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• 	 • Iiy notive in adding yet anther pap to' thG ount1n 
file of. EPEA docuents on pinning i• a •.gexe1 dist1$taetio. 
uith the lack of distínetíon between the treatont of thQ puhli 
and private sectors In the usual plannng modols. Th t—o 
the plring pàb1n n 13ra41 is to actpt thõ plarmL.ig mechardIs), n  
to the opertions ot market econwy 14here the pri oanis 
is allocating rourcés effícíentl ,yp thõre Is little roason • for 

• .• goen!ne intõzvention md one of the principie goal of the pla 
ning agency is to diseover whero the ?narLet econny 5hould b (re 
riden'by direct.action • Teplanner hôuld xecognize tliat 

• 	in a freo enterprise. ci on 	.i vetor ind eonio*s are frue. t 
t,aketheir otin decisics •Thir an that the rato of investient 
uecessay to fulfi,111 Cove=entail output goal 	V.RY diffor 
the aiioimt which bisinesnen plan to irvot Siri'ilax'ly the le'7ei 

• • of deiiand may nõt1e equii to the output pinned br tho go rnnenL 
?ianners inust have sono nthod of estir.at 4 ng the diffeeneo io that 
stepc can bo ttken to énsuie equality Techni.cally wo ae ggts. 

• • 	t1±C that a plarfriing model for a tnixed or troe i,arket oonoy 
• 	cõntain bhavioral • equations for both consupii and 1*stii.t0 	• 1 

• • Lnother disttncticx which is isetu1 is tat. •bGtwÓn 
• tho oapacitr to' produce and roney dennd0' 1quaUt7 betwen, tho t 

is an oquilibriuri condition and should not 'be assuie8 in advane 
Cz'paeity is a fwiction of labor and cita1 and is incroased 
5rvestnent and adjdití< 

. ms to the labor forco Tho incrou!ental api 
tal output ratio (ICOR) refors to tho technical rlaticiship bEt 
treen investrient anc capacity. Tho z'olatianship oetween investinet 
ond dmnd is tho vúb3ect ot leyne'sian rultiplier anrlis 	uhic1 
£s distinct fron the .proceè"ngre1aticship0 Th gnerl pianrtii 

cban i 	et a desire epi city goal 11' one knous tbo outpv 
.proution ftàtion and' tho' te tif gOWth or tlie labor 
elearly Cieterrínes a rate of 	Where irivestors are froe 
the gerimont ry be rquired to gnerate speeial incentives euch 

-. • as taz irodit or 1ot lnterst 1oans It ray also,happen that the 
output goal set by the goverrnient does not equal private d em, nd thix  

quirir.g gerftvient aetion The naint is that ono cannot sinply 
se oqualit7 betoen destred an atua1 invetent or betan eapc 
ty and denand in an ecovioy uhee investors and cons=er á are fr 
toriake,  their on decisioiis 	' 
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A sImpla ono sector tode1 vhích axpe th1 genGral 
planning apiwoaeh  Is the roliowing: 

i) i.=ct +It +Gt 

2) e =+ (4 ¶) 

5) 	• 

39) t+i ; 	E Lt(l4r), Kt +  

it  =b 	+b(yt'I. 	+ e 
VIS 
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KK 	 + 

Lt = Lt4(1.+ ') 
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- the pzeset d?od rate ofgroth ef output 
. taxes. 

p rate of ínfLtioit. 

(derivod from regrQssion anairsis) 
a thentereept In, the costnnpti.on ftIai 

- tIie marginal piopensIt' to onii 
in tment'eactI&i e,effie2.ents 

-- rata of grwth of labor forca 

- oney dG-,nand, . 

it .epaeIty 
cônumption 	. 	 . 
net inv'etmit . 	. 	. 	. 	. 

G ck,vernent vpn4itwe 

	

I' capità1 stock at the bgIrinn of tiro t 	 . 	. 

e - an OnvírOmental ,  parriete oxpeing .colit availablllty and gc 
3rn1ent pólicr. 	. 
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Equation (1) is an aecounting identity; (2) expresses  
consiimption as t fwction of disposable irtcoie; (•) gives cpaei 
ty as a funetion ef the sipply of labor and capital; (4) Is th 
oqUilibrim condition It ean be modified te .express inflaticna 
rr prossuke by aliowing rnoney' denand te oxed eapacity by soe 
arount; (5) is a behavioral equation for iv?sttnont which lias beon 
app11d with good results inthc U0 The dejendence of investynent 
on laggod ebanges in output carnes from the asswption that iwrestors 

tie basis õf tôd's output an4 tt invostnient ta 
kes titi; (6) contains the planning elw.ãnt of the mede?0 Given to 
dayes idepacltyg  tomorros eapacity is dõtorrdned b7 the gxotith goa? 
W. The yster can be intorp'etod as wying that if eonseral$ 2j 
vestors beba'e in the tuture as ther did in tho past 9  and if thc pr 
duotion funetion omains oonstant9  etting the growth goal deteiatne 
the amot ef iome 9  consunption ivostmnt and gernótit expeMi 
tuzo and fuather guarantees tliat the system is cor itent0 

• 

	

	Given this baelcgr~ ono can lay aut tbe seqúonttal olu 
tion to the mo4el in diagrarnmatic tem0 The az'rows indicóto .the 
iab1es enterin into the solution ef eny irariable whilo tba numbers 

reter tõ eqiat1cis0 
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Tho salutim of the tnodel £9 ge~tial,,Qivn the pre 
nt Stock af apitaI and 1boi, t~Is capieity IS detoniined Thi 

now deterrf,.Ines tworrou 1 8 capacIty and inetment given W and the prq  
dution .\mction (3a)  UIth the capacity limit st by (3)UØ det 
is the tott1 poney dviand vÊMch can be produed in a r1f1ato 

nary mamarahií arnotrnt 1er tzes detemInas oonuption0 At t1 
point tho dIfforance betwen deired and investment 	the mod1) 
Inirtront dep~s m pxent and past chngós in output'1.. flowvr it 
also dep~a cii nvironinta1 faetois Iii effet aqiiaticn (5) deteZ  
MiXLOS th valuo of the onstant 	given the dsied value of inest 
niet and pesent v,,oney incoine Fun11y 	is detaiuned as a esi 
du11. It is amount of govrrient spnding whieh is eontont 
apacit' and toti1 pi'ate deman& 

Suppce that we Iave found the fo11ong behaioa1 reia 
tionship in time ~os a1ysis, 

e 	o+ 67Y 
YS i Kt 	(Zabo i sup1us and the COR = 3) 

It=1o54!L1a +1o5[ti:!L2[ 
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Iii this econoty ti1I employmont is uaintained cnly by aw 
.ncrézsingly largo goverrunent deficit. This is du. to the particu. 

lar form of the eonsuinption fwtetion0 If there hd boen no eonstant, 
ali the endogonõous vaxabIen would hav-o grown at tbe presot rato ot 
5 The important point in the example is to demonstrte the time p& 
tern oi responso of a freo markot econony to a growth goal set br the 

rnment0 
Sojnewbat moro realisin can be intrõdiieed Luto this aggrega 

te inõdel by ineli1ng án intemnational sector0 Itnports rather tban go.. 
vemnnzent expenditures becone the residual0 Tbis reuiros the foliowing 
adustnents to the first modal0 

la) 	=C. + 	+ Gt ?: + Et 

10 )  Gt = gY 

it'i ti 	- , irii8 
.LLI4áJ w 
PB = priee of Braziiian Exports 

world price for the good Brazil oxport9 

world inemo g  preVious perioci 
(11) oxprossõs Dzazilian export as a funetion of the relativo pr1co 
ot Brazilian products and world Lucte ignoring suply considerati. 
ons0 Tho solution is similar tó the ono just sbówn exeept tbat im 
porta becoiõ thó balanoing restdual, derivad fro equation (1a)0 A 
side condition such as requiring importa to be no groater than ex 
porta Bi oto an upper bowid on the grovtb goal W by eurtailing tle amoimt 
of inveettnent0 

Tbe rioxt step in tho nairsie is to introduco additional 
sectora 2nto the model Using .the sai é notation as the firat modél and 
1ndImUng the j th aector .b3r subscriptj1  ie havo 

l 	 t+ HC 

2 	a1 + 	cT) 	c 	1 000aU) 

.' 	° !7Çiø (L1  ,K1) *Pj Qi 
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• 	• 	Imports of 4gricultural produot 
iport ot inYGsttont good 

o 
	iniports of emsumption good 

in sautor i. 

The exogoncous vriabies are n IdOs t  T and a vector 
of prices for oach poriodo Wa easue dand 	agrofa-tínt aross 
good.s vhioh are sold in final tom, Wc avolt double cowitS 

iiná..ng doiiand funetions for intortodiato produets0 This 
ezw that thorc4.a no cinectio otioon tho dound Lznd sup]' 

funetions s, síncoon1r au input outut table poriits ono to 
trana,lat@ final out'ut into donds for intoredito pro12cts6 
Tho rosi1ting system is ono ot 5n + $ + 5 euations in 5n + $ + 5 
endogancous vartablos t  nae1r 
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Thls rodol can bo solvod alon the sano linos as the 
orio soctor odol ulth irorts 01' conourntion Cocds as a residual0 

1' iva voar p lan for a four sector economy is oriced out in 
aTronciix i. to deonstrate tho rnethod0 ao have sot no limit on 
irrorts 111 t'io r.odel uhich map afloti for tho attainront 01' 
unroalistie 1nvostront ratoz it sido eon'ition liritirtg irrorts 

• 	focuso t~ie atontion of te lwmor on tho choico of the 
• 	i'ho ',roblen can bo statod as that o± ehoosing a vactor »J zuch Viat 

tho diocotintod valuo of t'ie futuro ineorc stx'oan is raxi?!tized 
uithin tho 1i',ort x'ostriat1on0 ihis vould bo a slr'plo linear 
,roCr11n ,robleri if orto 1ia7. the trort coofflciont and doiand 
equation for each ocor for úhIch a W 1 is to bo choceno At tho 
resont s tato 01' our kno:ledgo 0110 accetablo altornative to 

tho above roceduro is to ai'roxinate tho o,tinmri 1y rialing 
itoi'nat1vo choloos of W o, It can bo soon that it thoro is au 

irv,ort 
 

constralat 2  no infort:atlon on soctoral ii:,ort coefficionts 
and if lmorts of invostrient goods aro a sirlo funetion of tho 
total aount o1' ivostrnent, thon tho optirtal strator is to gror 
is fast as Dossiblo in thoso sectors i.rít"i the lo'tiost canitai 
outut ratio, or highest returi on invostment0 ThIs choice can be 
iiiroVed upon onIy b7 moro 1motledge about sectoral import 
roquiremonts 

Icleall7 to oerate the modol the m,lanner needs a 
'n'oduction consumption and investment L'unction n lua a growth 
goal for each soctor plus a groith goal0 Zxn. orts aro determined 
noro or loss outsldo. the rodoL But tho advantao of this riodel 
is in its 1'lex1b111tr in t1 io face of lack of inforration or 
dotormination 01' outmxt by the free iiarkot0 Ono can divido 
oconomie aetivity ozaotl3r on the basis of the need for ovorrmiont- 

• ai intorvention anci roduce intormatlon roqulrexiients cirastieally0 
_Q: 

Tho privato soetor can bo defined as that arca in 
iich tho Govermont can accopt tho docisions 01' the iarket as 
final and tmhieb the centrol 01' y,roduetion is in privato haflds0 
liore the governtent allous donand to detornina tho roirth rate. 
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LTo estmato of 1nvotent Is n000d since the assurntIon Is 
that the rato of grouth of .output ulil bo sufflclont to satIsfr 
donan&, Uhuio a production funotion Is dosirablo It is not 
ossontial bocause oaaoity is boIna assunied to bo oator than Gr 

oqual to clernand 0  
Ono of tho ehiof roblorns of tho lannor Is to dooldo 

t:hlehsoctors aro to bo regarded as nrIvate undor tho dofinition 
just cIvon0 ThIs is both a realistiø aoQoptanee of governroritUs 
inability to pian ali aroas of econorile actIvitr at tho uresont 
stage of knoulodgo and attent to soononise on tho uso of pla.nning 
resouoos0 Ono Intorosting eritorlon uhieh could o used te civide 
incus trios into thoso needin an thoso not noodin' ovornronta1 
intorvoxrion. Is tho iIstorIc sha ef tho industrial suply 
sehecluioE, Jhon it is rolativoly flat cri;ropronours havo heon 
abie te moot past doiwtds in a non=itiflationary nannrQ Provided 
that the rojoctod otut lovol Is accotable te ovornont such 
industriou eould be doelarod irivato0 A siriplo uay of stit'i.Ing 
tho sup]r schodule is te regress outrut on ricos o changos of 
outut on ohanges in oricos In time sortes aflal7sis 

The nublie sotor Is dofmned te be the eolloctlon ar 
thos.o industries and ocononio activities in uhioh the neans of 

• produotion aro ornod by the ztato. In this sector the bohavioral 
invostmont oq'tIon (5) #  cirops out0 SottIn the rato ef grouth 
of caacIty' autorxatIcallr sots the levei of pr period investnent 
givon a prociuction functIon Tho nlmininG ageney shoulrl devoto a 
good doai of Its Gttention te this sector since hora Itá ability' 
te ,ian is aceonpaniod by r:ooningful dIroot centrei of pro1uetIon, 
A domand forecast nust be nado ad a routh goal ohoson Givon an 
ICOR this detorriinos pr porioa invostmontc If a di,sero,3aney. 
ozists bt't:eenoapac1ty ánci doiardj tho ,rico syston or thu 
onstnptioXi eonstant can bo rolled uon to .onsuro oquality0 

- 

A nizÚorl sector is ono iá uhich the control of rodue 
tion is nrivato but the Soverment 'jishos to rogulato tho amount 
af roduet1o, fortheominge, ¶ho natural rato of Invostment of entr, 
roneurs iii tho sector is te be ciangod te eonforn with sono 
reset grouth goal by setting tho onvironnental paraneter Oj c Iii 

order to do this suecessfufl$ the plannors must, be ablo to 
forecast invostnent 0  Tlits roquires an attempt to estinate an 
Irwostment equation0 Cloarly there should be • strong reason for 

1 
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ahorcixcuit1rig the raarket aecbanísm as crie does Iri a1teriig 
the nona1 investient rate oÍ entrepreneurs0 The best such 
reason may be ths historie inability of the sector to ueet 4 
wand at constat prices, a s evidenced by a h1h rate of price 
increases in the past. 

Recapitulating, we can now lay out the infõrnation 
needed to conplete the plan, 
Private Sector 

1.. Consumption funetion, or sce alternative fore-
cast Of 

2, Produetion tunotion sirice we are assumUig tI't 
capacity is reater thn or equal to deitarid iri 
any period, this inforsiation is not essential 
for the plan, Capacity can b.e set equal to 
foreeast denand 3.004  

Pab1ic Sectors 
1 onsumpticn fimetion or eoae alternativo fore-. 

cat of deand 
2, Production funetion or at least an ostiate of 

the ICOR0 
3 Orowth goaL Tf the groth goal implies a capa 

city levei era1ler thsn projected doand, then 
etepe must be taken te roduce dean& 

ixed Sector 
l a  Consunption funotion or some alternative fore-. 

cast cl' densnd, 
2, •roduction :fuctjon 
3 Xnvo stent fuzcti0n 

Orowth goa). - The growth rate iay be that whti 
ónsures that capacity in every pertod Ia grr 
than or equal te forecast demand q  aere the go-. 
vernaent is aecepting the market dear deci-. 
sion but intervening becauSe projected zupply 
is :LneufÊiclent.. Zn pratice the inforation 
necessary to estiÀte funetions to and threo 

• 	 nay áot be available One way arcund this dil'- 
• 	 flcúlty ia to eatiate the ICOL One can then 

et a .rough tdea ef the difference beteen ca 
city and dérand by tbe aount cl' prtce change 
between perio& W1.th the ICQ1 one 	then 

1 



shorteirculting the marlcet mechanisni as One does in altering 
the normal investnient rate of entreproneurs0 The best such 
reason may be the historie .nability of the sector to meet 4 
mand at constant prices, as evidenced by a h1h rate of price 
inexeases iii the past0 

Recapitulating, we can now lay out the informatiàn 
needed to complete the p].an, 
Prívate Sector 

1, Cnumption funetion, or some alternativo foro-
cast of deinand, 

2 Production funetion since we are a•esuming t1t 
capaeity is greater than õr equal to demand in 
any period., this iYifonaation is not essential 
for the p].a. Capacity can le set equal to 
forecst demand leis imp 

Publie Sectors. 
L Ccnsumption functicn or some alternativo fere-

cast of demand 0  
2,. *p~uetlon fu± tton or at ieast an estimate of 

the ICOL 
3 (f1roth goal, If the growth goal linplies a capa 

iity levei emalier tban projectod demand, then 
steps must be taken to reduce demanda 

Mxed Sector 
10 

 
 

4. 

Conouniption funetion or some alternative fore-
cant 01' demand, 
Production fÚflC tion 
nvestment fction 

Oroiith goal - The grovtb rate may be tbat txIeh 
ensures thai eapacity in every perod is gr~r 
thari ei' equal to forecast dernan& gere the go-
veranient is aceepting the market demand doci-
aton but intervening because projectod suppiy 
is insufficient. Zn pratice the information 
necessary to estimate fwictions two and threo 
may not be available. One way arcund this dif-
fienity is te estiniate tbe ICORO One can theii 
get a rough idea ot the diffez'enee between capa 
city and deand by the anount of price change 
between pørio& Wttb tbe ICO1 ons thon 



kiiri hew mw.h nvtiiGnt i tded to 
wpaity and da& Xf it i ipible to fi 
eat priwte invtmnt one mwt be ontnt ti 

a&mre 	eutinnt a the pian unfoid 	Xf 
• 	 dicepexc1e are, otcurrtng between target an 

actual amount tlie g6.vernme.nt can thn 
tax ",centíveg or extQnd iow intert loan 

Iri cncluion, thiá3 paper haÊi attempted to lay et a 
model which wc1 be ueful to plannt' in a mixd ecenmy,, W 
have Gh6wn tht.,  itnium 	tion. and planning 	quient 
with tihich one ean oake a complete and consitEnt toretat 
the economy 1  vector by sector,. Tie inain dtffexence betwen ou 

•  • approah and that of Siiionen i in our expiicit reconttion o1 
the private eeter Only in eciuilibriutn i tbe deid rat of 
capital foriatin dived from tbe grth gol W equal to the 
tate get indepdently by in tore0 Sirnilariy If conumer 

• 

	

	are free to conÉiume wbat they pleae, one canõt imply aume 
tbat derand till be equal to ap.city 0  lhe challrge of p1an 

• 	ning in a private Cemaffiy 1F5 to iaitin reaource allationby 
arket fore wher 	IS efficient,, ading govnzental di' 

i'ectlon only where te zarket,fallo. 
Within th private sector lt,should. be., a goal of the 

planner to ieparate thee ínúuutrios whoe perforzaneffi lias b&n 
•  atifactoty. fr= those needing detalled superriton, • A WImple  

crttritn for thln cateoriztion cm the basis of pat rate& of 
price iase was euggeted ) . Induatrica found able in the 
pat to expand output at a r€a be rate can thexi be labeUed 
as the private 2eetor , vj1ju tho3 in:igtrÍ wh.sc suppl it' 72 £5 

• - 	teeper tlian íome given figure Should be put into the mixed 
• 	ecttn for whicb the goverrtment will attempt to stímulate in- 

• • 

	

	etnent tõ acbieve a rate ot growtb high enougb to iteet pro- 
jected demand. Within this sector there i obviculy !tO 

•  ary equaltty betwean the deired rate of capital growth der-
ined jolntly be the production funetion and te S~h goal,W, 

and the rate pivate irivetors vould arrive at independently3 
The govenment nnat recognize thiã and take atepá to malte the 
two equal0 -• Within the governant sector the model makes çlear 

• 

	

	the need for some production functicm inforation, be it or 
an eetiate of the ICOL 



In tho foi1oiing oxaripie a for sootoe 000noir is 
h7pothosizod The a3ricúltural soctoz (ubsoript a) is rixod in 
tho sonso that tho govornment is irposÍn a ;routh ratoe Tho 
Industrial sector(yubscri,t i) is priirato and Invostront in tho 
soetor Is detorriinod, undor the asswtion that it is just 
sufficlont to meot tho chare Iii oonsumor dand ia tho soe tor a  
The last tuo soetora an tho ubiie soetor and & bctsie industry 
soctor regardod hero as pubi1e No iirnort coiw.traints iioro 
Imi,osod Tho nocossary .Inforiation te oporato the rodo1 was 
supposedlr obtainoi though regression analysls and õbsorvation 
of present and past magnituélese For eonvoz'ionco the dofining 
oquations for eaeh endoenoous vaHab'Lo e also shotm 
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Aí + 1t/ICQR for áli soetors0 
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PQ a i p 1a 1 
' p TB M M  C % 

Aggregta 

- rato 

t 250 250 70 100 30 50 8,4  20 7,2 9 
-- 
504 17,8 

-- 
10,4 76 90 16 26 2,4 7.15 

t+1 267,7 267,7 72,8 110 \ 31.8 53 897 17.7 7.6 9.5 60 17.1 8,4 80 100 50 26 1,5 6,4 
t+2 2845 284,5 75.7 118., .33.7 562 9.1 16.8 801 10.1 6.5 17,6 74 3.5 108,9  53.5- 26 ,6 5,9 
t+3 301,3 301.3 78,7 127,3 35.7 59.6 9.4 16 9 8 8,6 10,7 7.0 18 0 2 6,1 86,9 117.3 - 56,9 26 .6 6,0 

t+L. 319.5 219,5 81,8 136,7 37,8 63,2 9,8 j8,2 9.1 UZ 75 19.0 3,8 90,3 125,7 60,3 26 7 __________ 

QUj'0'T0-. . 

Ca 	40 + ,2 	 TJ PQ 	100 20 

ci 	= TJ 30 M = ,03 

= 10 .+ ,2 	E 	. PQB 	50 = 

ICOR 	= 3 4a 	= 1,04 1,5 EUQ"t-.PQ"t.,  	+1,5 E-PQat-1 -PQaJ+0 
ICOR 	= LL 	. 	. = 1 006 

IC0R 	= 2 w= 1,o6 
pQ 68 

 
= 

ICORB 	. . . _4i_230  66 

PQ 	=70 T 	50 . 


