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' Iw’mObiVé in adding yet anééher paper to  the wounting
file of LPEA documents on pxanning is a -general éisauisfaetiam

uith the lack of distinetion between the treatment of the public
- and priva%e sec%o?g in the usual plann»ng mgdelsn The h>/r%//\g;

the plaﬁaing,pﬁablem in‘Bfazil is to adapt theé planning mechanisin

. to the operations of s market economy. Where the priee mechanism

is allocating vesources efficiently, there is little reason for

government iniezvantian9 and one of %he prineiple go&ls of the plag

:ning agency is to disc@veg where the market eeonomy shsuld be aver
" pidden by direct actions The | planner hould also rocognize  that
in a free enterprise eccncwy9 investors snd consumers are free to -
'make their oun decisionsg This mesns that the rste of investnent
nee@ssafy to Pulfill a governnental oubput goai : may aiffer from .
~ the amount which businessmen plan to invest, Sinilarly | ‘the level
of demand may not be eaual to the output plamned by the gaw@rnrenta '
. ?Lann@rs must have some methed of estimating the differenea 30 that

-\s&spa can be token to ensupe equality. Technically we ars gugpes~

ting that a planning model for a mizxed or fyreec market ewon@my must

'conﬁain behavioral equations for both consumpticn and ipwestment.

Another distinetion which is useful 4is ¢that Detween

the eapacit to produee end ‘money demundo Bqnsliﬁv b@ﬁu@@n the two

is an eouilibriun eondition and shculd not be assume@ in advance .
Clpacity is o funetioﬁ of labor aﬁd eanital and 4s inereased Ey

investient and additicns to the jabor force. The ineremental e&pﬁm o

tal output fatic (ICOH) refers to the technieal gelaticnship bet . .

waen investment and capaciﬁyﬁ The relaﬁionship between Ainvestment

-and demJnﬁ is the subject of Keynesian rultipiier anulysisﬂ whieh,
- is distinet fronm the proeeeding r@l&ti@nshipc Thé genovsl a&anﬁimﬁ5
m@enanism dstpseta desired eapaei%y g&alo ‘1f one 1maug the mz%mu‘-'
proﬁuetion fnneﬁi@n anﬁ %ha rate of growth of the labor f@ycas %hﬁa

eloarly d@terrines Y ra%@ of &ﬂveqtmen%e Whare investors are free ,
%he government ney be required te génerate sp@eial imeentgves such

 as tax eredits or tou interst lcans. It may slso hapn@n that the-
‘ outpu% goal set by the goverrnment does not equal privete demcond thug f
reguiring government ae%iemo.Thg noint §s that one eannot simply @S- -

sunie equaliﬁy between desired an aeﬁual investment or between eapsald,
Yy and é@ﬁand An an QQOﬂﬂﬂy vhere iﬁvesﬁaws enﬁ consumers are - frae

\()q) to make thei? oun aaeisiamso
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ﬂ simple one sector model vhich expr@seas $hds genezag
planning approach is uhe followings ‘

1) Y§ = cp + Ig 4 G
2)Cima+e (-1
32) Y = 8 [ Le (1973, Ky + Iy 1
ol s ]
o - e
5) Ig = b (¥ 3) + 0" (Tpg =Yg ) + @

-l

4 = U | ' | ;

u‘the preset desived zate of growth of eutput
= %axes.
»ate Qf infl&ﬁlOﬁ

8.

BT I

(ﬁerived from regression analysis)
a - the intereept 4in the eonsumption function
e - the marginal propensity to consume
byb? - investment resetion ecefficients
'r - rute of growth of labor force

~

Y$ - woney demand,

Ys_a eepaeity

Cq - ééﬂsumpﬁ#ﬁn :

Ié = net investment

G " Government expénditure :
. Kﬁa capitsl sﬁoek at the ‘beginning of time ¢

@~ an envircnmental pa?ameter expre%ﬂing crsdit availabilitv and 8o
vernment polieyo.
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‘Equation (1) is an accounting identitys (2) expresses
consumption as & funetion of disposable ineome; (3) gives copaei-
ty as o function of the supply of labor and capitals (L) is the
oquilibrium condition. It gan be modified to eXPress inflatianaw
) ry‘bressuﬁe by allowing money demsnd to exeesd eapacity by some
amounts {5) is a behavioral equation for investrenﬁ vhich has been
appl*aﬁ with good results in the U.S. The depen&enee of invésiment
on lagged ehanges in output comés from the assumption thet inve tors
fhuil&eapacity on the basis of today's output and that investment ta-
>kes times (6) contains ‘the plaming elsment of the medels Given to-
day’s eapaciﬁye temorrou s capacity is detérmined by the prov%h goal
~li., The system ean be interpreted as scying that if consumers“and ip
vestogs behave in the future ag they did in the past, and if the prg
duetian funetion ?emains c@nstantg sotting the growth goal determines
" the amoumt of ﬁncameg consumptieng inyestment and gowernmen% exp@n&iﬂ
%ure and further guarante@s that the system is eqnsiatenﬁq
' Giwen this backgrourd one can lay oub the sequential solu-
Eion to the model in disgrammatie terms. The arrovs indicate the va-
- yrisbles enterinﬂ into the solutian of any variable while the nnmbeﬁa
refer to @qu&tiﬁhsa

T

. Wl,!mg
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The solution of th@ m@éei is s@qu@ntiaig, Given the pre-
Q@nt s%@ck of @apitai and labor, to@ay”s ‘eapaeity is determined. This
nowW é@tex@iﬂ@s t@merr@u“s gapacity and inves%m@ﬂt given W and the PEG
duetion funetion (3&)@ With the eapaeity 1imit set by (3),(4) deter.
'm&n@@ the t@tﬂl nmoney d@mand whieh ean be pradueeﬁ in a non-infilatic-
nafy mann@r@ .”hiﬂ amount 1@5* taxes d@t@zmin@s ccns&mp%i&no ﬁ% tgﬁ&
point the éiff@%@m@@ b@%ﬁ@@n degiw@d and in%@stmeﬁﬁ enters -the mc&al,
Inv@stmen% d@p@nﬁs an p@@aent and past ehanges in oulpub. Howewér 1%
- also depends on @n?ﬁrcnm@nﬁai factors. In- effeet equation (5 deter
mines the value of the constant @, given the desized value of invest.
ment aﬁﬁ present meney inecome. Finally, G is éﬁta?rined as a rTesi-
auaig It is amount of g@?@fﬁﬁ@ﬁﬁ sp@nﬂimg ahi@h iﬁ eon»ﬁs%en% - with
@apaemy am total pri?a%a é@mamia | o

ouppese that we hav@ feund th@ fcllawing bahavic@ai reZam
ti@nship in %im@ s@?iss amaivsis@ -

C__g QRQ '%" :as?Y .
B Yg =1 Foxtl (iabor ﬁs su@plug and %h@ CQR 3}
3.
I 3.1 5 Té&@ . ¥2 :z: é'l 5 Y@ :};
tg e -1 ° L %aa
We 3,05 e
Yo = 100
Ky = 309

= '2@
o Th@ sy@t@m gan@fat@s the fbﬁlavimg path f@r the va%i@us
' nd@g@n@a&s ?&?ﬁ&bﬁ@% in t&@ maé@la '

_ tiie ?9 .' & e T e T o
& . 1203 . 1.208 | 15.45 |- 1,05 | ge.1c | 18.im
'+ '@‘3. 303@1? 10§a3§§ i lgagg %@gg % ?g&ng l?:%g

& < 2 Hﬁgﬁé 113955 3%s . _102@ ' ?601& i 20

e 4 Brog | esdl s | TEBI DR |2
g5 232.06 | 1308 1902 | 339 '-»sgamf 23.5
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In this economy full employment is maintained only by an
increasingly large government defieit. This is due to the particu-
lar form of the eonsumption function. If there had been no eonstant,
all the endogeneous variables would have groun at the pregset rate of -
S%e The important point in the example is to demonstrate the t:lme pat
tern of response of a freo markot ecanomy to a growth goal sot by the
government., . ‘
Somevhat more realism can be introdueed into this aggrega-
te model by including an internaticnal sector. Immrts rather than go-
vernment expenditures become the residual. This requires the following
adjustments to the first model.

W) By =3 B, Ty )
Pg = prlece of Brazilian Exports

PV = world priee for the good Brazil exports
Y:: g = world incm, pmious per:!,od

(11) expresses Brazilian exports- as a function of the relative price
of Bi'azilian products and world income, ignoring supply considerati-»
ons. The solution is gsimilar to the one Just ghom except that im «
ports become the balaneing residual, derived from equation (Qa)o A
side comlition sueh as requiring imports to be no greater than ex-
ports sets an upper bound on the grovth goal w by eurtailing the amount
~ of investment. .
The next step 1n the analysis is teo introduce additional
sectors into the modelo Using the same notation as the ﬁrst model and
indicating the 1 sector by subscript 1 we haves

- C1 = “’ c (Yd GT) , (i =1 oooo:o_a!_ﬂ
y o Y =¢p. B (L, , K,) ="
3 1%..{ 1t' 1 ’ .1 f pitqit

be Tg =

S I, = K .(piQit - pi.Qit-l) + e (=1 ceecson)—
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11, K Ll o : | @ = 1eao_opﬂ§

I% = dmports of agz*iculmmi produsts
%% @ ﬁnports of imrestmen% geoaa
Bf@ = fmports °f, consunption goods

ralue odded in seetor 1.

| The exogenaous wariables are u W's,; T and a vector

of priees for cach pericd. We mcasure dimand by agrozating aeross
goods which are sold in Tinal form. We avoid double sounting by
climinating domand funetions for intornmadiate produets. This
peans that therelds no eérm@@tio;é tweon the domund and supnly
funetions, since only an input output table pornits ono to
translate final outyut into domands for intermedi.te produsts.

The resulting system is onc of &a + j + 5 g uations in e §4+§
endag@neous varfables, mmeiye ‘

j@i ig N % )
np,Q, '8
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This podel can bo solved along the same lines as the
one secctor model vith icnorts of consummtion gocds as a residuale
& five year »nlan for a four sector ecconomy is worked out in
anmondix s to denonstrate the method, We have set no limit on
immorts in the nodel wvhich nmay allow for the atiainnont of
uirealistic investrient rates. A side condition 1iniiing immorts
focusos the aitontlion of the nHlannor on tho choice of the wi‘sa
i‘he »nroblen can be stated as that of choosing a veetor W sueh that
the discounted value of the {uture inconu strean 1s mximized
within the innort restiriction. this would be a sirmle linear
arogramming »rovlen if one hadl the irmort cocffieciont and demand
equation for easch seelior for vhich a Wy is to be chosen. At the
nresent state of our Inowledge one acceptable alternative to
the above nrocedure 1s to ammroximate the ontimun by malking
slternative cholecs of tge It can be seen that it thore is an
immort constraint; no inforration on sectoral inport coefficients
and if imhorts of investnment goods are a simle funetion of the
total amount of isvestment, then the optinal strategy 1s to grow
a8 rast as »nossible in those sectors wvitr the lowest canital
output ratfo, or highest return on investment, This cholce can be
frmroved upon only by more knovledge about sectoral import
roguirerents.

Ideally to overate the model the nlanner needs a
aroduction consumption and investment funection nlus a growth
goal for each secctor plus a growth goal. ixnorts are determined
nore or less outside the model, But the advantage of this nodel
1s in its Clexibility in the face of lack of inforration or
Aeternination of outnut by the free nmarket. One can divide
econonic activity coxactly on the basis of the need for governmeont-
al intervontion and reduce information requirelents Arastically.

ORIVATE SECTORe

The nprivate scetor can be defined as that area in
waich the government can accopt the docisions of the market as
final and wvhich the centrol of nroduction 4s in private hands.
llere the goverament allowus demand to deternine the grouth rate.
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Wo o estimate of investmeQ% is needed sinee the assumption 1s
that the rate of grcwth of outout vwill be suffieient to satisfy
demand. While a nreducﬁion/funetion is dosirable it 1s not
cosential bhecause canacity is being assumed to be creater than oy
“aqual to denand. .

One of the chief »nroblens of the nlanner is to deeide
vhieh sectors are to be regarded as nrivate under the definition
just giveno This 1s both a realistiec aceceptanee of government's
inability %e plan all areas of eceonoriie acﬁivityAat the present
stage of knouwlcdge and attempt to cecononize on the use of plaaning
pegources, One interéstihg eriterion_uhieh could he used to divide
industries into thosc needing ant those not needing rovernnental
intervorition ig the historic shane ef the industrial sumly
sehedulce vhen 1t is relatively flat,‘nntrepreneurs have been
able to meet'pastvﬁemands in o nen=inflationary mannar. Provided
that the arojected odsnut lovel is aceeptable to soveranent, such
industries eould bo declored nrivate., 4 simple wvay of sstinmaiing
the supply schedule 4s to regress outnut on priess or changes of
outnut on changes in nrices in timo series analysis,

The nublie seétor is defined to de the collection of

those industries and economic activities in whigh the means of
-production are ovned by the state. In this seeter the behavioral
investnent equation, (5), drops out. Setting the rate of growth
of capacity automatically sots the level of ngr period investment
given a production function. The »lanning ageney should devete a
good deal of its attention to this scctor sinee hore its ability
to plan 1s aceorpanicd by rcaningful direet contrel of nroluction.
4 demand forecast must be made and a grouth goal chosen. Given an
ICOR, this detornmines per noriod investpont. If a diserenancy
oxists between eapacity and domand, the nrice systen or the
eonsumptien censtant can jal] relied uwpon to ensure oqualitya

A nixed seetor is oné,iﬁ vhieh the control of produe-
tion is nrivate but the zovernment wishes to regulate tho amount
of nroduction fortheoming. The natural rate of invostment of entrg
nreneurs in the sector is to he changed to conferm with sone
nreset growth geal by setting the envirounental parameter Q0 In
order to do this suceessfully the planners pust be able to
forecast investmentg This requires an attenpt to estimate an
investment equation, Clearly there should be a strong reason for



shorteircuiting the market mechanism as one does in altering
the normal investment rate of entrepreneurs. Thé best such
reason may be the historic inability of the sector to meet de
mand at constant prices, as evidenced by a high rate of price
increases in the past,

Recapitulating, we can now lay out the information

' need@d to complete the plan,
Private Sector

1. Consumption function, or some alternative fore-
cast of demand,

2, Production function - since we are assuming that
capacity is greater than or equal to demand in
any period, this information is not essentisal
for the plan, Capacity can be set equal to
forecist demand, lass inperss,

Public sectars
- Gonsumpti@n function oy some alternative fore~
cast of demand
A 2,'Prcduction functﬁen or at least an estimate of
the ICOR, - it
3. Growth goal, If the growth goal implies a capa
city level smeller than projected demend, then
steps must be taken to reduce demend.,

Mixed Sector |
' 1, Consumption function or some alternative fore-
cast of demand, '
2, Production function
3, Investment function
%, Growth goal -~ The growth rate may be that which
ensures that capacity in every pericd is gremier
than or equal to forecast demand, Here the go~
vernzent is accepting the market demand  deci-
sion but intervening because projected  supply
is insufficient, In practice the information
necessary to estimate functions two and  thyree
nay not be available, One way evcund this dif-
ficulty is to estimate the ICOR, One can then
get & rough idea of the difference between caps
city and demand by the amount of price change
between pewiod, With the ICOR one then



- shorteircuiting the market mechanism as one does in altering
the normal investment rate of entrepreneurs., The best  such
reason may be the historic inability of the sector to meet de
mand at constant prices, as evidenced by a high rate of price
increages in the past,

Recapitulating, we can now lay out the information
needed ¢o complete the plan,
Private Sector

1,

2,

Consumption function, or some altermative fore-
cast of demand,

Production function = since we are assuming that
capacity ie greater than or equal to demand in
any period, this informstion is not essential
for the plan, Capacity camn be sev equal  to
forecast demand less inperts,

Publie SBct@rs

1,

B,

3.

Mixed Sector
1.

2
3.
8

o

Consumption fumetion or scme alternative fore~
east of demand, -

'P?eﬁuction fuﬁetion or at least an estimate of

the ICOR, :

Growth goal, If the growth goal implies a capa
city level smaller than projected demand, then
gteps must be taken to reduce demand,

Consumption function or some alternative fore~
cast of demsnd,

Production function

Invastment function

Growth g@gl - The growth yate may be that which
ensures that capacity in every pericd is greaer
then or equal to forecast demand, Here the go-
vernment is accepting the market demand  deci-
sion but interveming because projected  supply

 is insufficient, In practice the information

necessary to estimate functions two amd  three
Bay not be available, One way avound this dif-
ficulty is to estimete the ICOR, One can then
get & rough idea of the difference between capa
city and demand by the amount of price change
between period, With the ICOR one vhen



knows how mueh investment is nesded to equa e
capacity end demand, If it is impossible to forg
east private investment, one must be content to
aeasure investment as the plan unfolds. xe
discrvepancies ave occurring between vargets and
“actual amounts, the government can then creave
tax incentives or extend low interest loans.
In conclusion, this paper hag attempted o lay out a
model which weald be useful to plannecs in a mizxed ecenomy. We
have shawn the minjsum information and planning requirenents

with which one can make & complete and consistent forecant of

the economy, gector by sector. The main difference between oux
-approach and that of Simomsen is in our explicit recognitiopn of
the private sector. Only in equilibrium is the degired rate of
capital formation derived from the growth goal W equal to the

rate set independently by investors, Similavyly if consumers.

are free to consume what they please, one cannot simply assume
_that demand will be equal t6 capecity., The challenge of plen-

- ping in & privete economy is to maintain resocurce allocation by
market forces where {his is eff icient, adding govevnmental ﬁi-"

reetion only where tQa market fails.

¥ithin th private sector it should be & g@a] of the
planner to separate these industries whoge performance hag been
satisfaetory from thoss needing detailed QQPETViQiGBO A gsimple
criterion for this categorization cm the besis of past rates of
price increasas-was suggested, . Induatries found able in ths
past to expand ocutput gt a reasorable rate can then be labelied
" 88 the private sector wlilu those indngtrizs whose supply curra
steeper than some given figure should be put inte the mixed

sector for which the'g@vernﬁent will attempt to stimulate in-

vestment to achieve a rate of growth high encugh to meet  pro-

Jected demand. Within this sector there is cbviously mo neces~

sary equali%y betwesn tha desired rat@ of capital growth deter~‘

mined jointly be the pr@du@ﬁi@n function and the growih gaal W,

and the rate private investors would arrive at indspendently?7

The government rust recognize this and take steps to make the
two equal. - Within the government gsector the model msakes clear

the need for some production fumction imformation, be it oniy

an egstimate of the ICOR,
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, In the following cxample o four sector cconomy 4s

" nypothesized. The azriculturel sector (subseript a) is mixed in
tho sense that the goﬁremman‘a is impeosing a srovth rate. The
industrial sector {subseript 1) is orivate and investhont im the
sector is deternmined under the assumption that it is just
sufficient to meet the charge in consumer demand in tho sector.

- The last €wo sectors an the nublie seetor and s -basie indusiry

sector regarded here as publie. o immort constwaints were
imposod. The necessary information to operate the rodel was
gunposedly obtained through regx‘ession"analysis and observation
of nrosent and nast magnitudes. For convenienes the defining
equations for each endogencous variable &s also shoun, |
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