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1. Introduction.

Econometric analyses og 1-:roeur:tion art behaviour reletions based on

combined cross-section tinevicn 	 arr wry ram incec 	 Eaving looked

through what I believe are 	 nore i .7-rtant econometric 1 ...u(Aes of proeuction

carried out the last tet yen.nI fri only two stueier wiscu.ssin the

theoretical protlems 	 cross-soction ane tie-series data for

production units." And I ff....,und in fact only one .q.ttf?y of GarIe size whcre

data are appliee. 
2)

Thus even if rly readin s(7, 	 Anve been superficial and

therefore the probability of havins: overlooked  sorte in7.rortant work in this field

is rather high it is uite clear that this tine' rf stueis la.s an ignorable

fraction of the vast amount of icononetric stueies of proOuction. rven the more

recent survey3) of erTdrical st&ies cf pro6uction with its 345 studies in the

list of references has only a few 1ines..?Jvut coT..bininFY mlss section ard tirr.e

Olseries data and itrefers particularly t. -) 	 e theoretic 	
4)al article of MUndlack. -

Now, much has hcppened ìithc fìcli r7 f estiraation of rroduction and behaviour

relations since this survey article was written, but obviously not in the

particular field ve are ,c)i.nF. to cc ,n.sich!r in this stuey, One is still applying

either time-series or cross-s;Iction Ontn, Thus with Um: outstanding exception

of Krishna's study !,^.1ter's survoy rak . s a 5,..c=oe st.,ttrs of thi! state of arts •ts

concerns studies base:'; o , •. ìbine crsccticn 	 data.

There is one obvious reason why such studies are rìrec The ermirical basis

necessary for carrying nut such !tutlics is rarely zlvailabl . Thus if you don't

have data for it it isn't vary ii -!tenstirw cArQ.n to rqscuss theoreticAV the

econovetrics of such stueic5-;. if rck.ín.tíöri ,7)i the across dimension

y. undlì Estination ofT're-'.urtii.7,11 saw':ehtvìur. ,-zuncti.ons Fror,
CoTzbinationof Cr. ss-E:ecticn. 	 Ti.7e-Series Diata 	Ir C. F. Christ and
others:: Measuremntane 	 i-..çor Love .; Estimation
and Id3ntifi-c- aiion. of CobbTi5c,upl. as 	 on Functions, 1 ,Torth
Publishing OT., Aiiei7E- 1 (717-aa-tei VII :Tile Arnendi- 	 this chapter.

2) This is a recent 7h. TC.t., study fro. thc Tiniversity of Cl.licar.oby K.L. Krishna:.
Production "Rclations 	 .1...,:::.nufacturini.- Plants, 	 rxplorntory Staul . frurctionsChicago 1967,. See:1.17w.--eve-r..7: 	 Free of
Management Bias. Journal ,•:,f !arr; 	ind 	?stiration
Production Functic; rarareterf.; 	 Series rr r.rr.ss Section Data
Econovetrica 1962.

3) A.A. Walters Prce3uctioz -.. rTI. Cost Functicns Pr, Fcnctric Survey.
Econonntrica

4) See footnote 1)



....	 2	 ,..

5)and the time dimnsion. ,v4.-inci ,le is sw ,,,rir,r te 	 rf the two 	 the

former has not ,ault T7-.110) interc!st 	 ;.,m at least not

so much interest as it deserves:

The situation in this C.:21i is wry r -uzt thc 	 as the cn ye Ivzve in

econometric studies c'E nriuction in ,-.:nere.1- f; 	 er)tiatinr. noclassical

production functions 1 ,ecriusc 	 rmits such ti!ofiels

quite well. Am! Cie rasnn f1.7 tì c..y be tiv- t thf.:ss 	 arc very riuch

coloured by a neoclassicLl wAy (;1'
	

the^ry of masuretrent

is neoclassical the 177nsiares 	 1-111-2 hc 	 tc; ilo,thin else than to

investigate neoenssical thnr!ricn 11 ,4 :3 4 oes nr..t 	 tl,et neoclassical theoris

are useless, mite 	 contrary. 7h point ,s that these ti;erics halP: been so

doninating the last &cades tiu.t it !)as 	 difr.icult to investigrtte alter-

natives empirically. Non-neoclasicrll rlat has 	 rnr4. nnO, unsystematic
6)and thus the discussion of nor-nci:.cinssic,d 	 has been 1inited too.

As I consider te data I'r: FrAnt 	•n!.1y as very I -m(11 'neo-classical

I would like to point (Ait, 	 %c 	 that T : -7 not roint 	 leave the safe

world of neo-classical 	 functiGns. !aid t irwor the expectaticns

still further 	 This will 	 as thc' 	 noirt:.s •. ,ut, an exploratory study where

I F;uess most of the funeal corannts 	 •»f th•oreticl stRtistics arc

ignored. The rurrose of 	 FAII,ly is tr,WI].known ane sone. 	 ,
nieri 	 be sord

less well kncvn t oris or frt7,duction nnd 1».:havicut at 	and there-

fore we cannot expoct 	 asr;urptionc ni::cssary 	 applying',

'or instance standard t and F teats Lithout cwIlifirations to

5) 71.11Lssikki'ryrefers to th‘.. 	 (.4 rcAucim,, difff:rent types of bias
present both in 	 rtueis nr.J cros r,-sction studies. in other
words the identification ;.,robicT - 	in princinl easier 	 sfAme in a
conbined cross-sectia tir-scries :;.1sple. This vill nnturally be eiscussd
more detailed in the thirrl cllart42r of this rr.,.carch nrolsal where the
theoretical basis or thc study is skctch.

6) See the list of rc.ferctnces of 	 1.4P.Itrs ailrvQy articl ?. refered to in
footnote 3 above. S1/4.!c also tho list c.47 refe.rnccs of M. Ncrlove, Recent
Empirical Studier. of ch C 	 Prructicn Functions. in M. Broww
The Theory and FT,T=rical tnnAysis of F-;:()ductin. StueAcs in Income and
Wealth No 31 New vorl: rr7



be fulfilled 7 )
 . However, the standar(4. sttistical tcol!D will be applied as

if these assumptions were fulfill -:, :!!t if it haS 	 inportancc for the

interpretation of the results I'll ,, drit í. w)- . n. I 	 a.:7ainst thc

theoretical statisticll 	 ftisc thr:t 3ol.!, tin essential

can be said about th 	oss 4 1:ic! 	 jiic to rhe application

of theoretical statistical tocls in 71777.)roprt

What ecoretricians 	 7.osC.7 (F,% ,,77t htor ther;.:s
	

bettcix (lata:)

is a more suitaVic 	 tlficry cr 	 sql..it:aces of hy7Y-teses. This. 	 .

is possible in principl 	 fr,r111te insie th(; frark

of variance-covariance analysis 	 tsle ccqincction 1:2.tween the

different hypcthescs is uf7u1117 t.. 	 vf1FLI 	 rjection 	 nonrejctior of a

hypothesis is rere or less 1;‘: 1 cn irtuition 	 ‘11.7a1uation of the

results. This later
	

hmm. sr-rt. ,... additional

informations 	 For irctliicc 	 krtryvie 	 tho 	 or •reasonabh..-

level of a coefficictit,- ,rovifIc tT: .,t what
	

is n:P.scnaLle" isn't a

prepossessiortestablis	 by	 nrviously

One thinp r,,tkinv	 -rticularly N:'.c(.7.ssary is thc, evcr7,resnt

ri

problem of discreancis T ..;tween ;1::(J

the way they rudly arc.:

Ofl(  can in sork., cases say

estirates.
10) 	

to 1arn sot Lnr

wIrialfles F*(. 11e. 	 7cleured ane

ft 	 •7 crt.,:ir kin(1. of . .,.!asurerent errcr

71“7.1itntix ,., Jbeut its (Jfects cm the

tcir 7i7-crt , nc7,c, whc!n a c‘.2rtain

estimation ic.(-.!the. is ,,Tpli& ( n. a cA7tai 7r- 1 fc,r	 dat we

7) It is difficult to	 fcy- tf-ds prncer.jur.2a4th.4vin a given
set of data with	 r..)r 	 1-_,ehavicur an6 rIc, r fOrManCe

of the contral 	 units, it is
d.if ficult to co tre 	 fro:7 	 ..:7,xp2.riTnentim7,that
is a sequence 	 curret	 ifu itjrr çf rhQ nlans in
of new resultr;. 1.7(7 -w cpc shfdl 7;(t. , xcusc c 	 sf)1?Tri sins by ,7.r.p1.1ing that
they are sins f, nrally c=itt 	 y 	 7.1.14t I woule
likr-:2 to point cuf tht i im 	,	 sttistical point
of view, worse t() learn fiy 	 • ;. -Arrt 	 t'14.1 sare st 	dnta how te
17,r:prove the perfrrIncf-:', c t. reCAan tr , lrn by diers cinp on
the se 	 72fite (fc7f 	 r.J) 	 T!..3mufacturin 1957);
one resercher lenrnir ,? 	 thi. results.

f;) The possibilizis tr, carry (Alt 	 cf tsts will t ,c cc)nsiz14
in the thenr ,7!ticr,1

9) This eoes net 	 tat 	 knv, t ...Nk *correct 	 esurc. • -.)f a variatle if
any such exists 	 rhcri (7.,n tI,c; 	 cf th theory
of prcc:!uction is 	 !-)tytr 	 eAan the "ne

10) For instance when 	 tatIrf;	 1).F, 	 in 	 cnsc when 	 flated
uurbers shnuLl 	 un)rlyin



have usually to try 	 '27.thod on the madel for the set of data

under consideration. T::‘,7 	 rinde 	fl( 	t1tIOfl proc(!ures

with different ei.2.f7.r,s of robeustncsG towards Tv,casurment errors one can

try to get an impression of thc; 	 tw errcrs introucee, 	 ir

other words how serious the i.Fntifictin crc!)):ey:. duc- to ITlismeasurment is in

our sample.
i those

But due to th' cor1itv f r 1 c recu 	 c.f. such dat' ad Tim are

going to apply Pe cnr harrIly r7et an undiputrI1.(2. rmkin; of c,stimation

methods accordin  fr ricrec 	 Am.: the 7)erfcm'ance of one

estiration Petho!il 	 tv-.)t necsarily tell us nuch aLcut how r.-47_Ler vethods

will behave 	tn.d. if differenf: 	 arcl 	 .:7neels we Tay

run into a sort of pri idontificatirn 	 if onc rli-J;1 works - , that

is,gives 'masonable results' whilc thc othr 0.ve3'unre3.sonable resultS

donut know if it is f7.t./e t tie cd1 7r th,, 	 procedure, .

The discussion abovc i, in 	ter-s lnd. as such it isn't very useful.

But it is an atten-TIt to justify 	 of this study and if

we run into such probles as Close r-ention above they will be discussed in

their proper centext

The discussion above cic.cs ,r4, 1s(, ifl(icte:q1.lJ 	 cicarly thnt even if the

(still unproved) staterent :iroscnttq' at th 	 cf this introduction is

true,that ccainof' crecs-sectiont:' 	 superior to - either of

its corpenents it is zuiff:2 -Ivi-us; that ,-stizotin nr(, ,:'netion prO behaviour

relations fror that 1:ine of data 	arf_	 t, •2771y is nn uncforthIc

task. As I ac oi.no to z!;-, it if- site of the sc,ric,Ps liritations lx,th as

concerns thc 	 7n,' thus 	 inn(,rfect knowldgc of

what is the prr vay of estinotinF the (-.Lffici,..:nts,it is for three

reasons: a) 	 e-qr 	S . L r ,x7:riunec 	Cut the norfernance of cr.,:7bined
furcti„J-n

cress-section t1ze-5er1(:s riatn in ccnc—:.tric T‘nirluct1c ,nisturlit2.s. b)

believe seriously 	0t	 als-, learn 2-rctin1 1)r ut the

structure of Norwcrian inanufacturinr :_stliql-ownts which is thc: er:Tirical

basis of this stui'y and c) 1( rsa s#Icthim- a!-,rut th‘-;7-(0.1iaritios cf the

data, try to identify the:, cr ,12incr flCSSib11t1J of cli7imatinp the, ann

point out possible 'their th:n tr.r ,sertor thAt couic be

nore useful in econcr..Aric rciccal!-ch 	 this t - ind.

The 7resert study is 	 t- 	 ln extensi.:n r a recent study I have
11)

contributed toj, 	me latter is 'aGee crt CEInsus data for NorweHpn

nanufacturinr, in 1!:'(3, an thus it is i ur crss-sccti - o_ study. In the

li) Z. Griliches 	 v, 	 Sce.1c am7i the 17c..rr-.7,. of the_
Production Function- Fr, rthcr7Hin 	 Tb,Jfs p.tIviy will he Oenot;le 'the
Census study' in the fnlirvin.



present study the tir-clinsicr i2 introdur	 bur .71t 	 cf a • reduced
12)

across ei!rensicr., thr;t is fvor unit::, ar cf.71)arce to t11. Cnsus study

As I would like tf: nv th 	 stly.a.y s	 for c, -;nrarison cf the

results cbtaine frYr thu prf:::r1rt :-)17w I
	

trid to :qe fine the

variables in thc,	 vay,	 L-rist	 secondly

also invcIstif,.nt,..! th b_hrNirur	 )f
	

• -;c r ; 	Is 7plie in 0c

Census study. But, natrally , T'll alsn	 (.ther Trrd,7s that snrepossible

to analyse due to thc::: ti(ensir in

In this , I.r.aft of the fta:7' 	 stu v i ccncntrate on the

erpirical basis with 1 	 -f	 variable

definiticns and ccrtc.in Q7niricl
	

This is 	 rontents cf t!le

following section. Tr th next	 T	 cstition of siPplc

models when havihp cc:T7bine ti7:7c;-r:cri; crts-sccticn e'ta, I alsc havc sane

surpestions how to trc( -1 	 (lice technical

change, adjustent cntr -J 	 triryy 7Lritions 11: 	 and

soreconsierations aLout 	 cf t'c) 	 functicr-.., particularly

the probl,a;71 of substitution.	 I wui.11(1 	 ccnsiflr	 1w)ssibilities to

analyse some questions iccusec ir tc (.7,01S-Stuey.

The theoretical *i.scussion	 cr-7:rlte. It just irclicates

where I intend to 	in thir, ctLaptor r.cr trioc'. it will

probably lead to 17fcr.-7-1)1rItirns 	 .915.;:) to invetiltions of

the performance of other	 cf	 hovct rc line (- f action

froL tezinninp to cr *

methods appliee on :;.;.i7L,

, s
s .

4- r; sinlo: e5tiE71tir)n

rcsults it

is doubtful if 	 refird* 7 -;-(11ths 	 wrk, even if

they in prirciple ar 	mona r':;. 	OÍfl	 crtir tynes (.!7 ris-measurent

or ris-specific,I.tion, That t'.7wy 	 vT-7-rk 	 r-(-mr.2 co7.71ey 77-.oecls is in

such a case still norc,1 	 vcry 1...917,1y in a situation

where the idenfificatin ' f•,-c=nnt 	 scl• 	 whrttever w. dc.

But if the first trials uork vk2 77,77 	 1. first :17-)prxir, tic,n - frcx,,.. which

we start the search f .1.4 1tr 17,1s 	O arprnrriat ,,.. ‘13tir -,ation

procedures . That is, y 7-7:ans of vi.lat 	 11:7w 1.rnt art the behaviour of our

data and the perflr , 	fl,yr	 t 	 t • 	 ? t:' 	 for n
a botter z17)nrcxir1tic.n

12) The Census study c1715351 rr(,j11cti.on uri.t wiii th: 	one
covers about 900,



Baf(i o:r
	

• -4- (.7•0

a) The iata

Th t.its 	 pr,-;,:s,:tnt study ari 	 tablihmnts of florugian firms in

Mining and 'ilanufactur: 	 ltad. aL iLat. 10 3 persons employed on the
I)average. 	 This makes about ,::)0) firmt3 wit salïQvhat mor::: . than 1300 establish-

ments. This selection ças mad on Clo 1.;&.sis 	 rhi, 1963 -census of iniug and 11anu-

facturing. By means 	 tin Annual Industrial Production 'titistics,data for ti

establishments selectfA vc:rc: alo (f:AP,ind 	 1959-62 and 1964-6 7. Thic:

implies that a) esta:Flishant:n 	 -rims 	 our definition) dis-

solved between 59-62 dre 	 all,

founded after 1963 arc nither rrgii;tcrir

We have also in. thi raw sLAI i 	numbr of icorApiete time-series for

the period under considtio 	 so.c purposs it is particularly interesting

to study a mix of complet aDd ti.misrias, for instance to investigat

the "birth and dc.at: ìspcc o ,_,, structure in a country's manufacturing indu-

strles.
2)

But for our nurno 	 es:.; 	 vou1,1 iik to hal% complote timeseries only.

And therefore those establishmts caat 	 r.,!g13ter2d in one or more of th:.

years 1959-67 were exclud. 3) In addition t t 	i among th.a establishments
4)

selected a number 9f •?.uxiiiary units and invtmmt estaiAishments 	 which have

registered employment but no prc)ductiovi„ They 	 naturily also excluded, due

to the purpose of our 	avi then about 900 complete time series of pro-

duction units left for th t period 195')-1067.

These 900 unita vill 	 divid:ji ;nto n numb(?r of industries, how many and

in what way is not yet decidd, 	 hauf2vr, quite clar that our industry

definitions have to bc vr r3t1g, 	 tc4:a1 number of units i. quite lov. I

will probably construct 5-10 Indlatr 	 with th tv!r-digit ISIC-code as th basic

unit of classificatn. (Jr, ti:tin 1311.4c. ther L 	 possibility of testing, that is

specifying a fairly iargc nuir of indu:;tri. 	 try tc group the industries

according to the results 1 i uaessive testinp:. This png;sibility will be.

seriously considered.

In addition to gznprdi ehtrtict;i: , ritics 	 JS idcntific.ation number, indu-

stry-group, locatioa, typc of ownerstlip, 	 ft.:;r ic 	 stlidishment for each

1) Number of 1?. 4.r.wns 	 irm is & ,.fiad as numbr of production
workers -I- numbr 	 + .;Tar of owners and faElly numbers working
dayly in the esteJilisat 	 th

2) A study of Lais and rA,%tc,3 1.ro -hlem in ..origian ma ,aufacturing industries
is: F. Wedervang 	 of , Ol Inductriat Firms Bergen
1965e

3) This implies that w,...pnlLiva13. exclude 	establishD.ents that hava
been in operation thf: 	 priod if thy have changed identification-
number for or ronson 	 :nthr 	 t is, !Io7Jcver, difficult to guard
against such thingt, and it would ti .fiply 	 heavyamourJ -, cf work to check  such
changes in idcntiiictiL,-

4) Investment establishInts;:.st -tblIsntF, not fully "established'
in tM sense tiat i:ncy 1z117 :J3t 	 pr()duction in the yer for
whic t c gct 	 Suc.H :stlishment arc however automati-
ew,: excluded 	 flclompLA 	 scrie43, except for very
extreme cases.

) 42striblisments of large firms



yetut i;LL following intonnation2 ulat 1. 	 .y 	 aOti 	 will 1:1: used

when Constructing rcgrsri

X
1 Production i3r

"2
X
3 Contract vorif

M Rav material

• Packing

2
	

14'3 Fuel

e14 Ancinary Inat.:LtriaLl;

Contract wor k.

11 ?Amber of producti

3) 	 n
2 
	umber of _131ploye ,2.

n, Number 2f own*.it7, a'Ad

h Number of hourE,. prouct -1. 	 workr3

WI Oages, produccio

5) 	 W2 Wages, employcz:s

TJ Wages, home-orkcrs

U1 Duties6) U2 Subsidies

I, InvestmentG, purcaso.ci cnpital
7) 	 12 inv(stments, r2pairs aud

5) For th2, ycar 	 abouj:+ ..: 	 nd fr 1965-67
4

fer thc: yc= 1961-64 do we have separat
intormaions au'out -

6) Exce.pt for 1359- 1'.... 	 ilaf.)rtif-)ns a ut tradcd éç!oorls. Th3re
is an ary7f.umcnt c,f 	 ng trdcr'd o 	 ìd tre.,ed gods sold
among our input ald 	 r=ryount-. 	 !ve do not have thes
informations for )1.1 	 ignorce

7) Informations ?.:bov; duci 	 and :17.;Jilrlis 	 in 1959 and
19M (.; ,,, r2 belw)



9

1 Inventorias, rcm
-

8) 	 H2 Inventories : g(;odc jr. pr7;c: 3:11

h3 Inventories, finish:ad gDo;

In addition to these inforAti(Jn 	 bawl f61- tE13 	 1959 and 1963 also

informations about

K1 Value of buildings

K, Value of macinery

By MeAMS of thc:. inormaciacs 	 Will try tc ccnstrilct the variables

needed for tha prE,snt otudy.

It should nct 	 -iiitation;,.; of tne iniormations

available for thr:, productiov. uiìt	 (.7=sidc,rati;)r.. 	 hr-vvo.war, not

possible for us to cur . all 	 la tilicciitX. 	ut TC consider it highly

deRir1i?. tn tafrr' 	 0" 	 I7ar-.3tio:vL in 	 ILA7o1 of output and input
z.of rav materials„ TIlis is iie: ici 	c, f:yr. 3acn ,ablIshment but we may have

additioaal informati3n3 about- pric -varcns 	 may b2 of sûmz value even

if they are not 'estal,lislament spi. c

The best informations 	 '!,et L.ìt var1r,tion3 in thO pric level we have
N

in the more disaggregated natinai accr.:unt syst, 	 There 	 -,tv(,a informations

about gross production vala,:: and vaiu...! 	 raw--.atrials (that is, input from other

sec‘ors, domestic and foreign) n currric aT.J catastaat 7riccJ. Using those num-

bers to construct a '111- .!_c-ine. 	 , -cuction and ortL,:, for raT4 material

can, thus, for (,-acla 	 cnstruct i pric index . for value added.
3 ,7Ct7;

The numbers from the nati=al adcf. -,o.nt; 	 used zlriz naturzAly camput;aa by rilean3

of informations fro 	 data as iF,; thu basis of the present study,

namely th‘..: Annual Induzri1 Prouction StPtistic3, Thc , mztin cliffrence is that

while our sampl„, consists of sti_irrits ( ..,1 large firms only, the national

account sectorc cover all st-aiIlishit L 	Anmlal Industrial Production

Statistics. T h‘-?. qucstiou 	 good' 	 iTtis arc 	 therfore very much

depending on if the product mix -;f..*
	

ryur.,::tudv is uuch dif-

ferent fram the product 	 !if 	 of t:sic sa:ac nationnL •lccouut sector not in-

consumption we can defiatc to two c::,71 . :3nnt ; ..E value added serarately and we
10) 11)

cludad iv our samplu. • 1-
-L. only avtoll change5!, in relative

of output and L;.:;)ut of raw 	 and sclipr ,-.AuctsLais 	 naturally, .

3) For 195 we av a 	 iL.tforacions aut - c-Jtt:tr
9) or Lining and c.v..ot:acL:3.r
10) S:.L. e belov.
11) The base year illt.c. n 	 cuct 5;y. is 	 1261., For the year

1959-61 the bust T.Jas 	 7_7.-cic indices in 1961, with
bas in F55 	 c:s7a 	 in 	 and n with base in
1961-



;Dnd 'A:anufacturin3.

capital in differc

t)Ut as we haveof capital,

•
	 c.:7,pit'.11 for oter years than

of capital

not so important.

One may of cours as 41,47 	 th 	 1p711idity of

indices in this context, That 	 TaCit:Hr-=.1ct multi-input pro-

duction into a one producL 	 ;:raTci3 This is a nIther srious md very

important problem •flic 11a5 	 suprficiy treatcd ir cconometric littrature

To deal with it in a ;:atisf7actry 	 prolv 	 multi-product produczion

function apDroach. 	 p,17.rtiy 	 th(,7; scope o

this study. But 1:4-iat could i 	f	is	 wat can 	 done with

it in 1iaht of th:; detailA 	 nhot o..nt of .:lifferat w ods and con-

sumption of different kid 3 rD:r: rf17 	 the ;,.:Laual Industrial Pr

duction Statistics, 	 cse 	 rt.s[r difficult to 	 .1.01d of as

the only informations t“apt ov(: .;r any 13ir poriod Is sum-vviues of pr•duction

and input presented abov. It s;c:amc, ;::.vEr, te 	 te F., et suc'n. infor-

mations for elc., perioå 	 L'-ls is tru 	 the i:noniations about input

and output of 111 kind of 'oodo 	 coricid 	 -u 	 fairly good quality it

is probably wort. l 	 affort 	 .-)rcicms of input and

output indices, or nuitipr(Auct 	 fu'ictio3 	 1.Ta:I 3 of this capirical

base.

This is 3a7ieth1ng to be 	 coic.rA r 	 stage of the

study. Particulartly one i1;7,3 	 it 3)-luid b 	 tucid separately Gr

if one should try to anlyse 	 bout 900 units f tjs study as w& for

these also have other 	Dfrc ;=p,..to multiproduct pro-

duction functio2 study

Also for capital and. .!..1. -,.7;::stnts 	 (1LfLIror 	 his case it is own

still moro difficul 	 and raw :atrial con-

sumption to get deflator tat 	 c.he 	 of 	 units ,:)±7

our study,

Thus we cannot tAo car .

industries. 	•hcze arc, indices

no possibilitiefi to cro

1959 and 1963 we raust

we have, namsdy 	 cat:,

dex take care of the 	 (f

.
IT or is that this In-

capical ovcr tiu-

rences across units or 	 incAltri[23 cannot 	 car of.

1671 addition to 	 ...,...) -acntc of cap -it:A_ W 	 i;ave als inventories

thatis often introduced 	 t.. 	 oríci 	'1ut	 (los not sz,un to 1.o

convenient to do in thir , 	prly	 13vri: if wo co..d construe_

a service of capital fdzFun,:‘ 	 diffcrnt weihtc of t"110
ca7ital

different colnponents In cpp.:)slit 	 ''..7Jwhic..0 is 	 Tinweightcd

and which is the rtosur bc, 	IrAtr stage wouH



..r. 1 r :
*

like to includ;-..,! 	
-C

4- •	 intf.) tiu:.2 capitol
t- 	4ev wiias

measure, and particularIvJ 3hould be!

flatc.d. A.7-0 it 	 t'-icn to
	

indx of rai -J-a-

triais and th ,E: 	 -• 	 L.7,7J:ntc:ri.:..; of good
to deiat th inventori 	 F.7i,erisej

in process and firis: product'

Az we would.	 t 	 : 	 ' 	 :ic 	 possì1i co72-

parable to the Censu-:Ty 	 to 	 ot Lt study ac:.ftr

P 0 possible.

First of 7.11 	 ilave t 	 r 	t

(10) 	 v	 X + X, + X + 	 • U
44.

The input of 	 nzItQrial3

'""'' +Vt.
	 ,

	 +

These are both in curr?.nt pl_c::,, and by :::;15:1,7.ting 7i1J ti.- c p:r.ic-iladic ,

discussed above we f. ...!t gror,;s -pli7tio .:1. :,.ric.! ./..w ..7r-.2:r11 rs:ntnit.Aption ir! 1961 price

for a11 yearc,;. 	 1.3noting th::. twc: irlic:s '. ,-... r ,,,I , 	 1..7-... 	 spcctivly ,;7,..:. haw:,1-:-.t1
Gross pr7,(kieLin in 1961 ,syrics

(12)

and ray laateri;11 consumptien

(13)

T,,T,f. get th:: valu3 	 ar,

(14)

and valu a

(15) 7 = v -

12) Note 	 in ;AditL -,.. 	 tyrDducticn sectors
WC 	4:Atr	 t0 haMS-VOrkerS,

13) is stIirc:fc , r...	 L:7 	 is usually
ratir unimrtant 	 orGc.,'dur sui ' rc t ',..troduce to
much error



il -

	we have also irapii42Aly 	 a 	 in !11ers

prices; namely

yv 	 •
	 P 	 - L

	IA*	 y
T.)

Labour input will be mc.asured in the

(17)
	

•
	 .;

	

+

That  is First we copte 	r1oyees in. producion wo6:er hour.

equivalents. Se—ond we assun: 	 cy.F.atar,_; 	 nlelkers wort 2M0 hour !? a

year on the aver ,ae. 	 , IS 	 avcIrge 	 k.,lourT, worked

by production workers

In the Censutud - .7 \-IriL	 clv2rage 	 c,i-31113 to be 44over-

ttatement. of the work done hy cy,71.12rF1 	 famliember,7 	 t 	 she 11 therefore

probably give n, a sarnwhat 	 joa laour input measure above.

An alternative to this is n 	 -t-ic(; 	 atiritnai w.r5-?A)le 	 investigatc:, to

what extent vie in fact .1Aavr.-,. c;vc -.,7ti (or III4e.rstat) 	 worL done by CHts typf,

of labour power. As we in no cae. 	 1,,t is Lb 	truc coct icient of n, in

our labour input	asur	 is 	 *.T :s;ONLEnTinAt better.

As we may be ititenast ì	 t	 effects of th to mai. components

cf labour input sparatelv 	 na7

(18)

separately 	 As tftese do +rt. tatir ::>,+mtiolacmt: of labour input we

could instead us2,

h and

(1!7) or

14) These varii4b1e 	 „ 	 cencu,7. study, 	 naturally hav ,.
thrc,c sAYarac, 	 ftr Lioì 	 inu 	ír ac cam. -4oncnt
;.17 n 1 	C for 	 rather inconvaient ac wc
moz:,.;tly rc goin;: 	 471 i073 	 thC:. 7fariabls,



prlce ot 1bour Innu- 	 **,
	 o 	Tly	 siTrav

wages per hour of prodc,ctiG 	 that

(2 0)
	

=

It does not seeci

of labour input one.or pro4Y.

measure labour inolt 	t.. 	-

is also the proper "Dr -L:c' ot

The input oiT capital wik

for 'I:N.:, pri ,24.!

:::74. -2Aoyees. In fact a3

nroduction

(21)
	

-

In principle 	 hav 	 construct a nwr,;1 1.7 ,,4ined measure of

capital input, 'Jut it dos 	 try 	 to nak the capital

measure mor refined, Arr7 	 :7Jy :.itrodu 	 zr.. errors in n ,LmOasurE 	 011 ,

thing worth seous consia!ration is ,
	

invrtzoriii,ls to the mea3ur

abovc or not 	 It is a bit 2 .1-(7).c.un, tc d 	 (;;: 	 nov. 	 ;ain prom i3

thattprotably i5 a sigpifi_cL-:It 	 ...1a11at in inw2ntoris, rcflectirig

transitory variatíc ii d 	probably alL:o traiLory varaion in supply

of raw matcrials to soi. industriL, 	 inrmatiorls av:ailable about in-

ventories and th 	 appinL 	 informati 	 should Lc dieis:

in a somewhat vidir fraua 	 o7A7 in connc,ti ,Jn 7:fitL 	e m.caLure of capital ir-

put. Below we discuss mord

in the prssent study.

Those variables prnt ,:2

study, Somfa mora

context inte which they (.:ut ,3J,:,

	1 -aa!-.Jurnt prot l 	 have of capital

	ai  vrlk 	 tiic presen'

	

intr-ocr» 	 cx i- ned in tlic

lo) Estimating t:1,̂x1,7.(7

TA.Te have tvo infortaadon stout capital; 	 and valu o .f

buildings. 	 We r-uld 	 Z.7.t
	 Ci 	: f,*. et. 	capital dat..1

when they ,.re ap-pli. -:d 	 c t 	 pe.rfcrtnanee of th.capitalinput

But it seems to 15,7, ofTal. 	 posibility

cure, 	 Those. 	 we Cn dG	 to cure, we should,

however, discuss more c!xrlicLtU, 	 •i .'i ,.J.onnect 	 to c),,r

capital data that “f],.



For same urlito 	 ar. :
,Lr.

c-f4 	 eitr on

fur

are missing.

' 	 .

,tr).oltion of mzcery z±lat K
4

of

+11.•it 	 to .:Ac). sort.(2-proUcm t)

thing else. Th , t 	 t;-1 	 valu of tot:A

camital.

Dur ?oint of alpsartur 	 relatior, dld the

lt7:!ast square estilx-It.Hn ,

T ."r 110 incomplete

restelect to Z
ri-

i. 0

15) Iz
T;ce

16)

whenevr
vhcnever g=0,„

Statis
TT 	 F;irriT)10 Lin2p,

9G6 and

value of machinery or

For some uniti; (but for z. TaLc. ,

4 ,
C) Wa faave	 a&o-o7.

informations

for

About a) ;7(2 L;ha:.1 ot sc;./

a rgissing componc:AL of ,	 .

average ratio -t5c!tvicil value

ments having both ini: ,--1-,t10 -2.

corrilspondingly for a unit
r

"'"" 	 tie

i

An alL- zrnati -r to t' i3 • 1,TiL:. one of 	 carapommtG

wissing. 117,1e;n 	 also, and thev

valur; could bo.

estimwtion

(2 2).

Raving n sits or_

(th ( t is 2" in 0) ?..rld

Do.i.y one ,,+i_11 	 coasidered; that is

y 	 least 	OO P..c.':,thod applied on

aA.G.

years 	 oczr 	 enn

o .k" 	 irlf:ormations?

tc coz17,ut%:

for titos42 estaUisi -:

--!orrIni 	 ratio rtecly.:.:t7.a

thes ,, 	camonents oa.

got for unit i

this ratio fl.tz.):,.77..„7.-•

tri. 41Nv4. 4 a 4-Y

. 	 ".where y = 1a7, x •-7.

of tït z's are

.rror c _rm. 	 t, our ca.s. scmc

,..;5„E -1-..ircTzt 	 idsfAng



3r-_;tu:slatcs or a and

n
U	 (v	 -10 1 (‘

where the first su:: of sgue....r.:(.7E: 	 to 	 c,..6f;rvations and the

second to the inconniet F7,,ts ot

•
• . • 	 :1 	 • t

7irst %Jca get the n tirt 	 of J.

",

k v •-
u 	 •

- •
•

3 	 •al 	 , v,
-y -a(x, -x) 	 z),

•
•

I:ß ( Cy 	 -x)

As the sum of tlie to 	zero, duE'; tr.) Ca% properties of thc:

least scur.F.:,..,..re 	 •

•

(24)

(25) 	 (y,.
.43

7, , 	 1 9 .1.)

That is, all units wit.';'1 	 F.;- 	 1! 10, of	f1c	 ives rio

resival for this unit. 	 i- 	 rorr)r.t.L7 of our Flethod

we in this way ignor nc 	 pyduction relation

for these units. Or rather 	 our 	 on 	 valuQ 'absorb'

the error term of th. u771.2t 	 on cl.-Ic! 	 hand as we

do not kno',7 	 priori

pital values our 	 te, 	 tne

mass' of Clescl 	 3 ingic-equ 1on

least squarc. me ..:oc. :!.. 	 lw ,: C .:.:,..7.1. 	 'Yi: i.t

f',	it will also 2.i .w. -,: u , ;.:':. : .:.t7. ,:,... 	 ,:.-...c.,i, -,:nins c 1 7it!A

Thu.,, our :.,;stira:a.t 	 , ..).,s,

	

4-: 	 :': 	 : 	 -f •, 	 , -f.- •.i ...i- 	3;,.;:rn: ts::.lat th(,.! second 	tari
, • ,J

of (23) 11).amcs 	 ";:o filjt 	 cf 	 We insert

z in the first tc,n-J. of (in) -An, 	 P.C. • . 	 tc.;r3 	 rs-pc,:ct to a lnd r.
Ve gt z in 	 ,

	 (25)

(26) -t0
I

-j

But du to tl-ie 2ro,,,crty of
	

thi;

••

(27)
	

E	
i



n,

—
n

1

- 1r

L .,
	 r.

Thus We get:

(23)
l i
f3

(y,
•

Insertin 	 ) into (23) ( a3 t'..7! -. -- ,.2:conc!, tf:;:r7.1 ç' 	 dis. --: ),-,7 , :, -.1-rs)' , i 	 II

	.1	 ...,
(29)

2 	 •,..
1r ...--
1

	

'l	
)

- . 3
) '

1.	 !.
i

ia fact

	Thus, by ig,orin 	 incaltc; st:-_; of 	 g 	thc last

estimates on a and 	 t'rrIt 	 (2::;) 	 t c nd L Wa can

then go back to (25) and - -..stLi:7!a

(30) ( y	 4

Of (30) vz also see that t'iA 	 of iasrting 	 averagc. value

avariaJAcoftez:,) ,:f:. it if:. ois:Ang is rccommendabl ,L,

only if the valucc of th,2 otr vnriabl 	 unit 	 incamplett.s of

data is equal or nr 	9;: t 	ir t1 -1, complete: sets of dr.lta

A aethod that 	 • 	 r 	 ,7,3, :7;
	 wit: the. production

function as

(31) Y
	

(1/4 :21.

and ,stimatc,-_ t ..-.10 Taissin 	 lcr c:±fia17..ï r ,,,tio.s (2, --- .;.)t'4:;':1 av ,7!rn.ge of this,

variable for at carani 	 ti-:;?t, _.;,! :k1--, 	 foru__ s',: 	 1:_ valid also in thio,,-..,

	

, 	 :..,,,,

case and we so 	 iL ç. 	iin....-: ( -y- ogIneou:.3 producien function this

may be a satisfactory ,,,71tho, :-, 	 y'-..: .-.7di.tv cf it rrill ,-:.pends on if t.:1:::

average productivity ,pf labour i1/4

	 i- 	 3=tFf217. for t - L.c.);,,c units with

incomplete and coopit.

As poinU:d out 	 ,r1 	 of otr 	 Olio
 

ICC, 	 som

of them seems to bc: 	 .:ii'.:aations than ttlo one above while

17) 1:-Te notJ.: 	 of th 	 c!.3tinatc,d z'sc



1 8 )	 R	 t

T;.:77; 4

, .• 	 • 	 1 	 ,
•	 , • 	 ••• 	 • 	 , 	 0,7/Z. Con3i,(5tcncy DetiJo,

of 	 and

other Iaethods 	 complie 	 to

worth applyim:r in o' r ca..

An alternation :(.) 1) 	 to 	 units vith one

component of cap. Lal 	 wirL 	 co-ponents

along the lines stch 	 in. t 1.))

As concerns point c) our 	 to 	 informations about

capital in 1959 rnd 	 ir,••••! :ì jror.?toi	 imlestons to compute caDi-

tal values for 	 cythc?,r 	 sub -prob1P7A

haw- to deal TT -ILL :LS
	

investmnt4

and maintainancc,nd 	 07. 	 e
	 Ls sc,,._tins:-_; tat is diffi

cult to decide 	 this 	 tiy 'Du';:. I 	íci	 _nclude the last

category only, oven 	car;.itTli-stck •-	 important for

tho production parfor::'.! of 	 f.:,,ct()r 	 tis 4 s ..3umth.ing

to be considen.,Aa Tslor 	 (3ko.tched telow

is valid, 	 it  sa,13 	 (2.7.r,!L.

The 50CCIld 	 UiOLí Î 	thc	 valu of 1959 and P63
ithe.

refer to the full fire inauran• valac,:s ntl 	 (JJ, 	 yers, while

the investmerts 	 of purces of (-nit ,-01,

goods during t. year, TI.k: 	 tc, 	 inir2staznts

carried out duriv47, 	 't	 T;),:ar .
	 ...IN cafital •::t11.1* -:. at Ca.e end of

the year. A r.-:ccnt 	 • 	 or Llug81shnes

between reported invstz7intr: 	 is 	 ithcr bQcause

of the investment 7roctr: 	 (or LAV2L: still 1.J.q 1 ) .

c,utiand ttie valu3 of tho 	 wLile i t is

notrefltL...-rad 	 r.rt 	 ic 	 s 	 c . 	 r terc

be a cerroi7' s 	 firQì.rítac 	for	 capital

goods.

If the wiluc çYf 	 procc. 	 reporze 	 pL.rt

of the capital !-2zock at 	 oT. 	 iA f.c.'L ar 5.:rrovelfAe -at of the

capital mea3ur, but 	 pr(L,Lnc_ 	 invEtùont projects makes

the computations 	 s. • - .9nf; 	 1.ents difficult, as

Toe clearly should 7:11(.). 	 -1:',,vestr,latprojects

total investrIs- 	 capitr:,1 	 for 171 ,4

capital goods .7.1kes ìLtr fl fcli -Is in 	 -tay, f),E; 	 impliQs that

the reported capiLal valu2s 	 1')D' 	 ••1



•- 	 T

•

lais uiscusrllor, 	 VO
	 v;111.1 	 01.1t certain iifficulti:

when using r2ported crTitzi 	 kid 	 be applid in this

study 	 I feel that
	

is dific...11t to s3J7.) anyt : .i 	 ttr than what we probal -7

would have done in any cas, name?_y Lo ct- nute 	 value of a ;rar as th.c.!

depreciated capital oE 	 yr nTuTs 	 in : tent 3. ,:xine,,.; the year 19

To .ziake the cardtal 	 kiza co=tra .	deflatc terl

to bring them tc the	 :oint in connect.

with the constructe capital 	 Ori 	 fZ 	 is orl.

index for Total Maini.lf.TIcturi :

, 	 •In this way TN:

not take into consider:lb:on. 	 incLastrtfn

to differences in th 	 ticn. C C. .ii 	 inv*.!stments 	 exists price

indices for both -atori). 	 1-1.1t 	 are infornationE

about the coupositien of investInts rn 	 typcs of co.pital goods

Having deflLted thc aulaber 	 (..1-.-.1.1otinf.,, 7 	 capit-.1

stock, i purchase. of ca ;tal
	

c_nf: 	 ratio 1.7o got t'.2, c1 cam. Si i

Values of the differon-

(32)

_ f l _..,, N v
''(. 0 - r" - °I

.,
IV.! 	 = (1-6) .- 1-:„..

I
1 7' . 	=

I+ .
i K.	 = (1 "- (S) i',„ + ( I_ - •
L 63 	 ...:c-.;.,

.- (I -6),
( 1.

4- ;. 	 '‘) T

The final equation. will
	

;,1c.,y to eRt.i.7.11.t thc: 	 ratio 6 vhich is

assumed to te the sala 	 70.1 	 of 	 H - 1.1',,:tr-7 tor all :yralms,

(33)I 	 - 	 •4. 	 (1-6) 	 -6) 7:„..
63 	 6,3

2y means of a nonlinear 	 t thc T)anaLleters of the rc-

lation.

(34)
	

-4- 	 (7
	

, 4 (12

19) There are oti-17:: • Acritioned above, For
instancc:. do w, 	 r;7.-oucticn prI:or.r.lari, of a capital good
reduced with a corit ;1.-:ction 	 indf:T,an,.--lent of 	 age of thi_,
capital goodu 	 ,lifficuit to aç:ply an aitcr-
nativ apprcacT1 t).-lat 	 bo.ttr than the cnc proposed,.



given the followin four consint.,;.:

o
= a, 4

4 •

4.
e = p

a, = a
'3 4

L

The relation (34) i1iT3rob- ,Jly	 we igI-t.o .Lc .C.tc constaintc

(35), that is including a 'year 	 F71nd 	 done, but only

see if the result becol:A! 	 obtaincd velen (3Li)

is taken into c3rIsidrat10 	 r(qc! 	 t147.1 	 dc11-)rciation ratio

us:?d 	 canital valucs of thefor tzse years if3 700C113 	
—••

Tls;

%. 4

(35)

(30

.:*

-,-, (1f-6) -i(+.

- 7
\ i _ 	 ' 	 ±

.0*--
6

,	 r (1,	 / 	 •
)

• :".,4

Tifaere all ntrAbers refr to

If estimatipg capital v;A. ,..,L:s • it, risky. esting cc-

pital values for y ars aftr 	 racr hav17Y:.: 	 nut if: Tfra stall

u e a capital y„,casurc in our tud.7,7 	 b'•Z 	 o'bv1c”.1sly bettr

alternative t the lx..1t1od 	 any 	 tricA, if it doas not

work we lave to 1.).allae,rJzac.un.:, 	 years for•..

74hich we have	cLir. L easur
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3. The Theoretical Fraly..P     

•,e) General Annlys is C r

When tryir7 to 	 f^. n n7:1.fltin7 ; we. can never

expect to obtain cletely unlAase 	 whatQvcr thod is applied.

We'll always face flind,rtl 7nti -7.icatioTL 7 .r.c7)1e.r-s 	 7%r)1yir

rental data with 	 • ;Is conerri

masures and nc, confrcl 	 ccuracy 	 -

usually also havinR lipito 	 nf Inprcprin.t. 	line naturally

rest of the eiscussicm ir cc -,vo-,.tric:.; 1E 	 specific tvcls of nrn''10,1s

present when tryinr tc 	 ;11fr,rnnti, rth ,-ut the 7,-=etern

1)enendinF:, on the narticuirr 	 ,J3C rcucrtd fcr estizzticn,

two stae lst s(711)7rc 	 ey instrrt!:11 vari:170 	 estircltion to

mention a fcv cf thr.! 7Cro ;?-7.nnr -(47.

	 27 (711.; , 	sin0y

the paraneters 	 renfiem 	 lcp,st sql.vIre

,
`L.

uc.inE,, sc., to sr‘cs1 t1W

Apart fro-1 nav

really belivec tht thi5

becausc.., it is consiecri 	 tr

circumstances

This pciut f viOw

tienee to 	 Tic: (:_mn 	 ir_

probiet cor-Intrelve Te

vp,ric*lc: as 'yrictrunts for thPr, elves.

4:.3ully net 	 b(r?.c,71us('. onc

the varia!lcs, but

the

,-. .cnteÂ for tl -e -.)ther athed re:n-

fc 	 F.Av(!?. the ir'..ontification

the :-If:;cussir.n, let iu consieer

the methods rcIntion 	 4^ -1, rc:uc.,2 ,7'..! fen	 s that •n.•

implies geney:lly estiatioia 	 ten onc: relticn.

tbro r-!ethc, 	1rc70r	 cPT, 7,717ton

obtained into ?:;. Hysttic. 	 thc 	 themselvo.s :711 o

"random!' part;

(1)
	

= a 4-
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where A is a vectfl -i: 	 esti7.,71ts, a t;:c corrspcadinf vectc,r f taramoters

and Mu is a vcctc,r 	 rando- 	 c

The idcntificn_tin 	 -der,n,3r; 	 'hehaviour of

Mu, Conplete identificLtion ir1i 	 th2t tho	 li,aluc of this tem.

disappear ; 	 least asTr7,.,btic1y, --;=*'2Y, if
	

30F t: . - r- ,roper

nethod in the sense tht. th ir;:c17.thc.: questicn IScan
e - rando

wo do still bç'tter? 	 -17cucc 	ðí -H7-3.ct 	 iTWhtL Thic

is obviously an erlpiricni 	 thrl_t 	 :,„,2.1u9t(ad (Tin r. thc.oretical

basis; we have t 	ur kncvle 	 tiry r what w ,mcw

about the dai -P,
lour

If we for • instprico, by 	 ans 	 cr,nidra1ions o.na knowlede

of the behaviour f our 	 can 	 -T7/, clasify n7;:r S'tL in such n

way that the j. c77.7 	 unit:s

each class but cbviou31v 	 17r clasAesv 	 rcduce thi: effect o:r:

Mu on our estir ..atcs 	 differencs in cx7)(:ctr: valus of

u between plai;ses itt th rrcíu c - n .rutatins 	 Clearlv‘ the usefulness cf

such a rrocedurE 17.ends vc7:ry 	 ()ri (sur .:!sti7ntcs of th

random 	 term. in (0, Ti (2, prr-cun3 cos: 	frecdcin and if tho

systematic inpact of i:x.1 1 is fr,u7 	 ;fficiency due to

a lower nuttbc..!r of 41, ,
	

Wc 7ain 	 unhipL;od.ncsow On the

other hand we may als 	 irprcv.	 -.7.ficinew awl reducc

bias by this 7eth(76— It 	rY r th irrneïrt ,ine fl.7 	 aoçu1 no on our

ability te cinssify the unít 1.)r ,cypr1v,

The discusgir. -2n 47.evc., 	 intvdce t 	 t	bsic idea of whet is

usually flenotedanlysi.s 	 h).2 applied in

our case? W11 dirx. ,Ass it by 	nr f 	t.icirty77. cf production

function and a partirlr t ,n ,: 	 Lvi(ur	 tL. r,,, thce is also

1) The contomts cf ' is .4 -i--	 For
direct least sclu, 	 ("-)-12-7'íìLrí 3c is th,:: TrAk
natrix of th ,-.2 	 1.)1, 	 v, c:.. , ( -t9icr where n is
the numb(Ir 	 -.:..' 	 (ht. 	 fl.,:ra-cALrc.„ 	 Fci. r
two stae loact: squ,,Irc 	 .oiruocod1flrT1y M
whre t is th. 	fr7-,q 0,1(., first stn ,;-.7.e
corrutatins. 	 for 	 hlve‘P)
when.; P is thc. 	 ratri- 	 Instru-.5cnt-varilbies, 	 r-on naturally

riined raetds, 	 fcr	 tw-s-cap. iest - squor
or instrumentn1 	 t, 	 nly so 	 of thL
variable; of 1,c1 i; is valid
also flor such



- 21 -

valid fr other

Tge 	 th ITnlue 	 TA)*.z4;-:: 5  .Lunct. 17. is an appropriate

description of the prceuctior

Thus we

r-
a	 -,

(2) V.II'.
it it

where V is wilue eddc,r_	 1 1hektir: 1t U. 	 ,- is (-.1 1I71174Jt omd. II is an

error ter7ç	 a 7.„	 su1s-scri7its

and t refer tc , eritblisli7ent	 yo•

In our cas c	 Iifav of T.I7c7 , 1-.ir. 	 units, nameiv by

r. cross-c1asL7ificnticn alcm: - Ç the si- blishment	 ei7Dension respectively.

Corres7ondinp,ly we ran :71:: , c(7-se th.. r ..rr

(3) u. =VV = 	
4.v

t

where v is th cIffect 	 chractorl3t1cs 	 in T..nern1 are

srecific for Qn ch .	 is the: effect. of
-

left out characteristic 	f 	ch yr ccvre6. 71)‘:! th.Q. stviy 	 77.
it 

is that

part of the error tPrp th,t we: 	 -r,e will 1 ..)7. *haw any systclatic variation

either along th acrosdimnur r 	I:11c tir -se

If we had indics rf 	 left :;z.it (1.=actristics r2.1c,n7, ti7e n.cross

dimension and ti 	 di. re77,criv-Jlyw .: ' u1 hav ec;tirnt4:.ld the

paraDeters cf the

V. =
••■ 	 s

r
•

11
t lt it

V.

provided tht th‘:2y cn -N-1,- in

As we don't 11.,:!v sucY 	 1,Jc; 	 tr$ •771y a lcss restrictive

but more deFrii;ef..; (7f fn-ec77 .—ccnr;uir.5 - : 	 nr.- 1-;1y 	 7-:1!viously discussed

covariance,or del-717y 	 Y(. tpke .c.T.c of 	 systeratic

differences in u 	 a1 	 thc acrc;ss and tio 	 by th'& fellowin
lt

n
— 	 A 	 7-1_ 	 *IC".

= Px ' 	 c 	 -L 	 1 t
1 	 7 T

(5) 
	 •

2) Mundlak intcr7rt it af,,, 	 fact do(:s also try to
estir:ate it, 	 7.1.t it J 	 t ,lifficult to tldvk cf 	 factorc that can
be estabiisbucnt - 	 Mundla 	 Produ,.7..ti,Nn 7unction
Free of ZI(Pri:rcr ,on .;.:. 	 :,f rarm 7conoinics .r61.

relation



(7)

nroeuction funct:'.cn 15‘

type.

(.1) 	 =
i 	 •'L t 	 f-

thi-m (2), 'r1,2r,:c177 of thc, CES

•

where d.=1
1

otherwise.

wben 	 roar.1 	 =1 whe -i:: 	 7ine; zero

47ritt42171 in I/:;fr.: 	 ,-et (5)

(6) 	 inv. 	 , 	
-r-	 ,+- 	 • ti

As we hr:ve 	 in 	 t'his 7 -Yroce4íurci , can bcc,

applied, whatver 	 4-s>

le , sitsquans cm 	 thi.: 	 the 	 sta.7e

squaremthod or a

do not ccnsider it
3dummy-variables :1 	
)

7.rues Vint th72

establishennt drc ict5 	 Oiffrtcc,::: in --1111 .nt 	 This 7. - ay be true

in his ce.„,e » in tl,w scnse 	 vari7ties in .,: .?nai,:cnent ability • ilaminztes''

these coeffic -ientsù 11.1 cur casc ; rt I..ast it 	 cicar thnt thcre ara

also other fctGrs invrAve0. 	 the viri,.7b1Qs even if

much of it prsu:ahi i 1ft iT thi; v. - f,7 -:17 . -

The interpro7Ition 	 ,7A05
	 rbiy 	 easier as it

should be 'riccinat 	 (7(-ur, it Will

also to s=2 extcqlt reflect 	 cycLes 	 thy arc not takcIn

care of exrliciti7 by ur. '

As a sig-Ac (7xn -f- 1 , of 	 rintin 1A, t us ecnsier th 1. :2rder

condition of T -Irofit 'çf".Ci7"111 	ii tL rCfrr. tr) 	 whcn. 	 17,..)rr of te

where 	 is the rc i 	f(Jr stAlislInpt i in

As fmr thc 	 c=c,r 	 f-1N,

relation :lay havc c.7 ,Çriort2 	 s.f-,cific and tiv.

For instancc it can r.,:fioot 	 Ïtc:xn of diffen-.mt

establishTPnts 	 fereicc. 7,11 171.1 	 ?-;( • 07.c 1771propri,tc

real wage rat 	 diffrent	 ,dso 1-r the

behaviour re.1,-Iticri 	r y thr" ' F 	 ,.!-I.s.urcs---rt -' the 17.7r4ab1 ,-:s
	 ter

the relation (71, cornop.ent,7 of	 r trI7 17;entriutiny tr -: n ci:.:rtrlin

systematic variation T-,f 	 ' 	 th. 	disT.1lcnF; c 	ur stuey 	 Thus also

for the behaviour 	crrcr.;a,stnblishfint

specific, t year F.7(2cific

3) See fc)ctnr.-;t.4:: 2) nt.)Gv,

4) SeeOlovewr : 17,tcr 	 ip



(F) w; 	 +0.
It 	 t it

And in tb sane wly 	 fsirAcAÇ:r 	 intrcA7h.lc ev . -

variables to take car of 	 th.. 	 encnts. Thus

writing (7) in 10

(9) ln(-) t. 	 1! P.4.

L i i
'''11 1AT

lt

where as previouslv (1 ; = .1 	 r.n,• 	 =1 when tT rtnd

zero otherwise,

. 	 The .produrtin. functi(m (6' .-Ty' 	 rtinr?. () is 	 point

of departure an concerns funetûni nir±cr f TA.t;-..Amnzivc 	 i_11

be tried if it f_J), 	 firt 	 b(:; wcrth

while° The oreiimry 	 sr.ALIrc 	 darturL. s crlicerns

estimation 77,ethr,A 	 r
	 ot 	 choptE-:r

will also he trier1. 7--c Yi èd l it is c(nsi;'ru.:
	

what.iiver

forrs of th,:' rOrxiors 	 rct: - 's f cqti riA n 	 ipr -) it is in rcncrnJ

convenient ot investt ,:2 	 intrrence tc s.sw if

estirates on the 72.,7in cceffintF! 	 if - b.; fit is

ii-17)rovcd or not 	 It is
	

5t,rc,st t - 	in

estimatcs on till:
	

Ly 	 cf dit5nt :2;stintion

nthods, nd vith =c1 -f:ithr , ut 	 to 	 cn•. 	 thcse

differences T)articul;:lr
	 5)

	5) Sec the 	 t( in Etn 	 T) 	 thc first

	

chapter 	 nc»tc,



1	
71 effects 1 	 T

i i  I Pnri_ T f" f t s c!ffcicts

- 	

r

,

A ex8r_r1J,	 s	 ,

If t? .ne
behavicur relatisf,:ntf:	 cr....,nstant

vrtrinnce we can ta ct

Now., one

f

	As we	 ‘r.ris

ISIC code lAY(2.- inSt'c,:?.(;.	 f	 c1:1

grow, effect S

tire clinensin wr.	 r,-	 inrlvee	 trend

term	 e	 T.`g	 o.s

year effects •s' - 'r	 c.,.ffectr, as I -:,f.fccts* and

trend-effect	 effcct..r.L

ordned in increasin- 

t effccts fft: ct.: s    

••••••

-



*.!	 1:1, 	 G.-

T' , (

"*,11

nu	 4"." 	 is

r(.: difficult t fi-,un cut

pm:1

C 11

r)

cr.;2'Vn 	 ;s
21 -

c-rclusir n is i:J-lat 	 either

hypothesis)

as we see ratber

the rroner 	 t.

all fcur c-bretlies

the ene-hy7ot 1-csis

is rejected wi1

one hy-thesis

1- ('

t:

3huva 	 in this casc

e7. ,:v: -..Fcr it cc,nverint te us,?.

t h —

idepandent

is only slibtiv 	 tt,

a level of CJ.K. (f th••

By r...!-eans	 rc.nrssicfns we shriull

fi. 7.et at firly

cf ç 	 irtem! 	 ctry

cut all 	 -•', -•	 7 	 _ 	 ,..
, 	 .

• tyr.:;

	effects'
	

--x(fucticyo,

relatiim an: t1 	 'ii- rc .îi 	;
	

will

with the diffc:ront

	TI P ,:	 p-
	 e i•	

C E.' ez, 	 t../1 t-

can 1)e 	 t	 If -th •, 	 " , -rc

rejected it

say T: is reject 	 171t1
••■•

T eTfectf;,. 	 Tf,

:rcctP ,1 (1, is ono-

shall c-.o 	 eieyr

lriri 	 trent3 ""
 S Ç
	 *

c; 	 =.3_

r t

14 C.: have '3.ere v rr 	 r u :t • 1 1. 	 critcrions.

1-ossil .)1y such n result :try' 	 'or irr i - -trictiv&
	

is net

quite well
	

71-It th, 	 ir 	 tIrC crcIS -Jfect ane

pure tine effect 	 is ,2n

terms of the 1-.- urtic,n

rarldenly distribut 	 .?17

.r V. t nnr.;

aro. not (wit°

The nurber r;i5. .yrrn':,s in f. - i-, of tests,

that is 12. 	 If T.7c; 	 t-;-\ 	 • r,97 	 .v.,.(-nce of teats

E we nust 	 a 1,.2.17,:,1 	
-.
	 cct tr E is 	 u7Ter

hound  of the truc. 1 . ..‘7 , 	 Lit; 	 tl.,Q tests arc

the overall 1.n7 ,71 sf
	

(



c) Long run. - ver!:; c. rr run •           

Th intc.r7rti:in of '124: 	 very 17u.ch on.

what kind of 	 th.7:t i

to interpret t!-Jc., rult3

us to inter7rct rcn ,

at cncnrefr.z

le3cis

thcn

is the .proper inttatin 	 ::yor rs!Ats 	 c17.-.-ss-scction

tiremserie ,"
	

Art t*h.Y

that it is rifiith( ....r (7,ht7 ,rt r -0J% 	 r,	 ur.1317.isfactGry ,and

we.: would lik- tc 	 cur. 	 in cw.ch 	 1-47.y that wo r,nn soy

sor7ethin[ , ahr,ut tli srt-rtir rr 	 rti 	f t72, r crprocss ard Cac

long run proprtie, 	 fl,27-ticol-,r)y ir 	 zzufniA differences. A.nd

n0 9 whet is the intcr.-rettIr c;f.

Thur; to Ttudy 	 rclaticns,

we nut estirrntc tt	 ur
	 r•• 	 7rcr kinds

of datn-
6)

Krizhm. 	 in his 	 :!..17 	 tt 	 th‘-' 	 crcsr,-

section tim-serl 	 rur.	 ucticr.r.1.1.1acticx. estites.

This is, however, not 	 ir 	 Krishml r.lces t7kos

out tb(: inter-cstlijint 	 -y=

What I thiriJ ï 	17..!L (niv	 •1,1,:-'7
	 shcfr.-t-rtm

relations in corTbi 	 ,•
	 Vs(' the averagos

Tbatof the varinblcç 	 fcsr '•ich

in, if we blicvc 	 th,o

17,,araters cif. the

(10) 1n7 =

Ni-var.e the vari.ablen 	 -.70:,0-11.7.7=to in

By thic rethcd ve 	 mcasuremcnt errr.:173

present in rDur variYole. 	 rifl

business cycle variation, 	 r2(:)sibilities to

cure this defct,	 it S(-:-L , 3
	 T,,J7. 11 	 mify relation

(10) to take cax 	f tir J fct t-• , „ 	 -,r1ly 3 i.;rars 	 must hwover,
without .

econotnizwith 	 (1:), 	 r"mchl

running inte 'lepTacs 	 in

depens there!=cr wbt. ìÌ1 	tacc-.1.- of .-, 	 f-t7 excursiona wc.

6) See r_cference in f: ..)c-YrAl:



going to pursuc insidc

It is of (.-.ur5. 	funetic:n it is cf ipterest

lock at, and cm.r,rc shrt-ruf, 	 iy!lasticitic • The 3am 5..! alsc

valid for behovirAlr 17(ti(:)nc, T1-2 Ods 	 First r ,- ,un

ourselves tc cf-msir 	 ritin. That 5 	 si irate th(-:

parameters cf •

(11)
V

(1n7)

By applying tie scri,:- 	cf 1 ,721---.1.; ( -,f 7.7.1-ir,:c -, ,-- i - -•r J. -- - ' ;.;. t.-. t. -..: i '.- f x„ TC: IlaVe
: 17-qtitUtiOn !

probably reticce ncsrii 1-1(' 1 .1.1,5::::: ir r -1( 	 '1'7.ir,3tf... '-r1 tIr'.. .', I_StiCity Ofiti lle

. . fir-:td rroduction and
t, errors cf 7r,casurc7-nt r:ucil as :iffslr:pc.: ir-1 (Itiity : -. f iaI, sur atic`incompletelyi

wace-variables acr(7;s ostaMi71177nt!i;. Cr te ttcr harci th 	havîcur

implicitly asstrled tr 1-)e	 ar.71,Jnr„-- (11) TN3y he vathcr c.c?labt-

ful. As we als	 befwl"it-	 cs-711sir

versions of, or relatc.! v2rsi7n tc ( 1 ) 	rav , t	 gcccssity

specify the snort rfln 	 thc, sT-ecification

in (11). But as fc.1.- the shrt r1.1.6 	 tbc nurher cf depreos

of freedom may quit 	 7::Lcorv	 f• -1, the no8sibi-

lities of extnsicns ar,e, 	sf	 .1,11) •-11.):-vc.

	

ccncorps 	 c;?,;c

scmethinp. 	 tr, 	 in rt._ cr_sc. 	 t11, 	 elasticities

above,namely trs corr,nutc. 	 hv 	 31vorits • '5 i.";t3 variables,

but averer!es this 	t!„:	 -f "lur dt 	Thar

is, we compute avc.1,..aus 	 -v-r tc rine 	 cf --,ur study for

each establishment
	

Th 1tlf7. 	 lcmg -run. clasticitio(

of the Cobb Dour.laF.:

0.111111101010610. 	 a•■••••••••• 	 •

(12) (Inv). = a 	 -+. 1

and the 1onf.,7 run cAasticity cf

(13) = 	 ••

What is said nbtr)vc ;..7A-1(7 , 11.t 	 vcr5ir-,ns Jf
	

1",,, 
Z11'	 ( 1 .1. )	 t:.h

possibilities cf 	 fr (12) and

(13) toc,, but in. f.71J..5 	 :TwA. drees 	 frecdr)ml 	 lzv

consider it c.7 ,nvenit 	 vn77.iab 	 in (-ar 1.--Ar run r,olatinns'

above.



Krisiii
	 7) 

c'-risirers 	ant -hLr vv 	 .2.1stiltim- the icm -:,-run

elasticities. That is .tr. ostiJ7lec
	

1- 17 Trc?ano 	 thc relative

growth of th 	 J'r( 	 t' th 1.7.!7r i,ir ccvd 	 study.

This rethed 0.eprIlec . - n 	 •

this methoil cannot

is also applic by 	 , i7 	 rf 	 in-ftrrns

nancly everythim- 	 firt

The computatins 	 n.cr 	 17.7 	 orlisi( ctrinF

short-run versus 111:7.-rur 	 r CV1. 	
. •

the general erciss-s(?.cticr• 	 iir rApprch. Tt 	r1sc. substantial

interest when stuerin;',,Aiffcrcst -	•,?17.rr:Ts, rticularly

measurement errrc. 	 ç thia 	 7Ti1J	 1iT 	 ta1s t.lether with

the presentatic,n c)17 ft;-

d) Attennts t tr a ce ttac,, cff.i2ct 	 efists 	 chn.,cr.,-,21oei 	 technical c8whc

	

. 	 a 	 1•._

ane transitory vari.7.tion in 	 7cIrif:.

i) Costs of cham:-c,

Another if:morce 	 -.1-,:•nyt-,.--ics (•: prcuctin jr thc

specific dynamic .!s!:-;ct of
	

nnd the 1 . .,:h.,7-rs,7iour c)f: thc

production units in 	 sne..just'

to the present type (-,!"

by other s a1trnati .w.1

in this directin in 1- 11 ,

present any detilt. 	 r

only adopt that 7art

on the idea c,f • acliwItmnt.r

this theory tlint

it f,c(*,:7:, t 1.. ifficult to 171mc much further

r!lus 	 crinnt cr,17 very far

ctOy, Thrnfcn: t! 	j3is net t.Tc plac to

silch dyneNlic econcmetric models. T..!c.'11

A, 	 pr - u(7tir•-r, m(--(1c!1 which is based

C.:'
	 • :) 	

The bo.Pie iden

cr- -f 	 sc-1.14 of prz.--ducticn.

If an establihmort 	 in particular ixpani the

capital stock (:(r 	
•• 	

pnçl .qei -Linistration etc of

the establishment hav to hc 	 to this 1.1.1-70G, reurce that

7) - See referenc, in .17 , --tro -: 	 Lhaptt.tr 1,

3) See fr. -2r instanc 	 j?ist.77-7!nt ::. c.stc (Ind 	 Therry (47 Supply.
The Journal -5 P',711cia1 	 y, 	 4 147, 	 Y€1nvo.7Ftinatic.n.
an 	 • 	 (2-f. r1hOoc1or Prcaiction FanctionG. Fcrth Ticlland•
Publ. Co, 196'7,, (.7%;17 -%tcr 	 ff'n Fstirating the
Econcnics ,:;17 	 •rf.r.e-cT.1i ,.. 	 for the



S UcLIt.1iY aise in-

'-.1inctic.n is maxinizt.,

if .ntecssz-,..ry,

Together with t&

troduce a lrAl run 7-,rfit fu7ctir
orw:,

instead of a shcrt run 	 'n ,7s it

otherwise would havr becr 	 ic 	t tL 11r.pos • 	 c.urro. 	 r.lroeuctior,

One can also think of ccst r cf -)ntrctir-, n, 	 pricT.:, is nct

symmetrical, that i 	c•t,;	 (lifferent fr

expansion and for catr,lcti,

to allccate ressnurecs .rnr -,») ,=crt (,f
	

r.,- rFi.tion on ti:.7!

expence of thc short-rlm

multiperiod (u • tr) . thc

adjustment of the scah-:

c 	cf to 1c, 11•-, run (17

•) 777.7.fit functicTI. 	 fut. (1rtain1y

necc:srFirv ever to maxirdze

the short run T7:rofit fr.nctin, Th( -,

is introduced tc dot‘?):77til . . ,2 the 	 ac'jil.t.T7crIt pc„th

the costs of such ;1.fijuf.j.=nt,

	Anyhow, the clust t:'r t t1a.ir 	is Irecol-fl -dy tc-) refincd fer

our ampirical 17)^..siE 	 (tfrnin.: with :.ny 	 eJrc of

accuracy. But w 	 th; 	c.osts Cf chatc

can still bc investit 	 whnt 	 t11.;, truc 	 arC

behaviour structur ,.:, 	 chcrly ri 	 te

make about the conclusicn 	 -_r 	 (1r 	 fFucl  cri oe1ysis

ihe quection 	 c(-.,u-71ts it
	

in !:-.(2 scnse tiat it is the

only one ve have 1, fnir 	 chon 	 s;T7 	 nLcur, is if such cc , sts

change hlve ary innertInrc , 	ljarters of our

relation. Or pet in
	

ir 	 true .:nviur LS such that :ur

models are funeaentally

We have, nr, t 	 infc=tif: 	 wri)11,_ t:. • 	 cut

a satisfactory aro:-.1ysis 	 67, and wh.r2.t ortc ought

te do in any (-_.sc i t. 	t: -

chanFes of sclo. r/F 	on itt 	ir :c t 	pructin nAatien,

to sec if thcy 	 (ff,:ct at-; 	 if t ,; ,A7 aff2ct

other coefficients ci- th 	 si-n;fir,Int1,-7, If this i 	c we have

to take the effect cf 	 intc 	 If rc -A ve can cou

elude that if the idco cf 	 ccntç.,	 r2.17,y rclevance for Wrwegian

"r run profit function

thc function expressin,(7 ,

!lanufacturirw at all 	 carrr't

say anything brut it

Therc ar.,: in rids

Iv? 
-- »?.ntr.; 	 .1- •

	
infati ,--ns available to us

i w1:,1J -1 . .ry in AT-1,cJ: all cthr cases

trying to 	 fr . rults

sme qualificaticnf';

true in the prc:sen

,::.xonc,mctric anaiysic,

ahrv, t -. 1. -ds is .:1,7rticular1y

tr.



CJit ti 	scnie-Qffect

they arc r:xesented

pen cutir.	 this staf, -:,c,

First, even if our vari ! - :1.1 .*? 	 r.--,:slst consider thelr,
N

a- endogenecun

a partly reuced r1„:!1.,--.1... • •

is now at best

one can "hardly think of 51.iC-i

are exogenous, Thus •.K.

prob len.

Second, th,:s, 	 .

int

ccnsierati-n

vy11-1.ovn r,i177..litaneous c,flutions

exi:TcsrAn cnge

in scale r. -.)f oneratic , T .1 is 	 11:,tri3bles

rAy reflect also cbAcr thio.ys
	 fir;:;t

we may get a netivc ff. et
	 ar, 	 chr.Fc cf cap -711

if (some of ) th•». reperter':. invent 	 co.e 	 onern.tin the sar.7..e

year it isreport , 	1.-)T1	 "or.nd
	

t
	 F.;itivo effect of

this variabl if 	 ccqt!; 	 claryc 1-1c. r new carit:751

not in cperati(n, if 	 • .f•/	 t,-,2!7*.7	 1 1. 0
	 rc - 1(.v-1 -ncc in

Nergegian Ilanufacturin iretries 	 t1-1

valP for the vnriatic: 	 crir r:f c.cs

input., But in any c: 	i.

these variaMes 	 Y,:nbie.11)

Thire as we haw notsp; .;cifii::

als(

in lanur

--jfect

rodel we cannot say whnt
	 th .	 r fcr7 in whiciL
	 shou:P enter

the relation. It girit

47.: f these variablor, T'it is, inria c:
 ,K

above we usc 	 7ds	 12(2. in

ane a matter of , ,derat

What we can r': jr this 	 rlthcr

The variables 117,,pofully managf
	 Lc: catche(,-Lficets of ryi-, ssihlo

misspecificatinns of r -yur 	tr	 -f%rsent in th'  behaviour

of the production units ( --f our stu, 	 si7nifir.9nt

not si7.nificant ccefficint cf 	 i_lit.rr1ce.:1, for this rurpose will

be a bit difficult t 	 int,,rrrctotion,

9) 'Jhen euch
'a productiell functi.• 	 ny
conveniencc-

10) The em:f)(D(WIrt ) ,,77) -chc:s 3 :; win 	 (77k(e9s 	 1-)(dow.

11) This st;71trt 	 vl-rio1)1 	 renily 	 endeFfeneous
that is if t-s ./ r.117 	 chnnf..7c.•

harC..1v bc e77.enotee
rtaincd fc:r.

i



ii)	 emboeyr,c.-ot

The erflbodyrcnt 	 7rwth

seconomists in rccert	 i rcur7hly
that

speakin5fltechncici.c1	 1nVC:CtTr.,7.'T.At in niv crmital

goods, and 	 rruct ivt

than oPer on ( F.; 	 tli7= 	 rirt

very successful

in this study 1 ..f.	 • 	 It i. 	tv.rtinp tr, try

a tentative test	 f 	 act g.1.13b.na

applies 12)

The 	 intuitiv?ly 	 it ]J 1ìL

an additienal vr.riablr: 	 tht-:

ness • of capital— 	 ,
	 ,.!xrcssir the rtin

recent years invGtr-nt 	 tc„ t 	 C -
	

1.7;.:111c, Tik srrisa wc select the

investment cf
	

7 1 . )i. t 	 , but ta:trinp .,

the degrecs.f:reelot.:! 	 1.7Q

investent of
	

1.7 1:72r, 	 ycrs cc,uld lead

to a poorer ricasure .r•	 sui- tri -1.37 	 f: aria t:xyn

of investnent r)ver ti - . 	f tl)t 	 unit 	 hav

constant depreciati-n 	 vo.r 	 indur;try 7,7e

get our racasure of r... ,7‘.c.(:.at. , 1

,14)
	 t-.3 	 •

íJQ haw, n ,7=t inelu 	 curr,T..!: 	 in 	 cf tL(.!

qualificatir)ns 	 1r. 	 (21,f-ut
	

4 - f-rnotirn.,

Success or failure. 	 S	 1; cr thc p.cross-

e.inensien of ourstudy .. 	fGrns

or aFainst the erbf 	 thc?refcre

ccmpute the averaG 	 ‘.•?. s t al) 1. 	 r7T,I. use thc,se:

averaFes in thc?. 	 r.s.: ç u5i 	f t 5s2 :_ . (-:finition of P

above we • loose thr;..3 yc,.7;rs 	 cur 	 frci7 t=62 te t=67,

12)	 F: cc foctiact ,.:2 2)



The presur--aLly 	 7ointc,:! cut

explicitly0 TI 	;: 	"13 hr-x 	 tc df: wirh t 7,rcper

masure of the capital inf: , uf - 	I	in trTle, ane c -J7

soi irrrortancc we •ill 	 sinificnnt cofficient

of R when it is intrc(uced
	

!uc:ir,T-:ft1cti 	 Tcï 	a significant

coefficiant cf cur 	 otr weaknsIcs cf our capital

masure. Ve 	 vc fcr instancç.2 	 nrfcrr!',nce of a

capital gocc -1
	

717,-;r if, vv.. 	 aUr.Oe

depreciation ritic 	vint;Igc,, If, for instancy;

capital F4n-Jis lose Conn fcur	 sin0y

reflect this 13.crsu -,-7en! -] 	 T(:rf; F reccmt vintas, n ris-

neasurctent that has nothing to t7'i with thc Elrbor.17- cTrvp.othcsir;.

But anyb.c 	 !-o,r; tn 1 	it±	 c,Ipital input variable,

and even if it is 	 it tl.ctfui if k7 (.7,111C_ interrot 	 and

sipmificant 	 rcf.;ult 	 tchnical change, the

situation in thit, 	is (31-N ,yH,.1t.. 	 1.7,-r--LI-atic than in tae previous case

where we investigteC: 	 t_ 	 effects of

c-.7,sts of cbAn ,-,,, ,

•
iii) Th 	 ofeffects 	 tr r_aPrItc'rv 	 i• •

n (R,---2ne,0

In the sLort run 	 tt 5 	cDtlislments hnver -Adjusted

thelLseiWiS 	 WI'At t y ct,ct 	o 11,7,rr?1
	

for tir y::ocds. 
13)

The actual derand 	 ,slx»rt rut:: vnriatin, Yolhetburly ran .7., or of

nore systematic kind uslvilly 	 bu,Ansc, cyclo writicns, Thesc
tbof!e of

variations, at least	 first kin, crc ratbc,r unr,rcictable, 	 tho.y

in general variations 	 in t,17 ,.: crtity 	 flbw, we

have in our sturly no dirct ;: ,..(.11117Ç -. on cr17ocity utilization ciL-

variAtions either for 	 .;w0-11 [or fte eiffrent

industries. Tb5c mstin is 	 if ì5ny f t 	ill.fatnn available to us

show variations uc to sh ,Trt run 	 in 	ai 	art if the 	 variables

can be uscji 	 carL 	 sttz vrIrir!tins. This is of course

a priori an unvt,rrant 	 puE!stI(v::, rct
	

t(...iicv: .1 that a least two of

our variables will shcv suel vnritic -;ns.

13) Some 	 . cstalishcreots r ,,ny 	 the.ta tc a nornal'
supply cf raw 7.trir.1.1s, fr irstm. f; cn 	 :rrinp oil and mo-, 1
factoris,



ana
, 	 14)

stocK,

in general 7)rr,-1:-.7c=rtility with

1 -71tcly t ttc:, ca:ital

7)resuably

ut 	 77arljn:

this can

f -r 17! :;

These twc, 	th,?: capital

stock and th:: 	6F	 of thcs

assuLcA to be su?Tc-infl neindc,rs, 	 , currolt 	 afAc T.:Pin-

tenance 	 of tt,.e r,71ritJ, stnck 1.?7; t.• 	 ktter

there is a certain 	 flf 	 Tu

recessions thc 	 1;7,Ar stc.IT, cart

produce for invc-Aatcris
	 1. 	 for

and l'aintenance. cf th;: 	:f

when a positive shift in 	ccoT1r t 	 t 	roduc( the

inventories of finisho 	 an;/.r 	 aintena2ced cf the

capital poods

Thus wc'll apply the f(11 i- 	• nTairs an - 4.int.FA.nanct2

variable : -

(15)
'...

ane thc frDllowin

(1 )

to t.,*;,- car. of sbcrt run.

As usual 	 can t:- in!. P:7 n 	 -f 	 in ennncctin with

t1ì(: results f thes 	 rfl:.ct the fact ta t

those establishcnt!..7. 	 stcck hay° a

hiFher nroductivity nTY. rar . thi r isn' 	 in

nley 7ct n re , qitivc. 	 f 	 it :5(: .11,1rtivc •cc(7)rein

t2 the ro1* WC IJArc 	 7,.ablteuemee-ni.ys , eue to

transitory vari3tir ;
	 1.7c2fficier 	 S

ray, t1ter3fore li2ad us 	 *.ur
	

if it in fc,c 4-

is sic:nifirontEw c Í	r(7)le

repairs and tiainteuauce is .71s(7,'! .17_ . '

14) It ef-)cs, 	 r 	 - ttw ç _•istrit-otic ,n of the caTjtai
1.2 trv 	 u-nTAf,rtion-



•4 -

As concerns thr scccni-:!. 	 7_-'rcta1y rather &Fite with

Y instcae cf T. th .iÆ

candogencus•than r 	 if
i t ic 	 - tc11c.:

r., trorJ.ly rc13' t -.	which 'rrh1y 1s

heve an *element cif ..:.2n.c7(::cni.ty•. 	 1.71 	 ca, if 	 thr. 7:,71. 	 it is

assumeil tc o s.)Ye of tJc-: tr.;7 .i.try 	 in c 	i 	rc71.ctcc7, in Y

and thus alco ir V 	 Th in
.

case we Fet a !4uric.,11 	 mV 	 Thercf-.)77.
chosen d theorctic.al li._! 	 but 	 - Y

presuilv 	 (-1(T111t -r, r. ,-..17.cly C,

e) The forr cf the -Ïcoductin 	 thc: 	 . ,. 	 ;lctor substitution..r. 	 .,,.

Our - first • 	 7--17ction ar k1.vìur rc1,11tions are

the value ad(!oc Cobb '.01.2 ,4,.1p, 	 .A.mr 	 rapectively, both

rresentea in sectifin a) of 	 ch:17tcr. 711, 	 wonle. like to rake

in this context conc ,-,..rns riostly t 	 r.fIrction

First 'ei1 try tbf. .- 	ifrihich is	 Taylor-exnension

or the MS relation ìcn n 	 (A: substitution of one,

that is, the ' 	 Dr-)11s casc. 	 , . . rCtntien. ill c tr 	 erl if the

pros?ects of -• 	 uLful 	 •-)nrticulnrly uc to thc

poor measure we havQ of c i

Second s we'll by means cf 	 irvostir 	 if the (;.lasticity

of scale is inderendent (.) .f 	 ,,articuhlrly if it fa decrr::asinr with scale,

as this, ti .tecretically is 	 7,Fi it i=lies a T..7 share

rarginal costs curve.

Third we'll look 47,:.1 	 consic;cr if

it is appropriate to bve 	 cyrft? 	 fer
	

innut. That is,

as an alternativE we s7)l1t thi:: 	 tTgc,, 	 conceraim7

production workers, rL one

Fourth we'll consickr 	 c],:q I- 	 role ').f. thr- tbirc? factor of

production, narely raw mterials, 	 11 lnel . 	7rn1:lms cf estiatimi!

the output elasticity ( ..E this fl.ct:c-r 	 arvl 	 ,n1ternativp

specifications of the 7(.-iss 	 7.r-tin function.

Fifth we'll loc. 	 when cnstr7leti -ap- ractasures for

output, ane input of raw 	 • Tc th3n	v€ t	 c. ancthr body of data

and this 	 falls sc-, ewht outsid( .. the ..rr 	 (.f the :71;linat cf the study.

Sixth, as ccnccrns ;7st 4_7-F!ation 170(_t_ 	 consider the

possibility of applying instrunept. ,7.1 vriTh1 	 and the twi stc lenct squarc

method.



Cmcernirw    :t

specification tl= t7- (:

Cobb-Douglas r;1 ti

t  r

Guitituuion ccual

 one. 	 By ncr-ri-,; of t-Jtis r•

share estivat ,-:rs

Secr. -iV 	 -,,/ 

•

• interstei7 in factr-

en lyse a si1y 	 •
	 .assumer.;

to be first orer 	 , 	 - 	
, hut not I 	 afli us

behaviour. And in tHf 	 rrrb17r!

what is the effcct 	 11.7=7 	 7,.7t is t.. 	cf autc-

correlatee errc-r -ter.

	Tiire we'll in t.knrrai
	

i krt1fir-iti!:.7. rr-.!0_en 71s „:.(-ncerr

thg.,_ elasticity cf substitutin

in the context of th.. invc ,1t 4 - - -

ìdntificatin 7,rchlorr,

raterials and t:t7c valu

rinally, wq:.'11, if T:ossibl

assumption, tht 	 if

the same, indepc.:ndent cf

of production .42..Inctint ,

c.,0-1J-4taL	ti 	1SC 	ut vorc

f 	 funrticiscus,?, the

hf- titution. DetiJXrt

4•• •	
ryn

	it  th• 	 11(2)7t1city-

crIn be assu7lerf. t be

cnr. 	 studi@ri. both by r.eans

retz-stion,

!--ry 	r
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