _,o1U~D 1Mtc~te• the tnputa n•o•••utr to pJtoduOe 1 wD-

. . 

., tner_ ot wheat 011 that tne , •t lanl. lor a•pl•• the .eeo011l4 . . . 

OOluaD 1n41oat•• that to· pX'Ohot ·;, centneZ~, ot Wbe•t·OA t!Jre ... · 
.. :.icS~q- land. 2tequtt..a' t/20 • o.05 heo*are• of- land, an4 

- ' 

14. · For th:J,s example, see Ellman, n. 11, pp. 35-7. 



-J/80 .: o.t5 •.. 4a,. ... !n, or,..J: to MXtai=t oUtp1lt, the 
. ' '·. . 

oP,tw.t·aoiu~t·~·.ia· t<f'\UJ• 6oo •N(bp • t.et lad, . 

t5bo n~an: ... on t~ mlci4li.Dt .l.au4, ·end 900 man· 41\V• on · · 
.. 

. the .WOX.:8'l land.. t9ta1 output ia 19,500 centnen anct· 100 
. _. . . _. ~ : · .... land · _t.. • • , 

.. ._ctares pt. t~ . wontL,U. eUpertluoua. · 
. , ·' ·: S_,lvbs ~~· 4~. ·:P~bl.em,. th .. lha4oW prtoea. ~,, .. 

. ' . . ~ -

_ . tor laboi.t# '• to~ thG beat lend 1 o, t•· 1114411ns 1an4 f and . . . .-. .) 

~~~ t~ ~t ~ o. -
. '»s.u&~oee' .. lrl the fe~llt7 of lm4 l:dlll ta in .the tact 

. _. ' . ~ . . 

. t¥t ~ quantl.t~· Of l&b01117 &'h ezpan4e4 pe» mut of 
• f ~ • 

output, at the a.e time tut ihe ospendituna •t labQ 
.., ~ ' ' . ~ ~ 

, p,JI' baotar:& 81le.identica1. ·ut111at10D of the at4dllq ·lanci 

ttathel:. th-. the wors'fi •ave• o.o5 an cSap »•» ·oentne2 ttt. · 
output. t\n4 p.,:v he~t- the ea:v.t.a8 1• 1 11811. ,..,~. • u. 
o:t .a -h.otue of tbe but ·lalla save• two un1'U et lab•• ln 

·: OtUnp&l:lSO!l With_ C:xp-4l"tl.Ui'ea en the wore• lezi41 c4 the 8M4QV' 
. . 

·pace of 1 htotu. o'l ·t~~e beat lii.DA ta ftioe the valuation . 

of J. -.· 4AJ· of l•~· 

Hence, .. ~• ahe4ow- pl!lcee of .pteoea ·~· lJin4 ot 41.fterent 

feJ:tll1t1ee reflect the avtne of labour reiUltt.ai Ud pro-

4uot1cm = the beat ana mS.44Uns p1ec•• ot land ather tban 

·on the wont J;feCe. With t4entical apenctS.tuee ot la.bo\U: ll1lilk 

a.ua· the mesne o:t pro:du.ottim per Unit ot eovn ana, th\t ehaclmr 

pdoe tr14t0a.te 'the qwm.t1t7 01 dit~ewnttal z:ent oaU.e4 by 

· Ufterenoea 1D the ~eri111ty ot· the plecee of land. • 

. In our- examp::t•, S.l we let the va1ua11on of l. .an 4q 

of l.abo• be equl. t6 '5 ll'Uble•• the h 4tfterential n•'t 



·. 8? 

S'l:om 1 hectm o:t th~f rd.44lJ:ns lNld .11 5 roub181 end .tJ:oa 

i beotan Of baat lanA,· to zoublea. lnoluUng cU.tftJ.ilntial 

~t til 'he va.1US:tt011 ot outp'" equalise• ooat »•• .-''of . 
oU.tput on p1eoe• of 1lmd .: 41fteftnt te~s.uv. 

the. dir&~t· oa1~ulat10B ot 41ff•~:ents.at ._, helpe the 

•t!.Utla ot • nal>e~: ot p•elt~• It opene . up the po•ei)li11 ty 
o~ ~idns #ent p.,..ente ~o thit eta.te tor 1ho .. enterprises vhieh. 

ue relAt1Tel.y bett~zt zu1.tu.ftt aeouee• an4 lDA. · fh!:t 02teate• 

. nal eqUil.llV: s.n · the ·eonaittou ot ento-.pt-111•• 1n asx:teultu.r. 
•d m1ntns ~esar41ese of dt.ftermoea ~ t11et2: na~ en«ow. 

fa..m:te. !he p~t of eent 11 a at11lt1l.ua te~ 'h' ~titmal . ' . 

utillen.t1on:, · 'bet•d i• .. •• llatntenan .. , an4 aahauarcltDc. of 

natunl. Z\lchee.. An ob3aol1ite index t~ :lle OOJtge&ti "ftt 

eoonoco $Yalul.t~cm ot 1P4. and·, alh. n.v -t~ztal 4•p0.1 ... , . 
i ..... . . 

. · tonata ad ·othe~ na'tNftl. J:eJIOUCea il ft't&te4. 

IXJ 
P,. ARRet! 

. .ul t~ 1104e'J.e ~ appl.1oat1ou et lia.- p.wopa. 

~·in ~~-1 plmmins, ou:t~.t eove, .atte•· ~- 'VU'!0\1• 

1ls11:att.ou,· .,_, apeoWc tt ·• putit\\ld aent.•'•t •'1t•X!• 
. . 

· ·vh1eh an UD1veaal in ebaaote» '·•• tbQ" w•Ul4 utae :ln · 

an_y appltoa.\1on · ot lineR pJ:O~a. We wo84 unlenate a 

V.'f!l &P•ral .U.ecun1m tf tbe .-:ftoua llaita't!cne ana· no1 ' . . .14 . 
41). Anto .the ;Specltic~· 4e\all8 relatflle to •aobJ.~ i104els. 

rem tbe •• of ~~eoiei•· • 111d.tattcm.-• ·.ha .. 'bee~: ol.dri• .. 
• < ... •• ~· • 

1'1~4 Ulldtr ·~. euttable he~·· Appr~~·t• :fite~en••,...~~J ·\»•,·:,. 
. • <;.·'· 
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at4e to ou··ao«ela,. sn ol'dea: to 111WitJ:ate the kinda ot 
. . 

·_prob1eu ~- ._, ultle ;een linea pro~c ~· ,... 
~ . . . . . 

SA a· ,p¢t~ar ana• ·. 

1' Q9J>l&L!f.l!tlps ;to Antoa•t&on 
.. 

· · the efti~ ot the •IJUl ta · atven 'by a· '•ebntq,U. , 

· . w4.lUll altlll.va ~e .~tteame4 b7 the aco'U!Soy ttt th• 1n1. tial 

· ·aata ted t.n~o the afldel· baSed on th• teO!mique. x,t.ne.-
- . '. . " . . ' 

· · · pro~·· is a J!el.at1ve)3 new ac1d1tlm to the -~ho4ol&&Y' . 

'ot ·planntng. · :1t h&u. not aplac•4 .t!wJ tract1t1qnal a&thoa. ot 
. . 

ca1atdat1qn. !he 'boet-keeptna end ataUet1o• vhloh prov.ua 
:;. . . ' 

the 4ata .ba~e ~en e~lved aceo%'41D8 to the nq\tf.Jm~~t:ents of 

tra41t1onal p1aun1Jls ad are rao:rre or le•• o1e•e17 t•Uoni·· 
' . 

. · to 8$.t1atr them. · .he·· wse ot. uta eo eolltote«, _, ·teiJUlt in 
' ,_ . . 

. · · •• t>r llethode of linear proaa-iD.s. 
· . P~ tastaraoe, te:e an epttaa1 aolution ot the tnnepo" 

. ' 

pt:oblwa eet out· in the pzrenoua ••ot1on, there 1a a. AefJ.ni ~· 

p~bla ~·1$-,iile ·to ft114it7 ~f. the noaa uaect ,, ·the 
. - . . - . 

; tiaatttazuu mt'tihocta. ·· ftu. tft41 tlenal oalcnuatlon mnh0d8 s.n . ~ . - . ~ 

· . tN1eport .Qui,;e4 1D4J.o••· of ·co•t 1n · tea• of a~n&• · 
~ • ' ~· If ', 

eapentU.tuJ:.t., ,tiaeli:J: p~~ J:eqUlna JMD:e oondftte 

·~ .. fo~ of oo•t' oalc\llat1on.. Wor: 1n41V1dual di'Yt•t.on•• 

cateaor1ea . of fnisli't• tU.fte'ttou el IIO'f'e•nt·, m4 tn-e• ot 
} . - . . 

' . . . . -

teme. et avEl_,. •»a'0.41 turea tor the · •yetea, but accor41na 

~~ ·4ot& tor·th.. parttcu.J.U tU.viatone and ~·••Jia ~1-• , 
JW4 •e~4.the gJ.ven NOtiOn of 11n•• Ia thta vq .tt 'J.a 

.... 



" 
' . 

•• 
. . ~ .. .. . . .· . 

!.• • " • ..,..,._ ' • ~- ' •• . . • . 

-:· .pouible to take. t.oce)t1t11i ot OD.lt tbe _,endt:tuze• which 
~ • < ' ~ ' • • ' 

; 

dep~n4 upOn,:. •aO?ement:•. ant iSolate. ·ana .. *" .,.,_J:Oue non-. 

4ep~nd~t• eo~ta, ~ch·are.dlftieul' to &1100ate to 8ptC1tio 
< 

".. ln$Sht ~~erita• ~. antl. which ~ unohansee no. aatte:r: vh1ch 

· · veJ:aiqn :qf 1me plarl ·':• ~lote&• .lS 

;.. · · . · ~u.c.ce .• ~ful ~ppltcats.on ,.ot llneNf :Pro~. a& thode 
" .. . . ' '. 

alee 4ep~a f;lt1 th8 tbv of 1111emat1•. · ·; •or .. opti,aUa. ou=~t 

. plenntft&"p~t en4 aceu:ate ·pze~inQI W'orm.atlon 18 of 

tbet· s;teateat tmportence. In moe'i of tht mduetm.ea. • · 
, . . . . 

la%!se pz:opo11't1on of ard~w an ohmlse4 betwen· the .eu~eton 

· ot ordetre an4 the. 4elJ.ve»J•. the problem le q_utt• eeJ:toa*• 

· mN.nlr .. to~.- tb.t z:e ... on ·t~ at ent."Pn•e• -~. to e~a 1ll orlew 
' . . (. ·. 

· .. tOJ! Upu:te beto:e ,the7 -~·a~ at tbel1t p~octu.ctlon pltm. 

In such cues th& tra41tional metho4a otte~: •on •oope. and 

z:oos fo» adjustment.. For e%aJnp1e, 1n oUJ~ pro4u.ct1oa · •oheduJ.e»t 

· .·· ,..~ l'J!Qblem. the p~duction eohedule.-s ba.Ya A•t!£1•4 bow-

.. ledp of tho ~e.l nee<!& of tu. ccmaWitrl whloh .tJl&7 b. ab2!9 

·.· ·.ftllabl• 'tlla11 the' b\forztul.tio~ a'ft.S.le.ble to· the ooapilers of 
• ' ,· 4 • ' •• • 

tPtiMl pl.Utj. In praoti·o~ thew t• alwaY* aoope tor •<>*~· 
, . 

. · eu)JGU ~u.tab11i v in · z:eq,Uiremeott ant te •9%1• 
~ ' 

eoa9e »J:04ucte t~ pro!u.ettou •o•4\lltf can Rgeet acoept~ 

till alteznativee· -t;o ·the OonfJUllel:' .in. a ¥aN not open to ~be 
OOIIJUatlon. qt } bpttmal• plena. · 

. ' .. ·~ . r-.u,, .·1 ~ ».ee& 'ie -.-t1on.4 in 1111• contest. tht.t 

. to deal W1'h tll.&· huge da& oi the C&lOUl&tlOU inY01w4 b). . 

.. 



to 

cen•l!'61t IPlCh ot the woaats.on u ..,..,.tea, leadiJla 

to ~p.ti- •~'- At 't.e•• ·UlJ tllp-'•' tao'--. ' 

·..,be ue&eMeA, tor euaple• b pJ:O«utica lehel.ultD& 

tc»:.etee1 s.il4uetJ:t1 the oost ot taneponma billete tx. 
. . . . ... not 

tthioh the J:equtft4 pn4uct1on la »>1le4 t.e ·often &ULtahn 

into aaco1mt. 

21 IWiil.hBidi': to, ,tl\Q t•ns•~tga ot,s · .. , 

!he mo•._ empl.oJe4 (Jpt1aalit7 ea ttm.on u •xJ.--.. 
ttoa. ot the local optia1lV ln41cato~, the pJ:Ott.te, e 

conTe!:lely mb.sm aation ot bJU.'ta. lfow IIOIIdiGatton ot . . 
profj.,e· •1. no-t 11d.4 tu _produc' 1dx •oeialla' de•tnble, 

i<n: t.utanoe, a ll•ttaz qual1t.r wit nlatlnlr UJ:O dptdlw 
- . 

' p):'o!uct 1/111:8 not be prduua. $;bll1a:l.7 a pzo4u.Ot umc -
oh~Jtpe: bpllte, bllt Hci(ill.r 1Rele't'81lt _, lte pro4u.oe4., 

In lld&-n1. a local. Optl.,S.tt -*-* ~wts.• M7 · 

S.p~ tbt ~·• en4 })e11ef2.tlf which aocmu,e to o~beJ: eo--.to 
:antta l... lllton• edexnal111ea. 

!he ~Obl.eJI se'tl usnJ.tua when •-o'j•ot1Te :Allltt1d.• 

._· h-1e.tea 1o. intenotic ~tve.n · two ••cat••• the ~191• • . 
pl.eritca 1n4ulitl:1/ t.nuatnte• 'ihi• wz,- well. In tld.• eNJe 

the ob3e~ttlve ~tic ! ~~ *.1. ~ ... ,. .. ~ (.X) 
·S..1 ~ ~~ 

aooa not . P,rtaiD to· the pl-.atte• .. etor ale•• Vhe-.u. 



ma:d.lticatton of ·th .. i'unctien VOtild le&A to .• ·••rtain eo•b1• '., ' - '· . . . . . . . . . 

, '·aat1on ~t as.'~ (t .• e. tn•• ~ pia.t1o1), ·it .J.ao nlat.l 

. te tht · eftioien'! .e.fte~t ( a,.3l of the plalltloe 111 nott**" 

. (4-4 .,...,. •• -.- ·gs)~:. Bere fin usortacmt llhlch leada to UXird.Ua 

· ~· •t~1ot~ey- Jff!!ot ot •UB• ~tt ~wa tn>•• o~ plMttoa k, tae . ~--·.~t·: .. :>~ ... tu)~ .. h · ••• ~.,. p:rofttab'le ~Mrimllit 
. •· tb,xr the _plaatlo laduatJ.T 1 t•ll~ 1"1 . · 

.. : ~ ·o'b~ve ftmotion Of .the \vpa ue4 SA O'U 

exaJDp.J.e· ot opt1111e!.Ds . -.he_ «eveltp .. n t an4 lecattcm, ot coal · 
. . 

~·. · ~~e~J:S'. ~tu.trea the • .,.,., .. ot· ux.s.t• ot tntepon. ~uta · 
- . t 

UtO Wi:t. Of lll1U1U:8Dl\llt eJS,plOte4 1Jl me~& COke. . lit••. · ,. ' 

1D t'erms of tone Of cCm.centftte.r (_See App•nau). tM.• ·ta ill 
. 'beun4: 1;G 1ea4 to •=-Dt er.ron. In .... vhea the 

: •. .· 'i . • • 

~= to be .irea\\Oe4 JA t•a ai!GUleJ: 1• hetes-opneoua. agx:8p.. 
. . 

tton····=• wW .&lao ~eu:tt·• 
. ' 

A aa'o:r: 1Sid. tattosi ta sntro4uc.4 vh8n •.oto-.1 e;ts.ms.-
. . 
cati~ u.·eovgbt in ·thf ~enc• of u optiat·ptan app~s 

,, 1he eoon~.mr ,eft a whOle· An •b3eot1v.,, ftulatlm Jlq' sUffer 

·tmsa ~oue •hono()mmga, u .tu re•aw:,e• til • aectoft1 

.:; pro'biem are .~not oon•tcte~:~d ···~Uon• which are Opt~ fc>r · 
' 

.the ec~om1 ~· a WhOle .... , •• · · .. tha inputs. n:w uter1a1a ·~o. 
' l • • ~ . 

usett 1n the aeoto~ fot: d!o!l tlle ~tiaal pl.an u being 1f0%1te4 . ' 

o~t aft, :aot, 4ote~ b7' optiul px:ioe•J ldat.1~ the ' 
.· ·. · · . sector's .· · · 
:~Q1Ut\Uiera·ot tld.e~ntuota mq not be.·.o:rldnBat 1ricea 



• . ·' 
'to .t$e aoco~t ol •;cbeaal. probleu 1n teoiation t~• each 

· ot.Jter ana from the_ ·utlona.t eptmal plan. · 

~. '· · -if.!ttatt!p! ·J!tro~~ost,, b;z ·~ !YIJJ!.a;ttPH.. 
· 411. the ltn~ pro~s aodela .. edibe4 bf u 

.tnat the actiVity level a. qC.Ilt1nuoua vmabl•• (aotivit7 
. . 

111p1lee en econfJI'd.o prooe• 11ke pxoo4uctloe, l.n'Veetunt, 

· impo:t• ·e\o. ). D1via1ld.11 t7 ean onl7 •• ·••uaeci it th• prtauot 
. ' . 

' I 

· · ·ot the oase• produote ue riot 4t'Vla1blt. •!he level et 

: tnveetmeftt ao~1vi.tlee o~ b• rep.r4e4 .. perfectly a.tvt.ible 

if th(t new capaat tie a e•tablt&hed u the aeult of the.. .,_. . . 
. . ' ·~ 

aot1Y1 tie• wre thellaelve• 411Uible at 'td.U. ftd.e .la, 

·. o~ · eouree, ue!e~ 1be ·cut •. 18 lt. It ia S.apoa•lbl• to 
:ln•taU 1/3 ,_ 7/tO of a -.chine. IS.pltlUD.t tiatoJ:tton• oaa 

. .. ' . ' . 

"• btJ:Ocluoea .in. t~ -·· of intunrtea ... Yel.T 1dlfJ 

.. ~'and ()08U, UD.lta of. flli.\ObineJ:y .. ._ iJWolveA 1n O.riam. 

pJ:OQeesee anA ~eobno1qgt,.ca1 phaae•, leJ: ln•tanoe, tlectm.o 

power sene~:ati~n,.:th il:on a4 .,..:ttndutttzt .•to. hs.a 
. . . 4 

1SaltatiOD l• partiOUJul,J penitumt 1tl the •- ot lovl•t · 

Union •• 'the *'ale ot pl:otu.ctton ta .-n•ftllt WJl'f le.t, 
., ' 

fheze ue Oo-Qalle~ 41een.t• P~iDS •thodt, but .u 

7et tbeJ••e:l net be•n appUe4 in s"'t•t Jl.cmmc. the 

;.·~aorete ·pocedun t.• ••• a~ f2:0JI the OOIQ)utation~ 

ta.· l:omu, .·!!! 1f~R;E~~~Nflf!ftfttcm J!!cietcm.-.;- t5' 
PP•f!B=a'f • . . 



' . .. 

· po~t of. viett. . Xt !AP11e• a p~•4~teatn•4 ftnl* .of ~-'• 

. ::··.f.or ·the oa»aolt)' and etmlotu• ot a euterpd••· · Jor exapl•• 
-: .: ~apao~t7 ot po~thJlen• tuta.llattOil• ia.pae•t- at ,o,ooo, 

·- . . " ' ' . 

. . . 

< the sratem. ot oonetrtWtta . .a tba -'•~ •• ~--· IJW 
l!bea.ztv aaw•Jr,1on Ulplt• oonatei ••tum• to tca.lt ~nd 

otnat&llt inpu1f anf. .qutput »••••· · th~a nttut•• tb•t ~· 
• • • ~ . • ~ • .• ".I .... 

ana p:roft. ta rt•• prect••J¥. 1D »•»•n1•n 1d. tll the ltwl ot 
. . 

. ou.tpub. thla s.. • hlchll at..,lttrlal ua-stti•· •()--.31J', 
-~ • .,ecialll IIi tN-ae-•oalAt )~fluet1en~ tec-.l.oii•l 

'41tli:Dieht.as··an4 tnc:eald.»c retw:na ...s.• t.n e. p~o4uctat&qn 
:v~••••• t»e q~ . o.u:ve• ue, ~ .-•nl, t'J',;.a!lapec'l •• not 

. . , 

~ght -Un••· !h., »~fit tunctl•• ueoeiatecl nth u-ahape4 

con. euz:vee ~e. iileY.ltabJt non-ltneQ. Inw•ttp.titu hav& 

J:e~·tb~t e~n a VGJfl/ alip" ....... Of Da-lJ.neUit,f eatl . .. . ~ . . . . 

c~'•·U:Aeu p~~ ca1oUlat1on to rt•~ct anaw:a:• ~ch 
4tfte1: .U~tant1a~·11 b:om the tWe eptuma. J~~Reo"hrt the 

lineR pro~ cal.eulatltn oe •••11r pre4QM • 1101nt10n 

··o:ta<t "tb.an. that which: ane• u the 1111t1&1 potnt f• th• 

- J .• 1W I 1 •• •• -- •fill ~ . lf"J c• L . n.;• 
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_· .. :oa:l~atton. ao SOM 4epee ot nac-lintUitJ u the J:Ule 

&tvl_ not ·the exoeptlon in econOIIlo propaaalnc prebl.eu • 

.• optimal ·J,.u··-···· 1rhich bault holl & 

uneur. pros~ .neoeas.ddJ.7 SJ~tlt a •u,Sn~ aoat .,., ... 
, • 8" I ' 

9t pnotns. · Do'bb haM COl:reetl.r pOinted ollt .tha. a eu• to:r 
tm.S.ve~:eal ·aJPlloat1on ·ot lllUclUl ooet u a ,._ tei:la to:tr 

· · siJ..ics.D, S.a .,.,. weak. ~ 111 .110me aue, OIZ1.~slrJal. · 
ooet pri.oea J'leld ~pnpJ:iate real&lta. 21 . the ·untvenal. 

' : . .~ . . ~ . . . ·~ ! . ' ... . 

•1~1oance .attache"- bJ ~'OJ:O'Vioh to hla •ob3•otlvall 
. ctetermtzte4 valu.ationa• <r,r:· eha40v pl:!oee bue« - a Unea~ 
p~e, .baa bee eeveJ:e1r omt1e1aed b7 Beaehinov. U 

Ace~~< ~o lt•ehinov, tbese ftluaUoa• cmnot be ngude4 

as uns.veracu fJqut.ftl.ente toz thtt ftbetS.tuttirl of e-. . 
. · re$0\U!Cea b7 O'tbe_,, and oe .on17 pla.r •a aubl141~ ~ole ·· 

., 

ot ~uattone: of ahoJ:t&Ses met aoa:cc1 tie• ot ~eou=ee •. 
' ' . 

~ 

· ~hea, •the ·valuatlou .ue to~ purpoe•• of .:U.ooatten. 

'hey cannot bO ftSUll ... U CJ:i..ezta fOJ: p1'04UOtleD end 

t~ IIW!t not be treated •• oo•t• •. 2' the role et pz:i~·e 
•• fl Jir Fll 1M. 111i11 I• •• f) ......... _ ... ;.. ; 

.,_at.· 

. I' ' 

22. 2, .... 
' ~ ., .' 
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·given b7. O,timal plamd.ua e4 ~:te nltt.tia to •oot.aU.at 

Pz:lc:t!ns ant\ the opez:atton ot: the l.aw of ~lu.• ua4t» aootttlid, 

ba ·been a:nb3eot ot ·tnttnh em.4 d4.-nnllDS' 4ebat.f -~ 
' . . ' . •. . .. 

. . 

~ . the. 8ilb2eot. AU tha' ne~A bf ea14 1• that the p~cea . . 
' . . 

, ·atta~4 .vita UD.eai: ·P~ cu be ate•lnb1e, . . 

Sba4C1W ~:dcea lead to a tw:the1' 4lftlo\11v: -.~to4 

. to· ~t ta Jaiotrn .. ~ ~~t!IV of the •b.a4ow pte•~· .&n · 

.• : · opttma3. »l.an. ba.n•ae.ta 4e.,iD1te· ••o~nt of l>~eduota to 'be 
. . :' . . . ' . ~ ·•. . -

· pz:odue&dl pJ:Cctucee a· 4ettnl t& · e.UOtun of •W•v pztoe.a . . . .. 

aasoot.eW 14th ~· put!cu.\a -.aonment. · that la, •ha4ov 
.. . . . . 

pJ:toee .a;4 the ·~cture ot output ue elllll1lmtOu.all · .. - . . 

· . 4eteUlirlt4. !'he.e · aha4ow· prS.ooe nmtd.n •table u ltltl& •• 
• - • • J • ·~ 

: th& ·-.sortment .'Yaftea fttl'dil· the •· two come- ot the 

· uneie ocm.*t~~ ~·.vhiob tb.~. ·~tiaa1 p11D u .. , llui u. lt . 
.. ~be~ ueo~t elun~ies beyond, 1;hat, ·~ .wev pdo••. beeome 

:ln!elew.nt. · fld.IJ can-be Ul~W u...-tlca11f• wtth 

.. · a two SOod. oa"• . :1 &. Yt 1d.th ab, 'bo, •• 4t bet.na the 

l.l.near con'e;~t•• 
. .· 

the. mO.. I' .ehOft th8 &tJBQrUltm.t 'h~o• ot pxroduct• 
' ~=j • 

.• . a t. '~ (,ptiJrnxJA neu).t :18 s;1Ye!l bt point • 011 the 

~-··oozt•~'· ~~· u a chatl8•• 'betwen 'b • 0~ 'hen 

the: shatlow· pd.oea am.di.t eia'bl• OYez: be an4 ~:r:e 1• no 
. . 

<"p~bie~ BU.t u z oha.ngee to z•, W. 1an4 into ·llltf'1c:u11ir· 
' ' 



.... 



tb.at p1a:D· • · ia teaelbt. •. ,.n.w.•• • t• oleurl.J' not 

fen81:t'1e u. it llea. out•14e 'the· tea•1bU.t.ty' n.!lon _abode •• · 
.. •· ' 

; Once • u• Oil ..;.$0~t ·veoto» a•, the o1a Pa40w pd.cea 

· b•come.tr:&1e1'8lJ.t and new -.. aezt«e• !hl• t.e • pJ:O'blem 

, · lnen~ab~· l.t11ke4 with. tt. .uu:J.'•eou.l 4ete1'ldnatlcm ot 
' . 

. oll,tpute·· •« pif.cee 1n lJllta PJI'O~ 111& ca;a. be a a.301t 
' . . . . 

· 1J.id.tatlon ln. 1te •»plt.~tien · to plannlnl• ... 
' .. 

· ·. - . '" M pos.n~ed out pre'd.owa~, •• lSae• p,:Op.,..IM .., 
· methOI u ~p1le4 above usuaee a ektto teobilOl.Qc:r. It a., 
~happen tb&' ths 101'18-~ ·~~ neult!Dg ~· teomloal 

pJ»pees a:e aubet••lal.ll" P~&teat than· efticd.enor ••u:Lt!Ds 

· ,_..·the wte ot 1tbte Mtho4. . ru:nher, it t• poealble tha" 
· · . savings . . . · 

JIOrG · aho~ ---f!Jm b• pn•rated bJ' ~~vJ.nl ~-
Vl\V the· eoon01J9" fu.nc•109 ( e.a. a re4Uotton ~ tt. oonetnc-

. tton aa.c\· rurmms in pezd.od• fOJ: nw pl.&nt8) than bJ.JW&hDI1Jll 

· · calcUJ.a~onet! 21 ; 

· · fhe_eo are tJOM ot tht •3oa u.mttauou, tb.Oue;b 

ce~ not. a'U.t Yb10b lfedl'l•t ih• WI. Of ~eN:. 

pm-ldDS u a toe1 ot optiaal p1aall1tlc. S$Yerihe1o••• 

ttw14« 'h zud.Te '' ow~m.pbuiu the welkaeeeee. !he 

at)pU,-tion of lineR p:,O~a bat nTealed ~eigniti~t 
· potential. tm: $ J.W%0 eft1c14111t ute of neouz:oea, ae 

" ' 

· t.UuetJW.ted In 0\U: eXample•• !hu, 1" liD a d.e~elve edse 

over the t.at tional aethod.e ot caloulatten. •u a pnattcal 

ti.ctiv1 t7 opt~ plcmnin& .,. oonae=et with •btNX~SDs ba4 

anawoa to qwt~Jt1ona to Wh1eh worae ••wz. u:e obtained b:r 

ottte:r1 a'ttioaa. ,as. 
24. BJlmaD, a. »• t76. "' 
25. . Jb&~·· p.t77• 
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· So t&:c -~ baV. Jft••t•4 iiAe.- P~lnl. u D 
. ' - . ·. ;' . 

. · ·. opWd.l~ tecbniqu.•· QP1ioable to p&nleul.u u.u, .. 
.... ·. 

4evel~•ct .. b7 xaut~nch.~ t9'9· · _sabaequentl.r, l~torovte, 
ro1Jlte'-Prete4 Uneu .pzro~ •• a _.el' ot. national. 

~ ·. econQmt.G·p~£D&, both _.I.'Clt atl4 P••»•c,lve., ,_, :e~a1na, 
' . , 

-·~-oibemet1otane, the t&Jill an4 a-. other •Sailer · 

~'tltutet, !law ablce befn RsaiD& tor • opttRllJ' tuno-

. t10DJJ1S ·ao~iAUtt eo01l~o •1otem. Moa" of .the:t. upent• 
~' \ 

.an4 4lQJ1Clu.et9%18 derlvt tt"'OI t:aa• Uneu pr~g ae ·• . ' 

tna~-t ot OOtllit~s tiat1onaJ. eeonaato plea. 

· ·. · .' · . ..f.ppUcatlon oi ~ar pop~i:OC ·at the 1e"1 of . · 

r the ··=· ae avhole~ -.ou;J.« •tau, in a4d1tion to the ones 
_. !lav. alriaCIJ o~tl~e., ·~oue compUea1:10111. · the ·tNt 

. . . 

·.. _vou:ttl .tn.fS.te a colo•i.al ....,., ot 4ata w11eotlen and OO'*Ju.ta-

. uoa. ••.~- Sovie~ econou•t-. oo•entet • .• , ~m&e 'riUilb•• 
• < ~ '• • I . 

' . ' -.., 

:. :Ot Wdable•, 8'14 'tnte=elAtiou of ,-uJ.oue Jdlltl co~meetbl& ,. . 
·.'~ to oae·. Dot~ter, pla<le \tefae ua a baa:ic Uli•n-ctable 
at til,e p~etnt \~~~e•.~6 1" wou.U h cU.tn.wlt to .... not~ 
~ .e -=-·· mte-latton.a .q th• 4UteJ:ent bzanthe• of t._ eoon011J. the. ooa)loxf.V ·_of truta•ln,e=el&tl~ehtJii 
wo\114 pJ:o4v.oe non-u.n • .att_eii.ot a 4•-'• uuUlabl• ,.~ . ~ , . 

· 'lJ.Mu a~•ttono. Vtth a oonat.ntl6 eapadSJla eocm'*J' 

-U4-·an onsoi;l& •acientltio ~ct· ~cal zeW>1utton• thde 

.. , oomj)l.t:xltl•• ·td.U smttl~l¥ at •• ,. lHqotlt the ~ ef .. 

. · -m,th.oa l.1ke Uneu p:r:-mldnc. ··. Ve1Dith1dn ooueotll' arao.•• 
. · '* u 1 • ••• . • 1 (· , .,.t.a;t •u' •• u t ··~ 

_ 26.- - ·· A;,L. V•t.nJthteu., •otea on ·.opun.,_ Ptumtna-, In ••• an4 
Blltl, ·~SS:~!&•x Jqono!!•b ( Pd&Uin, 1·,72}, »•47o~· · · · 
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that toJI the pw:poee of uawms Up a national plan, aetula 

~~ ·lJ.aeat pm&l!Dmms a.te· Uta4equate. ~7 aut be au.»Jle

mente-4 with othex: :to=a ot ma:thtutt.oai pnll'UJitng. h 

me~o4e ot .. lbleu pro_..IJ:ls bave tbeu nn 'bourutuiee~: eWD 
, . 

tt lllft#.Olentl;r w14e; bu' · t)fey are not the omi))oten1 ldn4 

:~t tAp1a.oe •.17 -

Apan btom tho afo:ent4 matheutieal .1Wtat1o.nf ot 
tbl te,lmlqut• the -~~r pJ!'Ob1eJI ta th• ~oaul&tton ot an· 
objeetiTe funot1on, the 6pt!ll&11 t1 .ortte~ta. %11 ta Uffieult 

. . . 
. ' 

·to pel!oet.i'e 91 ~• opttal,t.t1 m t.na ••P~•••!AB the ooave.., 
BfJUt ·~ the ~Olitlictins itlterettli 9t the TUJ.ows arou.pe and 

' . ? ' 

strata· tn Soviet· eoot..ety. ·Sovt•t plcmen e4 eooncat•t• 
have in'ten•e!J' 4ebate4 the oholce of a Optlulltt cJ:t terton, 

b~ u 7et no, ~l.Wii= a.-a to ._ m •1pt. 

lfot JJllJ:pri•U\11¥, the ccutwo-tlon ot an Opt1aal · 

aatiOU.al' pl.$1 in "the 8ovlet lfni011, utaa lbtu pw~c. 

hu not pro~aae4 beron4 dtecUIIiOD cn.4 th• p.mte4 wr4. the 

probalt'-litr Of the happ~ in :the neu htue, ill not ve~ 

brisht• (the .Buo.prtau bl.ve ute4 utas • .taada!d 1ts•• 
a4)d.e1 to. otndWct a Dat10%.le.l plllil aodel to• 1966-?C. the 

. -~ , ' 
(" ' ._ 

·.aotual. pla ot COUh *not 'bMe4 on thla •od•1 alee. · tt 

' •· 

p~d~bg. · · Po'l the •-*•· Of 1Uutn,1.•!· tke 4etai1a itb 
. ' 

aiftll.tn the.f.\PPerl4~: to tM.• ch•pwz)i, . .. ' . / 
t. '. 

-.··llllt ii: 4: •:i: · · i ·j '· r "r '•• ·u•:ut il"n • 

27'• "' DJI··~ .:).474. .. ·.. . 
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· . .JU~U tO 11,QI!ttM ,;A! 

~ 

,, ' 

it~t m4 ~atton .et lllt•jfD9V2! , 1i=::au::~~iaJ!L+l ialifi:oO~ -_ - · 
' '-

--

........ , n ) 

- - At o&Oh conwae~ plant.-~ total ~ vam.ante inc1Udet4 
' ' ~ . 

m· the opt1t'lu.d. pian: en•UJ:• :tulft2~luu_ ot .-anu.al pz:OAuction 

pro~, 
·" .-, . 

j .-, ·:---:-- ~·•• .~ eon-..e• plct 
. ., . ~ . . 

a -- ~~ -·tna..x o: J!d.x ~· 
·~.. . . ' . ~ 

a~,.:---. ••b•~ ot ad.z ~•'• at plant 1 · --
•p: .... a=.u.a.l ·rd.& out~ut ..• ._,Plant -~ -- -

\ · ... 

total'buabe~ otp1-*t•. 

· 2. doutw.mta- tor: r&Y matonal 4el1 v•ztt..a to p1alita · 
-8----. L. ' ' & .. »1 . ··- ·-- L L-~ t· ·-~ 0 -ad ~- .,._ iE X..,..._,-~. 

OoapJ.e-.e •tt•tac11e of·~·~ plant with «•11w&'iea 
.• . . ., 

, of 00lloe11tftte of bqUS.acl cn4•• fJ:OCI &1.1 npplien le .- ' 



'tOO 

' ' > 

U14es ·Of npp1ie». 

tet· ot ~~t~ppliere, · ~ 
.,.l,k t•Uve2:7 of 1_ · cbA• ooncent•t• ·b · 

•upp11GJt i · to J)lDt 1• : - . 

'· Oons~'tl foJ: i:t•~••· · 
&fl,k· + ~l.J · • llts.,ob Cl • t ,a ••••••• , k' 

Ct. t,a, •••••• , P' 
-~ ope~tJag ptte vbloh aut ,.~uaea.UJ. fh• p1en, 

tota1 a.u•~=•• •• -eq,uat ~o flu« ~.. of output 

. &a.,k · -~ lfl,p _ ~ _ •11. (1. t.a •••••••• ~ b) 
(f • ',t, ... -·· ..• ,,_., •. 

'• • t +a, •••• , P' 
At plte Yboae ob1lpto117 Snolu.d.oe ill the plan u not_ 

p%'hUel tota1 4t11veld.ee f8U.ai not e:roe..t •axia• _ . .Umble 
,, ' ' . 

vo1··· Of olt.tput~ 
Here • · 

. ' 

i 

p · .-. total:· ~be: of pi •• 

·'»t ~· ».Wab,•_o"f opeatms Jilt pltl-fo~ 1fbieh · _ 
ob11p-t91'J' iDoluion U1 'tbe plan t• p~ovtua. 

· .... Y()lUlllE.J bt Outplrt f)t 1 c»dG eoal at . 
- - pit- t to-z: 'lid.m o'bltsato:J' tno111t19D -
tn the pl-.n ta pnvtde4. 

••-•-••· -_Jld1Jila poadble wlae ot outpat at· p!.t 
Yho.. cbltsatoX7 tnoluaio:o t.n the plc 1a 
not PDY:lde4. _ 



· lft.,.Jt_ .• ·-~ qwmt1t7 of 1 tllr*4• ee~dtb· aot•l at 
. pit f ana ocaoptated •• uan ·4. 

Sft· p· ...-· the .-e t•~ oeal ecaoen•w·· at Oaica1 
· · · t . : .·. · eok1DI plant. · · .. . · 

' . ' 

· .. :4. ·· . Conetbl.atl. ,8howitta ~ut klanoe fo» o:at-.~ oMl · ·•··•~eu-tl tor_, .-ce-pot.nt, 
" , . / , • ~ •O .. · ·. . . : ·~·J· .... . L._ > . -.~ltP 

' f E: .. J'l ._, . 

: · Hr each' Stade-»olllt total a.u was..• o'l. •7:t~ 
00&1. ir~ pita .ar:e equal tt total 4e1S.v•n•• ot ombt
eoa1 '<> au' pl.ant ooncentbtion taotoa••· 
Ben ., 

'l 

• . 't 

*'~'p 

·. inctex . of ........ -pobl" . •~Plid. (J•t of 
.. ehip~ttnt Of a gs.wn a-t• ot oeill) 

aet of pia· a41ao•• to caa4 .. poillt i 

' . 
Since -the ob4~ttw tuuottf.m.nflen• the total input• · 

tor the.m~s •. · oncen~•t• c4 -..eponat1tn ot ooldlll· 
~ale, the reduction ot. an the 11nnqolrt t:lapua t• a ·~· 

=s.t ot meUUJ1ea•ii (one •• ot .cmo.nua:tel nqQ£na .._t 
·. ·•h$ aua-total.·qt "heae .irlputl toJ:·tl•wa et ord~ C()al 

.. 'hoUld be .mUltiplied 1>1 eomepon41JlC eoneott,.. eMtfio1tll'ta! 



. . ~ . 
~~-~~-.1· .. 

p.· f,' 

L . ·~ .. · L t-,_.lt. ·*ft. , • $.1 . . ; .. . :J,.t . . . . ' • . ,p 

.h "i •. . .· b ·r, 

Y_ ·~4- i- -•·--~---·- . ,~- -·~ L- ., ., . . L· L L ... ... . 'tt. .. · .· . • . . 
· AptJ . """J...,ltJ r 

... ---!_· •• " ; • . :- •· . . • E..zt . ' ••• . .. __. . .,., ' ' .,. .. . . . .. .. tf ... , 
; ; "' . . 

~ .. -.. · .. x.· 

tYxtc ·.~·· ~-· ~" 
. . 

. . -:~ 

. ' 

. ; 
~.J , ; v 

b.eJ:f'.S.. nee~f'to -~•t• the totallBPU'h~-~ the 
~ •' . . . . ' 

JUla.Sng anti conceDtz:att-. of coal. •• 4 o.-1 kda•, ••~ 
.• . . . . . . .· . ' 

·ba.U:c· ot ~ a' tht ·ttl~•· ._.,atat1t11 ot ed~a;u:r 
-coal ana. c6noent•t• emt. Anpua OOimpte& 1flth tbe •et•ntoa 
0~ -= ~-t· at \be ·plant.. 

; ' -~ 

• s · -~ A:Mex .-t cou•tpOt!rt4 .,_ et input 

·_z. an_ •xr_.--_·· · · ·. Vo1uae ot .ottoentftUGD. ftepeet1vel1 *' 
· · •. b_ Min_ · 4_ . •'. a_ t ooaoentn-.s.• taetoJrt 

,:>'->~,, ~ ,_ plCt 3) . . 
- : . ' I ' .. ' ' > I 

... 
· ... ' 

·.t~t~1ftlt Bl::&r471~4·l ,. -
the naticaal 1104e1 ·,.... toa»0•4 of ffftJ' ·••••• 

; ' . 

.l .e~or WQ· aea.a.a-.. • pM&uc;ttw •• ~ont.,.~& ... 
• · . . . . ' .•. •· ,. . '' . - . . : ' t • ·.' . ' ' 

~ t ftap0Ulb1er ttn:·• a.tf.al .. ,. .. Itt preAv.ott ••. 
' . 
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aervtce.• and obliged to a\lppl,y to the ree'i ot the national 

· .,_eonomi the products o:r eervioee 1n queetton• 

Tha 1n41VidU&l eeeton ve~· generallJ wQenaible tor 

· Bevc~·l ~ 'etx t9 ten, 11'1 •omt caoea f1tte~n to ~ty • 
product. groupe, agaTesatee eompo .. d of a Tarie'Q' of CQneftte . 

p:eoduet~. . ;tn · tile folloWing, the product · ag:.:eptea Vill be · 

callod producte. fhe ~eonomy .. wt4e model oontatne a t-otal of 

eomo 400 produota. 

~h') progr:e.JJ obtaUJ.ed by m.ane of the ao4e1 cen3ti tutecl 
. . . 

( .• 

· . a complex investment, te.chn1oal development, production, 

1nternt\t1onal fiiio.noia.lt ~Jtporl end illport plan. 

~ho model contained a great number •t oanatratnts. 
. . . 

~c ru:totor Il'lOdela were not autonomouat, but related to one 

an."other by numerous linkG. hom th1e point of View the 

·oonnt~atnta of the seoto~modale were el&ale4 ~to tvo 

main gl't)Ups, ~elf intra.eeotoral 4md 1nter-weoiol:&l 

. cOI18tJ:aintt. 

!he ~tn\$0otoral ~on.-traints regu.lated the 'internal 

aftain • of tho f.JQ)<rtor. fhey inoltlded those ef the teolmolo-
. . ' 

gical. equatt~ls which desczibed the 1'l.ov of preduets within 

the a&otor.; the <l anetra.ints of tht aecto~• • 1n1 tial ca. pi tel. 

etook, initial oapaoitiee ~tO.·f thg individual export marketing 

oon.stJ:nint• ~:elating to the aeote~• • produc"•· 

rehe tnteraec~oral eon~~traintn, on the ether h8nd, 

.regu.1 .. ated' the seoto~1 s • extema.l attn.tra •. !hey 1noluded 

nll. ~qua.tion& vhioh deecr1be4 the tlov of prduotu bet'M'oen 



·tlla 1114iftdual •oton .(e.s. eleobio ••~&r oCDatttu.tee th• 

•' output of the eleot¥4o..tle#&Y ••otoz an4 - lllp~ 10'1: aU •ther 

••ct•~ · • .the \aiance Of el.eotftc ener§ tmet thez:ref'oft b~ 
-~ai4e~4 an ·tnteneotoal. ooutraint toll an ~~eetoJ:S). 
:tho •A'm• appUee to th~ aU.-t1on of ·the ftaOUJ:Cta 11hloh 

· ~ ~e1..11s '«n..e-Vpqn by •e.,._nl. •eoton <•·•• ._. 11'018 

s.n-ftatment quota, the •s- ttm4 tto.). 

the nota-tion uee4 was a. toUovsns 1 ,' .. 

~ . ...,..... u.t.u of tho coeftieientli t~ in the 

irltezr •eotorat eonatr:amta •t the l th eeoto1:. 

~~- ·~ 

u~ 
'• ...... 

-~0 .... 
,,,, ...... 

c, ...... 

( 1D the ·.mo4e1 w·,a,.... • . . • 40 1M' tor \he ... 
. . . 

. · of a aore cene~ to=ul.a-.1en "'' -.del epeak• . 

ot . 'n : eeotoza'. · 
.. . 

·•tax ot the cotttlotenta ft.~ t.n ~ An...._ 
~cto• ooneln.t.nts of -~~ 1 'lh .· •eto». 

Vectot: · ot·. t!ut inteneot•.'N1 ecllrift!Dt ceti.-tante 

· Of the . l th · etOtt~. 
v.~ <>f. the ·liao%'0-econ•uo boliD4• ~ the tnte~ 
notonl.:. ccmatft.inte. 

VeotolY ot tlW'lD.tfthetoral con1tft!nt eoutant1 · 

ot the ith , aee~•· · 
Vecto• of. th& ~b~ootS.ve tunotlon coeft1o1enta ot 
tbe ~ th aeot•• 

. ~- ...... !he p-snm- &t the· • ith aeoto•• molu4m6 
I ".• elaek VU~ablee~ 

. . ........ <•t• *a• •.~u:••• t•f a,. 
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. ,, ._ .. ··Jtotf· .---:.···the. oft1U~_.Pftpa.11 Of the· ..... h. ••to• .. 
·~·:, - · .··:;·~··· woike.o,.tcetheb .. iae~~ltt~,ia•t~a. • 

. ·.· ~crtf · ~ the· otfJ.,s.&l pnpa~~ • 
. ' 

; . ~ht calculationa ve:. t• be tu!ftel out SA ·tv9 phue•. 

_' . ·Jil th$ f~llt P~t . ..Oh S».Uftlu.al. Moto• ¥&8 to ~: 0\lt lb 

. · oit;l pZOtJr~ prol•ot aepan.telfJ ta the .Qc=.a p~Wte 'the 

.', " trootcc .d~te ~re to ~ .U*et. u,p .-n4 oo1abir1ed. 'snto: a IJ.nsl.e 

,i. 

J.a:ar~oa\e econOI!QI....t4e aoul. the two pbafJ•• •ztt to be 
•· . 

. ·c~·ct· out !il tho toUolfill8 •anne• ' 
·.~·,hb::· 

. FiHtt ·the tntenectpl:&l osatas.nt 'ftototi 111 ttl\ou14 

· e®fom'to.tb.t o:ttio1a1 .n~ pJ:OiftC ztett• 
. '·"'. . oft u, ~ .. •~. ; . - - - - ~ ... (1) 

Bext, ·the lntereeoton.l proenm- ahoUl4 eat1iltf 

·tho t.ntereeqtoml "onatn:Lnte • 

. "'. ·~ :a, ~ott : 4 • • • .. ,.. • • • (2' , 

ihou.\4, tn escept10nal. ease•• ttd.• oot141t10l.\ u no'b 

fulftUect; t:. o .oft1oS.al p~SJ.'Bil ie oom:4Htte4, ·e4 tbls c~cte4 

p~osne •ioh ~$t1ef'1ee oztU.tion (I) u ute4 u · zt off• . 

then .to· 4ete!ddne tba .P:OSI!U sa •, · tl» to110'rin8 

Uneu p~gea.mzd.Dg pJ:'Oblem le aO!Lwt ,, aeane o:e an e1ectJ»nio 

: ·OOil!pl\te:r: t . . . ,. 

[<a.'·· .·.,;.·' ... v, 
. (b} 'Bsitt'. .• bi ------... ,.. (,,. 

(·~'. .,. .. ~ 0 

(4). oLa,.,· , .. , .. 1 



·1&1 

. . l'zopaa ~· t.• called ttw •t..Uaa1r• netor pwepa • 

·t.~ --~- 4~~--· the eftiOial: aetto» ,~.,_ s,. •t'l~ beth 

,xi .na·a,. Oft,·eat1ef1 ·th• oontltl•• '(a} to '(o) lid •a. at t~ 
., 

eamt tme the dadrnmt p:ropaa l• ftn•14er&blJ' bettez. thilia the 

otnos.a1 •• mm .... point •t ••• Qt the ,,, .. ttve furlotlon 

'fi). · tbls ·objective to.notion lhowe4 ' to t 5 p.r eent ·~ . ;, . - ' . 

. 
prc;»s:n;u. 

· ·BT the cut. ot the .fl.ftt pbue, alJ:eaq •• teut two 

national p:r:oiemu _azo aftll&ble, .-11 . 
dt ··Oft - Ut . . otf 

-~' . '., • .... . • ·~ f., - II II •• illill$. ill - .lb ' 
~ . ..,.. 

the 9f:tic!al· p~ ot ~- nat1cm&l ~(J!l_,., . m4 
...., ..•. :Jt.,.f Lt•• ••••.•"'t L •. , ~.c --u. 

· the ooa-tia ot the doeiaumt ... ~~ ·~~- o~talnel 
. . -t 

Seeond Phaee t · · . · 
. . ~. ' 

. . 
: ~•re 'tht .e,etrm 1104•18 a:e ooab1nect mto a eblcle 

··b ' 0 
• ~ •• itill ,,,. 

(:o) •t • o, --, • o. ··~··• -a . ._ o 
(4) o,-, +orca .IJ.Jft I II ·~ - t 

. '·-t 

-·il 
•'a 
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b0 ~ .. ean be .~tezml.ll~4• in t. · 8rme2f aalogoua' to .o-.loutation 
. . ·, ·- .. . . ·. .. 
~~··· at toll._.. a ·· ,. 

. . "' . n 
· .bo •·L . · . ...., . 

. ~he ~t1101f1%18. atat••ta oa notr.'be· -'• abou" .·~. 
. , 

two utt-.1 pros;r:au a:b:e&Ct tnoa e _ 

··•·r~tlt, both the offtoS&l. national pngna ~ a 
' . 

'6ht naUoOal pi!Opaa tf the tln'tJ app~oxiattOl'l a · ue 

:tem14o t. •. e~ ·.the)' aa~S.tr •onc1tt11U ·4(al to 4(o). 

SeqonO, the :a.attoual pnpa et the tua't appe.s,;-
,. 

at10ll. T 4~aate• the oftlo1a1 utional pros;a:aa· • uoontng· 
•• eb~eotl~_:·~·~Oll 4(41, lt ... aore admtac~- than thE;·' 

iatt•~- ,· 
;,. '•' 

t• ·#.M a -920~ · vbich ia ..- aulftntasetu aooorti.N te 

~tht ob#aotS.ve,f\motle 4(4·) thai. the •• of ~ fiat - · 
; ·"'' . 

•»»-=-ttatl, _i.e. whlch Aeainate• the ettietal pnpaa 

'to~ •\ron &i:t~tes:enent.·aa · ·· 
' '. 

-• up i: r • -~< t .! 1wnr f1a1 ,'Jt .? r-.. 
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COICBJStst· 
4. . • •. .• .. 

.,. . ~ 

l · ~~ · Sc'B.et_lhd:,. waa tht. :lliflt aooi&uAt _ •••~ to b~g -~ .-
• I . A - • • 

s.t• ~· 0! pro4U.cti.an UD4&~ .-.-. __ r•hip. ·vtth • . . . 

ohanse. in OepJ:O»_.t ~~a:ticm•-an ob~eotiw but• ~' 
' 

: c~a--d tot:- -pl.an».tlls to ~-rge ae an. eco:uold.o tozct. . .,. 

the t1m.t tiJile ~oas1MU.tt•• ·we~ ueawl fa e.. tepl.actment 
' ~ . . ' 

.,. ~ . ' . . .. - ~ ~ ' .. -. ~ . ' . . ·- -- . . 
· -- or -e.DUQhJ of pro~lon 814 a11ooat1olf ot ••ou.=•e tb~ . . .. . -

·tile e.ponteneoua o.penu~· ot tht 1.,- ot 't'&lue t» • ~~tt 
bJ . & C®t!I0!.0\:18 C(mt~l BUd gu14anoe Of the p~4utn1Ye to=••• 

But that VU about aU. there WU 110 utho4olO&T Qt 

plannlas tQ ~Jake uao, of ·theee pomd.bU1,1ee. !he te~ 

. u ret . had befJ). untl.."av$1!8~4. .Apta!t fr$11 aoma abstract. 

theOrEtt1~td t~iatiO::A# malle . bf Mazx an4 lnple 1Jl their 

mt~ on a. aoola1 tomnats.on. thq vere ne••r to wS:tneee, . . 

·there wa• abiiOltttelS' not~ to 8'114e the: son.et platm.szs. . ~ ' . 

fhe7 ht-4 to gzope ·thou va1 torwarct, 1eam tnm their . 

. exped.enoe aii4 d.e:nlop a met~1ocr an4 ••oll11quee -ot· 

-- platW.ua vbich wou14 BU14e pzoAueti "f8 acts. 'fit, 1n -.ccoJ:danoe 

nth the eoonomlo 1e.we ot aooiaU.a. 

, XDmtablra ae ib4ee4 it te in -.ob utter., th• 
' .. 
-·~ o&vea4 WI an tu:du.ou On., IU\rkt4 'b7 intenae 4tba'-e 

. . 
an(t oontt:ovesmi&a. . Chaptelt ~e ••t out, en htetortoa1 ovel1V1ev 

ot ·t~ P%'Obltlm ot plarm~ teehniqu.ea, how thcr 4eve1ope4 •• 

the, Soviet eo~ ltaelt denl.Ope4 and how 4\Udng tht 
f • ~~ 

eoune-ot th1a 4m10pment =•a teohnlqud 1oat theb: earuer 
.. : . 

pJ1e<Ji.S.on an4 hact . to be auppl•mtm:tfe4 by new on... !hle 



.. nnei'ttoc tJ!Ola olct D~"ho4a to Dn onea1 the latte» i&"talvtllg 

. ·: 'm u•~••ma .,., ot ;a'tllemats.oa, p~4 to be • attioutt ~, 
·,. · teok a; 1tns ttile' an4.vu aoo-.pw.a· ltJ'· blttc p•1emf.oe betwen. 

. .. . . -

. the oztho46x polt t1.1 eo011on11ete and. the new. 'b••• bf ~a-
~ ··; - ... . . ' 

O.ttotau anA optiaal plann,n. scm. taporian.t. is•Q•• concel:Dina 

. the p41ittcal eeonoJQ" .o:t •ooia.U• a4 tile ueo •~ mcth.-.'t1cal. 
... ,. 

p1anntns teqhniquea 'feB· nt .. 4. ·., ·· 

,'·o~tr!:a: .two ·~ whethe» the .. tbo4a ot ·•tertal 

~~~····~ ~u~utput co144 be1p eqptl• a eonu•tent 
· f.:i'#tea Bone. et Ole. two t.clmiqu.• t:s:ud.ne4, ._, eMqed, 

' ! 

oou:t.4 tol~-- the t0C11tletene.1 pzobla. llh$~ 1Jlput-C)utp~~ 

a~ wo~:r:e4 Ov•» material balanoee u ·• ••chnlq,ue, ..... that 
·' it o0104 b& ua•4 to~t .. Utant ealoulattone. Since it atao 

. " ~ • , • ..;,. . . - r· , . . . - . 

; P'lt" uetui ..Utaht. ~t• the atnotut:t of tht etouoa,, it 
. .._.. . - . . . . ' ' 

•• 1 ~ 

· ~·a .ve~· ,..,.b~ ..itttts.• t• the plano•• ~t. · HoW~. 
·- . \ ' ' . ··· .... 
· ; ss.v• ~ ~~ tha' teolllOSoO' 4oea not pemit cGilp~atifn 

. c)t ~ut-OUtp'\it 'tabie'• 'bf4 enough to omr &U »~ttucts both 
,. . . 

· · U.put-outp~ acci •t.rlal. balaneet haYe to be u.A. topthe:. 
' .. 

·IJ!. ·. ohe.p'h~: ~~e tb ,., ll.lltiU pw,.,..ms · oan 'be 

.. : · ea,1CJret' ...... ·teolliS.qU. fO'# o)uaa.t .pluntns ne 4leousee4. . . 
. . . t • . ... ~ . .., • • . ::. . 

,. , ' .. I•. ·c.· ' . ..· •. . , , 

. ···. f~· )J.J)eu propamt.ns oe~ helpl 1n t-p:OYJ.Da the · 

· ·ecczato .llc~ta ~ ·w. •1 a mae efft.ot.ct .ail.ooation · o:i 
. . ' 

· .. · r~ttoUtoeiJ 'bough elbf.l:\e.ttnc vute • ~ t toea 110" parant•e 
-~ •. 

. , a.n Optima~:. a.~tS.on of naou.Yee•• lleeovfo\:.:1 .the. a:;plicats.on 

. · ·•ilsh.eu p~~~ u .Urd.tea te -.pe~.tto area• an4 esmpUa

:: 't1taf. Of •. e>ptlmal p1n to:t the · .. onOIQ' ae a whOle. is atUl a 
• • ' I 

. ~etet soat.. lfhleh e-ot~ ap.aking, te be:ron4 the ecepe 
' . 



. ··u.ne~· p~~ .-.' J:equ!%e4 for t- puzpo••· 
~ . _.,. ,_· . 

·, , oU. conc1ue1ou. pob\~ out to tb mtutttotencr 6t 
.r ~ ., 

·' ~·.. ~.'I ,;. ' • 

plmm.iq. teOhniqla.Ga· 'bo ts.na '.an optltlal pla, whf.oh 1• neeePUil¥ 
\" . - . . ' -

bo._h o~i.t~t ·an4 <optimal •. ~t the~ the t"-•t1on n~tuall7 
: • ~- - ' lr 

Uitee, &1. the act1H or t-e · ttJo!GlciU.• an4 the uM ot :o'tiheJ: 

aa~tiOa.l metho4s .. ·in p1aiuwist 

· Dlct f!Oqpc.: of p18tUW.ls teclmlqu.* a& uae ot . •the_. · 
;t~oa1 meth04a tu »1~lll& u al..,. relative -'the ••"tlrls 
Ul.. vb1Ch,. thtJ e;r:e, beinit tiae4 an<\ tn ~· ••n•e it 4e1tn•4 b3' 

. ' 

tb8 1e-fe1 ot 4evel.Cilpment of the ect'll()IQ'. DewlOP*mt ei the 
:.-·. ;. ·_ ' •• •. • • ' . . . ' _· ., . • l 

econ~ 1n tum. it; 4ettne4 ·t.n teas of • 4•Telopment at 
~ . . ' . .,· . . - ' 

· t,~ cou;t'Be,. the ·4esr-er o~ oo=eependenoe \Mtvee tile tn. 

:, • ·JrOta •: J)eUttcal eo•• of aoCS.al1•• if#· •• . 
p~a~~~·o'l·oui·~a!tetj,~ ~·,ha~ bo acmoa1.o 1aw1·.,~atms. 

• •, •. l • 

·tn e. soc1al1st ~cm9ln1. · De opeatton of the tlnt' J.a1t· · 

· l:e{ltl!.l:~e. 'that, us oppoa.a4 to •ompett tton u4 -..obi' ~~ · .' ·. · . · · 
. '' . ~ .. . ~ .. . . ' 

.JRtl\1~5,-on unde.: eaptt.Uca,. there ie • planneA •. baleo,t M4 
' ·: .•.. . . ,. 

;p~op~~·tonate 49vel0l)ment of t1ut eoCillOII.Y• . Dt ••Udina. to 
the ~eoon4ia, -ite·'the ~etul ue ot .a•olU.'Ce.t· unter 

•. ·. . .. r ,. • 

'.'eapitatl~,.· in ~a eocta.ll" econoxr(t th.ea. s.a. tM .,. ... et:tte!eU 
' . • ' • • r~ 

)itilt.S.t101l ·ot ·-81~.-~ee~ and tlle aa::d.lmll aa~a "ot·. ·. 
' - ' . . . . ~ 

·1~o= .ift. the vutouu · branchea ot pro4\lct1tat. 

fbeeo two ~· ntlect~ oa probleM ot cGD.01•tanq 

::_•e.tid O»,~Utt r:eapect!.~ll'• !he•• lad will epua.te full.1, 
· · on:LJ ~ • .eocial teaat10D '~~hUh· J.s . a o•1•t• antith$eie ot . . . 

·the ~apit&aet ··foX'l'at1on. In the •enae tbat .U ~ oentta41~ 
• ' • - • 1; ·~ - ~ 



.. , 

. . 

AbOve '&U., · p~uet1oa zelat!ona 4o not tapo•• tatted ·em 
. . : - -. ,: . -

· th•·»~duot1V. to=-•• but ure .:&.~• b1pt.ng thea ·to a&vanee · 
' . 

~pt4J.1. Such an· antitheata to capt tatlea oa oniY· be 
.· .· . ' . . ' .01'\(y . ' 

cO*UIIitttm• · en4 ~oc1811D ~·~._a tnna1 tor3· phaa•• Socialie 

&bo~•h.e• .l>r.i:w.te · .plrQ!)alt't;v, but doee not aboU•h. &l1 

Qof.a:1 UtteJ:e~t1attoa, wb1oh 1rL tum lmplie• •xtetence qt 
. . _, ... -

vUl911e ~ou.Pe vith divarcent itlte••••· An opt~ plan 
' 

· 1n a eootety wt'bh ~Up mtereeta 1e not feasible •. It te 

'easible. onl8 when ~oua lecal :l:ltereats converse aa« 
. . . 

·a.Jte ~. oonsouanoe wtth th- Cl-Obal s.nte~eat defined 1n teats 

of the tiationai economic plan. !hua, wh11e aoo1a1!a . 
' . 

by aboUe~ private p~e»ty- creat•• ~ c'b3•otive bqla 

.fe» the. abow two·1awa to beeQile Ope:z:ats.ve, ihtt7 it.ctluiJ:e 

,he,_. ft41 :torcG ~ Uu.&e~: c~a. In th1• eenae 

. •t»iot conuticma of cone1eten07 and eptilla:u.•t tri pl~ 
oan ·cat4 be satisttea 1n the etase ot ceamtl1il181t4 . t1n4eto . 

eootalbm plons:.nn eu.ceea~~v-11 propeae 'towar4• oCilet.etenoy an4 

eptimaltty a& ·the develOl)llent ot p~uotin tdoet •"-
. . ' 

pr:o4uot1on relations lt~parte moaentum t& th• uove two 

lava. 

fhU.J aU theht 01m Ualtatione and ehorteOilln&ll 

not¥1 thstm:uUns., the ·seep• ot planning tec!mlq,Utlll an4 

. r.oat111tmat1oa1 "thode in a .eocta.ltst econOlQ" wUl be a 
'. 

1\mctlon O'l the etrengtl\ 14th wh1ch the two 1awa opefttEt, 

tb1e etJ:eugtb. beSJ:ag determined, to apeat, by the leVel 

·of.· deveJ.opm.ent ot p.t'oduotl~ toreee 81cl pzo4\&0't1en nl.atiOM. 



.~eil, u the p~oductl'ft fore•• develop• one can 
• ," !, • . : # • 

aq that pl.IMing ·teohzd.qtiea en4 aathetAat1oal .. "hoa. m4 

· · tlM!f teohrioloo and the · ineti'wllen t• neo•••~ to put·· thtm 

to ·uee ·ViU. th&maelve• 4eve;LOp, m4· the ac1enoe of plmmtns 
. ~- ,. . 

.. ·1.t.,e1t will ill~eu!Dsl¥.· become aore CU1 II.Ortt capable ,ot 
f·• I , •• · 4 ' • '. · . proilu.cas .an· optimalJ;tliD. Jut tb1• caunot bt au. .l>•vnlop-

. . m~t: Of. pl6nnift~ rnet~olOQ" hal to -. .acoampanie4. bf ·~riN-D . 
·' 

q.U&li 'ta'S.ve c~tm6'• ta th~ lf.Phe)!'f) of orpntaattona:t . ~twoturo. 

eocieJ. J:ele.t~on· and au· 'lhoae 'fUiablt• 1dl1cb· OM tmpo•e . 
' 

tett·en mi. ··~~ ~Vrlloplient of the eoono.,. 

%n eum,· it· can be ·•a14 that the ec.ope ·of plUntq 

. · . ·teo-lq.ue• ~d mathematical. taethott. le 4et~e4 b7 the!.~ 01fli 

developmentl ._.,,.the 4eve1opmeu\ of 'Jle tu&Jltitattve anA 

· qualJ.tative ·taot~2$ ~·the .eoonOifl. In. othe:r: vema vhP. 
' 

· ·Plann~B ttohntql$• prGduoe tncone1etent o~: tnep'b~ reau.lte; 

·. · ti:IQ reaatne tot! J'aUUJ:e ·mar lle elenheJ:e and not w1 th · ifhe 
. . 

·.teomtquea themeelvee. 
. ~ . 

· ·. · . · .loeozata, to econottd.ete ·Bemcbinov ~4 1 ovosht1ov1 

tho ·main hin~oe. to optllttal pl&•rdng ln 111e SolS:et Union . ' . , .. 

1& t~. d1Ter~t .. inte!P$ete of the C<mtmlltna &4 contr9Ue4 

$1eaen•• 121 tlie.eeonom.v. · ·Opti1la1 plaimtns J:equb'ee that 

C)ptl.m1;atioa be Clone not only nth napeot to ·quantitative 

~actors bu• alao tfith ~peot to qwa.Utat1w taoton. !he 



,,, 
utoat- ~oJ!'tant .. qual!tattv::e faotoJ:~ ._hat ~eqtt11'f)a u.tmOat atten-

., tt~ l~J _the rele:tton between .the oea.tzoolhd and the oont~lliDe 

.. , · elJ:tme_nts ~ tbe· eoonoi\Y• .- B'Ovozbilov contend• that 41ffer&n' 
. : ' . . { - . . ~ ' . 

fOJ:mg of ~ooial.ls't reltittone an4 eoci&lJ.et o;r:prd.Jation ·of 

· th•· e~z\v pro.a.uoq· Ufte~rent •fteote~ fh• opts.a•··~ant_ 
·. · •- ot t~•- ~la~ou . anA· ·6rpns.mat10A i• that 1mich ~~o4uoe' 

'·' ~ .· . 
colip1ete apeem~t between the ccmt~oUtn,; and the contro1le4 

olemente. ' 
Daasr:eeaen1 an4 ~ontftdiot1one rerot h• a one-· 

-. 
-" 

~ nlattonaht.p:.:vlZ• onl.T ·the enterpd.eea ue accountable 
. . l • 

to the canue to:~: ...,: e#02f8 aa. omiaaionll wl th napeot to, 

co~ x:ece~ve4 tJ:om t~ oenu.-, ana the oen:tze 1 taelt 1a 
' . . . . 

· n•t aecOU'I);table'for ~J 41epfpo:ri1on• it mpt .. tntl:e4un 
. . ,, . . . 

, ln -.he final ~mlon of the plan. fhle 4dve.l tlut enterpr!.ttes 

t• keep b144eri reaerve8 · an4 uilde•••tS.Uta thel»-eapabiU t1ea 
; . . . 

to Met ·the un(JJrtoJ.ntle• tntz:o4uoe4 by the '4S.~r:oporl10Jl8 

iA the centft1 pl_au. the oen tr&l planner• then. plan troll 
• l .. 

:'hf &oh1eve~ 1ev•1 because thee t.B h14den.•••nw•. WhUa 

'' · ,_,. n . haY.e .. h' a 'Viotbue oUrcle. liovoatd.lov ptnpoin~•-
. . 

.· }_. 'tld.e ·'OM-_,. r:elatloneh1p betwee t.ha platm!.Dc boctl•• an« 
.. ~ 

the .Dte:r:pne~-- u the ·root eo=ce of al1 p:obleu ot · the 
So'Vie't ecOJlotQ'. . He oonclu4ea that ch.au,pe 1n eOOAoa1C levan 

c~ot ~ove t.hl• contnatctt.cm. and ~ thorouch :r:e•tJ:UCtu:d.ns 

of: th. J:e1atioiilht.p bet,..n the o~tn11e4 ca ocmtn1ltn• 
. • f ~. .. / . •· • 

· ·, el.-ente S.e _ref&uh:et. !he•• relation• "aut be baee4 on 
-. IDlltual. a4vantap ··end autu.al. reepennbW tJ~·' 

"":'' ·.c. 



tt4 

faktns the oue fto.ra lowshUov, it em be •at4 

·that •t-.ti~ t~biliquea plaJ a aeoon4QJ' J:Ole, ad 
' . 

· · he..\fe .. a 1f.itta4 ~scope .u fu: u 'Ptilliatton 1a oonoem..t. 
. . ' 

·-~ ~ s:ole ia uaiiJ.a.tA t. the qualt.tatiw·ftZ'i&ble• 

·. A•tc:tbet by- :lo1'0shi1oV~ fhe tuutftotene7 tit plannf.nc 

.. ·.tecbs.qtut~ .a~c.m•. in optWJ. plabn~i te iUue~te4 b7 

· -· • »G.• to ·thtt Y&ttheea ot the naticm.al tit, •coaoatc 
. -- " 

plail;: ~te Qo~•pon4JAs.4\iat·pn~• oan app1t -~·to • 

nlat1Wl.V atml1nw~ber ot eor1•e114at•4 lftUp• ot goo4a. 
. !he PJ:OOel$ of ~aWing 4oc the•e price• lnta pr10.8 Of . 

' : . ~ . . . 

· apecif1o &oo4• intt'Vitabl.J bpliea the_ ••atence ot. ceJ:tainl'l 

: ·. c~tts.ou. fQ~ore, price aaa•ment• lcttftea plann1n8' 

·_' ·bo.U.'a au4 enteJ:prtae• Ue nee4e4 not onll' to Werit, the 

· optJ;mll.ltJ" .·Of pl~DB p;:tc•• ( tht1» oapae1') tt oGortina
, .··:mte:reets), but to make ·nbatant1Gte4 bz:eutoa of OOJ;ta«Jli~ 

4ate4 p:S.Cei. !hUll the pla to.rgeta mat be mate a plan 
; . '··. .- . 

orde~ eo u. to fldjUR the vat a of •eonem.o 1nen . t~t a 

point .at v1d.oh mdi'Yi4~ later.ata beeome c0lllilatt'b1e with 

gtneral mt~l.'eet.. Aoco~l.;y -the pl-0 orde:.: 1• a fleceaea:iJ 

aean• trm ()ptimtctns the pd.cta of lft4i\fidual 81•48. , . . ' 

.. -- Ailother cou••qu.enoe ot cocmU.Datins the s.nteni~l of 

the contwolli4 and 'the ~tftl21ng ··1•enta o~ j.710du.ctton 1• 

an ~.a»z:tmtment_ til the ca,pedtion ~t plan ftz.1.ant• p;tJNed fl:oa 

below, i.e. ;.n·. the to\IDitatton ef opU..a1 plannin••. fhe level 

of etfectivaaea Of th* pl.an8 cte~da ;tft thtw ·~Gttftneaa 

":'_ o.r tb :~,ial· -~b.u ~c~a rm4 a tb •:tt•ettven••• et 
tbe.b:: eombtnats.on, wbtoh aat1et1•• ocutratnta oa r:equ;!:ew 



! 

· , .. · ment• ud ·on :eeow:oea. 

Ha:themtlti¢al metho4• ot opttul planntns are 4e•1lPJ.•tei 
. . 

tot: the Solution .<'4 the second problem, that ot fin4.1tl3 .the 

. r,·uot ett~c,ive coabJA.ation et pl& .Viu.tl. liOW'ftl%11 1t. U . 
apparan:b that the 1e1Te1 of etteet1 ven .. • of· 1111 ·optimal plan · . . 

· · · a=ive4 at·· in thf.e 1f33 1e 4eteas1ne4 b1 the .;quality of 

. the SJ11 tial matet:lal ·- by the qompoa1 tton o~ plan ~ante. 

Afte~ fll1. in el&boattng the plan, c4imd4eration 1.• not 

Biven to ever:r poulble Yarill\t ot the plln dee181one, but . . . . . . . 

Olll,y to a '"111' •au. part ot thea, beca'Me the e~rat1on 
. . ·- ' . 
ot f&Qh vars.ant .require a a CODJJ1¢o%ab1• expeu41 ttu:e of ald.ll e4 

• "' 1 ·.4 • ·" ' , 

~s.l,)our. ·· ~· eompoei ti~ et tb1e p&rt o-t plannlns· elabora-
. . . 

t1Qn8 4ep~tls on mow:te«se, on the oJipnlcat1ona1· potential 

. aD.d, &al11.. on 1he J.nter•st• ot the productiOn ~ei. 

Batl\tmatlcai p1~ aeth~M 4o 1let ~iwotlJ'.tni:u:tenc•, tllte 
- . . 

, oGX~poattton. llu' btnoe . the· qutJJtton• Ot trw.· p"'e4ue f~· 
' . . ~ 

aelec~ms .1Dlt1a1 va.rs.ante co•• beyond •• ·,um..,.. of 

aathem&.UGal prosr~!nS;c oae 1e rellia4e4 .et th• eimi1ttu4e 

:between aathema.1iica tail4 a mll1ton. that pmu up •13' what 
... ' . -

. ~.!.• ~t4 into it_. .~~e.-at, t4nce the •hetl:J of optimal pl.tain, 
·". ·' ~ 

hae Wl'tU tl~lf oeeoentrat,4 tte atteti.OD •••entlaU:t a 
·. ' .. . . ~ 

mathamat1ca.J.. prognD~ &l.Dne, the probles of f.llp:r:ovt.ng 

·. , thoee eoonezl~ ~latlone in wh!.ch the COllp081 tion Qf, tnt. ti.:t -

.pl~ va.cianta 1• deYe1ope4 baa l>~ nes1••"•4• 1•!, .f't ... t~ 
· ··.. Pt•el !He, erb~!tlf:!_o:t. the &!t18tt~ ... ,! ~- ,~{Bl!ro.&l&nl 

P;Ud, tht ~&p!,g1e4. e~aqt;, o~ pp·ttaq&p l§ba'bJL Cf!!P.ISI 
. . . . ~ .• . - .. . .... 

·.-. t 



*}pita, gmaeuea t.ott tht,·RY!b o' p. aoc&aU.•t. ~.eonog; ~bt!,.,:ths .. 
*'pra;uola;t!;Otl pt m~thema;tiloal proE!!P&al vhen t!'e JlftSO~I 
. '~ , 

a~a110]lah1;e. ~~!nc.\ •• ... omtrpl!&M· an4 t!!Jt , ~W!:!a.lfA 
alea,,t~ .or'. !h.• .soon-. .. ~ .• .retesR•4·' lh~. a i'leoea8Q1 

. p~ ot optSlaal plannJ.Ds &e ·tho eptlJiiaatt• ot tta tounda-
• I • > 

, t1en t the proeeee. ot ee~klns ant elabontm.g ~ante of 

10veJll-eohe1on plan~~• ,4 

thu .the lia!A probta Vlth optiaal pl~ tn ·tb.J 
. Soviet Union, et*.ys lovo.ih110Y, 1a not •oblt beoau.,e of 

. . : . ' 
. · adequaot oa: iDadot~uaoJ of ~ plam1ns te0bn1quea and ·aatht-

. mat1cal methode· buff •beouae preote• metb.Octa tor optiJd.ssnc 

· the eoonoli\T w1 tb "apeo~ "• ctua11tatl ve t~on have b$en 

ela'bo2:ate4 ~ ·e. auoh 1.-.• extent tblm pzec1M •ethot•. tor 
opt~ttori wtth aep•at u· quatl"atl'ft tacton,• ani 

·'becau~ "Jlodela ~f opt~ plcm.Ul« do aot dt!c1ent17 . 
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