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Project Proposal

This is a proposal to conduct a feasibility study for
assessing the medium-term macroeconomic impact on the"Canadiani
economy of alternative government policies designed'tolaffect’thé"”"w

rate of diffusion and‘implementation of information technology.

Background -

While it isvreCOgnized that the "informatioh‘revolution"a

_and the dlffuslon and 1mplementatlon of new 1nformatlon technologlesf

will have a profound impact on many sectors of the Canadian

- economy, there has been, to date, no effort to rigorously quantify

these impacts in a macroeconomic framework. Such technologies

will have direct impacts on the'employment and productivity of

several industries. But the question remains, what is the

desirable and most advantageous rate at which to implement such

technologies? The government could offer various incentives in

~the form of grants, tax credits or assistance in the transfer of

technologies, but what would be the macroeconomic impact of
such moves? What would be the Splll over or secondary impacts
of such policies? And, most lmportantly - making certaln |

assumptions about the level ‘and type of assistance required to

t

‘meet certain threshold rates of diffusion - what are the

advantages - again from the macro viewpoint - of proceeding more

or less rapidly in implementing the technology?
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. _ .. An addltional benefit of. such quantitative ~ana'l'ysis~

| | of the pollcy alternatlves 'is the ablllty to glve some perspectlve

- to dlfferent levels of effort by the government in terms of impact
on the Gross,Natlonal~Product, employment, and personal 1ncome,
to select only a few indicators of economic act1v1ty Use of a
detailed econometrlc model 1n such a. macroeconomlc analysls allows
the adoption of new technologv to be dlrected towards SEelelC
1ndustr1es -hfor_example manufacturlng 1ndustrlesn1n the case of -
CAD/CAM or service\industries for EFTS. \

-Informetrlca Limlted has conSiderable.and uniqne
experience.in the analysis of the macroeconomic impact of“l
_particular\g0vernment‘policies or-lndnstry decisions on the:

l ' economy. | Through the National Forecastv Service, Informetrica |
Limited provides long-term detailed forecasts using The Informetrica
Model (TIM). ‘An overview of this modelvand its unique capabilities
are found in.Appendix C. It'is a»large econometric ﬁodel which
makes use of the 1971 inoutéoutput tables to distribute demand
by 63 ‘industries. Thls model (and Informetrlca Limited' S earller

| model, based on the CANDIDE model) has been used for»lmpact
studies to analyse, for example,‘the effect of speclflc government
policy proposals or prlvate lnvestment deClSlODS and to assess
the effects of changes in product1v1tyvon‘tne macroeconomy. - (A

list of such studies is attached in Appendix B.)
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. Project Tasks
' : , This progect may be conveniently diVidea into seven
consecutive tasks: .' |

(i) ReView of literature and interv1ews Witn experts-

While the research team has some familiarity w1tn
the information revolution" and new information tecnnologies,
this step is ‘necessary to familiarize the team with the most
recent developments and concerns of the‘industry- It would
invoive a review ofvtheitechnical literature and interviews with
experts at the Department of'éommunications; Industry, Trade and
Commerce and in the industry, to identify What can reasonably
be expected to be the ajor fields of applicationvof this new
information technology over the next 5-10 years._ This wonld
‘ include, for J.nstance, the scope for difquion of process c.on.—
trol, CAD/CAM, management applicaticns, POS and EFTS in the
various sectors of the_economy. It is anticipated that the
'Department of Communications would‘assist in identifying the experts
in government and industry who should be interviewed in this task.

(ii) Assessment of potential impact . of the new technology

This task is concerned with assessing the impact or -
_potential:impact of'the’expected changes on:prodnctivity'and employ—
ment requirements of the affected industries,iand in identifying
the factors mhich may be expected to affect the rate of'implementa-
tion of the new technology. This step WOuldrinclude the inputs
of a "technologist" familiar with the "information:industry", and
mould‘also include reference to studies of these qnestions in the

' context of the U.S. economy (e.g. study by MIT).
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(iii) Development of alternative scenarios

From the information acquired -in (i) and.(ii);vthe”

research team would develop a set of alternative scenarios for -

the difquion and ileementation of the new technology based

‘on alternative government actions.; An important element of<

the scenarios would be the amount of resources the government
would be prepared to allocate (e.g. in the form of tax credits,~
grants'or assistance to technology transfers)‘to encourage the .

diffusion of the technology. The alternative scenarios wou ld

most likely focus on different rates of diffusion of the

technology, with the implementation of the technology centred
in specific industries (e.g. services or manufacturing) . ~ These -

scenarios would reflect‘some of the mOst‘important areas of

. ¢oncern of government and 1ndustry OfflClalS which lend tnem—

selves to an analySis of this nature.

(lV) Develop the methodology to assess the macroeconomic

impact of the alternative scenarlos

At\this‘stage a methodology would be developed to assess

the medium term macroeconomic impact of the alternative scenarios

“set out in task (iii). As the purpose of the impact analysis is

to assess the effect of the various scenarios on such economic
variables as Gross National Product, inflation, employment and

other macroeconomic.variables, this task would reflect the

methodology required to implement these scenariosfusing The
Informetrica Model (TIﬁ).' As an overview to the methodological
considerations, there are‘at least twWO ways to implement snch
scenarios using TIM. VThe first is to accept the structtre'of’

the model and its industry definitions, and to adjust existing

LIMITED
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variables to reflect the particular‘assumptions of the scenario. -

’-For.example,'adjust certain govermment expenditure or tax .

variables, or make adjustments to emplOYment:leVels.in particular

industries. This technique reflects a "conventional" approach

to macroeconomic impact analysis, and the research team (see

below) has extensive experience in this type of analeis. A
second approach would be to create an entirely new industry

which would reflect the demands and supplies of the new tecnnolocy.
This. would involve a modification to the Input—Output table used
in the model where the coeffiCients for this “industry“ reflect
the available information‘and assumptions on the implementation

of the new technology. The research team-includes professionalsk
who are‘highly gqualified in the construction of econometric

models and who:can assess and detail the_methodology for this

second . approach.

(v) Perform some preliminary simulations to test tne
feaSlblllty of the methodology :

This task is designed to test_the-approach outlined in
task (iV), using theiNational Forecast Service model, TIM. ‘These
s1mulations would not be detailed scenarios. of alternative govern—
ment polic1es, but would rather reflect reas0nable (but not very
preCise) assumptions concerning certain alternate goﬁernment
actions to 1ndicate the results of such simulations, and to~asseSS
whether these results are reasonable.. Approx1mately three or |
four simulations would be run, reflecting the impact of, for
example, government grants, declining growth in employment in

certain industries, rapid investment by industries in the new

lnformelrlca ¢ Ottawa, Canada o Effective Economic Research
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technologies. Such scenarios would, of necessity,Zbe~illustrative‘

of the techniques only and would not accurately reflect the

alternat1ve scenarios suggested in tasks (iii) and (iv)

(vi) Preparation of Final Report‘w
.The‘output.of this Project will take the form .of ‘a final

report which will include a discussion,of the findings of tasks»(i)

and (ii) (With a bibliograohy and list of those persons interViewed),

a second section devoted to the alternative scenarios selected, and

the methodology for assessing the impact. of each scenario; and a

‘third section which presents the results of the preliminary simula-

~tions. The second section will detail'the_rationale for the-

selection of the particular scenarios with a view to the issues of

‘the 'information revolution' and the ability to undertake a macro-

'n‘~econoﬁicianaiysis.of‘such~3ssues.~ It will‘alSO»inclnde_a lengthy

discussion of the nature of the assumptions (e.g. tax credit,
productivity:gains in specific industry). The methodology portion

will detail the specific nature of the adjustments required. For

example, which particular variable or_coefficient.wouid be altered,

and why.

(vii) Presentation of Final Report

The research team is prepared to present and discuss the

final report‘with members of.the Department of Communications and
others involved in the industry-government dialogue on the

'information revolution'

It is anticipated that a meeting with . officials of the
Department of Communications would follow the completion of tasks
(1) and (ii), and that this meeting would serve as a checkpoint for

the Department on the progress of the Project.

lnformelrlca s Ottawa, Canada e Effective Economic Research

LIMITED



Research Team

The research team for the pro:ect will be headed by

Ms. Elizabeth Ruddick Ms. Ruddlck (AdVisor) has extenSive experience“

in analysis of the macroeconomic:impacts of government policy and‘
private-investment projects.. As well, she.is familiar with the
. concept of the information economy; and With'the"informationc
revolutiOn'-as‘the result of a project carried out forvthe Depart?‘
‘ment. of Communications on consumer demand - for entertainment serVices
(With a view to the introduction of PAY TV) .
Mr. M. C “McCracken (PreSLdent of Informetrica lelted)

will assist in the presentation and development of the details
of the alternative scenarios in the'final report. Mr. McCracken;
aside from'his considerable»experienCe in macroeconomic and
policy analysis; is_also familiar with the supplyingAand’user
.industries of information technology and;worked extensively.
on a project by Informetrica Limitedkfor the{CRTcgto develop
a model of the Cable_TV Industrf in Canada. 'In his "reviewer"
role in this current project,ithis past experience, and exposnre
 to many of the issues and views of the.industry will be- |
~invaluable..
| Mr. Carl Sonnen will assist in theidevelopmentfof
“the details of the alternative scenarios and the methodology
used to.assess the impact of these scenarios.

. Mr Paul“Jacobson will participate in developing the
particular methodology to assess the impact of the scenarios.
His experience developing TIM, his prev1ous experlence in
‘modelling, and his work on the model of the Cable TV.lndustry

LIMITED
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will be important contributiOns;tctthis,study.ijih particﬁiar
he will be able'to.assess'the feasibility:of altering the |
- existi.ng Input-~Output table to ‘meet‘ the reqwlirernents of |

certain scenarios (see’discussion of task (i&)‘under "Prcject
Tasks" above) - |

- It is our plan to 1nclude a quallfled tecnnologlstr
on the research team,,to provide 1nputs to tasks (1)-and (11),.
and in particular to assist in ldentlfylng tne potentlal
impact of expected changes on the product1v1ty of the affected
industries. The selection of this member of the’team*would
be subject to the approval of thecsciehtific Authority'
administering the contract.. The'research team ﬁayzalse include
other professlonals of Informetrlca lelted as requlred

Vltae of the research team appear in Appendlx A,
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' " Timing of the“Project

The flnal report for the Project would be dellvered to

the Department of Communlcatlons ten weeks after the approval of
the contract and beglnnlng of work on the Project. Tasks (1) and
(ii) would be completed, and the meeting with the Department
representatives on the progress of the contraot woﬁld take.place
one month after the start—up date (It is ant1c1pated that the
Department of Communlcatlons would ass1st the research team 1n
ldentlfylng the experts in government and lndustry who would be

interviewed in task (1) .)

Project Costs -

‘ | " The estimated man-fdaYs and ﬁcosts .t’or the Projeet follow.
Costs would be billed on a monthly basis for work provided to date,
and are billed‘as per the attached feeAschedule (see end-of_this |
section) . The per dlem fees include prov1s10n for overhead
(e.g. typing, library serv1ces, etc.) and as a result no addltlonal

charges would be made for those services.. Any travel,expenses would

be billed as incurred and are not included in the estimate below.

s

T This project requires use of the National Forecast Service Model ‘ \wﬁv

TIM (See Project Tasks, task (v)). An access fee of*§4,000 is
included in this estimate, as the Department of Communlcatlons is

not currently a member of - the Natlonal Forecast Serv1ce. If the'

Department subscribes to th1s Serv1ce within nlnety davs of slgnlng

the contract for this proposal, the access fee will be applied

against thelr subscription.

LIMITED
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Estimated man-days and costs

(1) Review of Literature and Interviews

Elizabeth Ruddick 5 days @ $400/day: = $2,000
Economist - '3 days @ $175/day - . 525

(ii) Assess Impact of Potential Change

Elizabeth Ruddick - 4 days @ $400/day . 1,600

"Technologist" - - 5.days @ $300/day . 1,500
' Subtotal (i) and (ii) $5,625 -

(1iii) Develop Alternative Scenarios

$400/day . $2,000

Elizabeth Ruddick 5 days @
Carl Sonnen N 1 day @ $450/day 450
M.C. McCracken 1 day @ $500/day 500
(iv) Develop Methodolbgy _ |
“ | Elizabeth Ruddick 3 days @ $400/day . . $1,200
: Carl Sonnen 1 day @ $450/day 450
; . M.C. McCracken 1 day @ s$500/day = 500
| Paul Jacobson 2 days @ $350/day - 700
(v) Preliminary‘simulations
Access Fee o B ‘ » | ‘;~$4;OQO
Computer Costs _— - S - 2,000
Elizabeth Ruddick . - 6 days @ $400/day . 2,400 -
Carl Sonnen ‘ -1 day @ s$450/day - 450
Paul Jacobson ' 2 days @ $350/day - 700
(vi) Preparatioh of Final Report _ | | -
BElizabeth Ruddick ~ . 5 days @ $400/day  ~ $2,000
. (vii) Presentation of Final Report _ | .
M.C. McCracken | 1 day @ $500/day % 500

Subtotal tasks (iii)-(vii)$17,850

Total Estimated Cost - $23,475

Informelrlea ¢ Ottawa, Canada » Effective Economlc Research
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: Telephone: (613) 238-4831
Telex: 05634712 Co

Cable: Informet, Ottawa i
Offices: 350 Sparks Street, Suxte 1007

Infnrmetrlca L v

" LIMITED = a Ottawa, Canada, KIP 5P9

', EEE SCHEDULE - CONTRACT SERVICES

This supersedes all previous fee schedu]es and is app11cab1e from July ], 1979
to December 31 1979. :

| Contract services may be prov1ded on the basis of a fixed- -price, cost- based or
? time and materials contract For time and materials contracts the fee structure
is as fo]]ows 4 : L o . o o

Personne] : S
Senior Advisors B $400-$600 per day
Advisors/Project Leaders _ - ~ $325-$400 per day
Senior Economists ‘ S '$2255$325 per day
Economists/Analysts - o -$150-$225 per day
 Research Staff ' ‘ '$100-$250 per day

_ These charges include proV1s1on for norma] overhead (typ1ng, databases, _
) . f11brary services, etc.).

'Computer Usage

; Batch Remote-Job-Entry . o .
. A11 computer charges from computer utilities (including communications -cost;- -
surcharges for programs, forms, etc.) plus a 10% surcharge to.defray accounting
and other overhead {tems. -

Timesharin ' ‘ ‘
. ATT computer- charges from computer ut111t1es as above p]us a 20% surcharge
! . to defray accounting and other overhead items. :

‘Mini Computer : Plotter System . L
- $30 per hour . . $50 per hour : .

Fixed Charges for~ Model Access (Not app]xcab]e to Nat1ona1 Forecast Service subscr1bers)
For use with contract services requiring Informetrica models. e N—

~ NFS Annual Mode] ~ $4,000 per month

Other D1rect Expenses

Includes charges for travel and substantial costs for: printing or'copying, long-
distance calls, or other expenses incurred for a particular client.

Payment Terms: Net 15 days from 1nvo1ce, based on t1me .and mater1a1s used in
. previous month, 2% per month on outstandmg ba]ance

. In addition to the prices specified or referred to herein,<the‘amount
- of any present or future sales, use, excise, or other similar tax
applicable to the sales of services will be paid by'the client.
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Company Background

Informetrica lelted is a federally chartered (1972)‘
corporatlon,-all of whose owners, dlrectors and prlnclpal offlcers
are residents of Ottawa, Ontario.

| Informetrica'Limited possesses unique capabilitieshin
economlc research and analysis. Throngh thevNational-Forecast

.Seerce, Informetrlca lelted provides lonq -term detalled forecasts

'us1ng The Informetrlca Model (TIM). This rs_a larqe macroeconomlc
.~model,'which‘makes use of the 1971 input-output tables to
distribute demand by'63Aindustries, ‘The model is also used‘forv
5 ..»‘ impact studies to analyse, for example, the effectsuof specific
government policy'proposals on priVate investment.decisions and
' _ to assess the effects of changes in productJ.VJ.ty on the macroeconomy
_Through Contract Research, Informetrlca prondes spec1flc services
to cllents, which ranqe from economlc lmpact studles, industry or

E corporate modelllng, to more spec1f1c pro;ect analys1s, draw1nq

.on the expertise of all profess10nal staff in economlcs, statistics

and systems analys1s. Informetrica Limited has developed and

malntalned proprletary software to support its own operatlons and

those of its clients and has used the personal expertlse developed
by this to undertake several major projects. The available’
software systems include'DATABANK, MASSAGER, SIMSYS and MOSAIC

programs.
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M.. Elizabeth Ruddick

Education: B. Comm. (Economics Major)_McGill Universitye(197l):
M.A. Economics, University of British Columbia (1972)
‘Post Graduate Study, London School of EconOmics,
1975-76. Research Area: Industrial Pricing in -

International Trade Under leed and Flexmble Exchange
Reglmes.

Exgerlence.-
Informetrlca lelted (1876 - ) .= Advisor

- Impact studies of energy pollcy, energy lnvestments,’
transfer programs -

- Macroeconcmic dlmenSLOns of energy investment

- Use of relative prices and 1nflatlon in capltal
~budgeting : :

- 'Price escalation methodology

- .Energy demand modelling ,

- Long term forecasts with\the“CANDIDE model
' ‘ : ’ - Spatial cost of lJ.v:Lng indexes ,

: - Consumer demand for entertainment servmces

Department of Regional Economic Expansion - Economist -
Responsible for complete documentation of CANDIDE-R
econometric model, and analysis of its use in simulating
regional and national impact of large scale autonomous
investments (1975) :

Economic Council of Canada - Economist - Primary responsi-
bility for Chapter 5 "Energy Developments in the 1970's
and Early 1980's™. in Eleventh Annual Review. Economic
Targets and Social Indicators (Information Canada: Ottawa

1974). Responsible for research on foreign impacts on
‘Canadian prices under fixed and flexible exchange rates
(1973-1975).

Languages:

[}

English and French - fluent

" | | - S 2778




Michael C;;McCracken

“Education: B.A. Economics, Rice University°(l961)

M.A. Economics, Southern Methodist University (1964)

All requlrements except dlssertatlon for Ph.D.,
Southern Methodist UnlverS1ty (1965)

Experience:

Informetrica Limited (1972-) - President, Senior Advisor

- Development of a large econometric model of Canada and
1ts application to forecastlng and policy simulation

- Application of. quantltatlve technlques for corporate
planning

- Examination of policy options for federal and prov1ncial
.governments in fields of macroeconomlcs and energy

- Consulting studies for governments and buslnesses

" Economic Council of Canada (1970-72) - CANDIDE Project

Manager; (1965-67) - Econometrlclan

Office of Economic Research United States Government
(1969-70) - Development of quantltatlve techniques for

. economic research - Model—bulldlng for various countries

U.S. Army, Captain, Military Intelllgence (1967-69)
Research on U.S.S.R. and other: economies

Teaching - Principles of Economics, International Trade,

" Mathematics for Economists, Quantitative Methods for

Economic Research

Selected Publications

"A Computer System for Econometric Research", Social
Science Information, Vol. VI, No.S, October,~l967,
pp. 151-158

"Data Administration in an Informatlon System" Conference
on Government Information Systems (Economic Council of
Canada, Ottawa, 1968) S ' :

(With C.A. Sonnen) "A SystemAfor Large"Econometric‘Modelst

. Management, Estimation and Simulation", Proceedings of the

ACM Annual Conference, -August 1972, Boston (New York:
Association for Computing Machinery, 1972, pp. 964-73)

(With N.E. Wale) "Prices, Income and Saving, and Interest
Rates" The Economy to 1980: Staff Papers (Economic Council
of Canada, Ottawa, 1972)

An Overview of CANDIDE Model 1.0, CANDIDE - Progect Paper
No.l (Economic Council of Canada, Ottawa, 1973) :




Carl A. Sonnen .

Education: 'B.S.F.S. Forelgn Seerce,'Georgetown University -
: - (1959) : ‘ I

Requirements except dlssertatlon for Ph.D.;
(Economlcs), Amerlcan Unlver51ty (1970)

Experience:

Informetrica Limited (1972 ) - Chlef Consultlng Serv1ces,‘
Senlor Adv1sor (Secretary/Treasurer) :

- Deslgn and development of~software implemented
imformation systems with particular applicability '
to econometric research and reporting problens

- Application of quantitative research teohniques for
corporate and project planning and monitoriny

- Examination of policy options for government witn
special reference to microeconomics and lnter—
‘pr0V1nc1al economic. linkages '

- Consulting studies for business with special- empnaSLS
on commodity demand and input costs

Economic Counc1l of Canada (1971- 72) - CANDIDE Project;
’ systems development and 1mplementatlon

Of fice of Economic Research United States Government
(1962-71) : :

- In-depth research and forecasts of economlc condltlons
in Latin America

- Development of quantltatlve technlques for economlc
- research. ‘ :

Teaching - Professional Development. Semlnars sponsored by .

Informetrica Limited on applicability of economics to ,
corporate and government planning, and the development
and use of econometrlc models o

Selected Publications

- (With M.C. McCracken) "A System for Large Econometric iodels:
Management, Estimation and Simulation, Proceedings of tne
ACM Annual Conference, August 1972, Boston (New York:
.Association for Computing Machinery, 1972), pp. 964-73)

- "Canadian Unity and Some Elements of'Long—Term\EconoTic
Prospects", (various issues of the Toxontc Star, 1978)
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-Paul M. Jacobson

"Educlation: M.A. Economics, "Queen"S'University (1973)

B;A.lEconomics,'McMaster ﬁniversity (1971);

w

Informetrica Limited (1973 - ) = Chief, Infrastructure
Group, National Forecast Service

- Respons1ble for model and database. development as
well as other aspects of the research capital of the
£firm. Requlres detailed knowledge of following branches
of economics: consumption, investment, foreign trade,
labour supply and. demand fiscal and monetary theory

= ReSponSlble for product development and management of
Evergreen. Data Servrces.

- Teaching at Profess10nal Development Seminar level
Introduction to MASSAGER/DATABANK Introductlon to
Quantltatlve Methods.,

Consultlng Progects.

A simulation model of a cable- TV firm and the CaATV lndustry
utilizing cross= ~sectional and’ tlme -series data -

Development of a technlque for sub~prov1nc1al forecasts
consistent with CANDIDE forecasts to provide inputs to-
pollution control reguirements in Southern Ontario.

Management of a project to classify, load and retrieve
CANSIM data for a wide variety of user- specific research
queries - . :

Development of software to provide company and industry financial
reports for a government agency

Preparation of operatlonal plans and budgets for a large-scale,
-energy-related government survey -

Development of major exten51ons to Informetrlca Llnlted

proprietary software products such as Mosaic, Databank and .
Massager
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A - o APPENDIX B .

Macroeconomlc Impact. Studles by Informetrlca lelted
Using The Informetrlca Model or the mwmwmme_'
‘National Forecast Service CANDIDE-type:Model

--- Macroeconomic Impact of Increased Government Transfers

--=- Macroeconomic Impact Study of ‘a Major Frontler Energy
Investment Project

--- Macroeconomic Impact of Immigration

~=-- Macroeconomic Effects of. the Constructlon of a Vatural
Gas Plnellne

=== Macroeconomlc Impact of Rapid Increases in the Domestlc
Prlce of Crude 0il

lnformelrlea . Ottawa Canada e Effectlve Economic Research
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‘THE INFORMETRICA MODEL

AN OVERVIEW

P.‘JaCObson
Cctober 29, 19795.

lllfﬂl'mctl'i(lﬂ e Ottawa, Canada e Effective Econorﬁic Research. .

LIMITED




The'Informetrica‘ModeldProject - An Overview

T Introduction

This report provrdes an overvrew of the‘Informetrlca
Model. The two-year progect to develop a new forecastlng model
was the»result of two major stlmull.: Flrst,‘after six years
of experience, pr1nc1pally through the Natlonal Forecast Serv1ce,<
" in the use and enhancement of the CANDIDE famlly of models,_some
major requlrements for and exc1t1ng p0551b111t1es of a restructured
and re—estlmated model were seen. An addltlonal stlmulus to
the redevelopment prOJect has been dramatlc Aincreases in the
costs of the tuning and malntenance of the ex1st1ng NFS model :
brought;about'by major revisions- to the prime data sources used

for such purposes.
For the project, four major goals_were‘defined:
1) to produce a reviSed modei With a disaggregation
and_articulation’of linkages suited»to the needs’

of our client base,

2) to produce a model which could better articulate

policy impacts and provide reduced forecasting error,

3) to but into place sufficient model maintenance and
development capital to ensure that ongoing work on
the model could proceed at an‘appropriate pace and

cost,

4) to ensure the optimum utilization of existing .

intellectual capital based on the“CANDIDEhmodelsig
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Like its predecessor models,.the Informetrica‘Model is. based.

on the structure of the Natlonal Accounts data as belng the \d

."only totally cons1stent structured approach .‘Consrderable.w

"lrestructur;ng to suit revised views of model linkages@has

been undertaken. However, care has been taken to focus on
improvements only where data consrstency and rellablllty
warrantedvlt. |

The.commitment‘to a development project of this size

_is part of Informetrica's strategy, as a centre of'expertise'

in forecasting and analysis) of ensuring the continued high .

quality of its tools. .

This document is intended to review Informetrica's‘

‘Model more-from’a'user's-point of view thah from that of a .
‘model.builder; In focuss1ng on the more general llnkages and

points of 1nterest, it will serve as an 1ntroductory framework

for more detalled documentation of spec;flc,sectors.-_Natural;y,:
the general orgahiaation and much‘detail must be_similar to'the-
overviews of the three-versions of the CANDIDE model‘to which
the Informetrica Model owes an undouhted intellectual‘debt.

The relevant documents covering these models are:

M.C. McCracken, An Overview of CANDIDE 1.0; CANDIDE
.Project Paper No.l, Economic Counc1l
of Canada, 1973.

R.G. Bodkin & S.M. Tanny (editors), CANDIDE Model 1.1 .
(2 vols.), Economlc Council. of Canada, 1975.

H.E.L. Waslander, CANDIDE Model l 2 (mlmeograph)
Economic Council of Canada, July 1975




In particular, the more general introduction of the concepts '

of any model, as presented in "An Overview of CANDiDE;l,O",;

will be omitted here. To.introduce users, familiar with the

CANDIDE family of models, this overview will'focus particularly
on the differences between the Informetrica Model and its pre- .

decessors. Because of resource and size considerations, full

-equation.reports~willjnot be available at this time. However,

Appéndix A to this report lists some sample results. The
detailed model code and mnemonic table are in a separate

volume, TIM, Model Book.
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II. Modei Strucﬁure

Allimajﬁr macroecénomic'models:proviaé‘élabératiqn~,
of these seven basic'ﬁodel sectdrs;_ |
1) final demand (éxﬁehditure.by.éectb: of;eﬁd usef,
2):industry output,
‘3) labour.supply ahaademénd,i_
- 4) retufns to fa¢toré»and.indﬁstry domestic output,
°5) final-demand»prices,
Q)'incomes (sectéral'énd aggreéétg)’t
7) financial variables éﬁd capital flows.

Figure II.l shows the»baSic linkages between these sectors;

"Sectors 1, 2 and 3 can be considered the 'real' side of the model{. 

. That is, this side of the model deals with real economic aétivity

or transactions representing actual flows of goods and services

and production factors. Sectors 4 and 5 are the key portions

of the 'price' side of the model. That is, they define the prices,
and current vélues of the real economic aqtivity defined in the
previoué'sectors.’ Secﬁor 6 proﬁides thé‘links\bétween'sectOr
expenditurés and incomes whiéh comprise the heartvéf the GNE

and GNP identities associated with the National ACcouﬁts frame-

work. . Sector_7 provides the interésttrates; and other financial

variables‘consistent With~the money_supply'and the level of

economic activity.
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FIGURE II.l -
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‘A special sector, the Input-Output Sub-model,'inte—

,grates_the_real_and'priCe;sides_of the modeig It-provides"a S

bridge from final demand to industry output and;from‘industry:".

ana"foi-'ei&”ri"iiﬁééé to domestic.final demand prices. '

Figure II. 2 shows a more detailed summary of the

model sectors and current block allocations.'

1. ‘Final Demand

'Final demand or expenditure by end use is defined

to be all expenditurefby the four sectors of the economy which B

is not part of the economic inputs to any other phase of
economic production. AS'a model sector, it can be. cons1dered
analogous to the traditional Gross National Expenditure (GNE)
identity of:

C+I+G+X-M=GNE
This;identitycis seen in the highest level aggregates shown
in Table -6-of -the annual National Accounts. (13-201). |

"The final demand disaggregation in the Informetrica

 Model is summarized in Figure II.2.- Personal seCtor‘expendif‘

tures are disaggregated into the detail of residential con-

struction and of personal\consumption. Final demand‘expendi—
ture by the business sector is composed of investment in |
inventory, non-residential construction and macninery and
equipment. Both current and capital expenditures are distin-_v
guished as final demand for the government sector.~ For some
categories as many as four levels of government federal, pro-

vincial, local and hospitals, are dlStngulShedl
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- Some portion'of the‘final'demand>expendituresfby

. the three domestic_sectors is produced by the_foreign sector

and imported by the domestic ones. Exports are final demand.

expenditure by the foreign sector on domestically produced

goods.

_ 'The'general'theoretical‘thfust of the final‘demand

sector of the Informetrica Model is Keynesian or neoclassic

“rather than monetarist. In other words, as in its predecessor -

models, there is no direct role in the model for monetary and

financial stocks in the determihation.of,final demand‘expendi-

.tures. However, there is some role for interest rates.

1.1 Consumption ($K-Block 3, $C-Block 5)

Consumption by the personal. sector of goods and

services is defined in the model in Block 3. .The disaggregation,:

-closely following that of the Annual National Accounts (13-201,

Table 53), is equivalent to NFS-CANDIDE. Total consumption in

-constant dollars (CzZK) is behaviorally disaggregated:into 6

categories'of'durable.goodé expenditure (CDURTK) , G'eategories
of semi-durable goods expenditure  (CHDRTK), lO‘categories of
non-durable ‘goods expenditure (CNDRTK), and 26 categories of
services exPenaitﬁ:es»(CSERTK). As in mosﬁlmacroeconemicvmodels,_
the basic behavioral reséonses are found from pficee andeincbme.

The distinguishing featufes of this sector are:
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‘ . ' 1) A special income concept, discretionary income

(YDISK) , is introduced inﬁo'many of the equétiohs,
This income cqnceptbisbdefined as personal disposable
income reméining af;er the‘purchase"of key items -
such as food (CNFl0K), and shelter (CSRI1OK, CSRZOK,
CNR40K, CNR50K, CNR60OK). The general principle of its .
introduction ‘is that many eiéenditure decisions~are
made given that a particular le&el of éxpenditures on

necessities must be maintained.

To attempt to avoid complex adjustment mechaniéms,
the income, savings, consumption.identity is ensured
by defining discretionary savings as a~résidual given
the endqgenous définition of‘coﬁsumptidn énd con-

tractual savings.

Rather than use simple forecast rules based solely

on population growth, additional service items such

as laundry and dry cleanlna (CSH50K) and other house-
hold services (CSH70K) have been endogenlzed as
functions of relatlve prlce ‘and demographlc factors

such as b1rth and marrlage rates

To improve the specification of the ﬁedical care
related items, a specific‘pqpulation concépt (HWIPOP)
was used. This is a popﬁlation index in which each
ége-sex cohor£ is weighted by thé‘relative‘demands it

places on the heaith care system.




5) As a general attempt to more appropriately structure
'the model links have been built to other parts of
the model. For example, travel expenses (CSALIK) .
is linked directly to the-appropriate balance of
payments item, travel payments (TRAVMC) | In fact,

. the link is through an identity conSistent with the

data source methodology

6) Rather than strictlyffollow the Houtthakker?Taylor
consumption model, a more eclectic approach, aimed at
’more appropriate forecasts, has been tried. TFor
example, consumption of gasoline and related Oll
products (CNT30K) has been tied to the energy model
variable for motor gasoline consumption (MOTGAS) .
This wvariable is in turn responsive to both the
relative price of.such products, the.price and :
stock of cars, household income and the number of

cars per household.

1.2 Residential Construction (Block 16)

Residential construction is the investment category of
the personal sector. This section of the‘model follows
essentially the same pattern. as the~previousnmodel. Expendi-
ture on new and used construction are distinguished as functions

of population, real income and appropriate stock variables.
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The longer term propertles of thlS block are. the key
.concern.» Ideally, the block should catch 1nd1cators of credlt
tightness and the 1mpact of government programs. However,
such factors have proven to be elusive durlng model develop—
ment. The changing nature of government programs has proved

particularly difficult.

1.3 Business Investment

Business. investment is normally grouped into three
categories:

1) inventory change, (Block 17)
2) non—residential,construction,‘(BlOCk 10)
.. 3) investment in,machinery and -equipment, (Block 6).

In the current implementation of the Informetrica model,
40 categories in each of non-residential and machinery and
equipment.investment are distingnished. As with earlier
models, the starting point of the estimation was the standard

Jorgenson neoclassical model with the rental cost of capital

defined as an'investment price multiplied by the sum of the dis-

count rate (industrial bond rate, RINDB) and the rate of

. replacement (the economic service~life).
1) The standard specification is a function of output,
existing stock and the price of,outputArelative to

the rental cost or price of capital.
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ansidérable‘émphasis has been placed on obtain-
ing lag structures consistent.with;accéptedf‘
econonic theory.

To represent the time path of investment; a new.

- variable, vintage of capital, is*created-for,each-

investmentcategorYJfRépresentiﬁg the average age
of the stoék'of_that investment good, it is.used,

rather than time, as a proxy for téchnical_change.

‘It can be considered as an-age-weighted.véluevof

capital sfpck. The relative 'newness' of investment
is represented by a more recent vintage of éapital.
This vériablé has been used in the Industry ouféut
adjuétment equations, in thejemploymenf‘and in the

capital consumption‘allowance equations.
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1.4 Government Final Demand Expenditure

Government final demahd_expenditure is ¢omposed:of

current’ekpendituree'on good5~andiserviees,and-capital expendi-

tures. Whereipossible, at least two levels of government

(Federal and other) have been distinguished. However, in many

cases, four levels of government, federal, provincial, local

and hospitals are defined. Follcwing_its predeeessor models,
the Infbrmetrica Medel followe.the‘pracﬁiee-of endogenously
explaining the various expenditure items as funerions of
demographic trends and the general_leVel_of‘economic activity
as representing a requirement for social infrastructure. Some

principal features of this sector are:

1) Transfer payments have beeﬁ further disaggregated
with respect to both level. and function. This
allows the-separate definition of governmeﬁrvbal—
ances for each leveleof governmentfand_hence a
more consistent articulation of:the impact ef
the poiicies of onevgovernment‘levei on the
aetivities‘and balances of‘another)ievel. In the
currenr reiease, government balances (GBALP, GBALM,

'GBALH) have been defined. .

2) Rather than constant dollar Gross National Expenditure‘
‘(GNEXPK) as a principallexplanatory variable as in
previous models, a new ccncept;AGNENET, private GNE
less government expenditure, is.introdﬁced. This
avoids the ineensistency aﬁd feedback problems'associated

with the previous approach.
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To.provide‘a link betweeh‘government programs

- and admlnlstratlve costs, separate prox1es (FAV

MAV, PAV) for the .activities of each level of
gevernment have been developed from major items of

revenue, transfers and capital formation.

Where pos51ble prlce relatlves (e g. GHWCOP/PGNE)

have been 1ntroduced to measure reactlon to

increasing costs.

Among the specific demographic variables: used

. such as school enrolment (ELSEC) is a new con-

6)

cept HWIPOP. This is an age-sex weighted population
index based bn»the'relative demand placed on the

health-care system by various population cohortsk

To assist in the development of simulation scenarios, .

several previously exogenous items have been

endogenized using the concept of a relatively stable

exogenous rate applied_to an endogenous base. ' The -
base used could be as general as GNE or as specific

as activity_in a particular industry. For example,

“federal subsidies have been disaggregated into four

compoﬁents,[ Each is defined by a rate apﬁlied to
an apprepriate base. For.example; agricultural sub-
sldles are driven by a rate applled to agrlcultural

RDP (lagged one perwod)
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1.5 - Foreign Trade Sub—Moaeli
The foreign trade portion oi'the.lnfdrmetricéA
Model is the portionbof'final'demand most~di3tinguished

in disaggregation from previous models. For each of two

- directions of trade (U;S.,andAR.O.W.), 49:export categories

and 42 import categories are distinguished. Figure II,l.S
summarizes the disaggregation available. The general

specification of the equations in-this‘seCtion‘of the model

‘includes as specific as possible a measure of foreign activity,

relative prices and some measure of domestic capacity. Prin-

cipal features of the implementation'include:1

1) As well as'theﬁmajor efforts‘of'data‘cbllection,
\spegification and estimation, this increased dis--
~aggregation necessitated.a major disaggregation
of the Statistics Canada input/Output fihal demand.

conversion (E) matrix by Infbrmetrica.

2) Most impact prices are linked via the exchange

rate to exogenous foreign prices.

3) In the’current_releése of the model, all export
prices'are linked to exogeﬁous_foréign price
variébles. ‘The TIM input/output sYstem produées
export price estimates consistent with domestic.:
industry selling prices. A link between selected
export prices and their domestic equivalénté is |

under test.
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 FIGURE 11.1.5
TRADE SUB-MODEL DISAGGREGATION

~ No. oF Commop1TY ~ No. OF BEHAVIORAL

- CATEGORIES -~ [EaQUATIONS
EXPORTS |
 1-LIVE ANIMALS 1 2
2-FOOD, BEVERAGES' 5 10
3-CRUDE MATERIALS = LR 28
~ L4-FABRICATED MATERIALS 15 29
~ 5-END PRODUCTS | /7 14
b-SPECIAL TRANSACTIONS 2 4
SERVICES 5 6 10
TOtAL 50 97
IMPORTS
 1-LIVE ANIMALS 1 2
2-FOOD, BEVERAGES 4 8
3-CRUDE ‘MATERIALS 3 16
4-FABRICATED MATERIALS 12 23
5-END PRODUCTS 11 22
O-SPECIAL TRANSACTIONS 1 2
6 11

SERVICES -

CTOTAL B S
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.4)VTo achigve‘bétter‘long—run productibh, supply
variables such  as capifal stock and ;abérfcoéts*
havé~beéntintroduced. |
This sector cf’thé model is currently uﬁdergoipg

intensive testing'to evaluate the time profile~and_mégqitude\
of the response to relative price changes sﬁch aéfwduld ocCur 

with changes in the exchange rate.
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‘2. Industry Output
As with most macro models, industry'outputs(RDP). A
are a key concept integrating expenditure and economic
activity. The disaggregated industry,outputs are used in
the determination of.imports, exports, inventories, business

investment, employment, and other areas in which industrially:

‘specified indicators of economic activity are required.

Additionally, the industry outputs are used in the determina-

tion of the factor incomes (return to capital and wages)..

These factor incomes are used, in turn, in the determination

of current dollar industry output (GDP) and the corréSponding

prices of industry activity.

As with all mbdels of the CANDIDE family, a modified

‘input/output system is used to provide the bridge from £inal

~demand éxpenditure to industry output and from industry and

import prices. to final'demand'prices. The basic approach in

output determination is defined by four steps.

1) Translate final demand expenditure using the E

converter matrix into domestic requirements.

2) Translate the requirements into requirements

for industry output using the market-share matrix D.
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Using the requirements matrix "B"'which deﬁe:miﬁes-
input‘:equiréments for a unit'df butpuﬁlAnd D, 
traﬁslate the final‘&emand:output féqﬁireménty'
givén'inter-indusﬁry requireméntS'into output ”

levels.

4) Becaﬁse the oﬁtput levels are only7approximate,

adjustment equations_are used tb'match‘the pube

lished RDP data. .

The distinguishing features of the Informetrica Model

implementation of this approach are:

- 1)

Rather than use two externally calculated inverse
ﬁatrices for the determination of outpﬁt and
price estimates,'the basic I/0 matrices are used
to caiculate,aniiterative solution each year.

As ngl‘as_some‘savings in sﬁorage reguirements,
this.appﬁoach provides the necésséry condition

for the use of time-varying input output/tables.

When warranted, and an appropriate projection can

be defined, their introduction will be considered.

The solution algorithm uses two basic input/

output derived matrices. These are:

a) DE - conversion of 219 final demand
'catéqoriés into 82 industry'require—
ments. Block 62, the YD variables, Shqws‘
tae results of';hese calculations. They
represent simply an industry view of the

sum of final demand (C+I+G+3~M).




-21-

b) DB =~ 82 industry requirements a;e.Cénverted
‘into 82 industr?-outputs;-_éiock 59, tne fR
variabies,‘éﬁoWs the I/O éstimates of:RﬂP; 
Block 61 lisfs the,induétry'équivéiént"of

gress Qutput. 

3) The_conéiderable disaggregation of the DB matrix |
Was done bvaﬁformetrica.to appropriétely utilizei
‘the-diéaggregatioh a&ailable in the foreign tra&é'-
sub-model. TFor example, in the predeceséor models,
manufacturing exports (MANFXK) was converted with
oné mix of industry requireménts. Yet this category -
contains such diverse items aémtexfiles,ﬂchgmiCals;
aircraft,'and‘petroleum and coal produéﬁé; 'Thus,7
itvwasAnot possiblé'to eaéiLy-impacﬁ, throdgh the
export linkage, the chemicals:indﬁstrf only; Becausé
of the increaéed disaggregations, this is how'possible

in a more consistent fashion.

4) In the adjustment equations for RDP, complex lag
responses have been avoided to ensure a more con-

sistent model response to impacts .- (Block 338).

5) Some additional disaggregation of the DB matrix
~was performed to isolate the impact on final demand

cf rovalties on natural rasources. The use of the

Input/Output system in the determination of finel

demand prices will be discussesd below.

)



3. Labour Demand and Supply

' The outputs of the labour sector are the labor force,

employment by industry and unemployment. As an indicatof of thei

state of the economy, the unemployment raﬁé.(URATE) enters many
parts~of_the model. Employment by_industry_is used in determin-
ihg the factor income of labour, a keyvcohcept in the develop-
ment of induétry prices.: Industry-specific.employﬁent_élso
influences the participation of ba;ticula:.cohorﬁs_in.the labbr\

force.

3.1 Labor Demand  (Block u44)

As with most models, industry-specificAemployment
requirements are determined piimarily by the cérresﬁonding
industry output«and}cépital stock. . Both the leﬁel of employmgnt
and the hours required are distinguishéd. The distinguishing

feature of the implementatidnvare:

1) The disaggregation used is equivalent to that avail-
able in the Labour Force Survey, the only source con-

sistent with the measures of labour compensation.

2) The equations are estimated as productivity functions
with.thé vintage of capital replacing time as a préxyj
for technical éhanée. This links employment to the
time path 6f investment, not just the level of capital

stock.
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3.2 Labor Supply o

The supply of labor is defined by two components, source

population and participation rates. The participation rates,

' disaggregated on a age-sex basis, define the portion of the

source population employed or looking for work . AFqlloWing~

the practice of the predecessor models, the Informetrica

.Model treats the historically stable participation rate of

prime age (25—54) males as éxogenous._ Thé general model

used relatesla'participation fate'tdvsome measﬁre of labor .
market}tightness, :eal income and démographic variables
(approPriate to the group in~questibﬁ), such as- the

marriage rate, fertility or school enrolment.
Particular featurés‘of interest
1) Instead of five participation rates, twelve are
defined. For each of male and female, participation

rates are distinguished for the 15-19, 20-24, 25-54,

55-64, 65-69, 70 and over age groups.

2) Fertility trends have been introduced where appro-
priate.
3) A bomposité income variable reflecting the unemplov-

ment insurance program was used for most categories.
4) 0ld age security programs are found to have a
negative impact on the participation rate of older

age groups.
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3.3'Demography (Block. 52)

As a conceptually separate sub-model, anterior to the

-other sectors, a demographic_submodel~is used by the infermetrica

Model to provide estimatee of population and:other.demographic_
variables.. This portidn of the model is anteridr_to'the rest
because there is no current feedback of economic 1nfluences

on demographic varlables. The key portlon of\thls sector

:calculates the current level of an age-sex SpelelC populatlon

cohore by agelng w1th an approprlate suerval rate, the lagged
value of the cohort and a portlon‘of the previous cohort.
Source population cochorts are defined as Population cohorts

adjusted to fit the labor force definitions.
Principal features of this sector include:

1) Sixteen age-specific categories are defined for
. each of male and female. -Two cohorts, age 0 to 4
years and.age 65 and‘over,_were disaggregated te_
separate out children less;then one year of age
(PF0000, PM0000) , and people over 70 (PF7000, PM7000).
This was done because of the ﬁheir very different

survival patterns.

2) Exogenousesurvival rates have been introduced to
allow for changing mortality assumptions.

3) Net immigration,‘currenﬁly»exbgenous, is allbcated
to the cohorts on the basis of the average age-sex

composition over the period 1961-1971.
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4. TFactor Returns, Industry Gross Domestic Product
and Prices ‘ ' o : Lo

The determination of returns to the factors of pro-

" duction and. of industry Gross Domestic Product - (GDP) repre-

sents a major point of departure from the approach followed

-in NFS CANDIDE. In the predecessor models, industry déflatorsq

defihing'the current dollar value of industry output,. were

derived on a markup basis.from aggregate measures of.unit'labgr
and in a few cases from unit capital costs. .In contra§t, the:
Infofmetrica Model‘inAquck 41 derives GDP.measureS'based'bn the -
summaiion of factor incomes. In féct[ for the major»aggregate
industries, GDP is defined as the summation of the faqtor
returns to capital (returns to‘capital,.e.g. MARC -:manufacturf

ing return to éapital), to labor (wage bill, e.g. MAWA - manu-

‘facturing iabdr-compensation}, and unincorporatednincome. The

details of these items and their industrial disaggregation will

be discussed below.
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4.1 Labor Income - Block 43

Factor returns to labor or labor compensation are

"defined in the model for the 12 induStriel sector'deteil

consrstent with the- framework of the Natlonal Accounts and

the Labor Force Survey.» This compensation measure includes

supplementary ;aborAincome. As well as,being a part of GDP,

theAindustry wagenbills\are.used as meesures:of,labor cost
in the determination of unincorporated income and in other
equatlons. The general model used assumes a posrtlve reactlon
of the wage bill to changes ‘in the CPI, output per man and

hours per man.
Some principal features of the sector include:

1l) For industries; such as.manufecturing or-con;
struction, where substantial labor concentration
exists, a wage bargaining model is used.’ Employees
are assumed to try to capture a portion of the factor

returns to capital per man.

2) Return to capital per employed worker is used ae

a measure of profitability.

3) In manufacturing; the change in the capitai/labor
ratio, as a measure of capital intensity, enters

with a positive sign.

4) For service industries, a modified,Phillips
curve model, using the reciprocal oi the

unemployment rate, is used.
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Since the first release of TIM, 10 equations

for suppleméntéry labor incoﬁe (SLI) have been

' _introduced. These are tied specifically to the

7)

Canada and Quebecvpension plan‘variables‘andfto

the Unemployment Insurance variables.

To help ensure the'appropriate linkage between

government wages appearing as part‘of fihal

demand (GFWASC) and government labor ianme-(ADWA),
this latter equation is simply estimatéd as an |
adjustment equétion to the aetailedbgovernment

wage items. This allows more SOphisticatéd‘behavioral

specifications of the'wége bill:deflators.

Similarly, in TIM, the public portion of CSWA, the
Community, Business and Personal wage bill);have been
séparated out into'health and education components

to link more appropriately to goVernment~expenditure.
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4.2 Uhincorporaféd'Income '

Unincorpbrated‘buSinesé income is~defiﬁea!fof the
eight industries in which it is]important.. Theigeneral‘
specification uses other facﬁor returns; usually return to
capital_and the wége‘bill. In some_caées,vTIME-is required‘
for adjusting purposes. The noﬁable ex¢eption is_neﬁAincome
of farm dperators_from‘farm §roducté*(AGUNY) which is.
estimated as a function of the agriculture GDP, (AGYG), wage

bill (AGWA) and capital consumption allowances (AGCCA).
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4.3 Return to Capital'(BLock 39)

In the InformetricauModel; a new cohcept; return to
capital, is introduced. .This is the portion of industry gross
domestic product which does not_acérue to other factors

(i.e. labour). It is often defined as other operating -

surplus. As well as forming part of GDP, it is used as a-

measure of industry profitability in the~determination of

wages and unincorporated income. ‘The basic model used is
that payménts to capital should, on average, cover capital

costs.
'Principal features qf‘this sector are: .

1) Réturn tq Capital is defiﬁéd fér nihe ségtors.i'
Fishing and trapping (FSRC);.mihing.(MIRC); manu-.
facturing (MARC); construction (CORC) ; utilities
(UTRC) ; Transpoftation, storage.and_éommunicatién

(TSRC) ; trade (TRRC); Finance (FIRC) and Services

(CSRC) .

2) The basic model uses the inverée of the'capital/:4

output ratio and the cost of capital..

3) Cyclical fluctuations in the return to capital
are postulated as depending on capacity utiliza-
 tion and for manufacturing, foreign price con-

~ditions.
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4.4 Industry Grdss Domestic Prddﬁct (Block 41)

Industry Gross Domestlc Product (GDP) is‘the-cufrent

~dollar equlvalent to Real Domestlc Product (RDP) fIndustry

price deflators,.the ratios of the-two‘serles,_are~used;in.
the input/output prices model to create estimates of final
demand prices. They provide the valuation of output and

activity.

In NFS—CANDiDE, GDP deflators for the aggrégéte
industries were defined by ékmarkup equétion ap@liéd to unit'
labour and/or unit‘capital cost indexés. The detail Within
manufacturing was simply estimated as time trend adjustment

equations applied to the aggregate‘manufaCturing deflator (MAP).

. Instead of following this cost approach, the Informetrica Model

~defines GDP for the aggregate industries as the sum of industry

specific factor returns. For most industries, return to
capital,‘unincorporated business income aﬁa wages'are defined.
This approach allows.a-much."richer“ specification of the
effeéts-of investﬁent, employment, price changes, etc. on

industry prices.

Estimates of GDP on an lndustry ‘basis w1thln manu-

facturlng are based on a relatlvely rich spec111catlon utiliz=

' ing the disaggregation of RDP and capital stock:data as.wgll

as specific foreign trade detail. However, at the current

time, because of the lack of consistent disaggregated series

 for return to'capital~and wages, the GDP'equations.adjﬁst

to average shares of aggregate manufacturing data.
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5. fFinal Demand'Prices

A FolloWing the. practice of most macro-economic models;A
the Informetrica Model uses a model based on the aggregation
of factor costs to develop estimates of all final demand prices..
As well as defining current dollar final demand from constant
dollar flows, the final demand price deflators are used in-
the demand equations. Through-theACPI, they are used in the
wagevequations._ As mentioned above,‘the-lnformetrica*ModeI uses .-
the input/output matrices to create estimates ofjfinal_demandi

deflators which are weighted combinations ofrindustry pPrices,

‘import prices and indirectttaxes; - The major,features of the

implementation are: - ST

ll Additional disaggregation of the‘DB matrir to -
~allow the separation;of gouernnent royalties'from
the‘price effects of finance,insurance and real
estate. Further, oil and‘gas royalties have been‘t

separatelj distinguished.

2) In the predecessor models, the effects.of two
industry tax deflators and one subsidy deflator
were distributed.across the price'system'using the
Vbase year industry'allocation‘offtares and subsidies.
This meant that it was not poSsible_to easily tax
or subsidize a separate’industry. Additionally,
there were serious conceptual problems'in the

definition of the deflators used.
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In the Informetrica Model, a special set of

Industry price deflatorsu(with"mnemonics ending

in PZ) have been~defined to more appropriately'

',capture the’ effects of 1ndlrect taxes and sub—

u)

3)

51d1es. Each 1ndustry—spec1f1c PZ reflects the

vp051t1ve effect of taxes and the negatlve effect

of subsrdles on the price structure of that
industry. While still retalnlng the assumptlon‘

of full pass-through, this approach will allow the
aéplication‘of new subsidies or taxesAtoian
industry in ahy'given year. This»industry—specific
apprcach-assures an apprcpriate.and:;nternally conf

sistent reaction in the final demand prices.

‘An intermediate level of industry prlce escrmates,

conceptually equlvalent to Industry Selllng Prices, .
are defined in Block 63 (the PX varlables) : For

each industry, ltS PX is a welghted sum of its own
price deflator (PZ) and those of other industries -

from which it purchases inputs.

"Unlike the prcdecessor models, the . Intormetrlca

Moael 1ncorporates movrng lmport shares in the
prlces model. Therefore, the impact of import
prices on dcmestic prices will vary with the

relative amount of output substltutlon prov;ded

by these lmoorts.
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6) Input/Oﬁtput-ééfimatesVa:e creatéd for;e£pd£t
‘prices. _At-présént-thesé'eétimateé are nﬁt»
uséd.difecﬁly, altﬁbugh‘we ex?ect‘to be,able to
explain.sgme export prices as functiéhs of these
#ariables. in al; céses, they are‘useful fqr.
thé comparison‘of“domestié and:foréign prices on

' a consistent basis. -
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correspond to many of the entries shown in the income'accounts
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Incomes (Block 46, 47, 48)

_This sector of‘the-model creates estimates which

of the National AccOﬁnts; This'general treatment‘is.much the

same as in NFS CANDIDE and the other models of the CANDIDE

famlly.

1)

Some of the more dlstlnctrve features are:

As with NFS—CANDIDE,.dividend‘ flows to Canadian ]
(DIVCP) and to the foreign sector (DNR) are o

endogenously determined. The variables are linked

 to the stocks of’foreign-owned assets'defined-in

2)

3)

the capital flows portion of the model DNRiis also .
llnked to leldend flows on a balance of—payments

basis.

Transfer payments have been disaggregated to a level
necessary to further separate out the activities -of

the provincial, local, hospitals and peneioh‘fuhds.

‘In most cases, these transfer payments have been

endogenized using an appropriate rate and base.

Three major programs of transfer payments to the
personal sector have been endogenized. These are.

old age pensions, family allowances, and unemploy-

ment insurance. Stochastic equations have been

used to approximate the evolution of these

programs.



4)

5)

-35-

- For the UIC program, to arrive at the tOtalﬂof,;

benefits paid (UIB), the,number‘bffbenefit weeks

.paidj(UIBWKS) and the.average benefit (UIBBEN)V

~are endogenously determined.»_Similarly,a'stochaStic_

rule waS~developed to'endogeniZe'the mékimum.con-
tribution5leve1 (UIBCM) énd fhe“tbtal‘ievel of con-
tribution (TUI). | o
Local government revenue (LGTREV)'has_beeﬁ
separétely distingﬁished.

Sepératé balancés, (GBALM;GBALP;GBALH) have been

defined in the current Version.i.TQ achieve this,

‘some items such as government interest .expense,.

have been separately endogenized.
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‘ o 7. Financial Sector (Blbé_k 47)"

"Fol;bwihg'fhe diréctions'pbiﬁﬁéd to Ey_earlier  :‘
nodels, the Informefriqa Modei has‘iﬁtroduced‘a:moré
sthisticated,fully—specified finéhcial'moaéllwith appro-
priate links-between moﬁetary aggregate; government policy .
,and:interestrrates; As well és'linké to\thé asset_positioﬁ.
of the Baﬁk of Canéda, the financial~requiréments of<govefn-

ment and the cash reguirements of business are also linked

to the financial model. Some important features of the

model include:

. 1) Asset demand equétions are specified for savings

deposits, term and notice deposits and currency.

2) An interest-responsive demand function for

excess. reserves 1is also introduced.

3) Given the supply of reserves (high-powered money) -
and the demand for excess reserves, the levél of
_ demand deposits is determined by the inversion of

the standard money supply identity.

4) CANPCP,_theVCanadian commerciél paper'rate, is
modelled as the key interest rate in thé Informetrica
Model. It was chosen as'the ratevmost»representative
of marketvconditidns. As'sﬁch,'it is endogenized as
. a function of the level of demand deposits relativé

to the level of GNE and an American interest rate.
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8. Capital Flows and Exchange Rates

The capital‘flows sectof‘of the Informetrica'Model
assumes a more;critiéal.rolé'thah in ‘the predeceséOr models.

The asset stOcks are used to derive balance of payments

income flows. The éapitallflows are used to derive the

balance of payments position (BASBAL, OFSBAL). Some

critical features of the implementation are:

1) A two -area breakdown, consistent»with the foreign
trade.séCtor) has.been,édopﬁed. ‘This gives ﬁhe:model
“the facility.to define a:ea-épecific payments
"balancesw |
2y-The capital flow equations have'béén estimated - as
interest responsive to obtain a 1ink‘to monétary

policy.

3). Anvendogenous exchange rate equation has been
developéd and is currently undergoing testing
but all current forecasts are being run with an

exogenous exchange rate.
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III. 'ExOgenous‘Variables B

As.witﬁ the precedihg méaels, the inf6ihetrica'Model
:equi;es exogenous vafiables to define thé:aésumptions for
fofecasﬁing. 4Where‘thése'vafiébles refer to thénéxternél
(R.O.W.) sector} mgny»havé been chosen to be compatible with R
the Wharton Loﬁg;Term'Mddel but'are‘still general:énopgh.to
ﬁse other modeis as a source. For the demographic sub—modél,
the exogenous'variables are immigration and‘thevfertility
and survival ﬁates. :At thé.curreht juncturé,all investment
sérappage levels are exogenous. ZSome‘categories,‘with"‘
appropriatély short service lives, will bé endogenized at some
point; Rather than have exqgenous,amounts‘fOr‘somelgo?ern-

- ment programs, exogenouS*rates are applied.to appropriate
bases. These rates become policy. instruments which are
easier to set and evaluate than the total dollar levels of

the programs themselves.
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Iv. Mcdel SupportcCapital

As part.of the»comﬁitﬁent to'tne new’modeiv‘it &as:
‘recognized that a capltal«lnten51ve approach to. model develop-
ment would assist in ‘maintaining a hlgh level of model
support, | |

PrObably_tne‘mostftime—consuming pbrﬁion of model
support ie the‘database'maintenance aCtiVity. A_significan£
portion of the database required for the_Informetrica~Model

is available in machine—readable form. Accounting'models

have been developed to convert this data lnto the organlzatlonA

and aggregatlon suited to the model.

One major accounting model was deﬁeloped to support
only the data. series drawn from the Trade of Canada. .This
~set of software ensures the consistency and timeliness of

that portion of the database. Particular attention was. paid

to the requirement for consistency of aggregation.

The other major accounting model‘integratee'the

remainder of the database. This draws largely from CANSIM -

to create the required aggregatesvand to check for statistical

discrepancies.
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V.. Current Model Performance Measurement - -

As part of the'on-going model,maintenance,Achanges
to the model specification are;continuallyfbeing introduced.

These changesAare-designed to improve the modeifperformanCe

~in forecasting’and.policy simulations; In some‘casesfthé

changes are made to cope with new leglslatlon oY new

. 1nst1tut1ons on the Canadlan economy. In other cases respeci-

fication may be required in areas where a structural change”is
evident or‘suspected.
The five-criteria'for accepting model changes are:
1) the theoretical specification of the equation,
2) the statisticai properties of the estimated equation,
3) the effect on the sample-period performance of the
model,
4) the ex-ante forecasting performance..

To establish an 1n1t1al benchmark, the measures for a dynamlc
slmulatlon of the perlod 1963 74 is 1ncluded in Appendlep. We
will be providing descriptions of the multipliers and policy
simulation characteristics of TIM at a later date. in addition;c
the tabuiation of forecasting pe:formance‘wili continuélﬁo be

a.regular part of the National Forecast Service.




APPENDIX A

SOME SAMPLE EQUATION RESULTS

TIM as of OctoberA,‘ 1979”




MOTRAS  3-20, MOTAR ARSOLTIE CONSIRTINY -

MOTRAS=PCRTNT*(,05730+,001716*YNISK/HNHN
| 4,57y

- .02300*PCPTOT/HOHO -, 005339*CIT30P/YPISK
(-5.71) -1.92

-.OlO3*CDTlOP/YSISK)

(5.25)
=2 = .704 SEE = .000275 -RMSE = .00023  COV = 1.117
Dw = 1.27 ¥ = 0246 ARPE = .767 . F = 11.113
R°n = . .999 AAPEn = .768 Est, Pd. = 1958-1975

y )

anormetrica e Ottawa, Canada ¢ Effective Economic Research

LIMITED




©CDTLIK 3-10, CONSUMPTION, AUTOMBILES, “IEW -

CDT11K=H@A@* (.70637=,098735*YDISP/HOHN :~
- (9.28) | |

- ,512087*CDTLIP/YDISP
(-6.308) ‘

- 1783* (CARSTR/HZHA) <-1>

L 07152%(D5104-D70-0710%)

O (E.218)
- =, 1549*CNT30P/YDISP)
(-2.4L)
g2 = 98262 SEE = .0136  RsE =
DW = 2.26 ¥ = .3288 - AAPE = 2.96
Rzp = =

.9946  AAPEn = 2.96 Est, P4.

lnformelrica » Ottawa, Canada ¢ Effective Economic Resaarch

LIMITED

1953-1975 -

cov

|

=249.7




CDTLLP 4.4, PRICE DEFLATOR - AUTOMOBILES NEW

CDT11P=AUT@BEP*EXP(1,3157-0,5546*
- (-3,899

ALOG (AUTOEP/AUTOEP<-1%)

- 0186*TIME-,04139% (1.0-D710N)
(-13.9) (b |

®2 = .98 SEE = 00929 RMSE = 0077

—_2 =
DW = 1.86 ¥ = 0043  AAPE =45,08
R°n = =

.978 AAPEn = _g05 Est. Dd. = 1962-1974

» Informetrica « otaws Canada « Effective Economic Research o

LIMITED ‘

cov.

F

215.3

1 225.46



CHP10P - 4,13, PRICE MEFLATOR, JEYELPY, ‘;‘!_l\TCHES o

CHPLOP=JEYLEP*EXP (-, 7869+, 01131*TIME

| (6.,6)
+,03027%(1,0-D7080)
(2,57) |
g2 = ;sz sEE = 016 :RMSE = ,014
DW= .08 - ¥ = 00459  AAPE =g4.2
’’n = =

.99 - AAPEnN 1.2 "Est, Pd. = 1961-1974

|||||||

Yolo)4

y

348.

30.

7

~1




MLUIMK 6.26 INVESTMENT, MEE, MACHINERY
MLALNK=L1, 810+, 0604*ML4CHK -1 o
| (9.39) - |
© +(B* (D(MALLYG/MI4RTI ) )<-1, 5>

LMON LAG - DEGREE 2

s T
1. 72516 4.2
2. 7189 5.19 -
o 3, .6U33 D
4, 4983 - 2,88
5, ,2838 o 243
g2 = .9209 SEE = 3.94 RMSE = 3.549  COV = 9.89
DW = 2.04 Y = 39.88  AAPE = 8.21 ©F = 78.6
‘R°n = = Est. PG, = 1954-1974

.9328 AAPEn

Informeiriea ¢ Ottawa, Canada e Effective Economic Research

LIMITED . .




MIHICK 10-25, TNVESTFENT, #RC, MACHLIERY

M141CK=33, 637~ , 4602*I114CCK<-1>
(-7.59)

+,09368*MD14Y+,00215*MALLY<-1>

(_7.1 59)
52 = 0.8747 "SEE = 2.94 RMSE = 2.66 = cov = 17.7
DW . = 1.92 ¥ = 16.5 AAPE = 14.5 o= 49.8
R°n = AAPEn =

Est. Pd. = 1853-1974

E-niﬁrmeiricaj- Ottawa, Canada e Effective Economic Research

LIMITED



~LUMUXK 20-2, EXPORTS, LUMBER U.S.
LUMUXK=EXP (-2, 599+1 576 *ALOG(USRESK+USIRCK)
| (1.2 |

- 3553*ALOG(LUNUXP/REXN/LUMDUS) "
(-2.69)

2, :571*ALOF(MADSY/(MOoCCK+MO8CMk))<—l>)

R™n

- (=3.57)
%2 = .962 -  SEE = .0418 RMSE = 0.035  COV = .649
DW = 1.74 ¥ = 6.435 AAPE = 0.48 F =93.45
2, = .966  AAPEn = 3.14 gEst, pd. = 1961-1975 -

lnformeirica ¢ Ottawa, Canada e Effective Economic Research '7




MAUSIK  28-56 IYPORTS, OTHER MBI, €00DS LS.

IAUSIK=EXP(~6.202-1,3827*
. (-4,185)
 ALOG(MASSNP/ (MAHA/NAY))

+#1,315*ALOG(YDISK))

(17.86)
2 = .971 SEE = .0717 . RMSE = .064  COV = 1.05
DW = 1.34 Y=6.8 AAPE = .768  p =237.35
R®n = .971  AAPEn =5.196 Est, 4. =

Hniormeiriea ¢ Ottawa, Canada » Effective Economic Research



GRCGSK 35-6, FEDERAL GOVERAMENT OTHER GOODS & SERVICES
GFCESK=(CPCGSC/FPLESP)+(GFWASK® |

O €,722+0,0807* (FAV/GFHASK)) -

(11.07)
2 = .884 SEE = ..043  RMSE = .04  COV = 15.4
DW = .807 : ¥ = .2807  AAPE = 14.5 F o= 122.5
R2n = . = ‘

.947 AAPEn =14.5 Est, Pd.

</

_ anorme!riéa * Ottawa, Canada » Effective Economic Research

LIMITED



GPWASP=GPHASP -1 *(1,+(-0.206 -

+1,0176*Q(ECPD)
778 |

+0,262* (GFHASP/GPWASP)

(3.13) =
g2 = .837 SEE = .0143 = RMSE = .0l12 ~ COV = - 20.9
DW = 1.59 ¥ = .068 AAPE =17.1 - . F.= 36.8
2 .

.998  AAPEn = .805 Est, P4d. = 1961-1975

lniormeiri‘ea » QOttawa, Canada ¢ Effective Economic Research

LIMITED



TSRC 33-8, TRANSPORTATION PETURY TO CEPITAL

TSRC=-835, 6+10612, 8*TSY/TSCK
(5.8)

+((B* (TSPCCD*TSCCAK+TSRCMETSCIEK))
| <=2,-U5) |

ALMCY, DEGPEE
LAG BT
00147 1,32
,000808 =~ 1.68
.000316  .379

N UN I NG |

=2 = .983 . SEE = 81.63 RMSE |

R - = 73.4 cov = 5.58
DW = 1.07 " ¥ =1462.5 AAPE = .3.65 . F.=391.3
R%n . = AAPEn = . Est., Pd. = ' '

Informe!rica e Ottawa, Canada e Effective Economic Reéeérch

|||||||



TRRC 39-12 TRADE, RETURN TO CAPITAL

’TRRC=TRY*EXP(-3.4809-.35199*ALOG(TRINSK/TRY)A,
- (=129 | |

 +(B*ALOG( (TRRCCA* TRCCAK+TRRCHE *TRCMEK) /TRCK))
20,-2> o | .

- .8566*ALOG(TRHY/TRY))

(-1.48)
@ | ALMON,  DEGREE 2

LAG BETA T

0 3107 13,77

-1 W1381 . _13.77 |

-2 035 13.77
§-2 = _922‘ : SEE =. .0432 | RMSE = .03‘8“ :COV = ?-‘2.755
"Dvg' = 515 T =-1.57 . AAPE = 1.88 = F'=  76.083
Rn =" .,9912 AAPEn = 2.88 Est, Pd. = 1956-1975

Informe!r:ca ¢ Qttawa, Canada o Er’fec.tive Economic Research



CSCIMA - 43-36  YAGES AND SALARIES, COMMERCIAL -

CSCHHA=CSCHMA<-1>*CSETL/CSETL <-1>*
(1,0+(,01705+,9352*0(ECPD)
" (6.66)
+ 4338*0(CSETL/CSETD)
2.7

 +,2125*0((CSRC. (CSBIISY~CSATHY=CSHATY) ) 4-15)

(2,37 | |
_+.4036*Q((CSBUSY+CSOTHY)/CSET1))) _‘:
- (2.35) N

g2 = .858 SEE = .01 RMSE =  .014

DW = .95 ¥ = .052 AAPE =35.5

R°n = .999 AAPEn =1.15  gEst, pa. = 1954-1975

cov

31.

32.



MAET 44,5 MANUFACTURING, TOTAL EMPLOYMENT

MAET=MAY*EXP(1.7547
- 7760*AL@G((((MAVMEK*MACMEK+MAVCOK*MACCOK)/MAC O
(-3.6)

- <0,-1>)%, 5) 2763*NLQG(MAY/MACK<O,-i})*.S))
(- 2 92)

-, 498*ALOG((MAY/MAET) «-1>)))

( -3.78) -
22 = 990 SEE = _0196 RMSE = .017 cov
DW = 2.1 ¥Y=2.,15  AAPE = .709  F
2, = = 1956-1975

R™n .9793 AAPEn = 1.49 Est, Pd.

!nformetrica . Cttawa, Canada e Effective Economic Research

0.951

664.51



MP151Q 45-1 PARTICIPATIOY PATzlf'MﬂLEsfls-lg
MP1519=1,59-,0043*RATE<-1>
(-3.12)

-1.413*ELESEC/ (PTO519)
(-6.65) |

+r0669*((UIB+TENA)/LBFORC)/CPID
(17.2)

-5,0314* (PM1519/PT1500)

=2 = .972  SEE = .0066 RMSE =  .0057
DW = 1.49 T.=  .422 AAPE = 1.097
R°n = AAPEn = Est. Pd. =
REMARKS:
| PTO519 - Total POP .05419 aée group

PT1500 - Total POP 15 years and over.

anormeiriea o Ottawa. Canada « Effective Eeonamic Resasreh

cov.= 1.56



Appendix B

Current Model Performance




Mnemonic.

GNEXPK
CZK

. GCURRK

GFICAK
IME
INRC

IR
TEVPCK -
“XPTTXK

TSRVXK

XGNAXK .
IMPTMK

TSRVMK

- IGNAMK -
LBFORC
TEET

uT

URATE
GOVEXP

- GOVREV

.
- @nc

‘ YD-
TEWA

~TEP
PI
PGNE
CPID
GNPC
TEY

© MAY
MANDY
MANDURY
RTRB3M
RINDS

- Ex. Post Dynam1c S1mu1at1on]/ 1953 tc 1974

: . -2/ 0 aaee 3/

. Descr1pt1on o RHSE AAPE
Gross National Expend1ture ($71K) - 1890.01 1.923
Total Consumption ($71K) ‘ . 703.6 1.114
Government Current Expenditures ($71K)_______  563.2 3.213
Government Fixed Capital Formation ($71K) 198.2 4.983
-Investment in Machinery and Equ1pment ($71K) 246.2 3.780
Investment in Non-residential o

Construction ($71K) 282.4 3.631
Business Expenditure on Res1dent1a1

Construction ($71K)_ 171.4 3.397
Value of Physical Change in Inventor1es, ' ' .

Total Economy ($71K) ___599.5 107.3
Exports of Goods and Services (S71K) . 608.0 -~ 2.341
Exports, Total Services ($71K) . - _141.7 3.009
Exports, Total Goods ($71K)___ ~ —_530.7 2.593

- Imports of Goods and Services ($71K) ~580.9 2..300
Imports, Total Services ($71K) - 158.7 2.083
Imports, Total Goods ($71K) - 530.8 2.955
Total Labour Force 34.58 0.3668
Total Employment - 143.0 - 1.636 -
Total Unemployed - A 121.6- __27.34
Unemployment Rate (%) . 3 —_1.515 27.15

. Total Government Expenditure ‘ 612.8 - 2.355
Total Government Revenue_ 483.3 1.697
Corporate Profits Before Taxes 644.7 7.482
Disposable Income _ _744.9 1.476
Disposable Personal Income (3$71K) 1043.0 1.692
Total Wage Income ‘ 905.0 - 2.094
Implicit GDP Deflator _ ' .0.0094 0.7957
Investment Implicit Deflator____ , 0.01972 1.895
Implicit Price Index of GNE 0.009657 0.38673
Implicit Deflator of Consumer Expend1ture . 0.009903 0.7970
Gross Natjonal Product : 1480.0 1.739
Real Domestic Product, Total Economy*($ 71K)__1771.0__ 2.105
RDP, Manufacturing ($71K) 578.9 2.833
RDP, Manufacturing, Non-Durables (371K) 206.9 1.896
RDP, Manufacturing, Durables ($71K) —_390.4 4.005
AverageAYie]d for 3-month Treasury Bills 0.5153 10.03
Average Yield for 10. Industrial Bonds 0.2697 3.006

1/ Based on the Informetrica Model, subsequent respec1f1cat1on work 1s Tikely
to improve these measures.

Ag/fRoot Mean Squared Error

3/

Average Absolute Percentage Error
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CZK

CDURTK . -

CHDRTK
© CNDRTK
CSERTK

. IME

AGIMEK -

FOIMEK
FSIMEK
- MIIMEK
MAIMEK
COIMEK
- UTIMEK

TSIMEK

TRIMEK
FIIMEK
CSIMEK

INRC
AGICOK
FOICOK
| PSICOK
MIICOK
MAICOK
COICOK
- UTICOK
TSICOK
“TRICOK
FIICOK
- CSICOK

XPTTXX
SEC2XK

SEC3XK

SEC4XXK
SEC5XK
NESEXK

TSRVXX

IMPTMK
SEC2MK

SEC3MK

SEC4MK
SECSMK

g‘l’TSRVMK

- Investment in Mach.

Investment in Non-Res.

Exmorts,

Imports,

Ex Post Dynamlc
A Flnal Demand

Total Consumption

Durables

1Semi—durables,‘

Non-durables
Services

Agrlculture

 Forestry
‘Fishing

- Mining

- Manufacturing

Construction
Utilities
Transportation,
Trade

Finance, Insurance
Community, Bus.

Stor

Agriculture

Fishing
Mining
Manufacturing
Construction
Utilities

Transnortatlon, Stor.

‘Trade

Finance, Insurance
Community, Bus. Ser.

Goods & Services
Section 2 ‘

Section
Section
Section
Special
Services

3
4
5
T

ransactions

Goods & Services
Section 2.

Section 3

Section 4

Section 5

Services

& Equip

Slmula;mon 1953

Detail

K

$K

Ser._f _
Const. SK

' Forestry | -

‘RMSE AAPE
703.6 - - _1.114
- 759.0_ 1.910_ -
~88.05 1.010
204.4  0.8605
496.1 1.990
246.2 3.780
T61.18 . 6.747
12.85_  18.21
T 6.937 10.62
36.43  10.77
- T34.3 5. 638
18.53 6.021
52.42 8.879
83.56 5010
24.79 5.499
9.401 _7.364
55. 41 7.728
282.4 3.681
~16.80_ 5.100
9.443 713.30
75.77 5.415
64.98 6.596
6.326 . 23.52
T96.79  _8.187
64.78 _5.449
19.44  7.418
50,34 7.887
84.70_ 12.06
608.0 2.341
79.98 3.430
93.57_  "2.879
193.8 2.691
- 355.4 5.445
2410 1.7465
141.7 3,009
580.09 - _2.300
96.62 7.214
23.15 T.357
T64.7 - 4.09]
359.6 _  3.525
158.7 2.083

 to 1974




