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wi'ihtroduetion - N

{'The purpose Of ‘the “"Canadian Telephone Industry

Structurel"Model"‘(CAPTRA) is. to analyse the past and present

":characterlstlcs of the telephone 1ndustry in order that simula-
*trons_may be developed descrrbrng_Varlous‘;easible future paths

~the industry may pursue.

The model is being ‘developed by,the Institute of Applied |
Economic Research for the~Federal Department of Communications..
Consequently, the aim of this paper is to hlghllght the- general

structure and 1nterrelationsh1ps of the CAPTRA model

 The basic thrust‘of‘thexihstitute's model. is to
lntegrate the real (product, factor etc ) de0151ons, of the
firms wmthln the 1ndustry, with their- flnanCLal (debt, equlty
etc. )“decmslons.' This 1ntegratlon of the decmslon mechanisns,
in the context of actual market behaV1or, will permlt the

evaluatlon of pollcy optlons under a smmulated env1ronment

The smmulatlon experiments wxll depict potentlal market alternatlveb7_~

and these exercises may be 1n;tiated by alterations to the_real

or financial aspects of the firms. Moreover, as a consequence

. of the inherent nature of the model, one can readih&y trace the

interdependent.and cunulative effects upon the product.demend_*

and supply, factor and finanpial_requirements.




The model, 1tself, w1ll be prlnclpally comprlsed of
“three sub*modules,demand, productlon and flnan01al These .

'_ components w1ll then be 1ntegrated 1nto a cohe51ve unlt.n The

dtﬁflow chart EXhlbltS the complete and complex worklngs of the
- model. .
'fThe general descriptiondof the subfmodules which: . -

‘characterize;the main activities of the industry are:

l) The determlnants of the- demand for telephone: serv1ce
on a dl aggregated (such as’ local toll, etc ), as well

‘as, aggregated demand.

- 2) The determlnants of the productlon relatlons for telephone

"serv1ces,»wh1ch will depend on the flrms' demands for'
labour -and capltal serv1ces,1n llght of the tecnnologlcal

capabllltles of the 1ndustry.

' 3) The financial requirements in terms of debt and‘eéuitytlh;
order to satisfy the derived"demand:for material.capitalfh'
in~addition, the'characteristics of the sources and.uses‘"'
of working-capital and ‘the regulatory enuironmentﬁwillf
affect~the firms' internal capacltyjto generate funds for

the capltal budget and’ the utilization of labourpseruices;

In deaCh"of these blocks.various behavioral'relationships_‘
have to be estimated. These relatlonshlps are then 1ntegrated in

-order that a c0mplete plcture of the 1ndu5try LS obtaﬂned SO - that
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”ffethe important 51mulatlons w1ll be based on lnformatlon from the

~f'actua1 and total 1ndustr1al stxucture.
‘~iThe remainder'of the ‘paper. will3highlightltheisﬁb?;
<f'sectlons of the model, the theoretlcal structure of . the model and-

‘r:?ythe>1n erestlng pollcy questlons for the 51mulatlons.1h_r
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‘_1deally, be measured in some homogeneous unlt, such as mlnutes of .

" 2. -The Demand Module

%

" ‘The demand module deals w1th the determlnants of the ;
Zpdemand for the serv1ces prov1ded by the varlous telephone companles,_
We formulate econometrlc models to examine - the dlsaggregated (or -
~component) demand and aggregated (or total) demand. _These

components w1ll;generally consist of.local servlces,jtoll services

and directory.services.

The varlables, dlctated by economic theory, whlch
usually have the greatest 1mpact on demand are relatlve prlces
and real income. In our framework relatlve prlces are- represented
by"the price index of a partlcular revenue categorywdeflated~by‘;

‘~the prlce index of the gross product for the area in which a

company has the jurlsdlctlon to operate. The real income varlable

_1s deflned as .the representatlve gross product divided by the grOSS'r

product's price index. The quantlty demanded varlable should,

calls. Unfortunately, we do-not have data measuring the duratlon
- of calls; Therefore, we are forced to use the different'revenue> A };
'components deflated by the appropriate price_indeans.the'outputf~ ‘

variable, | | f_ -
The form‘of our demand~functionjfor.all'demand;categories,

- is referred to~as‘the Rotterdam Modelras may be written as,
o, (log %, - log Xeoq) = By * Bl(log pt - log Ptcl).+_52(199 Ve

- log y..q) ey ’




'd: dlsturbance._ In thls model d

’;1y:where Xy is the demand in perlod t, Py’ the relative price in

'7ﬁdperlod t, yt real income in perlod t and et the stochastlc

+ a; : :
B 41
. __“_TT_"'_: where at.ls-the

Af;proportlon of the Value of demand for. a. partlcular serv1ce to -the

total»demand Accordlng to economlc theory and verlfled by our
~emp1rlcal results we find that Bl < 0. and 82 d;:'Thisvmeans”
.'that an. increase in relatlve prlcee (real -income. flxed) w1ll
decrease-the quantlty demanded for telephone.serv1ces. On the
~_other hand, an increase.in real income (relatlve prices flxed)

will 1ncrease the quantlty demanded for telephone serv1ces.

Hence, telephone services are superlor products.
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,;;; 3. The Production M°a“lé,f:[ o L

‘?igidetermlnants of the supply of- telephone serV1ces by means'’ of

The purpose of the productlon module is. to estlmate the.

regress1on analys1s. We postulate that there are. essentlally twoaf."

.‘?'fundamental factors of productlon which determlne output they"

are labour . and material capltal

The labour and capital inputs, along‘with.a‘variable;
_designating>technological change, are combined in a'functional B
relationship in order that the structural speclflcatlon 1s captured.

An attractlve production function is one, which can. be con51dered as: aiﬁﬁ

second order approxlmatlon to any productlon functlon around a .
: pornt in which the 1ogar1thms of each of the 1nputs are made~
equal to‘zero.; Thls form of productlon functlon is called the |
Transcendental Logarlthmlc_Productlon Functlon (translog)_and.:
may be written as, | | :
log.qt = yo.+ ylllog At‘+.y2 logALﬁ +.y3';og<Ktig
+ (log L,)2 + Y ('rlo‘g k)2 + Y (l'o.' L)
Y221109 Lpld o * Va3 Bed T Y3340 Sl
‘log Kt)'+ ey -
where du isoutput,pAt is'teohnologioal change) this labour -

and K, is capital,
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. Empirically we defined the;variablesfasg. i et

total revenues minus.indireCtrtaxes

. welghted man—hours, where the welghts are the relatlve‘ 5x'

':' hourly wage rate of the dlfferent labour categorles.Q
':net capital stock (includingrcOnstruction)» ff:'”

' direét'distance dialing..

Finally economie theory stateS'énd_again verified.by,ar_

- our empiricaltresults that v, > 0 aﬁd_ry3.>_01§'”




'-4; -The‘Einanciai Module

The purpose of the flnan01al segment 1s to 1ncorporate

-'};the regulatory with.the flnanc1al behav1or of " the- 1ndustry.v RN

"Most telephone companles operate 1n a- regulated env1ronment and

5~.accord1ng to economic theory thls regulatlon may be represented L

.- by the follow1ng constralnt,_p

H-+ ka é sK

) where I are the flrms' proflts, Wk the factor prlce of capltal

and s the’ falr ‘rate of return. ThlS constralnt states that

»,{re51dual proflts and the return to capltal must not exceed some

npfawr rate of return to capital multlplled by the ex1st1ng CaPltalpgf_‘3°

Astock.

.Firms,‘do not only operate‘in-afregulated economy;
‘ but also in one where money 1is needed to carry out transactlons..

" Hence, we must be aware of the constralnt vis & v1s worklng

':;capltal requlrements that confronts all flrms. Formally, we -

:recognlze that debt and equlty and revenues are bas1cally sources

of funds, ‘while the uses of. funds are determlned by the payments-7

to the factors of productlons, 1nput credlt arrangements, the,

"retlrement of debt etc. Consequently we can represent ‘the worklng

'_capltal constralnt as

g(K - E,.II){—; Py (B - B).~ PS'-(S -8 g ° |

’where»g is the net money«requirements.function which dependslon{_“




,Echanges 1n the capltal stock (K 1s the prev10us perlod s capltal)f
'Q;.and labour Wthh 1n turn determlne operatlng costs and revenues,

ﬂBﬂsnd1S.arelthe'preV1ous perlod.s'amountfof debt and equity

respectlvely._ The lmpact of these constralnts lS to restrlct

the nature of the factor requlrements whlch are used in the

productlon process to generate:revenues.?




"-,3ﬁ5; ‘The Integrated Model -A:j“ TS

.;7liito ‘the. sub—modules descrlbed in sectlons 2 3 and 4

This section 1ncorporates the 1nformatlon pertalnlng

If we take a general v1ew w1th regerds to the varlous
"?;functlonal relatlonshlps we may deflne the proflts of each of +he.“

‘Firms' in the telephone 1ndustry as,
Where"p is the output price, W is'the factor price of-labour;
'-Moreover,_we know from the demand module that the price of output .
V>1s a negatlve functlon of the product (slnce Bl < O)
" When we inccrporate'the:regulatcryAconstraint
H }hka < sK'
‘and the financial requirements-constraint”(generally)-‘
9(K - K, I) = p (B ~B) -~p (s ~5) g0

. then the firm desires to maximize_profitS'subject to the tWO'
preyious-constraints; Indeed, we'see'that the control variables
_are labour, debt. and equlty capltal (because materlal capltal is
related to ‘the financial capital by the market Value of the balance
. sheet for each of the flrms) The flrm, glven the estlmated

behav1oral relatlonshlps, selects the amount of labour to-be

demanded, debt and equlty to be supplled in each and every perlod




We flnd that the actual sequence of de0151ons for the flrm 1n

h“iour model 1s the follow1ng-

-Sequencé'lf'Determine-labour, debt,'and equlty

MrSéQuéhée”Z’hDetérﬁiﬁé leverage, and the capltal budget

‘Sequence 3° Determine. materlal capltal

Sequence 4 Determinehoutput::

-
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3
1
L
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',h productlon capabllltles of the flrm,_for example a change in product L

."L. 6. -Simulationi

' of flrm ! operatlng in the telephone_lndustry.

| Once the complete model 1s estlmated thereby reveallng ‘
the past and. ex1st1ng structure of the telephone 1ndustry many rxgr
lnterestlng questlons may be asked w1th reSPect to the future :Eh
development of ‘the 1ndustry.j The solutlons to these questlonstf'

will have 1mportant ramlflcatlons for the governmental pollc1es

vi towards the telephone 1ndustry

Wemenvision, at least, four important areas in'whlchlt"
simulation'exercisesrare_to be~performed" The flrst pertalns_i
*to. the regulatory aspect. " What 1s the 1mpact on productlon, :
debt, equlty and the 1nputs when . the 1ndustry faces a market rate

-of return on.its materlal capltal rather than a regulated.,‘i

Secondly, what ‘are the effects of an exogeneous change in the

i mix or a change in factor 1ntens1ty,such as the 1ndustry becomlng
‘more labour 1ntens1ve. Thlrdly, what is the lmpact 1f ‘the flrms
?,are Subject to malntalnlng a flxed debt/egulty ratlo rather than_“
_"one which is self determlned by the declslon-maklng of the flrm.fp~5”
‘;«Flnally _what is the effect of an- 1nst1tutlonally flxed level. of'
,_1nvestment while the debt/equlty ratlo is- free to vary accordlng

. to the optimal behavior of the flrm.'

These and" many more slmulatlon experlments may be

carrled out uslng the CAPTRA model deplctlng the. market behav1or




