


1. Introduction.

Econometric analyscs of rroduation and hebaviour relations hased on

combined cross-section time-servics data are very rare indecd. Taving looked
through what I believe are the nore ivc-ortant econometric studics of production
carried out the last ter years I found only two studier “discussing the

theoretical protlems «f corbinins crose-section and ti-e-series data for

. .1 , - i . . .
production units. And I found 1n {act »nly one study of sore size where such
data are applied. Thus even if ny readine nay hoave been superficizl and

therefore the probability of having overlooked sore imvortant work in this field

is rather high it is cuite clear that this kind »f studics bas an ignorable

2mocunt of oconeretric studies of producticn. ¥Yven the rore

e ]

fraction of the vast

3 _ ; . . . . 3 . .
recent survey ) of ermirical studies ¢f oroduction with ite 345 studies in the

list of references has cnly a few lines
series data and itrefers narticularly t»
Now, ruch bas hanrened mntle fiold

relations since this survey article was

shiout corhinine crnss section apd tire

. . )
tho thecrctical article of Mundlack. 7
~f estimation of rrcduction and behaviour

written, bat chviously not in the

particular field we are soine to consider in this stady. One is still applying

either time-series or cross-saction data, Thus with the outstanding exception

of Krishna's study “irlter's survey raksos a peod status of the state of arte as

concerns studies based o “bined crooes-sectlicn titd-saricc data.

There is one obvicus reason whv such studies are rare: The erpirical basis

necessary for carrying ocut suveh utudics is rarely availzble. Thus if you don't

have data for it,it isn‘t very inter:sting cven to discuss theoretic:zl¥y the

econometrics of such studics. S¢ cver if ¢ cestination »i the acress dimension

1) Y. Mundlak: Bstimatior of Trecucticn and ~chavieur Sunctiocns Fror. a
Coubination of Cross-fection »ud Tire~Scries Datn. In 0. F. Christ and

others:lggg§g£2§§3ﬁ in Meonc~ics, CTranfera 19723, and ¥, verleve. Estication
and Idantification of Coblb Neuplas Praductien Functions, Horth Holland

FPublishing Cn., Anstersac- iaﬁﬁ,‘bhq;tﬂr VII and Append; - this chapter.
o3 SUebter .

L

Lot

~i

2) ThH.

This is a recent Fh. D. study fro- the University of Thicago by K.L. Krishna:
Producticn Relations in iicaufacturing Plants, Ar Fxploratory Stud :
Chi n e AL AL Sl Y+ Functions
icage 1867, Sce,towever, zleo ¢, MurliaK:  Fapirical Troduction] Free of
Management Pias. Journal ~f Parr; Tcenciics 1961 and 1.0~ck: Pstiration of
Prcduction Functicn Tararcters (o- Trrgs Section Data

Econoretrica 1942,

3) A.A. Walters: Prcénction ~n

Econometrica 1943,

Cogt

Functicns:

Feoncmetrie Survey.

4) See fcotnote 1) aleve.
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and the time dirensicn in =nrincirle is suvpericr te oither of the twe 5)3 the
former has not .aupdt mnch interest arenc oconoerctricians, 2nd at least not
80 much interest as it deserves.

The situation in this fiold 1s vory ruchk thic este as the cae we have in

»

econcmetric studies ¢f nroducticon ir wonerzl- 0On: is  estimating noclassical
production functicns because thi fdata ususlly avaiistle suits such medels
quite well. And the roason for thas nay he thro these fn5» are very ruch
coloured by a n€oclassicsl way of thinkine. I zhe  therry of neasurewent
is neoclassical the rwasures can hordls be usad to anathine elsce than te
investigate neoc”assical therrics. This Ancs not rean thet necelassical theorics
are uscless, guwite the contrary. The peint s that thise the 5 have been s0
dominating the last dccades th-t it has beer difficult tc investigote alter-
natives empirically. ‘Nen=necclassical Aata haz bosn rare and  uasystesatic
and thus the discussion of non-ncoclassicel vedels has been limited toco. 6)
As I cengider the data ' point to oarclyv as very mueh neco-classical
I would like tc point cut, to e sure, that T'= not point to leave the safe
world of neo=-classical rrofucti.m funeticns. Snd to laover the axprectaticns

still further: This will Le  as the €itle neiris our, an cxnloratery study vhere

I puess most of the fundmrerial cerrand~aonts ~Ff theoretical statistics arc

ignored.  The Purpose of tho s to investisste sove well koown and some
There will 51 e data o

less well kncwn thzerics and ehavicur dats  spocping , and there«
fore we cannot expoct the corfor ascurptions neces ary €~+ anplying
‘or instance standard t and ¥ tests without cuslifi- ens to

v

5) “lis smperiority refers te the possibilits
present both in tive-gseries studics oo
words the identification prohler s 1 . L e:
combined cross=-section tire-series sample.  This wi
more detailed in the third charter of this research
theoretical btasis for the study is sketched.

ifferent typas of bias
studies. In other
ier ©n solve in a
1 naturally be discusscd
sronesal where the

€) See the list of rcfercnces »f .7 Halters survey article refered to in
footnote 3 above. Sce alsc the list of referonces of M. Nerlove, PRecount
Empirical Studies of the (LY md Related Froductien Functions. in M. Brown:
The Theory and Frprical fnalysis £ Fynductivn. Studics in Ircone and
Wealth Nc 31 New York 1767 ’
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be fulfilled 7). However, the standard ststistical tecls will be applied as
if these assumptions were fulfilios. TFuot f it has some inportance for the
interpretaticn of the results I'1) adrit ii when 1 »- cinnine arainst the
theoretical statisticsl commandronte provided alse thet soreting
can be said about tha pessible ~ffecte on b vesuite Jac to rthe ap
of theoretical statistical toels in Ararprenruits situations.

What ecorctricians toais ~ogtlv {excort herrer thoerics and hetter Adatal)

N

s a morc suitaklc

P

crl thooyy of togsting soguecaces of hyncteses. Thas

1

eorencs ocen bo fermulated ipside the frame

[

s possible in rrinciple 1¥
cf variance-covariance analysis. °  “Crherwise tae cenncetion botween the

different hyrothescs is snd v oiecticn 4y nonrejectiorn of a

hypothesis is rore or less haaa: cr vereral avaluation of the

¥

results. This later vathed zdditional

informations; Fer irstance aheut the sion or reascnabla™

“oldave 18 remscnable” isntt a

level of a coefficicut, ~rovisa:
prepossessionestablisha’ Ly »issrecifie? radels nrovicuely armlied
One thing raking <ata fishins ~erticularly reocossary is the overnresent

the wvay  variables should ho resgured and

protlen of discrarancics

the way they rezlly arc rassured.’ Given 7 cortsirn bind of easurerent crrer

one can in some cases say sorathine  fusiitarive ohewth ats offects on the
10)
°

estinates Zut to lizrn sometkline abour thedr iv-crtanece vhen a certain

estination pethed is apnlie’ on a corrale redel for 2 enyt zng of Jatz we

7) It is difficult to £ird zny
set cof data with litric
of the contral infor~atis
difficult tc come wery
is a sequence of wrisls winh
of new results. ¥rw ove
they are sins gonoerally ecorvirn o
like to point cut that i ian ¢, £ror o theeratical
of view, worse tn lcarn by ind
irpreve the perforvancs of t
thc sare st ~f data i

ne researcher learnire

8
he% wicor and nerformance
duetion unita, it is
L sxperimenting that
medification of rhe nlans in “icht
sxenge cnes ovm sinsg by arsuine that
meut ccononetricians., Tut I would
1 statiatical point
t of dote how ¢
, adoing on
’nvfncturlnf 1257%,
. the results.,

£) The possibilitice scquetces of tasts will be considered

in the theoretical
9) This does nct
i

any such ex
cf productic

v correct  veasure of a variable if
. wi ogow thet rhers on the basie of the theory
ig 2 boltar comsmia,or hottor moasures thapn the nne zoplied.

LN
L
5

st
n

10) TFor instapce w L7 puchors Are used in 2 ecasc when Aoflated
numbers shrouls acenTilne £ fhe unlorivine thoory,

procedurc. Bt heving a piven



have usually tc try th- roethod on the model for

under consideration.
with different deeraes

try tc get av impression of theo

other words hew scericus the identificaticon prohler

our sample.
But due to the

going to apply

By annliyiap
cf roboustness

.
3
BN

nooerrancs

comlaxity nf rh

we car hardly ecot an undisnutahle

the set of data

difforent models and estimation rrocsdures

towards reasurcnent errcrs one can

~f the errcrs introduced, or irv

Aun: to nismeasurement i3 in

c e .. those
eroqgliaritiae of such data ad we are
ranking of estimaticon

methods accordine te degree of roboustness.  And the nerforrance of one
estiratien wethed docs not nmecessarily teil us nuch abeut how ~ther methods

will behave. /4nd if Ziffe

run intc a scort of an identificaticn

rront wetheds

are anplied on Aiffarcent models we

vroblen, 1€ one =wd2l works , that

is,pives raasconable resvits whilc the othur ¢ives unreoasonable results we
don’t know if it is <ue to the rodels -r the ostiration procedurc

The discussion above is

But it is an atternt to justify
we run into such problems
their proper centext,

deus

The discussicon ahove

(still unproved) staterent prescnted at

in ¢oncral

as those renticoned

aLen

it isn't very useful.
wnd 1f

toree and as such

the cxploratery thturs of this study

above they will be discussed in

i indicate quite clearly that cven if the

rthe berinpine of this introducticn is

true, that cordined creocs-sectionti ¢raerics dete is sunerior te - either of

its components it is quite ~tvi~ug that estirating nroducticn 2nd behaviour

relaticns fror that kind of data wo are geing £ apnly is an uncemfortsble

task., As I am going to do it io srite of the sericns liritations beth

concerns the wodels applied and tha data, and thus the innerfect knowledge of

what is the prepor way of estirmatine the coofficionts,it is for three

reasons: a) We'll «5ir o g vmern srisnee ohout the performance of coxbined
. . . . . furrrl\ |

cross—section timesserias data in cconeretric productic vtgth1L>. b) I

believe, seriounsly speakine,

structure of Norwecian manufacturing

basis of this study and c¢)
data, try tc identify thor,
point out nessible cther infervaticong

more useful in econcmetric rescare

studv is s-

11)

The nresent

contributed to.

manufacturing in 1%%3, and thus
11) 7. Griliches an? V
Production Function,
Census study in the

that

loarn sorethine abeut the v

crmgider possibilities of

. Pineata:
Fertheerning.
Followine,

we car also learn zoroething zhout the

cetatiichme nts which is the empirical

culiarities cf the

f climinating them and

thzon thosemew availatle that could be

~f this Fkind.

m extension ¢f a recent study I have
is Yascd on Census fata for Morwecian
it is a pure crass-section study. In the

and the Form of the
atudy will be doncted ‘the

¥Yeonormies of Seale

h
i
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present study the rira-diransicr 1g

4
. .12
te the Consus study )Q

across dimensi that is f2

v

As T would like tr Mave the

results cbtained fer the nres-nt »ne I have Tivstiy tried fo define the
variables in the sare wvay, o the Lrreest extent roazibic . 2nd sccondly

I'11 also inmvestigate the

Census study. %ut, natvrally, T°1? alse inciude ¢ ther oodols that are nossible
toe analyse due te the tirme-dirensicr in our Jata

In this Araft of the v

erpirical basis with 2 proscotaticr ~f

definiticns and cortain ernirical ~roblers. centents ¢f  the
following secticn., Ir the next soction T Jiscues the cstirarion of simple
models when having crorbined tinc-oories crgg~secticn dote, I alse have some
suggestions how to trace tho offacte of such thincs zs evbadied technical

change, adjusternt ecrcts apd tranciteyy veriations zo

and,  and

screconsiderations about the forrm of the onreductlc-v funecticn,

narticularly
the problem of substitution, =& I weuld like £ cemsidoer the possibilities to
analyse some questions discuszed in thn Copsus-study.

The thecretical “2iscussion iz vozurelly not coorlata, It just irdicates

where I intend to baoin

#he 1deac in thic chapter ary tried it will
probably lead to raforrulations ~f the odels and alse te investipaticns of

1
~r.. 1 have no  line of action

the performance of othor ~ethrds of

fron. besinning to en Sy ogn o thig ernsoo, fut 1f the sinnle’ estimation

methods applied on sivnle mowls ooon oot slve Yairvly ressconable results it

is doubtful if rwore refinad roethode arniicd redole work, even 1f

they in pripciple are wmore rol wit arainet certain tyres of ris=reasurerent

or ris~specification. That thoy nbhoeuls work on vore cornler models is in

such a case still moro irmrolable. ¥Wo are then very nrobably in o situaticn

where the idenfificaticrn rrobica connct be solved or roduced whatevaer we do.

But if the first trials work we moy heowve  a first anproxiveticn from which

v

rer voacels and core anprorriats estiration

procedures. That ig, by means of what we hove lecrnt about the behaviour of o
data and the perf-rr AT gy et e ond cabiaction rathede e leck for o

“a better epprexiraticn

1Z) The Census study ecovered 5231 ryoducrion units while the nresent one
cocvers ahcut SO0, foo




al) The datc ciailahic:

The wnits of tuo ¢stzblicnmeonte of Yorweglan firms in

Mining and :anufactus 22 least 165 persons employed on the
1 s . s . L.
average. ) This makes zbout 400 firms with zowaevhat wore thnar 1300 establas

Hapu-

nents. This selection was mads on the vesis of

facturing. By means of Statlistice, data for thc

establishments selecte 11 195%-62 and 1%64-67. This
implies that 2a) establishments of ileorge firme {eccerding to cur definition) dis

i

solved tetween 59-£2 are not recistaercd st all. b)) establishments of large firms
founded after 1963 arc neither ragistored.
We have alsc in this raw sct of cats & number of jucomplete time—series for

the period under consideration. For some purnosas it is particularly interesting

to study a mix of complete l-te timeszrizs, for instance to investigate

the "birth and deati' aspect of tos strucrture in 2 country’s manufacturing indu-

2)

stries. But for our nurncse we would like to have complete timeseries only.

And therefore those establishments taat are not registerad in sne or mere of tha
7

-
o
“w
fan
T
]
[
=0
o
1
-
-
e
e
o
~
i

years 195967 were excludad. ire among tha establishments
selected a number of ~uxiliary unite and investmont establishments 4) which nave
registered employment but no production. They are naturally also excluded. due
to the purpose of our study. We have then about $00 complete time series of pro-—
duction units lzft for the period 195:-1067.

These 900 wunits will ho dividad into 2 number of industries, how mony and
in what way is not yet decided. o is, however, quite clear that our industry
definitions have to be vory roug: os the tetal number of unite is quite low. T
will probably comstruct 5-10 inductrics witii the twe-digit IS1C~code as tha beasic

>

unit of classification. 0Om cint thers is 1 possibility of testing, that is

specifying a fairly large nunibor of ipdustries snd ©ry tc group the industrics
according to the rcsults of 1 sueessive testing. This possibility will be

seriously considered.

In addition to goneral chavacteristics suelr os ildentification number, indu-
stry-group, location, type of ownership,ee got for cach sstaclishment for each

1) Humber cf
workers + n
dayly in the estehlish

2) A study of ihis und v
is: F. Wedervang. Jow-!
1965.

3) This 1mpl; s that we T v algy exclude scue estal ents that have
been in orneration tho cv.cl: werica if they hoave changed identification~
number for one reason ov ancther. It 1s, licwever, difficult to guard
against such thinge and 1t would iwply 2 heavy amount cf werk to check such
changes in identiticrgis

4) Investment estairblishue
in the zensc that tnn, :

Lot ot the infovnat : 1»11ankutu are Lowever automati-
excluded waen *veluoing ;ﬂC(!pletﬁ tilws series. except for very
extreme cases.

s numosr of production
and family numbers working

nanufacturing industries
i Inductricl Fiyms. Bergern

o

wllislments not fully “established”

ad productien in the year for

m~

whi




year tue foliowing intormationz wihaet ir. ong w2y ov another will he used divectly

when constructing rogresziocn varistlac
X, Production or own 2000uLk
1) Kz fepairs

pi¢ Contract work

Rawv materials

[
iy

e
[

Packing

2) M, Fuel

(93]

5

‘o

S

Aneillary matoriais
r
(9]

Countract worh

L:‘l‘m

n, UNumber of productics woricrs

-

3) n, iumber of cmployses

Tumber of owners

4) h  dumber of houre. produchion Workors

W, Wages, produccicr woriiro

5) w

Wagas, employces

Wages, home-workers

6)

[TRTS La ket
,\»‘l; -

11 Investments, purchased

7)

CLTI2NC

&d
[a
¥

Iz Investments, rzpa:i

for 1565-67
have separate

Z\:.S 11

vaorafornations

5) Except for ) led goods. Thore
ig an arpumcent of {nciuning : e traded goods sold
among Cur input aund OULLUL COUDOIR  11rTe 2 a2 we <o not have these
informations for i

7) Informaticns atou: dutios
1860, (Jze below

~

959 and

-~




i, Inventories, raw mator:sis

8) HZ Inventori

L‘J

H Inventorie

wa have fur oo yoars 195% and 1963 alse

In additicu to these 1iaf

informations about:

Kl Value of buildings
K, Value of machinery

&a

9)

By means of ths infcrmaar 1 will Try e the variables

needed for tha preasent ctudy.

tne iniormaticns

available for the productilor uniis uvmesy concaderziiorn, Tt s, however, not

possible for us tec cur: all X it this cocutexe.  But wo consider it highly

degirahle o kake carc ¢ <ho warailons  fa ©hic ;vice level of ocutput and input

-

of raw materials. This is impossiels to do for cach establishment hut we may have

additional informatisns zbout nrico~wvariz that mav be of some value even

in the price level we have

There we nave informations

)

abcut gross productica valu: and valus of rowenaterials (that is. input from other

these num-

3
[
I
(9]
{
[+
.
G
(9
=

m
[t}

sectors, domestic and foreign) o current and counstant

- R
3T

bers to comstruct 2 “price-in coouetion and one for raw material

{

consumption we can deflace the two comeoaents of value added sernarately and we
10) 11)

can, thus, for cach estanls ex for value added.

The numbers from tihwe naticnal hovza used are naturally computed by means
of informations frow tl. the prescat study,
namely the Annual Indu: ifference is tha
while our sampls consists of wstislichmerts of e firms only, the national

account secterc cover all ostablishoonts of ¢ nodustrial Production

Statistics. The question ‘hov good  ©icse indioes are is T

depending on if the product mix =f tae cgrabli hmernes of our study is much dif=

ferent from the product w
cludad iw our

cf output and

3)
9}
18) Sac
11)y 7~ a
ices in 1961 wi

el

srd &0 with bas

e
base year 1w tha oz oual ccoount svotam is now 1761, For the ved
‘ N ) C




not so important.

One may of course as wany ioohiroan gaonsral validity of

indices in this coatext. That is Lyl Lo 2v multi-input wro-

duction into a one product franc.  Yhig 13 2 rather soricug end very

metric litterature.

important problem wiicu has he2n superficialiy treated ino

To deal with it in a :zatisfactory ooy we nrobecly nesd o multi-product produccion

function approach. ¥ he ccope of

1t can bz done with

this studye But what could Lo of

it im light of the detailod inf o rustioms aifforent goods and con-

sunption of different kiudsz %) the sonual Industrial Pro-
duction Statistics. av- votner difficult to get held of as

the only informatione kept ovaer any lowser pericd s the sum-values of production
and input presented abovae. It soeams, however . to e nossibls te pet suce infor-
mations for the pericd 120207, :f tris ig trus and the informations about input

and output of ail kind ari: considarcsa 2o he  of fairly good guality it

of input and

M 2K CUYE

is probably worth the

of this wipirical

output indices. or multiproduct pradaciion sunctions. by ue

base.

- - FOUUFUS SRS N Omim . iem e . fomen T om s
This 1s gomething Lo e wuor: surisusly congid:

<

study. Particulertly one lwvis oo cousicer i€ 1t snould be studied separately or

it Hor tag about 200 wnits of this study as we for

if one should try to anal

wmiate swltiproduct pro-

these also have other infors

duction functicn study po
Also for capital and :avostooncs we vesd dzflators. In this case it is cven
still mora difficulc thap in #ic oo 7 cvoess nroduction and raw matarial con-

sumption to get cdeflators tost toro ~ove 2f the individuziities of the units of

our study. and danufacturing.

Thus we cannct of capital in differe

industries. Thore

no possibtilities to

1959 and 1963 we nmust ia fac: one ovs nricoindez for che twe binds of capital

we have, namely tuildings 2ng wiocoing

dex take care of the coneral wove suwy oF tho price of caplcal over tinme. Hiffo-

rences aACross units or aven acioos inductryiss cannoct be taken cara of.

In addition o tha ©we wnay cnente of caniral we hove alse inventories

thatis often introduced inte the

convenient tc de in

a service of cag [EESTEE T o SN R tPRY - ot differont weighte of the

different cooponents in opposiiion au unweilghted =sum

and which 1s the measure Lo bo o =oniicd By ows. dut 30 we st later stage would



lilie to includs owne ~r
ag ! i

ey woll

measure, and particularlv! i s o o

.
. .
1c se

- to. deflate the
ter1a;sfan‘ thg price

b

oo b esnve

parable to
as possible.

Firct of 211 wo have tae

(10) Y =X, +X,  +X. +Y -U

The input of rowr naterials et FCasurad ag

ot
s

(11) gt =+

Thase are both in curreat pyioco.. and by

e e e de ey e
STt TALD etariol

for all years. Doencting thass

Gross produciion in 1901 srices

*)
o]
[o N
~
2
]
i)
(a3
(]
[a]
e
;:.\
(9]
-
o]
i
g
S
.l
[ g
P
9]
i3
Lt
,..
S
s
o
[0
[&4]
I
»

We get the valuc LroLwrrent Foao 5 a5

(14) YUom v e

andé value added in 1201~

(15) 7= Yo,

12) Hote thazt in additinsm oo
we inci Liroour oy

13) W, is ' 1
rather uni
much crror

. SeChors
5 o home-workers.

¥, 1s usually
ifitroduce too

<
i

ctaer nroductic
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Thaus we have also impiiciitly «efincd a Hvicesin

prices; namely:

(16) P

Labour input

(17) L

equivalents.,

year on the aversze. ‘his ig
by production workers in lining %

In the Census-—eiudy it won tound that

statement of the work done by owmars

3

probatly give n., a somawhat svali-x o
)

P

.

An alternative toc this is to

wvhat extent we in fact Lave cverstoetsd for i
of labour power. 4c we in nc caze ined vhal is

our lahour input measurc rhis

As we may be iuterastod iv

cf labour input ceparztely oo o

(13 T

As

separately.

could instead us::

or

Thaese variab
thrae separaie
2z nq = C for w

o9 Ui

maeul oL envlcyees in produciion worker hours

A AT

FARS

2 houre a

of hours worked

oaetarvans re LG

2 average

famiily - wemhers. Fie gheald therefore
15 che lahouer lopual neasuvre above.
cnal variaule to investigats to

L IR S I en gt A S, et - ryn
udersitotes) choe work dore by thais type

“icient of 2. in
celter.

P 30 TN ey
LHomevwrndt

tiro malir €0

carve of the thdrd compenent of labour innut we

2id naturally hawve
LA component . R i

rneonvaenient as we




ne price of lohour innul war.atl: simply average

ri

wages per hour of producclcon workars, that io

i
(a3
[« 9
O
v
&)

fact az we

measure labour input in uctilon workere

is also the proper “price’ of

The 1nput of capital will ol iy he oo

(21) K=K o+ K

P

In 1 & e have nossibiil AR 2 wore rafined measure of

capital to make the capital
deasure

o the measurs

rt
)
o}
=]
1]
=)
o
a1
t
f
7
&
s
Q
[
i
w
T

above or not. It 1is on thig now. T sain preblem i3

that themprobably is a

1w invontories, reflecting

transitory variaticn in

Lory variaclon in supply

of raw mataerials to available about in-

ventcries and the nossible appli fons o1 those ations should be diccussed

in a somewhat vider of capical in-

put. Below we MEAGUTCRenT

ro of capiial

in the present s

Those variat

study. Some wor: wilil be apniizd. sndd vy ave datroduce
context inte which they cutar,
b) Estimating wicsing oY oapn

We have tvo informascions alout capital: vl

o cranery and value ol
buildings. We could b L o < flets M fhase caplital data

when they are appliad Jactive perfcormanee of the capitalinnut.

But it seemsz te bo 0f mo was Lo

.,
e L eneigen e vy b 3- e
def.cts we nove o possibllity to

cure. Those to cure, we should,

nowever, discuss vonnected to ouy




a) For some units cher: ars
value of machinery or wvgl

Tor some unitas (but for

o
s

-

Wiz have iaforaationg

[e]
~
el

o

. e et . g T - S e g G
By tev onoooar e oF Laange 1nsormationsd

About a) we shali

a missing componcat of
average ratio hetwzen
ments naving both
these twe componente

we get for uait

of aiileings;

missing.,

protlem k) shova : oo it oo Ueuid homeaver
thing elsa. LA ~F PRt vaiuae of
capital.

Jur point of departurs v ton and the

least square ele :
(22) y = a+ on ¢ SE

where y = 1

of the

= 1 whenever
lue vhenever 2=0.

AU S O\ NP gy
voriate Statts




(23) U“ =1 (y

where the firstsum of sauarac covmlevn o oF
second to the incommlete gats of Cclservations.
i ;T .on
¥ . Loy \:' N IS - N &
First we get the 1. Lirui oriog olan 1’

(24) o= D oy ale g wle vz) ¢ = D (ramyea(xx) 82,020

QB((y;.“y”a(x?:*k} - LT, o) om0 (3 = o.+% . ..., @)

3
~

As the sum of the fwo ripst taor-m of

least squeare metied we geg tag .

- ey vt grw T ooy g e , e - . Topm pt ey en
L3O 0T unooyitunate pronarty ot cur methco ar

pital values our z's

ness’ or these estinzoos

cinates on o and

o second Lomn
we insert

te o and B.

(26) T (v, . = ﬁ} “al . 2y e B (20, © 2} =3

But due to tue syvoperty of U Lunal s oaneetod . this biplinae:

27) R B Y S TG SIS U Sy



Thusg

l.;«\
- 11 e
(28) 7 = e - ’)_ (,V_' or
B T 7

Inserting (@) irto 3} (22 ths s
S
(23) A S
T, i i
LT
ythars
i,
~ _ 1 . - i
Y1 T4 by.owT

Taus, by igvoring the incoun

5 o)
oL * - .
DI {- Y ’, Ea
/ P “ ! =1
i ; L
coml L S0 disonronrs) we goet in facts
. - “
I o B - U
p “ K L D ) ;
b 2 S
o
¥ rod oz, = o—= 1 g
L n].
i the least squara

estimates on o and . that o =y i o o ond B, We can
then go back to (23) and astins=.. o

~ 1 . .- B \ -

- - Y - .

(30) e = o AY s 2 LR -"«11 + -1

5 2 =3 X

o]

Df (30) we also see that tug iavuitive cciacy of laserting the average value of
a variablz complace gt of dotn (;i) wner: 1t i¢ oilszing is recommendab:le
ouly if the values of the othwer voriablos f2r ohe uniis winy iacommlets cots of
data is ecual or near tie averaze <! £ vovianlos in the complete sets of data
A aethod that is sonewhat Lo oLuoour wmald Be o weilte the production
function as:
(31) y = o= a+ (a+5d Ly + ple o )
and estinate the miss e avarage of this

Fd
a

may bo

average productivi

vaiid also in

incomplate and cowpleic sazts of Jats.
As pointed out oheve o oo or of otaer uathoss coula o oapplied.  Hut somae
of them geems to o botiter sulted to oifbor oiteations than the one above wiile
17) Ve nots taat o iz fhe asverses of the obeory + cutinated z's.




otner wethods sooi o

worth a@pPlying in our casc.
An alternation o a)
component of capital w1831
along the
As con

capital i

al wvalues

have to deal winh is
and maintainance, nd
cult to decide
category only,
the production
to be considered
is valid, with some minor

The seccad nyoblem 2rizes
refer to the full fire
the investuments i

goods during this

~ital value at tae end of

carried out

the year. A rocent studv v ia7 or gluggishness

between reporied {canital.  That cither boecause sonc

of the investment

and the valua of

ishnens

If the valuo

of the capital cuock

capital measurs, hut

the computations o

caplial-values oy cane of vaport

invest

we clearly should

total invesi:

e o ) R
synoamnaliedily oo L0V

2 et 2yt s e
steney betvean
and Wesltlh.




Thls discusalon ..o ne cfasr valul

o oovint out cartaln difficulties

when using raeported capital and lsvasgitient
study . I feel that i1t is difficult te o anytiing
would have donme in any case, namely Lo covmute  fha can:

depreciated capital of fhe previcuszs yoor pluse tho invoastment

To make the capital anl investment lata cormarall

to bring then to the = vric. sovais. coint in connection

ith the constructed caplial R have 1s one prices
index for Totai 3 . In this way wa can-

nct take into con

Tor Al Tforent industrias due

~ro exists price

to differences in the comn

indices for both cs W@ o2ro missing are informations
about the compositicn o»f investrznrs

Having deflzted the awiberm to

stock, I nurchase of canital couds

values of the different vears 2=

The final equation will L as¢s to estinat: the deoreciation ratic § which is

assumnad to be the sa “or all anics

(33) Koo o= Lo o= (i-8)

Lo

y meang of a noniinear cotimstior i.thod ol asiiuste thac naraneters of the re-

aa thogo aentioned above. Tox
; ﬁ :11 E""\Lﬁ .;f
he age of the

19) Taere are other objocticuns to tiis
instance A4 wo :
reduce& i
car ?.L
nativ

ruw N TiEs




a, =
2
a., = a a
1 %2y
: al = ‘13
3, = 2,3,

ty s EORPEEE T TS,

The relation (34} will probn constaintz in

(35), that is including 2 ‘year ~ffecht and tuis »ill also bz done, but only to

)

-

tioc e optained when (O

see if the result: becoues substantisily

is taken inte consideration. oo ranacn vy e impses the deprsciation ratio
for thase vears is becmuse in wiil Lo dsed vhen covosci: £ canital values of the

romeining years ass

~ital values

»y

use a capital recasurc in
alternative to the nethod

work we have Lo :anaze withaoo
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3. The Thecretical Fraue of

a) General Aralysis

¥hen tryier to
expect to obtain ecmpletely unbilased euticctes, whatever uethod 1s applied.
We'll alwavs face fundarentol lortification »rellers when annlyvine non-axnori-

v rhedor ne reorne Aofian et ane £ o -
X AL Ce A8 CORCOrna QLLRLLIONG N7 VI riarlae

L4l

rental data with littic o

r

neasures and ne control of the sccurzey of che iaferaticns avoilable - and

usually also hav1ng liritesd knowiodeo of appropriate redeis. And

rwost of the discussicn Iv cornonatrics 1e

present when trying te ohtain relishlc cut the marareters
involved,
Derending cn the nmarticulry situstion ono -av use rolucad form estimation,

. v -
oy dustrivsental variables estirction o

two stare least

O cne oy sinply cstimate

pention a few cf the rove wodlincuyr oo
the parameters of ~ rolation ‘v voone »F the erdin~ry lcast square rethod,

a5 :nctrusents for themselves.

using so to snesk the risht il

#taa 18 usutily oct Jdore bacaven one

Apart frem sonw: naive resvo
really belivec that this is the  ~ropor wav oF cctiatine the verialbles, but
circurstances.

This peint of VioWw  should nisc be adonted for tio other mwethods ren-

ticned too e comnef i vol oxmaoct fo hava solwverd the identification

nroblerms covplerely‘ To omarreosr e nenme of the Jlscussion. let ue consider

cxecont i roducord forr estimaticr as that one

the metheds mention

ivplies generazlly estiraticn 7 the sarmmeters o0 tore than one rolaticon,

Tar 211 thrac retheds unler digcussion e ¢ap partion tno zstinates

-~

P
w3
]
3
3]

obtained intc = systuratic rart which is the “eranctors themselves

"random"” part;

(L & =2 +



where 4 is a vectrnyr L% estizates. o Hio corrospending veetor of parameters
and Mu is a wvector 7 random cleents.

havicur of

The idcatificati~n of the s-vector denznda therofers -n rhe
Mu, Complete identification imwlics that EAES g1

disappears , at least asywnthnticly. o DINPETr

method in the sense that the irmoct cuesticn is; can

do still beotter? Jan we cemowhat?.  This

sz thooretical

is ¢bviously an erparieal sucsticrun that bas te

wo know

)
L
omd

3

W)
¢
i
(@]

5

Pl

ot
[
o
1

i
-
<
3
o
p)
P
(3]
i

basis; we have to  use ~ur kne

about the da:ia. )
) ) our B
If we for instanco, by voans of and knowledaoe

of the behavicur of our data. can ronave in such

way that the expected valve of u is roxinately the sz for unitsg within

.

each class but chbvicusly reduce the effect of

Mu on our estirates by taking care cxpect

u between claszses inthe rom Clearlw the usefulness of

such a prrocedure descnds vory the iancoresnee onoour estirates of the

{
{1

e

“random - term in icer:

[

systematic inpact of ¥u .n A is lew wo mav viry woel
of

a lower nunber what we fair in unblssedness. On the

other hand we may elso rapar: both o irpreve the o ficioney and roduce the

bias by this methed. 1t dopends cn the ivnevtopce ©F Mu as woll as on our

ability te chassify the uvnits properiy

The discuzsicn abeve 14 intonded o o

usually denctedanalysis ~f  co
our case? We'll discuss it by rooms f o rerticelar tvre of production

function and a partieular tvne of Lobsvicur relstisn.,  Buet the rethed is alss

1) The “contents of 7 is naturs ; frr th ront retbads, For
direct least squore csriraticn we fave o= (YU} whern x 1s the nxk
matrix cf the i 1 21 coasider where n 15

; naramcters,  For the
oo LAy Cﬂrrusvandinghv Moo= (ofey e

whore & is the Y ovatues froe che . -

computations. ; varisble veth. ! we have ¥=(¥'P) V'

where P is the nxk ratris «f ¢ (astrusent-~variables. %Yo can naturally

wee mixed nethods, ES instarce aprly two-siapo ieast-sguare

or imstrumental varialle tocunicne Toy ~nly sore of the risht-side

varichles of the relaticon we ccvgider. The discussisn below is valid

alsc for such cnses,

the numboery of ohzo
twe stag




valid fer cther tyros of voianl

is an arnreonriate

We asgsumc thot th wvaolue ci-ad OnLi

deseription of the

Thus we have:

(2) v, = AL

[y
5

where V ie value added, L is In-hcur 1noar § is

exrror terrm. A, o and % ars

N

and t refer to esteblishrent and yeoor vesnectivaly.

In cur case thers 13 an
a cross-clagzification alons the zstzblishment an” tiro dimension respectively.

Corresrondingiy we can docnomase the arrer tew.:

) u = v;vx-vt-*\? 1t

aracteristics

carraspendinsiv Voois the effeect of

aach year covorad by tha study. o7 15 that
part of the error tern- that ve bope wili net have any systematic variation

either along the acros or o alons the tire dirension.

If we had indices of the cut rhoracturistics alonp the across
dirension and tire direncion resocerivoly we could have estisated the
paraneters of the relation:

4 v, =
(4) Vit

provided theat th LI
As we don't tio ar~ly 2 less restrictive

~
‘LA
<
3
)
e
"t
T
1
.‘
&
<
[
O
ford
4]
[
<
ja¥
peio
]
0
=
w
%]
0

but more deprees

covariance, or dur o otaethesd, Ve take care of the systeratic

differences iv Uy aisng the acrose and tine dirfensicns by the fellowing
relation: n

(5) . = je 3 . S g ‘

oy factore that can

2) Mundlak internrov
0 =
- Ca

raoduction Function

estlﬂate it. it
pe establistment - sneel
Free of Manaromont Siag.

€ Az cansrenunt and in fact aocs alse try to
t

[




where di=1 when 1=

As we have nointed onr thils orocedure can bo

applied, whataver rvthe? we
lJerst saguans on (9), the instrwoatnd waviablo cothod) the twe stane least
square method or a2 rax ~f thaze otheds,

I do not crnsidey it worrh whils fo eive  the o7

durmy-variables o ~articular i- ~rgues that tho

establishemnt duicics axrross This may be true

s

in his cezse. in the sense that

itity ominates”
these coefficientsu Tn cur case. st lesst 1t 15 auite clear that thero are
also other factors involved such ~s iz eosuramort of rhe varisbles cven if
ruch of it prosurablv is 1ofs iz the v, - toar

o . .
sovmawnat easier as 1

o i

The interprotaticon ~f ha fire=du vaces is
should be ‘demipate? By technologicsl chango,  Fuib, of courso, it will
also to

-~ o v . o Ko
5 tkii;; are nct taken

care of

A bohoviour velation lop s censicor the 1, order

iaW B

with resrect to l2bour, when the forr of the

{2y, nomely of the CES-

N

(N (=), = By

where Rit is the real for cotablisheet 1oin yveor .

As for the productien function the orzor tor: e, of the hehaviecur
P s

relation may have coorcueete thiae yo cstablishrent srrcific and tipn

For instancc it can roeficet Jifforirecs in the holiavicur  catkarn o
establistments 2nd differences in the deproe of wHustent te the approrriste

vant real wage rats. different Loy JSifiorent veers. And also for the

behavicur relaticn wo ray thuri <0 7 igang
the relatien as components of fhe ovyyer ters contriboetine o a2 cortoin
systematic variation ~f iv ~lope the tws “uensicns of our study.  Thes also

for the behavicur relati-n o Jeenrrage the error ters ists sn egstoblishramnt

At ey URSYS SR A R COTIe Tl

specific; o yeor

2) See foctnote 2) sbove.

- 3 3 . S s e -3
h) See, howewor  loter whon we dlscus=s tromsifory vaviation 1n Jdarand,



. . : . . L
And in the sare way oo for the ~roduction function w introdoace

variables to take cars of g offocts -7 th . fus forier ooveononts,  Thus
writing (7) in loge we oot
7 e B
9 1n{(=). = 1lnh+ 7 T4 SlvW o 4
( ) (L)lt i - 3 ; - - :f- 1_;“
where as nrevicusly o.=1 vhor {=1 :'n zure : thoeruler ans 4 =1 when =1 and
i ¥, . -

zero otherwise.
The productinn funecticn (%) -n7 7o holavieur velovion (%) is the point

~boer of clternatives will

of departure 2s concerns function

be tried if it cn the hagis ~F tl: firas yosnles 1z considered = boe worth

while., The crdinary j2ast scunre Swty o7 13 tha arture as CONCeYns

M . s ~

ernriqngd ar the herinpine of thise chanter

estimaticon methrd,

will zlso bhe tried, s s, Lut wharsver

forms of the relatiors cr metln’s £ estissuion w0 apply i€ is in penarod

convenicnt ot investivste
estimates on the main coeffi~iorte hoewo uch Ziffaront and 1f the it is

improved or not. It ig ~f partieolar interest o disenss Jifforences in

estimates on the

nethods, and witl ond =3

differences particular intoroyorornicns,

5) Sec the srticl: o7 andlcok rotered te 1n foutnats 1Y 2f the first
chapter of tris note,



exarrie of tostine

£ vy
If we ave

behavicur relatine =

variance we cap test

How, cne micht %e 1
dor~consurin:

A8 we

the ISIC code we instess

srour effects ty men
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. by
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By meang of the results oF b 1X0 g ST orierressions we shouls

ret at feirly o swogocion of o 0 dreortaper ens b ovicur
£ ! SRR & T4 iy 1y w oo 1 3 ‘e
SR onl twee Eweas tontn Jincugans . vroantend toe earyy

cut all regrossi o we dr-Llioet nv oo Fu <ol EDe bwe moin tyras of
effects dincugae’ ot wEiy N o1 - v mroduction
relation Lelioviver yolati o Dot fymos o srdlome wiil b estirated

. )
with the

can be carris’ cut icce
rejected it irnlice b=t
say kl is rejected 'ut
hypothesis) we - ~lens
as we see ratiber hi b

the rreper conclusion oo

3
one hyrothesia - vhat fhear

shall co alons eith

cw o das Ty ovears oY Jurrdes for industrveorouns

and a trend-torre.,  The v v foog re s v R areblar ~f cholce

guite well s-ecif: That theove in o2 lsion b cvre nernss affect and o
pure time effect alse is an Jrrarvscriop affoso, whos dn the AT LT
terms of the rrodurtion and wr valaricn rogrectively are not aulte
randenly distributed cwer 217 it

The nurhber ~f arrone in 17, 1 is csugl o fhc roronrial purber of teste,
that is 12, If we lite & bav on oo H of tests of

€ we must have a lowel of o-och

bound of the truc lovei oan ¢ ovaratt lewal 08 Jovaer 17 the tests are

idependent; namely ¢,

is only slightly

a level of €. GGE ¢f th

the overall lovel o7 the




P

c¢) Long run wersus ohort run productico functions.

The

ef the voselis o7 o orolation Jonends vaery uch on

what kind of somvnle that i< -rodied,  Foy oeo ction data one rrefere

to intcrpret the rosults o lone rem Wil tiwcsericos dats weually leads

te interrret th rosuluge an o chert ron Iy 1s thon:  Whot

|:-J~
]
s

is the proper intoyrrrotating o7 cur vasults wboy corninnd cross=gect

tire~sories dzta, In ceneral 10

Lo penmorel o funanion in the sonsc

that it is neither short vun roy leos v, Thig ge ¢ Bt tisfactory and

we would like to know 1f w ¢ oo ovr oote in such o owey that we con say
sorethin: ahout tho shorterun vresartics of the sroduction nrocese apd the

long run propertics, and margicuisriy if thors ave gubevanital differences. Amdif
sc, what is the intorrretatror of those difforencos,

Thus teo study the shrove run/les ron ee-cct of prodeenion rolations
we must estirate the rararetore ©F cur relsticns v oooows of tho nyaper kinds
of data.

Krishpe in bis stady ascoric ot whon wsins the

ection time=serics dnta sno - cpe short rue sroduction

=5 Kyishnn dces tahkes

This is, hovcver, nct serera®lyv true over i1
out the inter-cestal lighrine ord yoor oiffvreress by roens € darryovarichics,
What I think is thoe ~niy vo2id proceacvra fo oot {0rly sure shorterur
relations in covhilans cress-sactior wing srries Jatn 1 o pse the averaoas
of the wvariables over cevaclictments for o-ch vonr oz whacrvations . That
ig, 1f we balicve *that th. Tchr Dourlas rolatien 10 valid, to estimote the

vavareters of the voiatinn
{10) o7 = apvay il o Ins
t,. it

where the variables rofar o~ the aviraecs over —atablichrmonts 1p vear t.

Ry thic wethed ve have nrakabkles oliri

measurement errers

present in cur variables. Tn the ool or han? e have ne of the

business cycle variatiore. ‘ot ot P11 later Sracass ~ogsibilities to

cure this defsct. if SRR
{10) to take carc of this .

ceonowize with tho docrocg of frooiens and

running intc epreces o frocdom nrotlens

depends thercforn what will 7o toe cutecws of & nvshor ~f excursicns we are

i
o




lock 2t, and com

valic¢ for behaviour

ocursalves te consi

rarameters cf

(11) (Inpy, = ashin’,

By applying time serice of awnrzoes of woriahions ©or i-7 .“ifa ve have

fy L"i dug
Fiated "roductlon and
labour and mcompletnlyi

probably reduced nessibhle Yiasoz in the @anivate o the

to errors of measureorant cuch as Jifferorces in cuality

ware-variables acrross e othor hand the hehavicur

implicitly assuzed ¢~ arrlvins (11Y may he rather éoubt-
ful. As we algs for behovicwy rolaticos ars soins v consider wodifiod

versions ¢f, or related worsion to (31) wo may als fenl the accessity o

specify the short rvn hehaviour rolation Aifforontly “ror the srecificaticon
in (11). Rut as for the short vus profuction rolation the nursher of degrees
of freedem may quite srobkably Toceme a2p affoctive constyo I cp the nossibi-
lities of extensions and r wdrfications «f relation (11) above.

As conceres the  long-ran olostlcitios ©f2sce wWe can Ao

scmething crelate to what is ‘r-o in the ease of the  shorterun elasticities

above,namely t~ compute i

but averages this tire

is, we compute averag

each establishment,

cf the Cobb Nouplas

h l-,_\T cA sl

(12) (1nV)i = ay

and the long run elasticity of -wbstivetion by

PR—

(13) (Iny

17t versions o fF J103 ord {11) and the

1 ahove ahout oo

b
8}
=
e
b
i
ot
bas
D
]
a
B}

1
posgibilities «f alternative snoci

(13) toc, but in this cage thors sre no roal

consider it ec-nvenicnt to include o rhor variabion

ahove.
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Krishna crasiders alss antohor way oFf ostimating the  lons-run

elasticities. That is to estimetc the pzrasctars by means =f the relative
growth of ths variablc
This method depends hoa

this methcd canncot tao

is also arplied by
namely evervthine Lotwoeon the fivst and e Iast yoar,

The computaticns abeve are closrly notr onlv interastion vheo erngidering

short-run versus lons-ruc clastieitics an’  gond veen ' provided by

the general crogss-secticn Uine serics approsch. Tt has also substantial

interest wher studying Jiffcrert tyres of snocificatisn wrrers, narticularly

cw o g
i

measurement crrore.  These thiprs will

s topether with

the presentatinon of the resuits.

d) Attemnts t- trace the

and transitery variation in

i) Coste of change,

Apother ienored ficic ~f thoe coontentyics of rproducticn in the wore

pecific dynamic asrac ihe crstucticn rreocesses and the behaviour of the

producticn units. The existine thocry ifficali £o adjust

to come ssuch further

to the nresent type of

by other, alternztive approaches oo Thus iv total we cannck comn very far

in this directisn in tho provort cnwly. net the place o

present any detailed “2iscussior ¢ such dvnawic econcmetric models. We'll

only adept that -art of the oo ory o0 dyaaic produetion medels which is hased

T
¥
&
3
.
2
7

on the idea of  adiustment-oosts oY o8

this theory that thers 2rve srocific cocts of chapcing the scale of producticn.

If an establichmont wante £ Ly r cular expand the
capital stcck (or el T dinistration ete. of

1

1Aave

s
et
Land
o

the establishrent turpLge, ressurces that

7}  See reference ip foornets 27 chapter 1,

3) See fmr instanee R, Luong. 0
The Journal ~f “f11c1a1 HOUTIOEY
and Ié nri’i ¢€ ””rF»v("&l
Publ. Co. 1265
uconnﬁ1cs f Lo

v“ti ‘Z‘ti\ T
“Werth fiolland

ating the

- for the

Canadiar Vapufacturiz Suct-r. Ph. . dissorfaticn Chicage 106D,



otherwise would havr becr atineated te the vurg

One can also think «f costs of contraction, but che pretlor is not generally

symretrical, that is +ho cosgs of cres functicn way bo Jifferent for
expansicn and for
Together with b usually alse in

troduce a lons run ~refit functinn
Grl L,

instead of a shcrt run | Troas , 1f ooecssary,

to allccate ressources far 27iusimert of tho secie of ecnoration on tha

expence cf the short-rur profic v oNiain ~ pavivem of the lons run or

3 i

multireriod (ur t~ the cconomic ferizes ) profit function.  Aut cortainly

C3ESAYY evern LU MmAaXlmlze

ate
n
-~
3
2
“
P
-
-
-
~
")

adjustment of the scale f ~meraticr
the short rum nryofit finctiorn. The asswrti-n ~f 2 lons run srofit functior
is introduced tc dctormire the ediustront roth ziven the function expressing

the costs cof suck 2djusimants,

Anyhew, the quostion ot Jvoaric Tehaviocour is vresunably to refined for

our ampirical bagis ¢ traec ot Joternine with ony roasonehic degrec of

accuracy. DBut wc kelievs thap the loss nrotlos of ecosts of channc

can still be investicated irresroctive the  true tochnical and

& ~

behaviour structure. Rut cleerly flore will thor bo strens aualifications to
make about the conclosicns rhini cor b Jrawn Zreo eguch

The question thot counts Iv 5 conterr, in the sense thet it 1s the
only one we have a2 fair chancs £~ s~v anvthine about, 1s 1f such costs of

change have

relation,

models ars fundarme

Yo have net the info

satisfactery analvsis

o

o7 variahles
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(o1
o
#]
—
foad
N
D
-
v
-t
ha
vy
~
~
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tc do 1n any casc

p.d

inerstueed iyt fhe production re

cha

3
Q

~e3 of san

A
S

art nle~ te sce if they affzet the

NS

to sec if thoy hove any sionificant
other cccfficients of the relapicy sionificantly. If thiz ig sc we have

to take the effect of #hese varinbliz inte considoxation, I not we can con-
clude that if the idcz of - iustunt ccnts bhag orv relevance for lHorweglan
YManufacturine at all wi carpct “psang o f £he Infermations available te us
say anything ohcut it.

cases whun

There ar= in this crge sz [ wonld zov in

trying to get 2 copclusinn ied aconcmoetrie analysis

some gualifications to nabe. Lo oointod thig is nerticularly

true in the presens case. o0 7o owends 13ke g seoticorn thor exnlicicly.

IS LY
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First, cven if our varishlos av. irdicobt re onol oml TUSTOCORSLACTY them

as endecgenecus in  the srodueid o function . Thin volatite g now at best

a partly reduced forr: vl

one can hardly think of such ool Wl

sirultancous cnuations

are exogeneous. Thus wo

prohlemn.

Second, the varizbles v can chandh oF 1o £his exprogsing changoo

in scale of creraticrn is nav lovestoont T-0Y and ., These variables

may reflect alse cthor thince fins cosrs ~F obapoc,  Por fhe firat variable

buta

we may pet a nesative offoct oven
if (some of J tho roeoerted imvectrent ooe not eone iatr operaticn the same
year it isrepcrtac. On

this variable 1§ ¢

not ia cperaticn, 17 sho

Nergezian Manufacturine indasrries
valid for the vwarialtlec assimed <% chanpe in lakour

input. Put in any cogn taks ~ut’ the affect of

o

these variahles to sake the ro?

Third as we have uot spucifics

model we cannot say what is the rropor fors

the relaticn. It wmight very well ho hetter

ot
g
#
]
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o
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of these varizbles: That 1s, instear of ueing thear 28
T ¥

above we usc -;*—-.rv
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and a matter of noderaf:

hat we can An in rrgatisfactoary.

The variables hopefull the wifcets of pessible

~resens in the hehaviour

misspecifications of ~ur wcaele due ne

of the production unite ~f eur stuey . suf s voleted one. beth sicnificant aad

not sionificant cecofficionts 5 anpvreduce? fer this rurpose will

o3
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~
<
~h
-
a4
1
£
]
]

be a bit Jifficult t sive ~ s=zilsinctorv intrrnretavtion.
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The embodyrant hyno

The embodvirent Lvrotionis o L reoosucl antTorest soong crowth
econcnists in rocernt T ssic 1 v o7 rhig? 22is is roushly

t :
speaking tec wleozslceal chones dg intczioto? fhrovs® invoecirsnt In new eanital

5,

gocds, and thus that garitsi oo 0 of

than older ones. Th. atro-iig

very successful, bowover, St T ocontt shind v sxe Lorntor offL ewrirvienlly,

in this study to ey mgek ~rear 01 uheecs . 1t ds, bowower, Lornptine o kry
a tentative test on this cowa bvoreinng of o croohed as Yrishna

appliesolz)

The =otho

an acdditicnal va noonly | reasering the  recent-
ness  of canital. erpYeesine tho yatie of £ho

¥

recent years inv

investrment of the
the degrecs of freedow availabl into corsiicoratics wve ean Portly includa

investment of =

te 2 poorer measure
of investument over i

constant depreciati-»

cet our wmeAsurce Of rﬁcna

‘i -
(1/;) P = e _._“ — — e —_—

1

on Fhe 2eress

dimensicn of ouvr study one woe  canneot oxreor Uoo oot osny cloar eoldence for

therefore

or against the orl: dyrept hweotiisie alone tho slhiedinensicon.
cempute the averape f ~ur voriabics

averages in the rosrcesion corroe

above we "loose’ throo yesrs.

12) Sce foctoots ) in



The presusally rore ir-nri-uat qualificati-weshoulsd o colnted cut

explicitly. The wlodyrost hHy-othesis hae sovetbing o dr wirh a nroper

.

measure of the capital input worighio. I7 thoe bwnothaesig 1n true, and of
some imrortance we will _wmoet fo 52t o reglitive and sirnificnat  coefficient
of R when it is iutroduce? inte ®h o0 luetirn function,  fow 2 significant
coefficient ~f cvr ¥ varishle roy ~ls. rofilocr otior weaknesses of our capital
meagsure, We hovae fov dinstance cmauo thes the ceroygive norformance of a

carital gocod Adcorazses with o consoont rat. . Thet doow. finve assured the

deprceeiation ratic te be aonstoni ioyos-eotive of wintape, 1F, for instance

capital geoods lese than four voars ~l¢ hae e JAonracicstion, 2 will simply
reflect this rwicroasurerant of conirsl oods »fF recont vintases, a rig-
reasurcnent that has pothing te dr with the erbodvarthwnothosis.

But anyhow R tan oo d0 o witt visreasurorent of our capital input variable,
and even if it is 2 Mit desbefai if ve should interoret - rositive and
sipnificant coefficient of 7 a3 - yosult of entoedied  tochnical change, the
situation in thie case 18 eoroviarn loies probhloratic thar in the previeus case
where we investipated the ~rogoiRilities nveeont to trace the effects of
corsts of chaneo,

i%) The effects

In the short run woe way oxvied tont the cstablistments have =2justed
13)

theiselves to what they cumcet &0 Tvo 2 novrel  Jerepd for £heir socds,

The actual derand mav shew shert yus variation, whether puroly randor, or of ac

nore systema C usually Joncte husinese  cyelas veriaticns. These

variations, at lﬁ sttt‘“ firss kind, zro ratber unp
in general variationc coin the capacity

have in our stuly nc diract D« nsurs on eanecclity uril

stetrlishropnes

variations either for the individ
industries. The aquosticrn is then 1§ any «f € ose informations available to us
show variations ‘uec to short run wveriasti-n in o
can be used to tabe cave v the offects of suld

priori an unvarrantod guestinn,  Tut we Ay b

)

our wvarizshles will show such varinticons.

12) Some cetatlisherents may rother hewr ~Fiusted them £0 a nornal
supply of raw ~atorials, for ipstanc. fish an? bwrring oil and meel
factorics



Thesce two inforrations nro

etock and the ntorine of
assured to be scelo~indimendoni.
tenance of the caritzl gtock
goiny and this cap Lo assied oo
14) .

- , . .
s oy fhin anwventoareoo

stock,

in general nreoporticnzlity with

there ig o certain o

recessions tho estebliclsrcnts, ivste ” of rorfueine £h laknar gteclh, can
produce for inventorioce and/rv mertle use rhisg faccoy o8 crocucticn forrenairs

anc¢ rvairtenance of thi ethor faer v of rreduction, nyteiy conital,  Anda

-t
3

when a positive shif(¢ ir durond recours th ecstobiisbornt con roduce the

inventories of finis ~oodde and/or yidluco the rorailr an® raintenaneed . of the

capital goeds to o minirm,
Thus we'll apply the frilrwvies norralized repairs ard aintzipanced
variatle

(15) & = -

and the followinr normalizes Loventrriessvarial i

1¢6) T = <=

P

As usual we can think 7 2 nutoy o f eualificotionn In conncehion with

“rv refloct the fact thai

the results of
those establiglornts with bers v sojnrengace c 7 the corital steck bave 2
hicher productivity ond as +his isnt t:lar cny. of in cur copital —easure
aoecrding

we may et a pesitive coafficiant

dua to

.

Mur if 1t in faet

may, therzfore le

e of tho role

is significantly nerrtive wo bhoero . othivd, foirly

< -
H

repairs and maintenance  is agsur o to vl

14) 1t Zdoes, bowewor, opcloofoig Joe gl e

M o
goods, ard v ghenid ¢oarib b frv ot v

3



As concorns

Y instcad of ¥,
endogenacus than ¥ cven 1f o lu stronciy rolated to % which prrhably also

Py
3

maity . Inoeny casc, 18 8 rlays the role it is

have an  elenent of o

g 1s rolzeted 1in Y

assumed te e some of the rransitory voriabion in

and thus also ir V whiel io wooi canes 16 cuy cutpnt
case we get a '“ursu' ctsgcon InVoend?

chosen & theorctica
lemplrlcally presu:

e) The fore cf the production function zne the -rebler of factor substi thl”ﬂp

.

Our “first apmrexirations to the -roduetion are hebavicur relations are

153
<
—
)
-+
~

the value addoed Cebb Deuslas rolatice and the ' relztion rospectively, both

;resented in sectisp a) of thi- charter. The «xtensions ve yould like to rake

1..,

First ve’ll try tha so coinoed

2 Tavler-expansion

of the CZS relation arcond a walen of the clagtieity of substitution of cone,

3

. - . s . . . -
that is, the * "b Tmusing case. Thie yolatien will be triod sven 1iF the

nrosnects of veaful re oy meey . narticularly duc to the

PoOT measure we have ¢f canico

Second, we'll by means =f sirrle vethols lpvestigate if the clasticity
of scale is indepencent =f senln, narticularly if it 15 decrcasing with scale,
as this, toecretically is ar irterectine cnel 2s it imrlies a u shared
marginal ccste curvae.

~pr marticularly consider if

Third we' 1l look ar nr lab-ur
it is appropriate to have only one reczure fer this tyre ~f inrut.  That is,
as an alternative we colit  the oheur-inmut variable into two, ~pe concerning
production workers, and cne coucorriacn crwlevens ard cwnoers .

.

tihird factor of

ody

the role o

Fourth we'll consider =ore
rroduction, namely ray moterials. o 11 incl ot sowe ~roblews of cstimating
the output elasticity of this Zacter f rroduction and consider solternative
srecifications of the v¢ross »rocucricn-valus pr-7leticn funciion.

Fifth we 1l lock 2t the iex ryoblem when constractiap measures for

outnut, and ingut of rawv ratorisis iz thoen have to vso aocthoer body of data

and this falls scwewhat ourstice the frene «f the main part of the study.,
fixth. as concerns estimation woth’a we'll poarrsicularly consider the

rogsibility of applving instrusental woriebles and the two stare least squarc

method.



Concerning the bohavious Fivat jrok 2t o simpler
specification than tho 00D oodots Pl ooo wo et when we have o

Cebb=Douglas velaticv, o en hnve s o ¥ substiturion ocqual

\ L . .. . o
to one. By mesns of thas roiard oo srve particvlariy interestes e factor:

share estimaters rn tho clastic = f labour,

Secrnel we' 1l Sisc

vorsilens of

i
)
~
-
N
W
J

MRYS T NYR LS AssuneC

analvse a siw

te be first ordar soris? ~f the residuclis, butpot lareed adjustront

heohavicur. And in this contout oo 11 diseuss corialn i ficetion mrebloms:

What is the cffcet of lareod adjustrone and whot is et of avto-

corrclated error--termz.

Third we’ll in teneral consi-or the 1hntif

s . . 1 " 3
tica nrohilem ag Concern

ans carital.  And alseo, but wo

the elasticity

in the context

identification clascicity of substituiion betwoen Taw

facneys of rroduction.

materials and the

Finally, we'll, if possiblc try to g0 scratbing nocut the

assumpticn, thet ie if th. < f rre oiaccvante really enn
the same, independent of seals.  thic questiom cor b stulied both by means

¢f preoduction functinng and
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