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Preface

one of the functions of the Structural Analysis Division of Statistics Canada is
to develop and maintain structural econamic models of the Canadian economy.
These models serve as frameworks for integrating econamic data and as tools for

supporting a wide range of econamic analyses.

This volume describes the static input-output type models that have been

developed by the Structural Analysis Divisior.

Included are descriptions of the National Input-Output Model for Canada, the
Price Model, the Energy Model, and the Interprovincial Input-Output Model. A
two region Canada-United States Input-Output Model is being developed which will

be included as a separate chapter to be distributed at a later date.

All of the models are operational as computer-based systems in the Division.
These models are intended for use by analysts in both goverrment and private
institutions. Model use and associated oonsultative services are provided by

the Division on a cost recovery basis. More information about these services

may be obtained by contacting:

Input-Output Division
Statistics Canada

23rd filoor, R.H. Coats Building
Tunney's Pasture

Ottawa, Ontario

K1A QT6
(613) 951-3697



Revised September 1981

id

The work upon which this volume is based is the product of a number of
individuals and several organizations. The focal point for the research is the
Structural Analysis Division under the directorship of R.B. Hoffman.
Significant contributions to this volume were made by C. Gaston, K. Hamilton, N.
Miller and R. Rioux. The work of T. Gigantes is clearly visible in the
Input-Qutput and Price mdels. The proof of convergence presented in Chapter
4.4 was prepared by V. Cﬁant of the Bureau of Management onsulting, Depargme’rit
of Supply and Services; this contribution is gratefully acknowledged. The
input-output tables for Canada which are the common data base for all of the
models described in this volume are prepared by the Input-Output Division of

Statistics Canada.
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Introduction

This volume is a "Users' Guide" to the input-output models maintained by the
Structural Analysis Division of Statistics Canada. "Users' Guide"
documentation is intended to describe each model ir terms precise enough to
give a user a full understanding of the structure of the model and to render
model solutions interpretable; sample solutions for each model are appended.
This level of documentation is distinct from "Users' Manual" documentation
which describes the procedures for obtaining model sclutions; Users' Manuals

are available under separate cover.

The contents of this volume are as follows: the present chapter describes
the features that are comon to all of the static input-output models;
Chapters 2 and 3 present the input-output accountiag framework and the
notation used to describe it; these chapters are a vre-requisite for the
following chapters; Chapters 4, 5, 6, and 7 present descriptions of the
National Input-Output Model, the Energy Input-Output M>del, the Price Model
and the Interprovincial Input-Output Model respectively. A forthcoming
chapter will describe the Canada-U.S. Input-Output !Model which is being

developed.

New chapters and revised versions of existing chapters are disseminated to

holders of the Users' Guide as they became available.

All of the models in this volume are updated as new data becomes available;
input-output tables for Canada in both current and constant dollars are

compiled on an annual basis by the Input-Output Division of Statistics
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Canada. This time series commences in 1961. New tables appear with about a
three year time lag from the current year. 1In genezal, sets of coefficients
can be calculated for each year for which input-output tables are available;
alternatively, 'undated' coefficients can be calculated which make use of

data fram more than one year.

Input-output models are based on the observation that the process of
production, ~in modern technological societies, involves strong
inter-connections of many industries. To produce an automobile, for
example, requires the efforts not only of those who are in the autamobile
industry, but also of those who are concerned with tine production of steel,
aluninum, rubber, textiles and the myriad other mater:als and services which
are embodied in automobiles. In turn the production of steel, aluminum,
rubber, etc. is only possible if yet other materials and services have been
Produced and are available. Thus the production of automobiles, and indeed
of any other product, implicates a long chain of production which links many

of the human, material and technological resources of the economy.

Now if the human, material and service inputs into autamobiles form stable
proportions to the output of automobiles, and if, in turn, the input
requirements for producing steel, aluminum, rubber, etc., are stable
proportions of these outputs, it is possible to calculate the impact of the
demand for autamobiles not only on the production of the autamobile industry
but also on the production of all the other industries which are involved,
however indirectly, in the production of autamobiles; similar estimates can
be made for any other commodity. Input-output models thus make it possible

to study technological interdependence and to trace the propagation of
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demand through the economic system. Moreover, these models can be
formulated so that the incames and revenues generated by the industrial
activity in turn determine the level and composition of a large proportion
of final demand. 1In this way, input-output models can be made to simulate

the circular flow of economic activity.

Of oourse, input-output models present a simplified acoount of econamic
interdependence. Since their inceptior they have undergone many changes
designed to make them more realistic, but it is inevitable that they will
continue to be very simple constructs compared to the complexity of actual
econanic systems. In this they are not unique; all models of econamic

behaviour represent a simplification of reality.

Because input-output models present economic re’ations in a highly
disaggregated form, they lend themselves to analyses which are not possible
with aggregative models, particularly where the interdependence of sectors
of the economy is being studied. They have been used throughout the world
for a variety of analytical purposes by governments, businesses and

universities.

The types of questions which can be answered using input-output models
include the following: What is the impact on output and employment in each
industry of a unit of demand for a particular commodity? What is the impact

on industrial prices of a change in wage rates? How muzh energy is embodied

in a particular product?

However, input-output models have several features which limit the kinds of



Revised September 1981 Chapter 1
Page 4

analysis that can be performed.

The relationships of the models are simple proportionalities; this implies
that marginal changes are equal to average changes; this in turn means that

input-output models can be used in partial or incramental mode. While this

feature makes the models convenient for certain kinds of analysis, under
many circumstances proportional relationships may not be appropriate; for

example econanies of scale cannot be represented.

The models are static; that is to say that time is not explicitly
represented. Input-output analyses involve camparing the values of the
variables of the model before and after an exogenous event has taken place.
The model does not calculate the amount of time required for the changes to
work themselves through the system nor does it calculate the time paths of

the variables as they change.

Supply and demand factors cannot be handled simultaneously. Implicit in the
quantity models is the assumption that supply is perfectly elastic; imports
and primary factors are available as required. Thus the Input-Output Model
is characterized as a demand propagation model and analagously the Price

Model analyses the propagation of factor prices.

Input-output models are exclusively flow models; stocks are not represented.

Indeed the introduction of the concept of stocks wculd require explicit

representation of time. As a result, it is usually necessary to assume that

all intermediate goods can be produced without additior to capital stock.
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The most common criticism of input-output models is that they are based upon
out-dated data. When this criticism is made, it is usually an indication
that camparative static analysis is not appropriate for the problem under

consideration.
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Introduction

In any model, the accounting framework plays a vital role. It serves to
define the variables and the accounting relationships or identities among
them. The state of the system being represented by the model is quantified
in terms of the values of those variables. Past states of the system are
quantified by measuring the variables in the accounting framework. In this
case the identities of the framework serve to ensure the consistency if not
the accuracy, of the statistical procedures for measuring values of the
variables, A forecast of future values of the variables is made by
extrapolating or conditionally projecting the values of the variables in the
acoounting framework. Often relationships among variables are quantified by
analyzing past values of the variables; these relationships, when combined
with the acoounting identities, form a forecasting mocel. Static structural
analyses of the kind supported by the models described in this volume are
performed by calculating the values of the variables defined in the
accounting framework that would result in response to a hypothetical change

in same of the variables or a change in the structure of the system.

The Canadian Input-Output Accounting Framework

This chapter describes the accounting framework of the Canadian input-output
tables which is common to all of the models described in this volume.
Extensions to this framework which are specific to each model are described
in the appropriate model chapters. The Canadian input-output accounting

framework is detailed in References (5) and (6).
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The distinguishing feature of the Canadian inpit-output tables is the
distinction of commodities in the transactions dimension and industries in
the institutional dimension. The inequality between the number of
commodities and the number of industries gives the acoounting framework its
“rectangular" character. Canada was among the first countries to adopt the
commodity-by-industry accounting framework recommended by the United Nations
as its international standard. See Reference (1). The initial work on the
commodity-by-industry framework of Richard Stone was elaborated for the
Canadian implementation by T. Gigantes, K. Levitt, T. Matuszewski, and P.

Pitts., Input-output tables for Quebec and the Atlaatic provinces have been

compiled in this framework. See References (2), (3), (4).

The Canadian input-output acocounting framework is a fully integrated set of
accounts that articulates flows of goods, services, and primary factors
among sectors of the Canadian economy. It is camprehensive and compatible
with the National Income and Expenditure Accounts. Figures 1 and 2 depict
the accounting framework. In Figure 1, the output table labelled 'V' shows
the value of commodities produced by Canadian industries. Each commodity
may be produced by more than one industry and, conversely, each industry may
produce more than one commodity. The Canadian system distinguishes 183
industries and 593 intermediate cammodities. The total output of each
industry is obtained by summing all the commodities produced by each
industry - that is by taking the column sums of V. The result is a vector
labelled 'g'. The total domestic production of each commodity is obtained
by taking the row sums of V. The result is a vector labelled 'q'. Adding
domestic production 'q', thus obtained, to imports 'm' of each commodity

yields the total supply of each camodity.
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Figure 2 shows the disposition of total supply first among industries as
current inputs 'U', then among categories of damestic final demand 'F',
consisting of consumer expenditures, government expenditures, and capital
expenditures, and finally as international exports, 'x'. Values of primary
inputs used in industries, 'Y', and primary inputs to final demand
categories 'YF' camplete the disposition table. Primary inputs are the
factor incomes - labour income, indirect taxes, net incame of unincorporated
business, and surplus - which constitute the campcnents of gross damestic

product or value added.

It is customary to express the measures of inputs and outputs of commodities
in input-output tables on the same basis of valuation because the
transaction values of commodities are often interpreted as proxies for the
corresponding quantities. It is desirable that a dollar's worth of a
commodity represent approximately the same quantity of the cammodity in

every part of the acoounts,

To this end, all entries in the accounts are valued at "producers' prices”.
In the production table the producers' price is defined to be the selling
value at the.boundary of the producing establishment exclusive of any sales
or excise taxes levied after the final stage of processing. International
input-output practice suggests that imports should be valued duty paid at
the frontier of the importing country. In accordanc: with this practice,
the producers' value of Canadian imports is greater thcn the Trade of Canada
values by the cost of transportation to the border and by the duty collected
on each import. In the disposition table, the producers' price is defined

to be the purchase price less trade, transportation, ard storage margins and
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commodity taxes such as sales and excise taxes. Th2se margins and taxes are

accunulated into separate rows of the table. Implicit in this valuation

procedure is the convention that the margins and taxes are shown as inputs

to the sector consuning the goads.

Two sets of balances or identities emerge from the accounts: the total

supply of commodities is equal to the total disposi<ion,

Vi+m=Ui+Fi+x=qgq+m,

where i is an appropriately dimensioned vector of one's used to perform the
operation of summing across rows; and the total outputs of industries are

equal to the total inputs of materials and primary factors,

=g + 1'Y = § ,

where i' performs column sums on the given arrays.

Industries in the input-output tables are classified according to the
Standard Industrial Classification (1970 edition). For the most part the
three-digit level of the SIC is used although there is same aggregation in

primary industries and service industries.

The SIC Manual defines an industry as "establishments engaged in the same or
a similar kind of economic activity". The establisiment is defined for

statistical purposes as "the smallest unit which is a separate operating

entity capable of reporting all elements of basic industrial statistics".
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Typically the establishment is a factory, mine, store, or service outlet.

The criterion for determining the economic classification of an
establishment is the nature of its principal product or activity. The
nature of the product is characterised according to either its purpose
(e.g., transportation equipment) or the basis of the chief camponent
material used in its production (e.g., wood products). Since purpose or use
can be applied only in the case of manufactured articles that have been
processed to the point where their mgin purpose is apparent, the choice of
which criterion (chief component material or purpose) to employ depends on
the stage of processing undertaken by the establishmant. 1In the case where
an establishment engages in several different activities, it is assigned to
an industry class on the basis of its principal source of value added, or

principal source of revenue where value added cannot be determined.

In one important aspect the concept of establishment used in the
input-output tables differs fraom the SIC definition: the own account new
and repair construction activities of all establishments have been included

in the construction industries of the input-output tab’e.

Goods purchased for resale without transformation other than packaging are
netted from the output of each industry. 1In this way the links between the
producers of a good and final consumers is maintained. The gross margin or
value added in wholesaling or retailing is shown as ar. output of industries
engaged in this activity. The gross margin is calculated as sales less cost
of goods sold. The main outputs of the wholesale and retail industries are

wholesale and retail margins respectively.
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The input-output accounts also make use of the "dummy industry” which is a
technique for imparting an average cammodity composition to aggregate
"catch-all" commodity classifications. For instance, information on the
purchase of office supplies is available from industrial surveys but there

is no information on the cammodity camposition of office supplies. A dummy

industry "office supplies" was created whose output was equal to the
purchases of office supplies by industries and whose inputs are the
appropriate values of paper, envelopes, etc. The Canadian input-output
tables employ eight dummy industries of this type: these are industries

18400 - 19100. Note that no value added originates in the dummy industries.

Relation to the National Incame and Expenditure Accounts

Because the input-output tables form a part of the more comprehensive System
of National Accounts, the measures of production of the Income and
Expenditure Accounts, and their main components, can e calculated from the
Input-Output Accounts by aggregating certain detailed parts of the latter.
On the expenditure side, the relevant measure is Gross Domestic Expenditure

at Market Prices (GDE:m) .4.

This measure is "gross" because the cost of fixed capital consumed during
the year has not been deducted. It is however, a "net" output measure, and
therefore avoids duplication to the extent that intermediate goods and
services used by industries in the production of othar goods and services
are excluded. For example, the value of flour used by the baking industry
to produce the bread which is purchased by persons is counted only once - as
part of the value of the bread.
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In the Income and Expenditure Accounts, GDE is estimated directly as the sum
of final expenditures at market prices by persons, govermments, industries
(on capital account) and non-residents (exports), less total purchases of
goads and services fram non-residents (imports). These expenditure totals

appear as the sums of the entries in the columns of the Disposition Table
which refer to final demand categories: personal expenditures on goods and
services, govermment current expenditures, business and govermment capital

expenditures, physical change in inventories, and exports less imports.

For the economy as a whole, the comparable measure of production on the

incane side of the Incame and Expenditure Accounts is Gross Damestic Product
at Market Prices (GDP) . GDP is equal to the sums of the primary input
rows in the Disposition Table: - adjustments, taxes less subsidies, wages
and salaries, supplementary labour income, net income of unincorporated

businesses and surplus.

Again, the measure of GDP, avoids duplication by excluding the intermediate
inputs of industries in the form of current account goods and services used
in production; this is appropriate because, for each industry, these inputs
represent the accumulated values of gross damestic product originating in
the domestic industries at earlier stages of production, plus the value of
foreign commodities (imports) used at earlier staces of production or

directly imported by that industry.

The necessary identity of GDE  and GDP is readily apparent from the

following:
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Total outputs of all industries

= total cammodity outputs of all industries
= total commodity supply - total commodity imports

= total final demands - total imports + total irtermediate
demands(a)

Total outputs of all industries

total inputs of all industries

total primary inputs + total intermediate inputs(b)

Since (a) = (b) and since total intermediate demands = total intermediate

inputs, subtraction of the duplication in output represented by the total of

intermediate entries for both (a) and (b) gives:

Total Final Demands - Total Imports = Total Primary Inputs

The above equations do not provide for primary inputs related to final
demand categories. Since these are, at the same time, both primary inputs
ard final demards, the identity of GDE:m and G'DPrn is maintained when they are
added 1in.

The most frequently used measure of output originating by industry is Gross
Damestic Product at Factor Cost (GDPf) » which excludes indirect taxes but
includes capital consumption allowances. There is no unique way of

distributing indirect taxes by industry. (This applies particularly to
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taxes on commodities). The industrial distribution of indirect taxes shown
in any set of input-output tables is dependent on the conventions chosen for

the "routing" and valuation of commodities in those tables. Hence it is not

possible to make a meaningful distribution by industry of Gross Damestic

Product at Market Prices.

A reconciliation between the National Income and Expenditure Accounts and

the input-output tables for 1966 is presented in Appandix 2.5.

The System of Classifications

The commodity, industry, final demand, and primary input classifications are
presented in Appendixes 2.1, 2.2, 2.3, and 2.4 respectively. The commodity
classification distinguishes 593 goods anid services. Of these, eight are
"dummy commodities" which are "produced” by the eight Jummy industries. The
LINK commodity classification concords with most commodity classifications
used in Statistics Canada including the Standard Comodity Classification,
the Industrial Commodity Classification used for manufacturing and primary
industries statistics, and the external trade classifications. These
concordances are too bulky to be reproduced in this volume but are available
on reguest. Coding to LINK classes is best accomplished using the
alphabetically sorted concordance between the SCC rulings and the LINK

classification.

The industry classification distinguishes 191 industries including the eight
dummy industries. The correspondence between the LINK industry

classification and the 1978 Standard Industrial Classification is published
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in Reference(5) .

The final demand classification distinguishes 136 categories of final demand
including 40 categories of consumer expenditure, 39 categories of fixed
capital formation in machinery and equipment, 48 of fixed capital

expenditure on structures, 12 govermment expenditures and revenues, two

categories of net change in inventories, exports, r>exports, and imports.

The sectoring implicit in the industry and final demand classifications
follow the National Income and Expenditure Accountiig Conventions that are
set out in Reference (8). According to these conventions the industrial
sector includes govermment enterprises such as Canacian National Railways,
the Post Office, the Canadian Wheat Board, and the St. lawrence Seaway
Authority. The consumer expenditure sector includes, as well as households,
private non-profit institutions such as labour unions, welfare institutions,

and universities.

The accounting framework distinguishes 12 primary inputs. They are all
precisely defined in terms of categories in the National Incame and
Expenditure Accounts, See References (5) and (8). What follows is an

informal description of these categories to aid in model use.

Unallocated Imports and Exports consists of items in the Balance of Payments

for which a commodity distribution could not be obtained. Included in these
items are travel expenditures, special trade transactions, freight and

shipping.
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Commodity Indirect Taxes are the taxes that make up part of the difference

between purchasers' and producers' valuation. (Distribution and
transportation margins make up the remaining difference.) Therefore
indirect commodity taxes are distributed among industries under the
convention that the purchaser pays the tax. These taxes include provincial
sales taxes, federal sales taxes, excise taxes, gasoline taxes and amusement

taxes.

Government Goods and Services consist of goods and services produced by

govermment and sold as intermediate and final demand. These goods and

services are non-campetitive in the sense that they zre not produced in the

business or foreign sectors. Inputs required to produce these goods and

services are included in the govermment expenditure columns but are not.

identified separately.
Subsidies represent amounts contributed by govermmente toward current costs
of production. The subsidies are shown in the irdustry receiving the

payment and hence do not necessarily reflaect the benef:.ciary of the subsidy.

Other Indirect Taxes include licenses, fees and permits, and real and

personal property taxes.

Wages and Salaries are payments made from domestic production for labour

services. They include payments in kind, bonuses, coamissions and military

pay and allowances but exclude earnings from self-employment.

Supplementary Labour Incame consists of payments made on acoount of labour
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services such as employers' contributions to pension funds, unemployment

insurance and workman's campensation.

Household Investment Income consists of interest and dividends received by

households.

Net Income of Unincorporated Businesses includes accrued net income of farm

operators fram farm production and the net rental incame of persons.

Depletion and Mining Write-offs represent depletion claimed by companies

operating mines, oil and gas wells, or timber limits and the write-offs or
amortization of pre-production or deferred developmertal expenses by mining

and 0il companies.

Capital Cost Allowances are the amount of the write--offs of fixed assets

claimed by campanies and unincorporated businesses for tax purposes. As

well it includes an estimate for depreciation of gover ment fixed assets and

personal dwellings.

Other Surplus is the residual between gross production and all of the

intermediate and primary inputs mentioned above. It includes corporate
profits before tax and dividends and interest paid, (excluding interest and
dividerds paid to households), inventory valuation adjustment, donations,
less investment income received. This investment income is subtracted
because it is not counted as gross production. Interest paid on goverrment
debt does not appear as "Other Surplus" originating in the govermment sectoc

since it is treated as a transfer payment.
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06200
06400
06500
06600
06700
06800
06°00
07000
07100
07200
07200
074300
075Cc0
07000
07700
07800
07900
05000
03100
08200
03500
05400
03500
05~00
03700
08800
€739
07000
09100
09200
09300
09400
09500
07500
097¢0
092300
09300
10000

SERVICES INCIDENTAL TO HINING
HEAT EXC PCULTRY

HORSE NEAY,FRESH,CHILLED,FROZEN
MEAY.CURED

HEAY FREP.,COCKED,NOT CAMNMNED
HMEAY FREPARATICHS,CANNED
ANIMAL QILS AND FATS AND LARD
HARGARIMNE , SHOPTERING
SAUSAGE CASINGS,NAT.
FRINAQY TAMNAGE
FEEDS OF ANIMAL ORIGIN HES
HIDES AND SXINS.RANWHES

CRUDE ANIMRL FRCDUCTS NES
CUSTOH UCPK MEAT AHD FOOD
PCULTRY,FRESH,CHILLED,FROZEN
POULTRY,CANHNED
MILN.WHOLE.FLUID,PROCESSED
CREAM,FRESH

BRUTTER

CHEESE,INC FROCESS CHEESE
HILK,EVAFCRATED

ICE CREAH

OTHER DAIRY FRODUCTS
HUSTARD,SALAQ DRESSINGS,SFPEADS
FPRDCESSED FISH AND FISH FRCOUCTS
FRUITS,BERRIES,FRCC. ,NOT CANNED
FRUITS AND PREPARATIONS,CANNED
VEGETAELES,PROCESSED ,NOT CANNED
VEGETARLES, FREPARATIONS, CANNED
SOUFS,CANNED

INFANY AND JUNICR FGCODS,CANNED
PICKLES,RELISHES,OTHER SAUCES
VINIGAR

OTHER FOOD FREPAPATICNS

PRINZRY OR CONCENTYPATED FEEDS
FEED FOP COMMEFCIAL LIVESTOCK
FEEOS, GRAIN ORIGIM, NES

FEEDS OF VEGETABLE ORIGTN NIS
FCT ¥CLOS

VHEAT FLOUR

HEAL,FLOUR .,PRAN,GRAIN FEEDS,NES
BFEAKFAST CEREAL PRODUCTS
EISCUIT PRODUCTS

EQEAD AND ROLLS

OTHER BAKERY FFCDUZTS

COC0OA AND CHOCOLATE

RUTS AND SEEDS,EQITLE,PFIOCESSED
CHOCOLATE COMFECTICIERY

OTHER CCHFECTIONERTY

BEET FULP

»SYNTHETIC



10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11500
12000
12100
12200
12390
12400
12500
12600
12700
12800
12%00
13000
13100
13200
13300
13400
13500
13600
13700
13500
13509
14000
14100
14200
14300
14400
14500
14600
14700
14800
164900
15000

COMMCDITY TITLE SET

SUGAR ,REFIHED

MOLASSES, SUSLR REFINERY FROCUCTS
OILSEED,MEAL AMND CAKE

VEGETABLE OILS.FATS EXC REFINED
NITROGEN FUNCTION CCHFOUNDS NES
MALT,MALY FLOUR AND WHEAT STARCH
MAPLE SUGAR AHD SYRUP

PREPARED CAKE AND SIMILAR MIXES
SOUFS,DRIED,SOUP MIXES AND BASES
COFFEE,ROASTED,GROUND, FREPARED
TEA

POTATO CHIPS,SIMILAR FRODUCTS
FOOD PRODUCTS AND BYPRODUCTS NES
CONCENTRATES FCR SCFT DRINKS
CARBONATED BEVERAGES

ALCCHOLIC BEVERAGES OISYILLED
ALCOHOL, NATURAL, ETH

BREWERS' AND DISYILLERS' GRAINS
ALE ,BEER,STOUT AND FORTER

WINES
TCBACCD,PROCESSED , UNMANUFACTURED
CIGARETTES

TOBACCD,MANUF. EXC CIGARETTES
FOOTRCAR,RUEBER AND PLASTIC
TIRES AND TUBES,PASSENSER CARS
YIRES AND TUBES,TRUCKS AKD BUSES
TIRES AND TUBES NES

SOLID TIRES,TIRE PRODUCTS NES
RECLAIMEO RUSBER

RUEGER BELTS AND COATED FAEFICS
RUERER FAERICATED MATERIALS KES
HOSE AND TUBING.MAINLY RUEBER
RKUBBER WASTE AND SCRAP

RUBBER EHD PPODUCTS KNES

PLASTIC FILM,SHEET,BASIC SHAPES
PLASTIC CONTAINERS,EQTILE CAPS
PREFAB. BLDGS AKD STRUCTUFES NES
PLASTIC HOSE,EHD PRCDUCTS KES
LEATHER

FOOTHEAR EVC RUEBRER AMD PLASTIC
LEATHER GLDVES,MITTENS EXC SFORT
LEATHER FAGRICATED MATERIALS KES
LUCGGAGE

LEATHER PRODUCTS NES

YARH, CDTTCN

YARNS,MIXED,ALL FIBRES

FA®IICS, BROAD HOVEN OF COTTON
TIRE CORD AKND TIRE FAEZRICS

NETS AND RETTING
BLANKETS,SHEETS, TORELS,CLOTHS

SEPT/80

LINK AGGREGATION

15100
15200
153100
15400
15500
15600
15700
15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16600
16500
17000
17100
17200
17300
17400
17500
17600
17700
17800
17500
18000
18100
18200
16500
16400
18500
13500
18700
18500
158600
19000
19100
19200
19300
19400
16500
16500
12700
15300
19720
20000

YARN DF HWOOL AND HAIR

FAERICS,LOVEN,HOOL ,WOOL MINTURES

PAPEFMAKERS' FELTS

HAN MADE FIBRES

POLYAMIDE FESINS (NYLON)

YARHS,SYNTHETIC FIBRES AND SILK
TIRE YARNS

FABRICS WOVEN,NON-WOVEN KES

FAERICS,WOVEH,SYNTHETIC,5LENOS

COTTON WASTE;TEXNTILE HATERIAL

HOOL ,FINE ANIMAL HAIR,SPINHING
THRELD,OF COTTOH FIZSES

THREAD, OF HAN-MADE FIERES

YARH, THREAD,VECETABLE FIBRES NES

BALER AMD BINDEP TWINE

OTHER COPDAGE» TWINE AND ROFPE

NARROW FLERIC

LACE FAERICS, BOBBINET AND NET

FELTS ENXC PAFERIIAKERS' FELTS

FLOOR COVERINGS.TEXTILE

TEXTILE OVEING,FINISHING SERVICE

AWNINGS, OF CLOTH AMD PLASTIC

TENTS  HAMMOCK S, SLEEP EAGS,SRILS

TARPAULINS AND OTHER COVERS

TEXTILE CCNTATIRERS

VEGETABLE TEXTILE FIBRES MES

TEXTILE FACRICATEO MATERIALS NES

HOUSEHOLD TEXTILES NES

TEXTILE END PRCOUCTS NES

HCSIERY

FABRICS,KHITTED,NETTEO,ELASTIC

FABRICS, KNITTED, MES

KNITTED WEAR

CLOTHING,HOVEN FABRICS

APPAREL ACCESSCRIES,MATERIAL NES

FURS, DRESSED

FUR PLATES, MATS AND LININGS

FUR APPAREL

CUSTON TATLBRING

FULFS0DOD CHIFS
LUMBER AND TIMBER

RAILHAY TIES

WOOD WASTE

CUSTCM WOD) HCRK IKSG

VENEER AMND PLYKTOD
{TLLRIGSH tHurTLTK)

FAGS HEARBARREEDSEC™, ST V'CILCES

FEETRERECIFEI KT DD: STRUTTUSICS

WIDD CONTAIMERS &Y PAL LET:

CASKCTS,0THER MIITICIANS® GOTDS

AND MILLHCRK
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20100
20200

20300 W

20400
20500
20600
20700
20800

COMMODITY TIVLE SET

WOOD FABRICATED MATERIALS NES
BARRELS AND KEGS OF WOOD

00D END PRODUCTS NES

HOUSEHOLD FURNITURE

OFFICE FURNITURE

SFECIAL PURPOSE FURNITURE
FURNITURE AND FIXTURES NES
PORTABLE LAMPS RESIDENTIAL TYPE

<0900 PULP

21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000
22100
22200
22300
£2400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23500
23700
23800

ffalal}

24000
26100
24200
24300
24400
24500
24600
24700
24000
24990
25000

NEWSFRINT PAPER

OTHER PAPER FOR PRINTING

FINE PAPER

TISSUE AND SANITARY PAPER
WRAPPING PAPER

PAFER BOARD

BUILDING PAPER AND EOARD
TOWELS, NAPKINS AND TOILET PAPER
VANILLIN

PAPER HATERIALS,BYPRODUCTS NES
FLOORING,VINYL-ASBESTOS,ASHFHALY
PAPER CARTONS,BAGS,CANS,BOTYTLES
PAPER ,GUMRIED ,WAXED,OR PRINTED
COHVERTED ALUMINUM FOIL

FACIAL TISSUES,SINITARY NAFKINS
PAPER CONTAINERS NES

OFFICE AND STATICNERY SUPPLIES
PAPER END PROOUCTS

NEWSPAPERS, HAGAZINES FERIODICALS
BOOKS, PAMFHLETS,MAPS, PICTURES
BANKNOTES,BONDS,DRAFTS ETC
OTHER PRINTED MATTER
ADVERTISING,PRINT MEDIA
SPECTALIZED FUSLISHING SERVICE
TYPE SETTING,BINDING SERVICES
FERRO-ALLOYS

PIG IROM AND STEEL INGOTS

STEEL BLOOMS,BILLETS ANO SLABS
SVEEL CASTINGS

STIIL BARS AND RCTS

STEEL PLATES, NOT FABRICATED
CARBON STEEL SHEET,STRIP
TINPLATE

GALVANIZED STEEL SHEET AND STRIP
RAILS AND TRACK MATERIAL,STEEL
COAL TaR

GRAFHITE AND CAFRON FRODUCTS
MECHANICAL STEEL TUBIMG

OIL COUNTRY GCO™S

LINE PIPE.SYEEL,FOR OIL AHD GAS
STEEL PIPES AND TURES NES

SEPT/80

LINK AGGREGATION

25100 IRON CASTINGS

5200 PIFES AND FITTINGS,CAST IRON
25300 NICKEL IN PRIMARY FCRMS

25400 COPPER,ALLOYS IN FRIMARY FORMS
25500 LEAD AND ALLOYS IN PRIMARY FORMS
25600 ZINC AND ALLOYS IN PRIMARY FORMS
25700 ALUMINUM,ALLOYS IN FRIMARY FORMS
25300 TIN,TIN ALLOYS IN FRIMARY FCPMS
25900 SILVER,PLATINUM IN PRIMARY FOPMS
26000 BASE METALS IN PRIMARY FORMS NES
26100 ALUM.,SODIUM ALUMINUM FLUORIDES
26200 METALLIC OXIDES AND BASES NES
26300 SCRAP AND WASTE MATERIALS NES
26400 ALUMINUM ANO ALLOYS,FORMED

<6500 COPFER,CAST,ROLLED.OR EXTRUDED
26600 COFFER ALLOYS,FORMED

26700 LEAD AND ALLOYS,FORMED

26800 NICKEL AND ALLOYS,FAERICATED
26900 TIN AND TIH ALLOVS,FAERICATED
27000 ZINC AND ZINC ALLOYS,FABRICATED
<7100 SOLDERS

27200 PLATES, STEEL, FABRICATED

27300 TANKS

27400 FOHER BOILERS

27500 BOILERS, MAFINE TYPE

27600 STRUCTURAL STEEL INC FASRICATED
27700 SCAFFOLD EQUIPMENT,DEMOUNTABLE
27800 FREFABRICATED SYRUCTURES.METAL
27900 ARCHITECTURAL METAL PRODUCTS NES
{8000 STEEL SHEET,STRIP PROCESSED
28100 CULVERT PIPE, CORPUGATED METAL
28200 STAMPINS,BASIC METAL FROCUCTS
23300 PIFES,SIDING,SHEET METAL WK NES
<8500 METAL AWNIMGS,ASH CANS,PAILS ETC
28500 HCUSEHOLD UTEMSILS,MAINLY METAL
28600 CONTAINERS.BOTTLE CAPS OF METAL
28700 WIRE AND WIRE ROFE, OF STEEL
28300 WIRE FENCING,SCREENING,NETTING
C328C CUAIN TAC POWin IwaMSHISSLICN
29000 WELDING RCDS,hIFE,AND ELECTRODES
29100 SPRIN=S,EXC AUTCMOTIVE

29200 MNAILS,BOLTS,SCREWS,STAPLES

29300 BUILOERS' HARDHARE

29400 CABINET HARDWADE

29500 BASIC HARDWARE NES

29400 METAL CUTTIKG TOOLS,SAWING MACH.
£9700 HAND TOOLS

25500 IKDUSTRIAL CUTLERY,RAZORS.BLADES
29900 DOM. APPLIAHCES EXC CIOk,.HAHD
30000 HEAT EQUIFMENT,HOT WATER,STEAM
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30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
31700
31800
31500
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
33200
33300
33400
31500
33600
33700
33300
33000
33000
34100
34200
34300
34400
34500
34500
34700
34800
34900
35000

COMMODITY TITLE SET

HEAT EQUIPMENT,WARM AIR,EXC PIPE
UHIT AHD WATER TAMK HEATERS

FUEL BURNING EQUIPMENT

COM. FOOD COOKIHG EQUIPHMENT
CUSTOH METAL WDRKING

FORGINGS OF CARBON,ALLOY STEEL
VALVES

PLUMBING FIXTURES,BRASS FITTINGS
GAS METERS AND WATER METERS
HMUHICIPAL EQUIFMENT

CONTROL INSTRUMENTS; LADDERS
FIREARMS AND MILITARY HARDHARE
COLLAPSIBLE TURES,METAL
TRACTORS, FARM AND GARDEN TYPE
AGRICULTURAL MACH. EXC TRACTORS
MECH. POMER TRANSMISSICN EGQUIP.
PUMPS, COMFRESSCRS,BLONERS ETC
CONVEYCRS,.HOISTING MACHINERY
MATERIALS HANDLING EGQUIPMENT NES
FANS,AIR CIRCULATING MACHINSRY
PACKAGING,AIR CLEANING,MACH. NES
JNDUSTRIAL FURNACES,KILNS,OVENS
INDUSTRY -SPECIFIC MACHINERY
PDRER DRIVEN HAND TOOLS

METAL END PRODUCYS NES

AIR COOLERS,REFRIGERATORS NES
SCALES AND BALANRCES

VENDING MACHINES

OFFICE MACHINES AND EQUIPMENT
AIRCRAFT, ALL TYPES

AIRCRAFY ENGINES

SPECIALIZED AIRCRAFT EQUIPMENT
AIRCRAFY REPATR SERVICES
PASSENGER AUTOICBILES

TPUCKS, TRUCK TRACTORS,COMMERCIAL
BUSES

MOTOR VEHICLES NES

HOBILE HCHES

TRAILLPS 2ND JENI TRAILIRS
BODIES AMND CABS FOR TRUCHS

HOTOCR VEHICLE ENGINES AHD PARTS
ELECTRICAL EGQUIFHENT FCR ENGIKRES
MOTOR VEHICLE PARTS, ACCESSORIES
AUTCMOTIVE HAFOUARE, EXC SFRINGS
RAILHAY LCCOMOTIVE,ROLLING STOCK
SELF PROPELLED RAILKAY CARS
PARTS FORP RAILKWAY ROLLING STOCK
SHIPS AND COtMERCIAL VESSELS
PARTS,ASSEMBLIES FOR SHIPS,BOATS
SHIP REPAIRS

SEPT/80

LINK AGGREGATION

35100 SNOWMOBILES;NOH-MOTOR VEHICLES
35200 CANOES,EOATS,CRUISERS, YACHTS
35300 SHALL ELECTRICAL APPLIANCES,DOM.
35400 SPACE HEATERS,ELEC.,FUEL BURNING
35500 REFRIGERATORS,FREEZERS,DO0NMESTIC
35600 STOVES,RANGES, AND OVEHS,00HESTIC
35700 TELEVISION,RADIO,AUDIO EQUIPHENT
35800 TELECOMMUNICATION EQUIFMENT
35500 RADIO,TELEVISION CCH. EGUIPMENT
36000 RADAR AND RELATED EQUIPHENT
36100 ELECTRONIC TUBES,SEMI CONDUCTCRS
36200 ELECTRONIC EGQUIPMENT COMFOHNENTS
36300 INTERIOR ALARM,SIGNAL SYSTEMS
36400 POLE LINE HARCHARE

36500 WELOING MACHINERY ANO EQUIPMENT
36600 MDTORS,GENERATORS, ENGINES NES
36700 ELECTRICAL TRANSFCRMERS NES
36800 ELECTRICAL EQUIPMENT NES

36900 BATTERIES

37000 WIRE AND CABLE, INSULATEO

37100 WIRE AND CABLE,ALUM.,HOT INS.
37200 CONDUIT,SWITCHES,WIRING QEVICES
37300 ELECTRIC LIGHY BULBS AND TUBES
37400 ELECTRIC LIGHTIKRG FIXTURES NES
37500 CEMENT

37600 LIME

37700 CONCRETE BASIC PRODUCTS

37800 SANO LIME BRICKS AND BLOCKS
37900 REAOY-MIX CONCRETE

38000 BRICKS AMD TILES, CLAY

38100 ELECTRICAL FITTINGS,PCRCELAIN
38200 PLUIBING FIXTURES,ARTWARE ,CHINA
38300 REFRACZTORIES

38400 NATURAL STOME BASIC FRODOUCTS
35500 STONE,CLAY,CCNCRETE FROOUCTS NES
38600 GYPSLM FRODUCTS

38700 INSULATION MATERIALS HNES

38300 ASB. AND ASB.-CEMENT PRODUCTS
35380 1iGH-CTALLIC MarerAL PROODUCTS NE
39200 GLASS INC FIBROUS BASIC PRODUCTS
39100 GLASS CONTAINERS

39200 GLASS TABLER:RE,END FRODUCTS NES
39500 ABRASIVE BASIC PRODUCTS

39400 AVIATION GASOLINE

39500 HOTOR GASOLINE

35600 FUEL OIL

39700 LUBRICATING OILS AMD GREASES
39300 BENZEMNE, TOLULME AND xYLEKE
39900 LIQUIFIED PETROLEUM GASES,GASES
40000 NAPHTHA

CHAPTER 4
APPENDIX 2.1
PAGE 4



40100
40200
40300
40400
40500
40600
40700
40800
40900
41000
41100
41200
41300
%1400
41500
41600
41700
41800
41900
42000
42100
42200
42300
42400
42500
azAOn
42700
42800
42600
43000
%3100
43200
43300
43400
43500
43600
43700
43800
XS]
44000
44100
44200
44300
44400
44500
44600
44700
44000
44900
45000

COMMODITY TITLE SET

ASPHALT,COAL PRODUCTS MES
FEEDSTOCKS,0IL PRODUCTS HES
FERTILIZERS

PLASTIC RESINS,MOT SHAPED
FILM,SHEET, CELLULOSIC PLASTIC
ETHANOLAMINES

ETHYLENE GLYCOL, MONO
FPHARMACEUTICALS

PAINTS AND RELATED PRODUCTS
VEGETABLE OILS,REFINED,EXC CORN
GLYCERIN, REFINED

DENTIFRICES, ALL KINDS
SOAFS,CLEANING . HOUSEHDLD CHEM.
INDUSTRIAL CHEMICAL FREP. NES
TOILET FREPARATIONS,COSMETICS
CHLORINE

OXYGEN

PHOSPHORUS

CHEMICAL ELEMENTS NES

SULPHURIC ACID

CARBON DIOXIDE (GAS AND DRY ICE)
INORGANIC ACIDS,COMPOUNDS NES
AMMOHIA, ANHYDROUS AND AGUA
CAUSTIC SOOA (SCD.R)\DROXIDE JDRY
CALCIUM CHLORIOE

ALUNINUM SULFHATE

SDDIUM PHOSFHATES

SODIUM CARBCHATE (SODA ASH)
SODIUM CYAMIDE

SODIUM SILICATE

METALLIC SALTS OF ACIDS HES
IHDIGAMIC CHEM. NES;PHOTOGRAPHIC
ETHYLENE

BUTYLENES

BUTADIENE

ACETYLENE

STYRENE MONOMER

CANWEUN Tk IRACHLUR UL
VINYLCHLORIDE HMOMIMER
TRICHLOROE THY LENE

FERCHLDROE THYLEHE

FLUDPIMATED HALOGEN HyYDFOCARBOMS
HYDRCCARSCHS, ACID TREATED
HETHYL ALCOHOL

FROPYL AND ISOPROPYL ALCOMOLS
BUTYL AND YSPGUTYL ALCCHOLS
PCHIAERYTHRITOU

ALCOHOLS,ACID TRCATED HES
PHENOL

SEPT/80

LINK AGGREGATION

45100 FHENOLS;ALCOHOLS,OERIVATIVES MNES
45200 ETHER,ACETALS,DERPIVATIVES NES
45300 KETONE,ALDEHYDE COMFOUNDS NES
45400 ACETCNE

45500 ACETIC ACID

45600 ACETIC ANHYDRIDE

45700 ADIPIC ACID

45800 CITRIC ACIDS

45500 DRGANIC ACIDS,DERIVATIVES NES
46000 HEXAMETHYLENEDIAMINE

46100 SCOIUM GLUTAMATE, HOND

46200 DICYANDIAMIDE

46300 ORGANO-INORGANIC COMPOUNDS NES
46400 ORGANIC CHEMICALS NES

46500 TITANIUM DIOXIDE

46600 BLACKS, ACETYLENE AND CARBON
46700 PIGHENYS» AKES, TONERS, PROPER
46300 IRON OXIDES

46900 FERTILIZER CHEMICALS

47000 SYNTHETIC PUBBER

47100 ANTIFREEZE COMFOUNDS

47200 ADDITIVES FOR HINERAL OILS NES
47300 GLYCERINE, CRUOE

47400 RUEBER,PLASTIC COMFDUMDING AGTS
47500 EXPLOSIVES, FUSES AND CAPS
47600 AMMIMITION, NON-MILITARY

47700 AMMUHITION, ORPDNANCE, MILITARY
47800 PYROTECHHIC ARTICLES,FIRERORKS
47900 CRUDE VEG. MATERIALS,EXTRACTS
48000 PHTHALIC ANHYDRIDE

48100 AGRICULTURAL CHEMICALS

48200 ADHESIVES

48300 AUTOMOTIVE CHEM. EXC ANTIFREEZE
48400 COHNCRETE ADOITIVES

48500 BDILER CHEMICALS

48600 COMFOUND CATALYSTS

48700 METAL WORKINSG COMNFOUNDS

48300 FRINTING AMD OTHFR Ta'S

45vuU IEXTILE SPECIALTY CHEMICALS
49239 FDLICYES,WAXES,COMFCUHDS ETC
49100 WAXES,ANIMAL,VEGETABLE, DTHER
49000 ESSENTIAL DILS,HAT. OR SYNTHETIC
49300 TANNING HATERIALS AND DYESTUFFS
49400 FATS AND CHEMICAL MIXTUSES
45500 EMTALHING CHEHICALS,PREPARATIONS
49600 HAICHES

49700 AJRCRAFT,NAUTICAL JHSTRUMENTS
49300 LABOPATORY,SCYINTIFIC APPARATUS
49500 HEAGURTHG,COHTROL INSTR.,HES
50000 MEDICAL AHNO RELATED INSTRUMENTS
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50100
50200
50300
50400
50500
50600
50700
50300
50900
51000
51100
51200
$1300
51400
51500
51600
51700
51800
51900
52000
52100
52200
52300
52400
52500
52600
52700
52800
52900
53000
53100
53200
53300
53400
53500
53600
53700
5IRAN
53900
54000
54100
54200
54300
54400
54500
54600
54700

COMMODITY TITLE SET

SAFETY EQUIPMENT
WATCHES,CLOCKS , CHRONOMETERS ETC
PHOTOGRAPHIC EQUIFPMENT AND FILM
JEMELRY,GEM STONES

TABLE CUTLERY
BROOMS , MOPS , CLEANING EQUIPMENT
CHILDRENS' VEHICLES AND PAPTS
SPORTING AND PLAYGROUND EQUIFMEN
TOYS AND GAME SETS
FABRICS,COATED, INFREGNATED NES
FLOOR,WALL COVERS,RUBBER,PLASTIC
SIGNS AND ADVERTISING DISPLAYS
SHADES AND BLINDS

FUR DRESSING AND DYEING SERVICES
CUSTOM WORK, MISCELLANEOUS

ICE

ANIMAL HAIR,FEATHERS, QUILLS BIG.
FABRICATED MATERIALS NES
NOTIONS,INC BUTTONS,NEEDLES,PINS
ENDS PRODUCTS NES

HOUSEHOLD ORMAMENTAL OBJECTS,ART
REPAIR CONSTRUCTION

RESIDENTIAL CONSTRUCTION
NON-RESIDENTIAL CONSTRLCTION
ROAD HIGHWAY AIRSTRIP CCHSTR.
GAS,0IL FACILITY COHSTRUCTION
DAMS AND IRRIGATION PROJECTS
RAILWAY,COMMUNICATIONS CONSTR.
OTHER ENGINEERING CONSTRUCTION
AIR TRANSPORTATION

OTHER TRANSPORTATION

SERVICES TO TRANSPORTATION NES
WATER TRAMSFORTATION

SERVICES TD WATER TRANSPORTATION
RAILHAY TRANSPCRTATION

TRUCK TRANSFORTATION

BUS TRANSPORT . INTERURBAN,RURAL
URRAM TOAMETT

TAXICAB TRANSPORTATION

PIPELINE TRANSFORTATION

HIGHWAY AND BRIDGE MAINTENANCE
STORAGE

RADID, TELEVISION BROADCASTIMNG
TELEFHONE AND TELEGRAFPH

POSTAL SERVICES

ELECTRIC POHER

GAS DISTRIBUTION

54800 COKE

54900
55000

WATER AND OTHER UTILITIES
WHOLESALIHG MARGINS

SEPT/80

LINK AGGREGATION

55100
55200
£E5300
55400
55500
55620
55700
55500
55900
S0000
56100
56200
56300
56400
56500
56600
56700
56800
56900

REPAIR SERVICE

RENTAL OF OFFICE EQUIPMENT
RETAILING MARGINS

IMPUTED SERVICE, BANKS

REAL ESTATE,FIN. SERVICES NES
INSURANCE ,HORKMEN 'S COMFENSATION
IMPUTED RENT OH OWNERS'OHELLINGS
CASH RESIDENTIAL RENT

OTHER RENT

GOV'T NATURAL RESOURCE ROYALTIES
EDUCATION SERVICES

HOSFITAL SERVICES

HEALTH SERVICES

MOTION PICTURE ENTERTAINMENT
DTHER RECREATIONAL SERVICES
SERVICES TO BUSIHESS MANAGEMENT
ADVERTISING SERVICES

LAUNDRY AMD CLEANING SERVICES
ACCOIMODATION SERVICES

57000 MEALS

57100
57200
57300
57400
57500
57600
57700
57800
57900
58000
58100
58200
553C0
58400
58500
58600
58700
Saana
53900
53000
59100
59200
59300

SERV.MARG.ON ALCOHOLIC BEVERAGES
PERSONAL SERVICES

PHOTOGRAPHIC SERVICES

SERVICES TO BUILDINGS,DBRELLINGS
REMTAL ODATA FROCESSING EGUIFMENT
BUSINESS, FEI?SOMAL SERVICES, HES
RENTAL OF AUTOMOGILES AND TRUCKS
TRADE ASSOCIATIOM DUES
MACHINERY,EQUIFHMENT RENTAL, NES
EQUIPMENT MAINTENANCE SUPPLIES
OFF ICE SUPPLIES

CAFETERIA SUPPLIES
TRANSFORTATION MARGINS
LABORATORY EQUIFMENT,SUFPLIES
TRAVELLING AND ENTERTAINMENT
ADVERTISING AND PROMOTICN
EQUIFMENT REPAIR SERVICES
COTTIGN RAW Amu Sthi-PROCESSED
NATURAL RUBBER AND ALLIEQC GUMS
SUGAR, RAW

COCOA BEANS,UNRDASTED

GREEN COFFEE

TROPICAL FRUIT

CHAPTER 2
APPENDIX 2.1
PAGE 6



04600
04700
04800
04900
05000

INDUSTRY TITLE SET

AGRICULTURE

FCRESTRY

FISHING,HUNTING & TRAPPING
GOLD MIMES

URANTUM HINES

IRON MINES

BASE METAL & OTHER METAL MINES
COAL MINES

PETROLEU" & GAS HWELLS

ASBESTOS MINES

GYPSUM MINES

SALT MINES

OTHER NON-METAL MINES
QUARRIES & SAND PITS

SERVICES INCIDENTAL TO MINING
SLAUGHTERING & MEAT PROCESSORS
POULTRY FROCESSORS

DAIRY FACTORIES

FISH PRODUCTS INDUSTRY

FRUIT & VEGETABLE PROCESSING
FEED MFGRS.

FLOUR & BREAKFAST CEREALS IND.
BISCUIT MFGRS.

BAKERIES

CONFECTICNERY MFGRS.

SUGAQ REFINERIES

VEGETATLE OIL ifILLS
MISCELLANECUS FOOD INDUSTRIES
SOFT DRINK MFGRS.
DISTILLERIES

EREWERIES

WINERIES

LEAF TORACCO PROCESSING
TOBACCO FROOUCTS MFGRS.
RUBBER FOOTWEAR MFGPS.
TIRE & TUBE MFGRS.

OTHER RUBBER INDJUSTRIES
PLASTIC TAGRICATURSs NES.
LEATHER TAMNMERIES

SHOE FACTORIES

LEATHER GLOVE FACTORIES
SHALL LEATHER GDO0S MFGRS.
COTTON YARN & CLOTH MILLS
WOOL, YARM & CLOTH MILLS
SYNTHETIC TEXTILE MILLS
FIBRE PREPARING MILLS
THREAD MILLS

CORDAGE & TWINE INDUSTRY
NAPROW FABRRIC MILLS
FRESSED 8 PUNCHED FELT MILLS

SEPT/80

LINK AGGREGATION

05100
05200
05300
05400
05500
05600
05700
05800
05900
06000
06100
06200
06300
06400
06500
06600
06700
06800
06900
07000
07100
g7200
07300
07400
07500

CARPET, MAT & RUG INDUSTRY
TEXTILE DYEING & FINISHING
CANVAS PROOUCTS INDUSTRY
COTTON & JUTE BAG INDUSTRY
MISCELLANEOUS TEXTILE IND.
HOSIERY MILLS

OTHER KNITTING HILLS
CLOTHING INDUSTRIES

SAHHMILLS

VENEER & PLYWOOD MILLS

SASH & DOOR & PLAMING MILLS
WODDEN BOX FACTCRIES

COFFIN & CASKET INDUSTRY
MISCELLANEOUS LOOD INDUSTRIES
HOUSEHOLD FURNITURE INOUSTRY
OFFICE FURNITURE INDUSTRY
OTHER FURNITURE INDUSTRIES
ELECTRIC LAMP & SHADE INDUSTRY
PULP & PAPER INDUSTRY
ASPHALT AND RELATED PRODUCTS
PAPER BOX & BAG MFGRS.

OTHER PAPER CONVERTERS
FRINTING & PUBLISHING
ENGRAVING, STEREOTYPING IND.
IRON & STEEL INDUSTRY

ANUIY FUUNUKLLD

ALUMINUM SMELTING & REFINING
OTHER SHELTING & REFINING
ALUMINUM ROLLING & EXTRUDING
COPPER & ALLOY ROLLING

METAL CASTING & EXTRUDING NES
BOILER & PLATE WORKS
FABRICATED STRUCT. METAL IND.
ORNAHENTAL & ARCH. METAL IND.
METAL STAMP,. FRESS. & COAT.THD
WIRE & WIRE PPADUCYS LikGRS.
HARQUARE TOOL & CUTLERY MFCRS.
HEATING EQUIPHENT MFGRS.
MACHINE SHOPS

MISC, METAL FABRICATING THD.
AGRICULTURAL IMPLEMENT IHD.
MISC. HACHINERY & EQUIP. MFGPRS
coMM, REFRIG & AIP COND. MFGRS
CFFICE & STORE MACHIMERY MFGRS
AIRCRAFT & PARTS HFGRS.

MOTOR VEHICLE HFGFS.

TRUCK BOOY & TRAILER HFGRS.
MOTOR VEH. PTS & ACCESS. HFGRS
RAILROR0O ROLLING STOCK IND.
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10100
10200
10300
10400
10500
10600
10700
10800
10500
11000
11100
11200
11300
11400
11500
11600
11700
11800
11500
12000
12100
12200
12300
12400
12500
12600
12700
12800
12500
13000
13100
13200
13300
13400
13500
13500
13700
13000
13900
14000
14100
16200
14300
14400
14500
14600
14700
14800
14900
15000

INDUSTRY TITLE SET

SHIPBUILDING & REPAIR
MISC. TRANSP. EQUIP. IND.
SMALL ELECTRICAL APPLIANCES
MAJOR APPLIANCES ELECT.L NOM.
RADIO & TELEVISION RECEIVERS
COMHUNICATIONS EQUIPMENT HFGRS
MFGRS OF ELECT. IND. EQUIP.
BATTERY MFGRS.

MFGRS DF ELECTRIC WIRE & CABLE
MFGRS OF MISC. ELECT. PRODUCTS
CEMENT MFGRS

LIHE MFGRS

CONCRETE FRODUCTS MFCRS
READY-MIX CONCRETE MFGRS

CLAY PRODUCTS HFGRS
REFPACTCRIES MFGRS

STDNE PRODUCTS MFGRS

OTHER NON-METALLIC PRODUCTS IND.
GLASS & GLASS PROOUCTS MFGRS
ABRASIVES MFGRS

PETROLEUH REF INERIES

OTHER PETROL & COAL PROD. IND.
MFGRS. OF MIXED FERTILIZERS
MFGRS. OF PLAST. & SYNTH. RES.
MFGRS. OF PHARM. & MEDICINES
PAINT & VARNISH MFGRS.

MFGRS. OF SOAP & CLEANING COMP
MFGRS. OF TOILET PREPARATICNS
MFGRS. OF INDUSTRIAL CHEMICALS
OTHER CHEMICAL INDUSTRIES
SCIENT. & PROF. EQUIP. MFGRS.
JEWELRY & SILVERWARE MFGRS.
BROOM BRUSH & MOP INDUSTRY
SFORTING GOODS & TOY INDUSTRY
LINOLEUM & CCATED FAERICS IMND.
SIGNS & DISPLAYS INDUSTRY
H1SC. MANUFACTURING IND. NES
nEpATY CEb e TRIE Yol
RESIDENTIAL CONSTRUCTION
{ON-PESIDEHTIAL CONSTFUCTION
ROAD HIGHWAY AIRSTRIP COMST.
GAS AND OIL FACILITY CCHST.
DAHS AND IRRIGATION PROJECTS
RAILUAY TELEFHONE TELEGRAFH CON.
OTHER EMSINEERING CCHSTRUCTION
CONSTRUCTION OTHER ACTIVITIES.
AIR TRANSPDRT

SERVICES INCIDENTAL TO TRANSP.
WATER TRANSPORT

RAILWAY TRANSPORT

SEPT/80

LINK AGGREGATION

15100
15200
15300
15400
15500
15600
15700
15300
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18900
18100
18200
18300
18400
18500
18500
18700
130ud
18500
19000
19100

TRUCK TRANSFORT

BUS TRANSP. INTERURBAN & RURAL
URBAN TRANSIT SYSTEMS
TAXICAB DPERATIONS

PIPELINE TRANSPORT

HIGHWAY & BRIDGE MAINTENANCE
STORAGE

RADIO & TEL. BROADCASTING
COMMUNICATION INDUSTRIES,NES.
POST OFFICE

ELECTRIC FOKER

GAS QISTRIBUTION

WATER & OTHER UTILITIES
WHDLESALE TRAOE

RETAIL TRACE

OWNER CCCUPIED DRELLINGS
GOVT. ROYALTIES ON NAT.RESOURCES
BANKS AND CREOXIT UNIONS
INSURANCE

DTHER FIN. INS. & REAL ESTATE
EDUCATICN & RELATED SERVICES
HOSPITALS

HEALYH SERVICES

HOTION PICTLRE THEATRES
OTHER RECREATICMAL SERVICES
PRDF. SERVICES TO EUSINESS
ADVERTISING SERVICES
LAUNDRIES & CLEANERS
ACCOMHODATION & FOOD SERVICES
OTHER PERSCHAL SERVICES
PHOTOGRAPHY

MISC. REPAIR & MAINTENANCE
MISC. SERVICES 70 BUS. & PERS.
OPERATING SUFPLIES

OFFICE SUPPLIES

CAFETERIA REQU.
TRANSPCRTATION MARGINS
LACURATUR T SUPPLIES

TRAVEL 2 ENTERTAINMENT
ADVERTISING & FROMOTION
HACHINERY REPAIR SERVICES

CHAPTER 2
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<0001
20002
20003
20004
20005
20006
20007
20008
20009
20010
20011
20012
20013
20014
20015
20016
20017
20018
20019
20020
20021
20022
0023
20024
20025
20026
20027
20028
20029
20030
20031
20032
20033
20034
20035
20036
20037
annxa
20039
20040
21001
21002
21003
21004
21005
21006
21007
<1008
<1009
21010

FINAL DEHAND TITLE SET

FOOD & NON-ALCOHOLIC BEVERAG
ALCCHCLIC BEVERAGES

TOBACCO

HEN'S AND EOY'S CLOTHING
WOMEN' SECHILDREN'S CLOTHING
FOOTWEAR AND SHOE REPAIR
GROSS IMFUTED RENTS

GROSS PAID RENTS

OTHER LODGING

ELECTRICITY

GAS

OTHER FUELS

FURN. ,CARFETSEFLOOR COVERING
OURAZLE HHLD. APPLIAHCES
SEMI-DUR HHLD FURNSSUPPLIES
NON-DURABLE HHLD. SUFPPLIES
LAUNDRY & DRY CLEANING SERV.
DOHESTIC SERVIC

OTHER HOUSEHOLD SERVICES
MEDICAL CARE

HOSPITAL CARE

OTHER MEDICAL CARE

DRUGS AND SUNDRIES

NEW & USED AUTOMOBILES

AUTO REPAIPS & PARTS
GASOLINE,QIL & GPEASE

E OTH AUTO DELATED SEDVICES

PURCHASED TRANSPORTATION
COMMUNICATIONS

REC., SFORTSSCAMPING EGP.
BOOKS,HAGAZIMES & STATIONARY
RECREATIONAL SEPVICES
EDUCATION $CULTURAL SERVICES
JEWELLRY,WATCHES & REPAIRS
TOILET ARTICLES,COSMET. ETC.
PERSONAL CARE

EXP. IN RESTAUR.ZHOTELS ETC.
pEaSMuAL BuRTLEST

OPER. EXP. NON-PROFIT ORGN.
NET EXPEMDITURES ACRCAD
AGRICULTURE AND FISHING
FORESTRY

HINING QUARPYING & OIL WELLS
FOOD AND BEVERAGES

TOBACCO AND TOBACCO PRODUCTS
RUBBER PPODUCTS

LEATHER GOODS

TEXTILE FROCUCTS

CLOTHING AND KHITTING MILLS
KOOD PRODUCTS

21011
cloie
21013
cl1014
21015
1016
21017
21018
21019
21020
21021
21022
21023
21024
21025
21026
21027
21028
21029
21030
21031
21032
21033
21034
21035
21036

MSE
MSE
HSE
MSE
333
MEE
MIE
MLE
HLE
MIE
MLE
MEE
MEE
HLE
M E
MLE
MIE
MLE
HSE
MRE
MeE
MSE
MSE
MLE
MRE
HRE

BINTTY M

21038
21500
22001
c2002
22003
22004
£c005
22006
€2007
22008

eCCd?
22010
cliCll
22012
22013
22014
22015
22016
22017
22018
22019
22020
22021

MIT C
HEE
MLE
CON
CON
CON
CON
CON
CON
CON
COM
coi
COH
CON
CON
CON
CON
COH
CON
CON
CON
COH
CON
CON

SEPT/60

FURNITURE AND FIXTURES

PAPER AND ALLIED IMDUSTRIES
PRINTING,FUSLISHING & ALLIED
PRIMARY HETALS

METAL FABRICATING

HMACHINER

TRANQPOPT EQUIPMENT
ELECTRICAL PRODUCTS
NON-METALLIC HMINERAL PRODUCT
PETROLEUM AND COAL PRODUCTS
CHEMICALS & CHEMICAL PRCD.
MISCELLANEQUS MANUFACTURING
CONSTRUCTION INDUSTRY
ELECTRIC POWER

GAS DISTRIEBUTION

RAILWAY TRANSFORT

URBAN TRANSIT SYSTEMS

WATER TRANSPORT AND SERVICES
MOTOR TRANSFORT

GRAIN ELEVATORS

TELEPHONES

BROADCASTING

AIR TRANSFCRT & OTH. UTIL,
TRADE, WHOLESALE AND RETAIL
FINANCE INSURANCE & REAL EST
COHMERCYAL SERVICES

WRCHES AuD UNMIVERSITICS
ct HIS AND UNIVIRZITIIS

USED CARS,EQUIP'T. & SCRAP
GOVERKNMENT SECTCR
AGRICULTURE AND FISHING
FORESTRY

MINING QUAFRYING & OIL WELLS
FOJD AND BEVERAGES

TOBACCO AHD TOBACCO PRODUCTS
RUBBER PRCDUCTS

LEATHER GCODS

TEXTILE FRODUCTS

CLOT i IinG Ateu ANLEILING MILLS
WO0D PRODUCTS

FURNITURE AND FIXTURES

PAPER AND ALLIED INDUSTRIES
PRINTING,PUBLISHING & ALLIED
PRIMARY METALS

HETAL FABRICATING

HACHINERY

TRAHSPORT EGUIPMENT
ELECTRICAL PRCDUCTS
HON-METALLIC MINTRAL PRODUCT
PETROLEUM aND COAL PRODUCTS
CHEHICALS & CHEMICAL PROD.
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SEPT/60 CHAPTER &
APPENDIX 2.3
PAGE 2

FINAL DEMAND TITLE SET

22022 CON MISCELLANEOUS MANUFACTURING
22023 CON CCONSTRUCTIOM INDUSTRY

2c024 CON ELECTRIC PORER

22025 CON GAS OISTRIEUTION

22026 CON RAILWAY TRANSFCRT

22027 CON URBAN TRANSIT SYSTEMS

22028 CON WATER TRANSPORT AND SERVICES
22029 CON HOTOR TRANSPORT

22030 CON GRAIN ELEVATORS

22031 CON TELEFHONES

22032 CON BROAQCASTING

22033 CON AIR TRANSFORT & OTH. UTIL.
22034 CON TRAQE, WHOLESALE ANO RETAIL
22035 CON FINANCE INSUPANCE + REAL EST
22036 CON COHMERCIAL SERVICES

22037 COM CHURCHES AND UNIVERSITIES
22040 CON HOUSING

22045 CON REAL ESTATE COMMISSIONS
22500 CON GOVERKHENT SECTOR

23010 INV FINISHED GCOOS & GOOOS I P.
23020 INV RAW MATERIALS & G.P

24001 GCE HOSPITAL EXP.

24002 GCE EDUCATICN EXP,

24003 GCE OEFENCE EXF.

24004 GCE OTHER MUNICIPAL GOVY. EXP.
24005 GCE OTHER PROV. GOVT. EXP.
24006 GCE OTHER FED. GOVY. EXP.

25000 DOMESTIC EXPORTS
26000 RE-EXFORTS
<7000 IMPCRTS

28001 GCE HOSPITAL REV.

28002 GCE EQUCATICON REV.

28003 GCE DEFENCE REV.

28004 GCE OTHER MUNICIPAL GOVY. REV,
28005 GCE OTHER PROV. GOVT. REV.
28006 GCE OTHER FED. GOVT. REV.



59400
59500
55600
59700
59800
593900
60000
60100
60210
60220
60230
60240

PRIMARY INPUTS

UNALLOCATED IMPORTS AND EXPORTS
GOVERNMENT GOODS AND SERVICES
COMMODITY INDIRECY TAXES
SUBSIDIES

OTHER INDIRECT TAXES

WAGES AND SALARIES
SUPPLEMENTARY LABOUR INCOME

HET INCOME UNINCORP BUSINESS
HOUSEHOLD INVESTMEMNT INCOME
DEPLETION AND MINING KRITE-OFFS
CAPITAL COST ALLOWANCE

OTHER SURPLUS

SEPT/80
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00100
00200
00309
00400
0059
00500
00700
00300
00529
01000
01100
01200
01300
01400
01500
01600
01700
01800
01900
02000
02100
02200
023900
0C400
02500
02600
TI7Co
0c&00
02900
03000
03100
03200
05300
03300
03500
03500
03700
nz’nn
03500
24209
04100
04200
04360
04409
045300
04200
04770
055060
043530
05000

ROMCRCLATURE DES ERINS ET SERVICES

BETAIL & VEAUX
HOUTCHS & AGNMEAUX
FCRCS

VOLAILLE

0 AUTFES ANIMAUX VIVANTS

RIZ HOH HOULU

BLE NCON MIULU

CIGE,AVO0TI. ,FAD. ,MATS. ,GRAIN Cﬂ
LAIT - ENTIES,FLUIDE,NCM TRAITE
DEUYRS AVEG-CCSULLLE

MIEL & CIRE D'2BSILLE

NOIN CCHMESTIBLES SANS CCQUILLE
FRUITS FFRAIS (SAUF TROPICAUN)
LEGUMNES FRATS

FOIN,FCURFRATE & PAILLE

SEMENCES (SAUF HUILE & GRATNES)
MATERYEL DE PEPIN. & COMNNENE
CRAINES CLEAGIN. ,NOIX & AMADES
HCUSLON (Y COMFRIS LUFULIN)
TARAC BRUT

FEAUX VISON,RANCH, INAFRETE
LAINE EN SUINT

AUTRES AUMIL. ACRIC. & FCOREST.
BILLOTS & BCULCNS

FOTEAUX (FCS3.,CLOT.),ETAIS ETC.
BOIS A PATE

AUTRTS DERIVIS ETUTS DU 8015
FORESTAGE CC!'“AMNDE

SORTIE DE L'EAU (FOISSONS)
FROD. DE LA CHASSE & DU PIEGEAGE
MINERAT 2 CCIIZENT. OR & PLATINE
DR & ALLIAGES FOSME FRIMAIRE
MINZRAT & CCZENT. PADIQACTIFS
MINIZRAL § CONZENT. DE FER
BAUNITE & ALUNINE

MINERAI & CONCEM. DE METAL KCA
CHASECS

HUTLES MTHEDAIEG BnyTre

GAZ MATUREL

AUTP?. SUTCT. RIVIMINEUSES ERUTES
SOUFFE EPUT & RAFFINE

AMIANTE BRUTE & FICREUSE

GYRIE
SEL

TCU2E

$EGILE & AUT. MAT. EZUTES PEFR.
SEODGEFS YAT. DY‘1JNT IKDUSTRIEL

AIRER UL BEUTS b
S GLE & GF:VI(D
PIEFRE MNC' TAILLLE

05100
052090
05300
05400
05500
05600
05700
05800
C5S03
04€C00
06100
06200
06300
06400
065C0
06600
06700
06€00
065CO
07000
07100
07200

07300
07400
07500
07690

~n~~n

G77C0
07803
07200
c3000
08190
08200
65300

&sCo
02500
0500
037¢co

~AAan
- v

08500

CEHE
09100
09200
09300
07400
0'S5a0
07500
00700
acso

053700
10200

SEPT/B80

AGREGATION L

SERVICES AUXILIATRES AUX MINES
EJ.,VELU.MCUT. FCIC FRAIS & CON.
VIANOE IBE LGHEV. FR. REFR. CEChG.
VI&ANDE SALEE
VIANCE FFEP. CUITE NCH EN CONS.
VIANCE FREPAREE EN CCHSERVE
HUILES.CRAISSES & LARO ANIIAUX
MARG2IINE,GTAISSE & FICO. CCNN.
EMSNLL. JDES. SSEC. NAT, & StNTH
RESIBL'STDE CRAISSE FEILWIRES
ALIM. FCUR ANIM.-CRIG. ANIM. NCA
CUIFS & PEAUN BEUTES NCA
MAT. ANIM. FCUR FHARM. PARF.
TRAV, VIANOE & ALIM. SUR COUM.
VOLAILLE FRAICHE.FEFR.,CONGELEE
VALATWILE EN CCRSERIVE
LAIT ENTIER, FLUIDE TRAITE
CREME FRAICH
DEURRE

CHACE,y CHEPBAR & LAIT
LAIT EVA GRE
0 CREME GLACEE
AUTRES FRCTUITS LAITIERS
MCUTARDE NA\CH%AISE
FRO2UITS CU FOI1SSC
FRYITS, BAIES SECW‘.DECHYORATEES

Ty e
IRULID & 'l\-f‘. l. b l -N!l-

LEG. CCNG3.,SECHE S & FRESERVES
LECUGISS: & F?cPLQ EN CONSERVE
SCUPES EN CCNSEP

ALIM. EN CCNS., E'G[S & ENFANTS
COPNICH. ,ASSAIS. & AUTR. SAUCES
VINAIZTE

AUTRES FREFASATICHS ALIMENTAIRES
ALTHE FRIMG CJCOIS. ROUR AMIM.
ALGHNE, PR BIET A X0 IBE C322ESCE
ALIM. ANIM. CI. GRAINIS NCA
LLlil, FOUr £8IM.-C215. LEG.
ALTIHM. FCUR AMIMAUX D'ACGELIINT
FaRTNE, BEBILT

FARINE Q°AUTRES CEP. & LEG.
CEREALES ‘FGUR 'LE DEJEULNER

BIEC ECERG DECALESGLAC', - EFC.
PATN & PETITS PAIKS
AMITEES-FSCEULITS C= BOULLNSERIE
CATAD & ClCIOLAT

HOIN,ANAMAES & CSATH, FREPADEES
CONi ISERTE 23 CiiCCOLAT

AUIRE CCHNFISIFI

FULPE OE BLTTERAVE
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10100
10200
10300
10400
105929
166GC0
10700
10300
106500
11000
11100
11200
11300
11400
11500
11600
11700
11600
11500
12000
12100
12200
12390
12500
12500
12600
127¢CC
12600
129990
13200
13100
13209
13329
13330
13500
135C0
13700
YD

13500 C

14000
141C0
14200
13320
14400
14530
14500
134700
15500
14500
15¢00

NOHENCLATURE DES BRINS ET SERVICES

SUCRE

HELASSES.FROD. RAFF. DE SUCRE
GRAINES OLEAGI..FARINZ & GATEAUX
HUILES & GRAISSES VEG. EBRUTES
CD!POSES FCHCTIO. DE L°ACOTVE MHCA
MALT,FARIKNE DE MALT,FECULE BLE
SUCRE & SIROP D'ERABLE
MELANGES A GATEAU & AUTRES
SCUFES (DESHYD.,MELANGE .BASES)
CAFE TCRREFIE,MDULU, INSTANTANE
THE

CRCUSTILLEES & FROD. SIMIL.
ALIMENTS DIVERS KCA

COMNCEN. & SIROPS DE BOISS. GAZ.
BOISSONS GAZEUSES

BOTSSONS ALCCOLISEES DISTILLEES
ALCCOL ETHYLIGUE NATUSEL

GRAINS (ERQASSELIS & DISTILLER.)
ALE,BIERE,FORTER,STOUT

VINS OE RAISIN

TABAC TRAITE NON MANUF,
CIGARETTES

FASR, DE TABAC SAUF CIGARETTES
ChAUSSLRES CAOUIC. & PLASTIGQUE
NEZUS & CH. A AIR AUTZS

FiiEUS CH. A AIR CAMIDHNS AUTCRUS
FHEUS & CH. A AIR NCA

PHNEUS RECHAPES

CCMFISES DU CACUTCHOUC

CEINT. DE CACUT. & TISSUS END.
STOCK CHAUSS. TOILES CAOUT. ETC.
EQOYAU D°ARR. TUBES,SURT. CACUT.
R'BUTS DE CAQUICHCUC

TCOUITS FINIS DE CLOUTCRCUC WCA

T[UILLES TUYAUX & RACCCROS DE PL
CERTl. PLAST . -COUVERS . BSUSETLLE
PLAST. PREFAB.,CONSY. STRLCT.
ESIéU ARR.»STAUR FrUU. FIN, KCA

CHAUSSURES (CAOQUTC. ,PLAST.,ETC.)
GAKTS,MITAINES CUIR SAUF SFOIY
STCCK CHAUSS. & CEINT. CE CUIR
VALISGES

SACOCKES,FORTEF.,ETC. EH CUIR
FILES DE COTOM

FILES SIMP. CU MINTES,PES. COT.
THSSUSNEARGES DE COTENRLERES
FASR. PNEUS & CCRD. DE PHEUS
FILETS

ORAPS,COUV.,SERVIET. & CHIFFCKS

15100
15200
15300
15400
15500
15500
15700
15800
15500
14¢CC0
161C0
16200
16300
16400
16500
1é0C0
16700
162C2
16500
17000
17100
17200

SEPT/80

AGREGATION L

FILATURE DE LAINE & DU POIL
TISS., LARG.,LAINE,FOIL,HEL.
FEUTRES DE PATETERIE

FIERES SYNTHETIQUES

RESINES DE POLYAMIDE (NYLON!}
FIL.,SOIE,FIB. VERRE

FILATURE DE FNEUS

TISS. FTERES, YENTTLES

TISS. LARCES,MIXTES
CHIFF.,REB.,COTCH & MAY. TEXT.
LAINE & PDIL FIMN,FILATURE
FIL,FIESES DE COTCN

FIL,FIERES SYNTHETIQUES

FILES & FIL, AUTRES FIB. VEGET.
FICELLE A EMPAGUETER & A LIER
AUTRES CORDES,FICELLES & CABLES
TISSUS ETROITS

TISS. DENTELLES 8 FIL.

FEUTRE COUSSIN A TAPIS

TAPIS DE TISSU & DE CACUYCHOUC
SERV. TEINT. & APFREY OES TEXT.
AUVENTS DE TISSUS & OE PLASTIGUE
TENTES,NAM.,S. DE CCJ. & VOIL.
BACHES & AUTRES REVETEMEINTS
CCHTENANTS EN MAY., TEXTILE
FICES TEXTILES VEGETALES NCA
CIV: TISS. TEXT. ¥ CCHM=RI1S CRIFF
TENTILES MEMAGERS NCA

AUTRES FROD. FINIS TEXY.,LACETS
EAS & CMAUSSETIES

TISS. TRICOT. & EN FILETY,ELAST.
TISSUS EN TRICOT.NCA

VETEMENTS EN TRICOT

VETENMENTS

VETEMENTS,ACCESSQIRES & DIVERS
FCURRURES APFRETEES
REVEY.,TAPIS & LOUSL. DE FOLR.
ART.,VET, FOUTR_,FOURR. SYNTH,
VETENMENTS SUR LISEMOE

COFEAUX DE EOIS A PATE

SCIAGE & EQIS D'OESUVFE
TRAVIRSES O CHEMIN DE FER
REEUTS DE EQ!S

TRPAV. EQIS FCRF.,EQJS D'0. BRUT
FLACAGES & CCHTRE-PLACUES

EJIS D'OCUVRE EfUT

HAT. FAB. EN BCIS FOUR STRUCT.
It51. & STRUC. FOIS FREFIEIIJUES
CONT.,FERMETURES & PAL. DL LQIS
CERCULILS & AUTRES ART. FUN.,
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e

20
00

ON O~ LI Lt
Qo0 O
o0 o

w200
263340
ca400
23%CO
4609
c4700
c4300
2430
25300

DIVEFS FRODUITS DE EOIS

RARILS & TCHNEAUX DE BOIS
$SCOUITS FINIS OC BOIS,HCA

MEUD. MAISCN,CAMFING & PELOUSE
MEUS. BUR. & MAT. CLASS. VISIB.
HMIUSLES SPECIAUX

MEUSLES & ART, D'AMEUB. OIVEPRS
LAMFES FCOT. TYPE RESIDEMTIEL
FATE DE E£OIS

PAPIER JCUPNAL

AUTOE PAPYER D'IMFRIMERIE

FAPIER FIM

TI5SU & FAPIER HYGIENIGQUES
FAPIER D'ENDALLAGE

CARICN

FAPIER CCHSTRUCTION

LINZES,SERV. TABLE & PAP. HYG.
VANILLINE

DIV. MAT. PA. IMD.;SCU-FR..RER,
TUILES,DALLES - VINYLE,Z'VIANTE
GARN..» 5SS, FAR. ,BQIT. COM. GOU.
FAP. TRANSF.,GOM.,CIRE OU D'IM.
F*PIER D'ALUMINIUN TRANRFQTME
TiSSU FACIAL & SERV. SANIT.
CCHTENMTS DE PAPIER, WC

PAPET. & PAPIER,.FDUIN. BUFEAU
FROLUITS FINIS DE PAPIER
JOURNAUX, REVUES & PERICIIQUES
LIVTES,DEPL.,CAPTES & ILLUST.
BIL Dt BAN.,COMNS,TRAITES ETC.
AUTRZ PAFPIER INFPIMNE
FURLTICITE , JOUT!AUX

SERV. DT FUCLICATION SPECIALISES
PLATUES D' INFRESSION,CCHPOSITION
FEPRO-ALLINGES

LI1!307TS OE FEZ 2 D'ACIER
MASCES.BYLLETTES,PLARUES D'ACIER
MCULAGES D'ACIER

BAKRES & TIGES D'ACIER

PLARUES D'ACIER MJY FABPIQUEES
FEUI. D'2CIER CAFB. HON FEVETUES
FCUTLLES D'ETAIN

FEUILLES & B R2. D'ACIER GALV.
MAT. D'ACIER PAILS CHEMIM DE FER
2AUDEEY

F2CD. MAT.,SYMTH. GRAFH. CAR3CNE
TULAUX. .0F ACTER. HIECRATGLE
FRCPUITS DCHISTIQUES DU FETFOLE
PIPEL. ACIER,TRANS. GAZ & PETP.
TUSES & TUYAUX D'ACIIR, HCA

100

VI LTIV Y
o000
oo

(¥ B T ]

MY PIFICY M)

A

<5600

256400
<3550
¢8>00
28709
<3300
23500
29000
25100
29200

LEFYPIRDY PRI
D0 N D

BOULES BROY.,NMOULES LINGOTS ETC.
TUYAUN § MCNT.,FER MCULE TOR0U
MICKEL FRUFILES FRIMAIFES

CUIVRE & ALL. CUIV.,FR3f. FRIM.
PLOMD & ALL. PLCYD, FRCF. FRIM,
ZItiC & ALL. ZINC. FROF. FRINM.
ALUM. ALL. ALUM.,PSCF. FRINM.
ETAIN & ALL. ETAIN,FROF. FRIM.
HETAUX FREC., ALLTING. FRQF. FRIM.
AUTRES METAUX BASE NHCN FERREUX
FLUSTU. ALLM,,ALUYIINATE STDIUM
COXYDES INC3, BAGE & RIT., NCA
FEMRAILLE & REBUTS NCA

ALUMINIUM ALL. ALUMINIUM,HCULES
FRCD. CUIV. MOUL.,L 1, ,PEFCULES
FRCD. ALL. CUIV. HCUL.,LAM.,RE.
FROD. FLCMB ALLIAGES M.L.R.

MAT. F£B. NICKEL & ALLTAGES

MAT. F2B. ETAIN & ALLIZGES
MOUL.FRES. ZINC,AUT., MAT., ZINC
SOUD.,Y COM. BLCCS,TIG..FILS.ETC
FLAQUES ACIER FACPISUCES
FESFRVCIPS

CHAUDIERES EMERGETITULS
CHAUDIERES, TIFES MARIN

FOUT. AUT. STRUCT. ACJER

MAT. ECHAFAUDAGE DEMTNTABLE

MAT. FREF. CCNS. STR. SURT. Mt7.
FRCDUITS METALLIQUES KA
FEUTILL.,BARP, ACIEP PEV. OU FAB.
TUYAU D'ECCUT,IETAL ONDULE

FRO. MET. EASE,CHMUD. A FOURNEAU
TUYAUY,PACCCTCS & FAREMENTS EN M
AUVEMTS HET. ,CENTRYIERS,SEAUX,L,ETC
USTENSILES DE CUISTNE

COMTEM. ,CCUVERCLES NTTALL.

FILS & CAELES D'ACIER
CLOTURES,CRILLAGES,FILETS MET.
CHAINZS SAUF FH.,AUTOS,AUT. VEH.
TIGES,FILS,ELECTRCDES, SCUOURE
RESTCRTS REMD.,DIVI:S VEHICULES
BOULCHS,ECFTUSVIS,RCHOEL. ETC.
QUINCAILLEPIE OE CATININT

G PN LHEUTLES,AFNMOIPES & CERC.
QuINC. DE ENZE, WIA

OUTILS A CCUFLR & A MIDELEP,ETC.
CUTIESOECHR!, ESERE=FAIIE
CISE X, UAIES RNS. (GET, IRD.
MATCRIEL DONESTIGUE NCA

APP. CHAUFF. €AY CH.,VAP.,ETC.



34400
34509
35¢00
34709
33200
34900
35000
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NOMENCLATURE DES ERINS ET SERVICES  AGREGATICN L

APP. CH. AIR CHALD,SAUF TUYAUX
ELEM. & RESERV. EsY KON EL.
MATERIEL A COMIUSTIBLE
APP. CCI'M. CUISS. PECH. NOUR.
TRAVAUX DE METAL SUR CCMMAMDE
FCRGE ACIER CARS. & ALL.
SCUPAFES
ACC. TUY.+AUT. GUE FER & ACIER
CEMPTELRS A GAX £74 Fly
MAT. CONTRE INCEMD. & CONT. CIRC
JANIME . (PAFCCY FOULISS ECHEL LES
MES A FEU & INST. MILITAIRES
1u"‘s TELESCOPICUES, METAL
TRACTEURS TYFE FERME & JARDIN
AUTRIS MICHINIS AGTICOLES
MATERIEL MZCAN. DE TRANSFORT
POHPES,CCHTRESSEURS, VENTIL. ETC.
ACH. CCNV. ,ASCENS. ,AFP. LEV.
CAMICHS, TRACTEURS,REMO. IND. ETC
VENT.,AFP. CIRC. D'AIR & AESAT.
MACH. EI'DALL.,GPAIS.,AUT. DIV.
FOURNAISES , FOURNEAUX, FOURS IND.
HACH. [INOUSTRIELLES SPLCIALISEES
CUIILS A MIIN FUNIS D'UN MOTELR
FRCOUITS FINIS METALLIGUES,hCA
MAT. PEFR. CLIMAT., SAUF MAISOM
BALANCES
DISTRIBUTEL™S AUTCMATIRUES
MACHINES & NATERIEL DE BLUREAU
AEKCUIEFS TOUS GENRES
MOTELRS D'RIRCNEFS
MATERIEL AEPIZN SFECIALISE
SERV. NGDIFICITICH & CCW.ERSION
VOITURES FARTICUL. & CHASSIS
CAMICNS . CHASSIS, TRACTEURS CCMM.
FUTCIUS § CH2S3IS
VEHICULES MILIT.,HMOTCCYCLETTES
e L B o PP
AUTRES REN. & SCMI-REM. COMM,
CAFRISSER. & CABINES DE CAMIONS
VEHICULES-MITELTS & MORCEAUY
MATERIEL ELECTRISUE AUXILIAINE
ACC.,NTRC.,ASSZN3. VEKIC. MOT.
QUIHC. VEH. MOT. SAUF FES3IRTS
LOC. ,11ACTNS, TENDERS, SERY. FAIL
LCCOIIaTIVES, AUTC-FROP, , IND,
MCRC.,ACT. MAT. ROUL. CHENIN FER
NAVIRES,EMSIEC. MILIT. CCiilt.
MOHTACES AUXIL. MORC..ETC.-MAV.
REPARATICH DE MAVIRES

35109
3szeo
35309
35400
35500
35,00
35700
35380

35300 &

36000
35100
36200
36300
36400
3c500
32600
36700
363800
35200
37000
37100
37200
37300
37400
37500
3700
37700
37400
37600
358590
331C0
33T00
23500
38400
35590
32500
35700
19390
33300
32300
39100
38200
33300
33500
38500
3¢a00
39700
33300
39500
40000

MOTON. & DIV. VEMIC. HOH MOTCR.
EUIERCATICN PLAYSINIE § SFORT
FETITS AFP. ELECTR. DONMESTIQUES
AFP.CHAUFF . ,FOELZS,ETC.

REFR. ,CONG.AFP. CCMIINES-DOMES.
FCURS A GAZ,FIILES TLICT.-DOMES.
TELEV,,RADIOS ,TCURN.-DISGQUES
TELER, & TELEG. ,CABLES “&, MaT.
2210, TELEV, JMAT. SHIS., TFANSP.
MAT. 'RADAR & APP. CONMENES
TUSES ELECTRCN. »SEMI-CCHND. +ETC.
HATEQIEL ELECTRONIGLE - MCORCEAUX
SYST. INT. SICM.,ALATH.,HORLOS.
GUINCAILL. DE LICYHES SUR FSTEAUY
AFPAFEILS 8 NATERIEL C‘ SCUCURE
0T, MARIN,TUSD. EL:IC

TRANSF. & CCH/IRT. S:UF TELC,
IATERTEL ELECT. INDUSTRIEL NCA
PILES & BATTEFIES

FILS & CABLES ISDLES

FILS & CAB. ALUM. KON ISOLES
INTERR. SECURITE INCORFCRES
ANFCULES & LM'ES ELECT. ETC

ACC. ELECT. ECLAIRIGE ETC
CINENT

CHAUX

FmcD, |BASE BESTEN

ERIQUES,BLCCS SILICO-CALCAIFES
BETCN FFEF2PE

ERIGUES & TUILES D'ARGILE
ISOLANTS,ACC. ELECT. FIICELAINE
MAT. PLO3.,FOFC. VITR. ETC.
FRODUITS REFR:CTAIFTES

FICD. BASE FIZR:E HLTUR. STRUCT.
BRSDIGTEIN, "PIE0E (ARG, EETC'NCA
PLATRE & AUT. FRCD. GVF=Z

BIAMTr- AT T M. Tou, THESH, 45
ERERUTTS BASE . \MTNE
VERRE-FLAQ. ,FEUIL.,Si7UCT.,CON.
CCHTENANTS DE VITRE

ART. VERRE TASLE H41S. FIN. NCA
FRCOUITS ELSE AEQLSIFS

AUT. Fa0. B’SE HIN. HZM MET. RCA
ESSEBE A AWISHICH

ESSINEE A NOVEta

PAZCUT

HUILES & GRATSSIS LUTDIFIAMTES
BEMZENE.TOLULKE & X1LENE
EUT.,FROP.,AUT. LIG. FET. ESS.
HUILE DE MAFHTE
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40100
40200
433C0
40402
40500
40200
G238
40890
40900
4100
411¢€0
61232
41300
41400
41500
51600
91700
41300
41500
42060
42100
42200
42300
42400
425C0
42600
a2sirnn
426900
42900
43200
43100
43200
43300
43400
43500
43500
43700
S LY.T)
6320
649¢C0
464100
44a2co
“«3300
G340
GaE20
Gael0
GRe
G 3C0
44200
45229
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ARNEXE 2.1
FIGE 5

KCMEHNCLATURE DES ERINS €T SERVICES  ACFEGATION L

ACPHALTE ,HUILES CHARD, HNCA
ALIMSHTATION IND. FETROCHIMIQUE
EELUTS

RESINES,MAT. PLAST. ETUTES
FELLICULES.FEUILLES CELLULOSE
ETIANOCANINES

ETHYLENE GLYCOL,MCONOD

FRODUITS FHA""CEUYIGU'S
FEINTURE & FROOUITS CCUMEXES

HUTLES VES. *''TFES QUE MATS,RAF,

GLYCERTNE ,PAFFINCE

DEMTIFRICES TLUS CENRES
SAVCNS,.DETERGENTS.FFOD. NETT.
FREP. CHIM. IND. NCA

FRCOUITS TOILETTE COSMETIGUES
CHLCRE

ONIGENE

PHOSFCRE

ELEMENTS CHIMIQUES MNCA

ACIDE SULFHU?ICUE

BICMIDE C/ARB. (GAZ,GLACE SECHE)
ACIDES INGRG.,COMP.OXYG, ETC.
AHSISMIAGUE AMHYRRIGUE & ARY.
SCUZE CAUST. (HYCR. SCD.) SICHE
CHLCIURE DE CALZIUY

CHLO7ATE DE €COIUM

SULFSATE DIALITITNITON

FHOSFHATES DE SDILN

CATEQMATE SCOIU (CENDRE SOLME)
Cr2 URE DE SCDIUM

SILICATE CE SCOIUM

SELS METAL. & DE PEROIX. NCA
FIGBUITS, "CHEN. INGRS. HSA
ETHYLCHE

BUTYLENES

EUTADIENE

ACETYLEHE

STYDFHE pewsnmeng

TETRACHLCSUPE DE CAPSCNE
VIMYLCHLORURE MOMOMETRE
TRICHLORCE THYLENE
FLECHLCROE THY LEXE
CHLOZOFLUCECHIDROCARECHES, NCA
HYDTCCAPECHES & DERIVES

Alecel LETHTLICUES

ALTCOLS PRCOY, & ISOFFCOYLIQUSS
ALLSOUSSEUTYL . 8 JSCCUTTLIALES
FiRTATRYIHEITOL

ALCCOLS & LEURS DERIVES

FLCHOL

451¢C0
45203
45300
45400
$5500
45000
$57C0
45300
45370
44000
46100
$5200
463200
45409
4G4500
63500
46700
4£850
45¢00
47000
47100
47200
47300
47400
47500
47500
S77C0
47800
47500
4acce
4100
28200
48300
G850
GA%00
62290
[
300
G5300
At
45100
40200
45300
4969
4e509
Gcs00
4°700
G200
ITAY
500C9

FHENOLS,ALCOOLS FHEN. & DERIVES
ETHERS.PEFONYDES D*ALCCDL,ETC.
FCRIT. MITHYL-ETHYL,ADEH. KNCA
ACETCHE

ACIDE ACETICQUE

AYSYORIDE ACETIGQUE

ACIDE ADIFIQUE

ACIDES CITRIGUES

ACIDES STEAR. & OPGANIQUES
HEMNANETHYLERTIDIAME
CLHV\H§TESDE SODIVM,MCND

GUNIDINE

CONF. CORCAND-INORGANICUES,ETC.
FTOOUITS CHIMIGUES CRGANIGUES
DI“\IDE DE TI VAN

Cid2 30N, ACETHY LENE ,CARBONE
CCLCIANTS, LAGUES, TCHS,FROPRES
COLG"'NTS.LAaJrS TO\S.hCA

EN QAIS,CHINIC”'S

CAQUTCHDUC SYMTHETIGQUE
COMPFOSES AMTIGEL

ACDITIFS HUILES MIMNERALES NCA
GLYCERINMNE BTUTE

AGLNTS CCir, CﬂOUT. PLLASTICUES
ENTLOSIFS, FUSTES,CEICHATELRS

P. ITIONS N3M HILITAIRSS

Y DORG & SR ISGLES L RILdT .
AYTICLES & PIECES PIROTECHMNIGUES
PAT.,EXTRAITS VEGETAUX B2UTS
ARIYDRIDE FHTALIGUE

FRIOZUITS CMIMIGUES ACRICOLES
ADHESIFS

FSCY. CHIM. VEHIC. S‘UF ANTIZEL
ADJITIFS ANYI-ACIDES AU CIPEUT
FROZUITS CHYMNITUES A CHAUDIERE
CLN: T 25 IC AT IPY SiElD

CCHFLGES FCUR TOAVATLLEDR MSTAL
EHLRE D' IMFRIMERIE

FRUD. CHIM. SFICIALISES TEXTILE
FOLIS,CIFES,CONMFOSESETC.
CIRES,ANIM.VEGET. AUTPE

HUILES ESSINT.,NAT. CU SYMTH.
HAT. TANNAGE & TEINTUSES
GRAG,MELANGIS CHIMIGUES

FRCD. CHAIM. FREP. EN3AUNEMENT
ALLLMIETTES

INSTFIMITHTIS AER,. HUT,
AENSAETNEACE RS, 1STIERT. EIC.
DIV. INST. MHEGUYE & CCHIRDLE
INSTR. MLDICAUX & CC!NIENES ETC.




53100
53209
5083C2
50400
50500
58300
53700
5056
gnelo
51029
511€9
512C0
£1250
£1400
515C0
51690
51700
51200
51300
52000
52100
512C3
23Co
52430
52500
5600
527C0
52300
2909
53000
53100
53200
55230
53380
£3830
53599
53700
51500
53900
54000
56100
54200
54300
54500
54509
S5e09
L5708
54800
54700
55000

NOMENCLATURE DES ERINS ET SERVICES

MAT: “1HDLSEGUT. MIL. \RREE. C1V.

MONTRES.HORLOGES, CHECROMET . JETC.

MAT .. PGS BT afRCERR . FTLL
BIJOUX,DEC.,MCT & FIER. FREC.
CCUTEL. RETCUY. ARGENTERIE,.CLTC.
Eal.,0R0SS.»VACR. AUT, MAT. KNET.
SICICL.FOUR ENSANTS,MOCEAUX
MAT. SFORT.FECHE,CHASSE

JEMETSiaL JEEX

TISTUS ERDUITS SAUF CACUICHOUTES
TRILES, CAQUTC!EDJT, PLASTICUE

MERCHN .- FUBLICITE

SITRZES SESTUNIE'S

SEIV, AFFRET TEINTURE FOURPURE
TRAVIUX SUR CCII1ANDEs D1VERS
GLACE

FOILS,FLUIES,PIQUANTS ANIN, ETC.
DIV RMAT JRAR. "(SOTES, (EVE )

BCUTC:HS, AIGUIL. ,EPIN.,DIV. ART.
ATRASIT, _ENR. ART.
DECORATICNS & OBJ. ART HMAISON

CCRSTRUCTION DE REFARATICN

CANSTRUCGHICN DE RESIDERTES
CCRSIR . AUT, QL8 PESIBSN.CE
CONST. RCUTES, AUTCR.FIST. ATT.

CEMSTRE: TNSE. GAZ BITLE

ETRASESFFOJETS O°IFSISATICN

GG S, €H. [EER,NEL ., TELEG.
AUTRES CONSTPUCTICHS INCENIERIE

TRANCFORIT AERIEN

AUTRE TRAMIFCRT

SEQV. AUXILIAIR. DES TRANSP. KCA
TRAHSFCRTS PR EAU
SERNE FAUMHLE uDES STRARSP,

TRANSFCRTS FERPQVIAIRE
TPARSEERTS FPAR IGAIIC: S
TRANSP, THTER. RUR., PR AUTCHUS
TRANSFCRIS UIBAINS

TRANSPURTS PAR TAMIS

TRAEFCRTS RER PTPe-LINE
ENTRETIEN FOUTES FPCNTS
ENTREFOSAGE

RADICDIFFUSICN & TELEVISICH
TELETHONT & TELEGRAFHE
SERVEEESErOSTAUK

ELECIRICIVE

LISTRICUTICH DU GAZ

EONE

EAU & AUTRES SCRVICES

1ARGE ,,COMMERCE DE GROS

PAR EAU

55100
55200
£5300
55400
555¢

55500

2
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SEFVICES DE REFARATION
LOCATICN DE LATERIEL DE BUREAU
RS, GERSTTRCE DETCETATL
SIRVICE IMFUTE,EAHIUCS

AUT. SER. IIMCH. (KCH LOC.) FIN,
ASSURANCE,, IDEM. ACC. TRAVAIL
LOYER IMFUT. LCG. CCC. FROFR.
LOYER FISIDENTIEL CCHMPTANT
AUTEZS LEYIRS
RIDEY ., TEENS0E R'E S50
EbS LGRS RENT,
SENVICES HOSPITALIERS

SERVICES SANIVAIRES

CINE SAS

AUIRES SERVICES DF LOISIRS
STRVICES EXT. DCLS EMTREPRISES
FUSLICITE

SERV. BLANC..NETT.,FRESS.
SERVICES DE ULESEHENT,

REFAS

StRV. LIM. BOISS. ALCOOL.
SERVICES FERIONNELS
PHOTCIRAPHIE

DIV. SERV. REP. SAUF IM=1. LCG.
MATERIEL INFCRIATIGUE LOCATICH
AUT, SERV. AlX ENTRL" 8 FEXS.
LOSAT e AULE:DRILES CAMION
COTIGATICHS ASS. CCiUlL.

HEE. AUT. RAEH. NHET.BEENS. COMP.
FOURNE Po DET. & EHT. HMXC. NAT.
FCURRITURES DE EUNEAU
FOURMITUTES OE CAFETZIRIA

N £S5 DE TRANSFORTS

PRGN ER JECIFOURELS EATCRATOIRE

DEFLACEMERTS & LOISIRS
JRLICITE 8 [ERC! TS

AR SREULTREE SN, MAT.

CCTON EFUT, SIHI-TFAITE
CACUNE .. Pt &) B.oaiSS«COMNIEXES
SUCRE DE CARKRE E2UT

FEVES DE CACAQ,NCN ROTIES

CAFE VERT

FRULITS TRCPICAUX

NAT.




00100
co200
003900
005C0
c0500
004500
co7e0
oraeo
00500
01000
01100
01233
01360
elaco
01ECO
01600
01700
01600
01500
oceno
02100
02200
62300
02420
02580
Ucouo
02700
02800
025820
030C0
03100
03200
03300
3400

0 000 O
2200

A R LV
©
o0 000

(SR> L R RV RN, |

o
3 3

04190
0sl00C
03220
034609
04500
044G0
054700
0:8°

04332
0%000

NCMENCLATURE DES INDUSTRIES

ACPICULTURE

FCENS

FECHE, CHASSE ET PIEGEASGE
MINES D'OR

HINES D'USANTUM

MINES CE FER

MINLS (HETAUX DE BASE & AUTRES)
HINZS DE CMARBCTM

FUITS DE FPETROLE ET DE GAZ
HINES D'AHMIANTE

HINSS . DE. GYREE

HEISESADE SEL

HINES KON BETALLICUES DIVERSES
CUSEERESUEY SABLIERES

SERVICES BIKIERS

ACCATT. & FRIPARAY. CE LA VIANDE
FREFACATICON DE LA VOLAILLE
FACRIGULS LAITIERES

INDUSTRIE DU FOISSOM

FREPARAT. DE FRUITS & DE LEGUMES
FAB. D'ALIMENTS FCOUR ANIMAUX
FACRICATION DE CEREAL. DE TABLE
FAGIICANTS DE BISCUITS
ECULALTZERIES

FAZIICANTS DE CONFISERIE

e

n»rr;ahxnca U& SVLr ©

ILOUSTRIE DES HUILES VEGETALES
INDUSTRIE D'ALINENTS DIVERS
FASRIC. DE BOISSONS GAZEUSES
DISTILLERIES

BRASTERIES

INDUSTRIE DU VIN

eI TRIBNISDY “TARZE EN FEUILUES
RABGIC. DS FRCIULTS DM TAGAC
REBRCE-INE CLHIEENSS | JEN CACUT.
FAD, DE CHAM3, A AIR & D- FNEUS
AUTRES IMDUSTRIES CY CACUTCHOUC
ART. LAT, PLASTLISUc HCA
TLIKERIES

FAURIQUES DE CHAUSSURES
FtSRIQUES DE GANTS EN CUIR
FAERITUZS DE MINUS ART. EN CUIR
FILES & TISSUS DE CDTCNM
EAERYCUES DE TISSUS DE LAINE
ILJUSTRIE DES TENTILES SiHINRET.
FRLPARATION DES FITRES
FAERICATICH DU FIL

INOUSIPIE DES CCROES # FICEILES
THESUSTRYE C2 S MIISSUS e ligs

It). DU FETPE 'PRESSE & AEPE

05100
05200
5300
05400
05500
05500
05700
05800
CH300
¢ 000
04100
05200
05300
06400
5500
C64C0
06700
06300
06900
07000
07100
07200
07300
07<C0
0: o
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AGRECATION L

INDUSTRIE DES TAPIS & CAFFETTES
TEINIUDE & APFRET DES TEXTILES
INDUSTRIE C& LA GIC3SE TOILE
IND. DES SauS OF COT. & DE JUTE
IMDUSTRIES TENTILES DIVERSES
INCUSTRIE OCS BAS ET CHAUS.
ZUTRES IND. DES TRICOTS
TMDUSTRIES DU VETEMENT
SCILRIES

FATRIGUES DE FLACAGES & CTMTREP.
IMD. FO?TES 8§ CHMASSYS & RABCT.
PIB L DEFRAITES BN BOLS
INIUSTRIE DES CEZCUTILS
INDUSTRIES CIVERSES DU BOIS
INJUSTRIE DES NEUTLES DE DLISON
IMTUSTRIE DES MIUSLES CE BPUREAU
AUTRES INDUSTRIES DU MEL3LE
110. LAMFES ELEC. & ABAT-JOUR
INDUSTRIE DES FATES & PAPIERS
ASFHALTE & FROZUITS CCNNENES
FAB. DE BOITES & SACS EN FAPIER
AUTRES TRANSFORMATIONS OU PAPIER
INCRIMERIE & EDITICM

18D, DE CRAV. & DE STEPEOT.
IND. FIR & ACIER

FAB. DE TUTES ET TUYAUY NOACTER
FCHDERIE DE FER

FCHTE & AFFINAGE DE L'ALUMINIUM
FOMTE & AFFINAGE - AUTRES
LAMINAGE & PEFCULAGE DE L'ALUM.
LAMIRACE DU CUIVRE & ALLIASTZS
IOULLCE L REF. DE METAUN (1'CA)
IND. DES CHAUD. & CES FLAGUES
rnB. DES ELEM. DE CHA™P. METAL,
IND. FR. MET. ARCH. & C3M.

IND. Er3. MAT, REV. RITAUN

IND. FIL METAL. & FPADMTTS

t AB. QUINC.,CUT.,CCUTELLEFIE
FAB. AFFAPEILS DE CHAUFFAZE
ATELIERS D'USIMAGE

IND. DES FFOD. METALL. DIVERS
FAERIC. Df MATESIEL ASRICCLE
FAB. MACHIMES & MATER. DIVERS
FAB. MAT. FRIG. CC\D. AJR CO'M.
FAB. MACHINES BLTZAU.MLT'SIN
FAB. D'AVIONS & D'ELENENTS

FAS. DE VEHICULES ;UTr“RILEs
FAB. CARRDS3. €318 FEF

F2D. ACCESSOIRES AUTOTSILES
FAB. MATER. ROUL. CHEMIN DE FER




10100
16209
1032
10400
10500
106¢0
10700
10500
10520
11000
11100
11200
11300
11600
11500
11600
11700
11800
11900
12000
12100
12200
12300
13489
12500
2409
2700
12309
12920
13900
13100
13200
13309
1340
13500
13500
13700
138an
13500
14000
14100
14200
14390
14400
14500
14600
14700
14200
14530
15000

HCHMENCLATURE DES INDUSTRIES

CONST. & REPARATIDN DE NAVIRES
I¥D. MATER. TRAKRSP, (DIVERS)
F£0. FETITS AFPAREILS ELECTRIQ.
FAB. GROS APP. (ELECT. CU MNCN)
AFPAREILS DE RADIO & DE TELEV.
FAD. MATER. DE TELECCHIUNICATION
FAB. MATERIEL ELECTRICUE INTUST.
FABPICANTS DE BATTERIES
FABRIC. FILS C-GLES ELECTRIGUES
FAB. AFPAREILS ELECTR. DIVERS
FASFICANTS DT CIMINT
FACRICANTS BE CHAUN
FAGRIC. DE FRCDUITS EN BETCN
INDUSTRIE OU EETCON FREFASE
PobiiE. . BETPREIUNES DE L “ARSGILE
FADB. DE FICOUITS REFRACTAIRES
FABRIC. CE FRCOUITS EN PIERRE
FAS.AUTR. FROD. MINER. NON MET.
FAB. VEFRE & ARTICLES EN VERRE
FASRICANTS D'ABRRASIFS
RAFFINERIES DE PEIROLE
FAB. AUT. DER. FETR. & DU CHAR.
FAB. ENSRAIS MELAKLZES
AERENATRSPLEST. RES. SYNT.
FABL-FROD. 18d. & FHAPM.
FAB. DE PEIMNTURES & VERMIS
FAB. SAVCIS & CC!'P. DE KETTOYAGE
FAB. FROJUITS DE TOILETTE
FAS. PRCO. CHIM. INDUSTRIELS
AUTRES INDUSTRIES CHIMIGQUES
FAB. INSGY. SCIENT. & FROF.
F~B. DE BIJOUTERIE & D'CRFEV.
IND. BALAIS,BROSSIS & VAT CQUIL.
$0R JARILIGIEESTBE ISFSRT0 &raSUE TS
1HDR SOES ERORELNSE & VIS-" EX2W T
IND. DES ERGZIGMES & ETALAGES
IND. MANUFACTURIERES DIV. WCA
PErERTTISMIS CO CTEC TIC:
CCHSTRUCTION DE KESICELCES
CONSTRUCTICHS AUTRES CQUI KESID.
CCHST. ROUTES & FISTES D'ATTeR.
CONST. LRSI ., 'GAZIF . (& PETRALIF.
BARRACES & FROJ. D'IFPICATICH
SORSTE CHE WUE, EER! TELEG,. TEUEFH.
AUTRES CHANTIERS D'INGENIERIE
AUTRES COISTRUTTICHS
TRINSPORTS AERIEMS
AUTRES SERV. AUX. DES TRANSFORTS
TRAHSFORTS PAR EAU
TRANSI'ORTS FERROVIAIRES

15100
15200
15300
15400
15500
1€600
15700
15400
15900
16000
161C0
lelcC0
16300
16400
16500
16600
16700
16800
16500
17000
17100
17200
17300

15500
16500
1600
18700
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15200
19100
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TRANSFCRTS FAR CAMICNS
TRANSP. INTER. & RUR. AUTO3.
TRAKRSFCRTS UIBAINS
ENPLOITATICH DE TAXIS
TPANSFCITS PAR PIFELINE
ENTRETIEN DES ROUTES & FONTS
ERTREFOSAGE

RADICDIFFUSION & TELEVISICN
IND. DES COMMUNICATICHS NCA
FCOSTES

ELECTRICITE

DISTIRZUTION DU GAZ

EAU & AUTR. SERV. D'UTIL. PUBL.
COMMERCE DE CROS

COMAMIRCE DE DETAIL

IMMEUSLES DCC. PAR FRCPR.
REDEV, COUV. SUR LES RESS. NAT.
BANCUES & CAISSES FOFULAIRES
ASSURANCE

AUTRES AGENCES D'ASS. & D'YrM.
ENSEIGREMENT & SERVICES COnNN.
HOPITAUX

SCRVICES DE SANTE

0 CINIHAS

AUTRES SERVICES PECREATIFS
SEENTEESESPEC. AUX ENTREP.
FUSIE ETE

BLANCHISSAGE & NETTOVAGE
HEBERGUMINT 8 RESTAURATION
AUTRES SERVICES FIRSUINELS
FEOTCGRAFHIE

REPARATIONS & ENTRETIEN GEMEP,
SERV. DIVERS FE=S. & AUX ENiR.
LCHATS DENPLOITATION
FELREGTURES BE EUWIEAY
CAFETEPIA BESOILS

IARGE DE TRAMSIFIRTS

FOo<N. be LABDTATOIRE
DEPLACEFIENTS & REFRESEINTATICHNS
FUSLICITE & FROMOTICH
SERVICES DE REP. DES MACH.
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HCMENCLATURE DES CATES

DC ALIM. & EDQISS. KON ALCCOL.
T QCISIONS ALCCILISEES
DC- ToEnte
DC VETEM. FCUR KH3MMIS & GARC.
DC - VETEW.. FTER DAYES & 1BRF .
DC CMAUS. & PEPaR. DE CHAUS.
OC UONERS & alSIIIEFUTES
DC LOYERS SRPUTS PAYES
CC AUTRES LCZENENTS
DS _ELECIRICITE
DT GAZ
e AUI?ES CCHEYBY IBKES
C NHEUTLES.TAPIS & CCUVPE-PARQ.
DC AVPSEILS MNINAGEFS CUIABLES

CCAFR . 1& AR WG IS 1 -1 |
BC 27 VERNGERISRIN BETABLES
CC STtE/. BUs § NETT., A SEC

0 STevicCs LoNESTIGUES
T AUTRES SERVICES MENAGERS

DC SOTHS MIDICLU:

PC SUINS NOSRITALIEDS

DS AUIELS €71i3 MIDICAUN

DC FECSUITS FhilBH. &ADIVEDS

C2 AUICUBILFS SIUVES & U7 °SEES

OC AUTCH. - BLPAR. § HOSCLAUX

DG ESSINCEJHUILE & COATSTE

DC AUTCUTLILES -AUTRES S.ivICES

OC TRANSHIRTS CANEDS

DC CCI":MICATICHS

£C LOISTIRG -SFCRTS & HAT. CAMP.

DC LIVAZS,PEVUES § FAPIER

DS CIPVICES RECTEATIFS

$CISIRATCE 5! BEPASR EICULTL LS

CC DIJCUT.EONTTES & REPSR,

TT APT. PE_TOILETIE.COTM. ETC.

BC SOIB R IR SRS

LC CEFENiSTS FIST. HOTELS ETC.

DC ENTRLFRISES FECSONG ELL”'

CaEUBER: ExRiNee ) TE sy UER.

DC GZPINIES NETTES A L°LISANIER
91 ACTICULTURE & FECKE

Eh M e D

!ZZ.CATR. & PUITS DE PETR.

S SARTENENTS L EETESES

1 TAGAC &£ rRC U115 DU TARAC

HI FTCTUITS DU CARUTCHOLS

121 FRESUITS DU CUIR

i FoCo RS ENIRES

4 k3. CU VETC:1. & OES TRICOTS

t*1 FZCOVEF5 CU OIS
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MEUDLES & ATFATCILLASGES
EAPRSR & TLRUSTE IES CCLNEXES
ar- TU”LIC & 123, CGiM.
HETAUX FRINNNIFES

FLCTICLTIC} DES INETAUX
HACHINIRTE

MATERIEL DE TRENSFCRT
AEPARCILS EL[CYPICUES

FRCD. UIRIP. o NITALLIGUES
FLTIROLE & r"“) DU CHAREON
PRCSII TS CHIMLGLS S
FERICATIC)S DIVIRGES
INDUSTRIE 0% LA CCHSTRUCTICN
ELECTRIGLITE

DESTRISERIGN T 1T
TREMISFIRTS PAR RAIL
TRLLEFORTS URSAINS
TRISTITTS & SIRV. PAR EAU
TRANSFCRTS FAR CAMICNS
Efo,Tfl“S A CRAINS

IFFUSICH
~ERIELS & AUT, SLoV.
Sehad, '8 S8V TL
?E.ﬂS’“"“”‘ £ IMMEUSLE
SERRICRE CO-: ""’IPUY
EMAIENS S UFIVERSTTES
(i .*"C. ¢ FECD,
SICTEUR DU GOUVERNTIMINT
LSRR IGULTURE & . RECKE
FL:EI;

BENG

.CATR. & FUITS OF FETR.
SLTTNTS s poreiti
TAEAT <5 BRQIMEETS TU TABAC
FRCOUITS BU CAoyTCICUS
PRCHEYITS W CE
FRG-uT15 1EXTILES
INIRLMIVIETSE . "LADES TRICOTS
F20DUITS LY £OIS
MEUSLES & AFMvLILLAGE
FAPITP & TRIUITRICS CCUNINES
S8 FELLIC o B EDT0
r"Tl’)V "‘\ll'!"f‘is
SETICATION D5 MITALX
MERIE
L DE TP&NSFCTT
'S ELECTPIONTS
RPN S0 SRR W g
PETROLY & #RCD. CJ CHATOCN
R0LUITS CHINIGUES
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NOMELCLATURE DES CATEGORIES DE DEMAMDE FINALE AGREGATION L

101 CCN FAERICATICHS DIVLFSES

102 CON INDUSTRIF DE LA CONSTRUCTICN
103 CON ELECTRICITE

10% CCN DISTRICUTION DU GAZ

105 COH TRINSPCRTS PAR RAIL

1056 CON TRAKLSFCRTS URTAINS

107 CON TRAMSFORTS & SERYV. PAR EAU
108 CON TPANSPORTS PAR CAMICN

109 CONl ELEVATEURS A GRAINS

110 CCN TELEFHCMES

111 COH FADICOIFFUSION

112 CCN TRANS. ATRIENS & AUT. SERV.
113 CON CCiMEFCE GROS & DETAIL

116 CGH FINYICE,ASSUR. & INTUBLE
115 CGN SrEVICES CCHHiERCIAUX

114 CCN EGLISES & UNIVERSITES

117 CCH HASITATICNS

118 CON COiMIS. DE BIENS IMMDGIL.
119 CON SECTEUR CU GQUVERNEMNENT
120 ST FRCIUITS FINIS & INOUSTR.
121 ST MATIERES EBRUTES & P.A.P.R.
122 OCA FRAIS KOSPITALIERS

103 DCA FRAIS FeDAGCSICUES

104 CCA FRALS DE DEFENSE

125 DCA AUT. DEP. CE L'ADM. MUNIC.
C6 CCA AUTR. DEP. DE L'ADM. FROV,
127 DCA AUTR. DEP. DE L‘'ADM. FED.

12 EXFCRTATIONS INTERIEURES
129 REEXPCRTATIONS
130 INFCRTATICNS

131 DCA REVENUS HCSFITALIERS

132 DCA REVENUS PEDAGOGIGUES

133 CCA REVENUS DE DEFENSE

134 DCA AUTR: 'REV. DE L'ADM. MUNIC.
135 DCA AUTR. PEV. DE L'ADM. FROV.
13% DCA AUTR. REV. DE L'ADIl. FEO.
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Throughout this volume matrix notation and algebra is used to complement the
non-mathematical descriptions of the models and the accounting framework.
Matrix algebra is convenient for these purposes because it is concise and
rigorous. This chapter will describe same of the conventions that are used
throughout this volume and notation that is common to the accounting

framework and the models. Notation specific to a particular model 1is

introduced in the course of the model description.

Conventions

an upper case or capital letter denotes a matrix.

a lower case letter denotes a vector or a scala-.

indicates transposition (unprimed vectors ar> considered to be column

vectors) .

is a vector whose elements are all equal to urity. These 'unity' vectors
are used to accamplish row and column sumation, i.e., i'X is a vector of
the column sums of X. Xi is a vector of the rcw sums of X. The length of
the unity vectors is always assumed to be consistent with the row or column
dimension (as appropriate) of the array upon wiich the operation is being

per formed.

indicates diagonalization, i.e. given a vector c,



Revised September 1981 Chapter 3

Section 3.1
Page 2
-~ r- 5
g = @l g
92
] gnj

obviously i' §=g'and g i=g

I 1s an identity matrix of appropriate dimension, i.e.,

=
1 0

0 1
L -—

( ) Parentheses are used both to indicate thet one array is a function of

another, and to delimit expressions over which algebraic operations are

performed. This distinction is made clear by the context, as, for instance

Ze

X(e)

indicates that array X is a function of vecior e, the relationship being

given by the right hand side of the equation, and
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Section 3.2

g Page il
%s Z{1-A) * %

indicates that array X is the product of arrays Z and (I-A)-l-

A superscript on an array is used to denote that the values of that array
are the observed values for the year incdicated by the superscript. Thus

966 is the vector of observed industry outputs for 1966.

Accounting Framework Notation

The accounting framework is depicted in Figures 2.1 and 2.2. It will be

convenient for the reader to refer to these diagrams in using this section
of the User's Guide.
Designating the number of industries zs NI, the number of commodities as NC,

the number of primary inputs as NY, and the number of final demand

categories as NF

is an NC by NI order matrix showing the gross production of

commodities by industries.

is an NC order vector of imports by commodities.

is an NC by NI order matrix showing the use of commodities by industries as

current inputs.

i1s an NC by NF matrix fo final demand categories by commodities.
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x is an NC order vector of damestic exports by commodity.

Y 1is an NY by NI order matrix of primary inputs used by industries.

Y 1is an NY by NF order matrix of primary inouts used as final demand.

g 1is an NI order vector of total outputs, or alternatively, total inputs of

industries.
gl = llv
Gl U+ Y

g 1S an NC order vector of total domestic outputs of commodities.

g=Vi

f 1s an NF order vector of the totals of the final demand categories.

gt b L by

The commodity balance identity may be expressed as follows

g ImmiE Ve --aim = Uie e %

The industry balance identity may be expressed as

g'= i'v=i'U+ i'y




Revised September 1981 Chapter 3
Section 3.3

Page 2

The national accounts identify (GNP = GNE) may be expressed as:

3.3 Coefficient Notation

Input-output type models employ a number of sets of coefficients that are

usually calculated fram an input-output table for a particular year. These

coefficients or parameters express relationships concerning industry

technology, market shares, and final demard conversion.

Industry Technology Coefficients

B is an NC x NI order matrix of intermediate input coefficients. These
coefficients express the assumption that current intermediate inputs into

each industry are proportional to the output.. i.e.

i.e., the input of the ith commodity into the jth industry,

u; is a proportion by of the output of the jth industry,

i 3

94e OX in a matrix notation,

U(g) = Bg
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’ P
B is usually calculated fraom the input-output tables for a yeara,gelet L?S say

t, according to

H is an NY by NI matrix of primary input coefficients. These coefficients

express the assumption that primary inputs into industries are proportional

.

to industry outputs. i.e.

W7 N 9

i.e., the input of the kth primary input into the jth industry, ij. is a
proportion, hkj' of the output of the jth industry gj. or in matrix

notation,

Y(g) = Hg

It is normally calculated from the input-output tables for any year, let us say

t, according to

B= Yt (ghH !

Market Share Coefficients

D is an NI by NL matrix of domestic market share coefficients which express

the assumption that demand for damestically produced commodities is allocated
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among industries according to production shares. 1i.e.

Vg =dgg

i.e., the jth industry's output of the ith, Vji' commodity is a fixed share,

9

L.

i of total amount of the ith commodity produced in damestic industries

Q. or in matrix notation,

D is calculated from the input-output tables compiled for a year, t,

according to the following formula

AL i1s an NC order of import share coefficients which express the assumption

that imports are a fixed share on damestic demand for each commodity, i.e.,

o (S?” e e T T

2y e

the imports of the ith commodity, m., are a fixed proportion, u g

i
intermediate demand for the ith commodity in all industries, SUM uij'
J

plus the damestic final demand for the ith commodity, SUM fik: in matrix
notation, k
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A . .
m= W (U1 + F1)

It is to be noted that import share coefficients must take values that lie

between zero and unity, inclusive.

It is to be noted as well, that this import share assumption implies that
exports of a commodity are supplied exclusively from damestic industries
that produce the commodity. Of course, exports may have imports indirectly
embodied in them to the extent that producing industries import their

intermediate inputs.

Final Demand Convertor Coefficients

For many applications it is necessary to calculate the commodity
camposition of final demand categories. This is usually accomplished by

assuming that the commodity composition of each category is fixed.

E 1is an NC by NF matrix of final demand convertor coefficients.

It is wusually calculated from the input-output tables for a year t

according to:

E= F°(tH!
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Input-Output Models

Introduction

The Statistics Canada output determination models are 'input-
output' models in the sense that they are direct descendents
of the models associated with Professor Leontief of Harvard

University]'

Input-output models are characteriz.d by the degree of
industrial disaggregation - often as many as two or three
hundred sectors and by their simple mathematical structure =
reflecting the assumption that irputs into an industry are
propor“ional to the output of the industry. The proportions

are derived from an input-output table for a single year.

The Statistics Canada output determination models share with
the more traditional input-output models a number of the
characteristics mentioned above. The major differénce arises
from the commodity by industry accounting framework described
in section 2? In this framework, the one-to-one
correspondence between industries and commodities associated
with the Leontief models has been abandoned. Rather each
industry is allowed to produce more than one commodity and

cach commodity may be produced in more than one industry.
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The Canadian accounting framework distinguishes in excess of
650 commodities and 200 industries, thus giving rise to

*rectangular®" data arrays.

The rectangular accounting framework allows a distinction to
be made between marketing or supply relationships and
technological or input relationships. Within this framework
a variety of assumptions can be made concerning the marketing

and technological behaviour?

Input-output models have three distinguishable but related

types of application or use.

First and foremost input-output models are models which
analyse the propagation of demand throughout an economic
gsystem, For example, demand for an automobi le generates
demand in industries supplying the automobile industry which
in turn generates demand for the suppliers of the suppliers.
Each industry thus affected requires imports, labour and
other factors. This kind of application of input-output
models is the familiar ‘'impact' analysis which has given rise
to a lanquage of ‘'direct effects', 'indirect effects',
'employment multipliers', etc. Within this context, one can
examine the impact of a large investment project, the impact

of an industry, or the impact of producing additional
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products. This analysis is usually but not necessarily
carried out under the assumption that supply is perfectly
elastic - i.,e,, that there is a sufficient supply of labour
to support the hypothesized activity without curtailing any
other activity, that capacity cxists in industries without

furtner investment, and that imports arec available.

Secondly, input;output models are uscd as final demand
converters. Categories of gross national expenditure, such
as consumer expenditures, government expenditures, qross
fixed capital formation, exports are converted or transformed
into the income components of the accounts: labour income,
indirect taxes, profits and depreciation by industry. 1In
this context, the input-output model normally is a part of a
larger system that forecasts or projects the final demand
components. The Statistics Canada long term simulation model

is an example of tnis kind of application

Finally, input-output models may be used to perform
structural simulations, i.e., to investigate the impact of a

change in the parameters of the model.

The Statistics Canada outfut determiratior models are
compirative stal_ic models as are mos* input-output type

mudels. This is to suy that time is not rcpresented directly



Chapter 4

Page U

in the models. The analysis involves the comparison of the
cconomy as represented by a set of input-output accounts
before a nypothesized final demand has docurged %or the
situation resulting after all the cffects have worked
tnemselves througn the system. On certain occasions, caci
round of indircect effects nas veen given a time
interpretation. In qencral, this time interpretation is not

legitimate as it ignores 'expectations' and stocks.

In the past, the yuestion has arisen as to whether input
coefficients should be interpreted as constant dollar
(pnysical) ratios or as current dollar ratios., Under the
former interpretation, the assumption of fixed coefficients
is tantamount to assuming no substitution among current
inputs in the process of production. In the latter case,
unitary price clasticitics of substitution among inputs is
assumed. Analyses have bcen made to test the stability of
coefficients over time, Their results are inconclusive; both
assumptions show the same degree of stability. It follows
from this discussion tnat input-output models may be given
both current and constant dollar interpretations. If final
demand is specifieu in current dollars, then results may be
safely interpreted as current dollars. On the other hand, if
final demand is specified in constant dollars, then results

are in constant dollars. It is to be noted that employment
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coefficients can only be given a physical (constant dollar)

interpretation.

iwo versions of the output determination model are
operational. One is the 'open' model in which incomes
generated in process of production accruing to other sectors
of the economy are¢ not respent. All of the components of
Gross National Expenditure constitute the exogenous final
demand. The otner version is the 'closcd' model in which tne
incomes generated in tne process of production accruing to
households are spent on goods and services, taxes or savings.
This version is in effect a partially closed model or a model
that includes a consumer expenditure multiplier. 1In the
'closed' model consumer expenditures are calculated and hence
are not a part of the exogenous firnal demand. Charts 4.1 and

4.2 present a diagramatic representation of the open and

closed models.
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Chart 4,1 - THE OPEN MODEL
INDUSTRIES FINAL
de N
< /\ i DEMAND
L - CONSUMLR
e - = 1wk o EXPENDITURD
- GOVLERNMENT
EXPLNDITURL
- INVLSTMENT
= EIPORTS
PRIMARY YNPUTS
- INDTRECT TAXES
- LABOUR IMPORTS

- PROFIT
- DEPRECIATION
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Chart 4.2 - <YHE CLOSED MODEL
INDUSTRILS | HOUSEHOLLD FINAL
SECTOR DEMAND
‘__—_—
l, T - CONSUMER = GOVERNMENT
> EXPENDITURL EXPENDITURE
= INVESTMENT
= EXPORTS

PAYMENTS TO
HOUSENOLD SECTOR

3 W
OTHER PRIMARY
INPUTS PERSONAL
= INDIRECT TAXES INCOML
- PROFIT TAXES & IMPORTS
- DCPRECIATION SAVINGS '
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Because input-output models arc sets of linear equations,
gencral solutions exist which express the unknown industry
outputs as linear combinations of final demand. The general
solution of an input-output model is known as the inverse of

the Leontief matrix.

Statistics Canada output determination models (o not make use
of the general'solution. Rather, a computer algorithm has
hecen developed that calculates a single solution at a time,
This feature is important in that the possibility for using
non-proportional relationships are enhanced and in that the
models can be efficiently used for examining the effects of

parameter changes.

An algebraic expression of the model

The Statistics Canada output deterrmination models have the
mathematical structure of input-output models under the
assumptions of industry technology and fixed market shares.
llowever, the introduction of 'activities' and 'customer
specific shares' relax these assumptions without changing the

mathematical structure,

The current output models require five scts of structural

parameters. These parameters are obtained directly from the
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input-output tables of a particular year, as simple ratios or

proportionalities,

Industry Technology

It is assumed that current intermediate inputs into each
industry are proportional to the output of the industry,
A ) T ;
) #5935
i.e., the input of the ith commodity into the jth industry,

uij' is a proportion bij of the output of the jth industry,

g ;e OF in matrix notation,
U(g) = Bg 4.1

where B is an NC x NI matrix of intermediate input

coefficients,

Also, it is assumed that primary inputs into each industry
are proportional to the output of the industry.

L IR
k5 k3 93

i.e., the input of the kth primary input into the jth

s of the output of the jth

industry qj, or in matrix notation,

industry, ij' is a proportion, h

Yiad = 3 4,2
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where H is an NY x NI matrix of primary input coefficients.

It is to be noted that under the assumption of industry
technology, inputs into an industry do not vary with the mix

of commodities produced in the industry.

Market Shares

It is assumed that demand for domestically produced
commodities is allocated among industries according to fixed
market shares,

TN I
i.e., the jth industry's output of the ith, vji' commodity is
a fixed share, dji' of total amount of the ith commodity

produced in domestic industries qi, or in matrix notation,
v = Dq 4.3
where D is8 an NI x NC matrix of domestic market share

coefficients,.

It is assumed that imports of a commodity are a fixed share

of the domestic demand or disappearance of the commodity.

-
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i.e., the imports of the ith commodity, m,, are a fixed
proportion, u,, of intermediate demand for the ith commodi ty

in all industries, u..:, plus the domestic final demand for

the ith commodity, I fik' or in matrix notation,
Xk

m= ;. {Ui + Fi) 4.4

where 1 is an NC order vector of import share coefficients,

It is to be noted that this import share assumption implies
that exports of a commodity are supplied exclusively from

domestic industries that produce the commodity. Of course,
exports may have imports indirectly embodied in them to the

extent that producing industries import their intermediate

inputs.

The final set of market share coefficients is concerned with
the share of a commodity market satisfied by government
production of commodities of the type produced by the
business sector or imported. It is assumed that the
aovernment share is a proportion of the total demand or

disappearance of each commodity.
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i.e., government production of the ith commodity, aj, is a

proportion, aye of the sum of intermediate use of the i{ith

commodity, zuij, the domestic final demand of the ith

commodity, fik‘ and exports of the ith commodity, x;, or in
k
matrix notation,

a=g3 (Ui + Pi + x) 4,5

where a is an NC order vector of government share

coefficients,

This treatment of government production of commodities
implies another leakage to the system. It is to be noted
that the inputs required to satisfy this production are part
of exogenous government eéxpenditures and hence are not

related to the level of production in the model.

Recalling identity 3.1 we have

g'=s Vi 8.6
Substituting 8.3 into 4.6 and simplifying

g = Dq Ne 7
Recalling identity 3.2 we have

q+tm+as= Ui + Pi + x 4.8
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Substituting 4.1, 4.4, and 4.5 into 4.8 and
rearranging we have.
q = (I-j=a) Bg + (I-u=a) Fi + (I=-a) x 4.9

The set of NI + 3NC equations formed by 4.4, 4.5, 4,7 and 4.9
may be solved for g, q, m and a, in terms of Fi and x given

parameters D, B, u and a.

By substituting equation 4.9 into equation 4.7 and
rearranging

g = [I-D (I-y-a) B)~! Dl(I-y=a) Fi + (I-a)x] 4.10
More generally we have

gle) = [I-D(I-y-a)B] ' De 4,11
where:

e is a final demand specified in commodity space.

D is a matrix which transforms demands specified in

commodity space into demands in industry space.

Vectors g, m and a may then be cbtaincd from expressions 4.7,
4.4 and 4.5, respectively and the matrix of primary inputs by
industry may be obtained as follows:

Y = Mg Y, 12
For certain applications, it is convenient to specify final
demand in terms of the categories of national expenditure

used in the National Income and Expenditure Accounts rather
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v -

than in terms of commodities. This can be accomplished if
the assumption is made that the commodity composition of each
category is stable. Under this assumption, a matrix of final
demand converter coefficients may be defined as follows:

F = Ef 4.13
for domestic final demand and a vector

r = Xz 4,14

for exports.

The system of equations consisting of equations 4.4, Bd}
4.7, 4.9, 4.13 and 4,14 can be solved for g, g, m, a, Fi, and
x in terms of f and z. For example:

gidyz)i = lI-D(I-L-fn)B]"1 D((I-p-a)Ef'+ (I-a) rz) 4,15

All of the parameters of the models, namely matrices
(vectors) B, H, D, v, &, E, r, are usually but not
necessarily calculated from a set of input-output tables as

observed for a year in the past. These procedures are

presented in chapter 4.4.2.

The Closed Model

A version of the input-output model has been developed which
i{s closcd with respect to household incomes. In this model

the incomes accruing to households that are generated in the
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process of production are spent on goods and services, taxes
or saved. Consumer expenditures arc calculated in the model

and are not a part of the exogenous final demand.

The major difference between the open and closed models is
the accounting systems. The accounts upon which the open
model is based are consolidated. That is, transfers of
income among sectors are not shown as they do not affect
total production in the system. For the closed model
transactions between the housechold sector and the other
sectors of the economy are not consolidated, Transfers of
income to the household sector are shown explicitly. This
item includes unemployment insurance benefits, old age
pensions, family allowance, etc. Transfers of income from
the household account, namely personal income taxes are also
shown explicitly. The difference between total income and

total outlay in the household accounts is personal savinas.

The mathematical structure of the closed model is similar to
that of the open model. 1In the closed model households are

an "industry® which ®"produces® labour and capital services.

These labour and capital services are intermediate inputs

into industries.
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The production matrix, V, is thus augmented by one row and
five columns. The entries in the intersection of the new
column and rows show the "production® of wages and salaries,
supplementary labour income, net income of unincorporated
husinesses, investment income, and transfer income by

household ®industry".

5,
- A
- ¢\» e '%
COMMODITIES & -Jg. A &
A E \& &
>
Ca 5, X
1 (i) o };\
INDUSTRIES >, \2 5,
>
] A
% %\
ﬂ
(0) ] 180 1800 OIY |j(O)
\Y
HOUSELHOLDS (0 T PR on .1 (0] [ e | e | TR

The intermediate input matrix, U, is augmented by
corresponding rows and columns. The entries in the household
column are consumer expenditures on goods and services. This
column of “"inputs® into the household industry is obtained by
summing the 40 consumer expenditure columns of the final
demand matrix. The rows, wages and salaries, supplementary

labour income, and net income of unincorporated business are
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identical to the corresponding rows in the primary input
matrix of the input-output accounts., Because transfers to
persons are an outlay of the government sector, tne transfer
row is null in the augmented intermediate input matrix. The
entries in the row "investment income" reflect that part of
surplus which are interest or dividend payments to Canadian

residents.

Because the amount of investment income accruing to the
household sector originating in each industry cannot be
observed, it is assumed that this investment income is the
same proportion of "Other Surplus® in each industry. There
is one exception to this treatment for allocating the
household sector's investment income to originating
industries: the proportion in the “"Royalties on Natural
Resources” industry accruing to households differ because it
is known that most of these royalties are paid to

governments.
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x.

X.

The primary input matrix is augmented by two new rows,

personal income taxes and personal savinqs, each of which

have entries only in the household column.

The closed input-output model is based upon these augmented

production and intermediate input matrices and is formed in

the same way as the open model using the same sets of

assumptions.

Concerning the behaviour of the household sector, these

assumptions imply that the marginal propensity to consume is

equal to the average propensity to consume and that the
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pattern of ecxpenditure is the same irrespective of the kind

of incomc.

Thus the solution of the closed model may be represented bhv
equations 9) to 12) substituting augmented parameter matrices
for D, B, y, a. Tiae (NI + 1)th element in the augmented g
vector is then the activity level in the household "industry"
and the (NC + 1)th to (NC + 5)th elements in the augmented q
vector are the domestic outputs of the "commodities® produced

by the household "industry®.

The Operational Models

From an operational point of view, the Statistics Canada
input-output models consist of data files, computer programs,

and the procedures for executing the programs at a computer

installation.

A single solution of the model may be thought of in terms of

the steps depicted in chart 0.3,
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Chart 4.3: The Input-Output Model System
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4.4,1 Final NDemand Preparation

The computer programs that are used for final demand
preparation offer the user considerable flexibility in
setting up a final demand vector and in calculating direct

imports and direct government production.

Normally, final demand is specified in terms of commodities

or groups of commodities. For the complete list of

commodities and their identification number see Appendix A.

Once the final demand vector (e) has been established, it is
allocated among sources of supply. The available sources of
supply are domestic industries, imports, and government
production. 1In the absence of intervention (I-{-3) e will be
directed to the domestic producers, pe will be directly
imported, and ae will be produced by government where {i and &
are the diagonal matrices of import share and government
production share coefficients respectively as defined in

Section 3.

The user may intervene in this allocation process by
overriding values in u and a. For instance, the user may

direct all of the final demand to domestic producers by
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setting appropriate import and government share coefficients

equal to zero,

It is important to note that for commodities that are not
domestically produced the sum of the corresponding import
share and government production share coefficients must be
equal to one,

i.e. if L dij = 0 for the jth commodity

{ th th
where di' is the element in the i row and j

J|
column of the domestic market share matrix D
then y. + a. = 1
) ]
If this condition is not met the model solution will not

balance because demand will not have been satisfied.

It is also important to note that the import and government
production share coefficients that are used to allocate final
demand among sources of supply may be different from the

coefficients used to allocate intermediate demand among

sources of supply.

Under certain circumstances it is convenient to use the
column of inputs into an industry or group of industries as
the final demand vector. Then by altering the import
coefficients the impact of a change in the import share of

materials used in the industry can be examined.
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The portion of final demand that is directed to domestic
industries - namely (I-iu-a)e - is then allocated among the
domestic industries according to the proportions in the
domestic market shares matrix, D. In this case as well the
domestic market shares used to allocate final demand among
industries may be different from those used to allocate

intermediate demand among industries, This feature is

commonly used to direct the final demand for a particular

commodity to a single industry.

Final demand may also be specifiecd in terms of categories of

final demand. The categories of final demand are the

components of gross national expenditure (GNE) that are
distinguished in the National Inccme and Expenditure
Accounts. See Appendix C for a cocmplete list of final demand
cateqorics. The final demand specified in terms of
categories or qroups of categories, f, is converted into
demand »y commodity by means of the converter matrix F which
is defined in section 3 and is then allocated among sources
nf supply. Accordingly, (I-p-3) Ff' + (I-3) rz is allocated
to domestic industries, pFf' is directly imported, and GFf' +
arz is produced by qgovernment., It is to ve noted that the
direct import share of exports is assumed to be zero. This

procedurc serves to connect the input-output model to
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available time series, and hence is mainly used for

forecasting or projection applications.

4,4.2 Parameter Preparation

All of the parameters of the models may be user defined and
may be the subject of simulations. The logic of the model

imposes some restrictions on the range of values that certain

parameters may take. These will be discussed below.

0f course we do not expect that each user will provide
complete sets of structural parameters. Accordingly, default
values for all of the parameters have been estimated. 1In

some cases alternative sets of parameters have been estimated

and the user may choose different sets.

Default Values

All of the vectors and matrices of structural parameters may
be (and are usually) calculated from input=-output tables as
observed in a single year in the past. At the time of
writinq, 1964 was the latest year for which a set of input-
output tavles had been compiled for Canada. Therefore the
procedurc for calculating parameters is described in terms of

1966 data. Obviously, one can perform analogous calculations
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to estimate parameters from input-output tables of previous
years (1961 to 1965 are available) and for subsequent years

as the data becomes available.

There are, at least, two other approaches for estimating
parameters - one involves pooling the data from a series of
input-output tables in order to remove anomalies associated
with a particular year and possibly to project trends in
certain cocfficients - the other involves supplementing the
input-output data with engineering o. technical data from
other sources. Both of the approaches have been followed to

2 limited extent.

Industry Technology Parameters

The matrices of intermediate and primary input coefficients,
B and I, may be obtained from the input-output tables for a
particular year by dividing each of the elements in the U and
Y matrices by the appropriate industry outputs in the vector
Gis ' “Bhus’,

B = U66 (§66)-1

H = y66 (566)-1
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Market Share Parameters

The matrix of domestic market share coefficients, D, may be
obtained by dividing each of the elements in the output
matrix, V, by the appropriate commodity outputs in the vector
a. Therefore,

~ -1
V66 (q66)

D =
The vector of import share coefficients, u, may be obtained
by dividing the imports of each commodity by its total
Aomestic disappearance., Therefore,

e, Lo

i= (0t P

When calculated according to this formula certain import
coefficients may take a value greater than one or less than
zern, This can occur when there is a decumulation of
inventories. As well, it has been observed that the import
coefficients are more volatile than other coefficients. For
these reasons an alternative set of import coefficients has
been estimated wihiCh is used as the standard default vector.
The following adjustments were made:

- import share coefficients for commodities which had a

decumulation of inventories were recalculated as follows:

i P
i . o
Mgy L BN

%6 3 (AINVSG)

§
j
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where AINVi is the change in inventories of the ith
commodity.

- import share coefficients which were volatile but did not
show a trend were given the mean value for the period
1961 to 196K,

- import share coefficients that displayed a trend
throughout these years were given the latest value.

- import share coefficients for zutomobile related
commodities were given values that would reflect post
autopact conditions. 1In this case data for more recent

vears than 1966 was examined.

The vector of government revenue share coefficients, a, may
be obtained by dividing government revenues by the total
disappearance of each commodity. Thus,

66 6)—1

a = (U 3 R P a

Final Demand Converter Coefficients

The matrix of final demand converter coefficients, E, may be
calculated by dividing each element in the final demand
matrix F by the corresponding elements in the vector of final
demand by category, f, giving

E = F66 (566)-1
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Analogously the export converter coefficients, r, may be

obtained from x and 2z, giving

r = :n:“lz“’)'1

User Defined Values

As indicated above the user may override the default values
of some or all parameters. However, there are some
restrictions on the range of values that sets of coefficients
may take. If these restrictions are not met, the model may
fail to converge and thus give no solution; alternatively it
may converge to a solution that has negative activity levels
or one that does not balance in the sense that all demand is
not satisfied. Wwhat follows, then, is a list of

restrictions:

1. The input coefficients for each industry must sum to one.

SN RES 3R 1 = forifalsl S

The further restriction that

7 BRI o6 for all j.

will assure convergence of the model.
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2. The domestic market share coefficients for each commodity

must sSum to one or zero,

wid,. . =il for all i except those commodities

which are not domestically produced.

3. If the domestic market share coefficients for a commodity
sum to zero, i.e., the commodity is not domestically
produced, the sum of the import share and the government

revenue share must sum to one,

4. Each intermediate input coefficient is usually equal to

Oor greater than zero.

LN for. ald i-apd 3j:

Negative input coefficients may lead to a solution with

negative activity levels,

5. Import share and government revenue share coefficients

usually take values between one and zero.
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VRSN et & o) far aljl - 1.

i=='%3 '3 for all 1.

6. The sum of the import share and government revenue share

coefficients for each commodity usually may not exceed

g tal " Sarrsall i,

4. 3.3 Model Solution

In conceptual terms, the solution of the models is identical
to those developed in sections 3 and 4. However, the
solution of the system is significantly different from a

computational point of view.

The most distinguishing characteristic of the computer
algorithm is that it does not calculate or make use of an
inverse or impact table such as that set out in equation 12

of section 3 or those published in The Input-Output Structure

of the Canadian Economy, 1961. Rather the computer system

calculates a single solution at a time, thus abandoning the

jdea of a general solution.
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This approach was chosen for reasons of computational
efficiency and flexibility for chianging parameter arrays,

The large arrays of parameters required by the model - namely
the input coefficients, the domestic market share
coefficients, and the final demand converter coefficients,
are stored and manipulated in "compact® form. The main
feature of "compact" form is that only the non-zero elements
in the arrays are handled. A matrix is represented by three
vectors; a vector of the non-zero elements taken row by row,
a vector whose elements are the colwan identification of the
corresponding elements in the first vector, and a vector
whose elements are the number of elements in each row of the
matrix. The number of elements in each of the first two
vectors is equal to the number of non-zero elements in the
original matrix and the number of elements in the third
vector is equal to the number of rows in the original matrix.
The expression of matrices in compact form is significant for
input=output calculations because the coefficient arrays are
extremely sparse. Because inverse matrices are by nature not
sparse, it is more efficient to store sparse parameter
matrices and to calculate single solutions using them rather

than tO store and manipulate inverse matrices.

As well it is to be noted that the use of a single solution

procedure avoids the necessity of recalculating an inverse
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matrix each time the coefficient arrays are changed.
Accordingly, the single solution system is convenient for

analysing the impact of changes in the structure of the

aconomy.,

The solution of the model is achieved by means of the

jterative process set out in Chart 4.4

Block 1 allocates final demand among direct imports, m,
direct government production of competitive commodities, a,
and domestic final demand, §, according to the procedures and
options described under the heading of Final Demand

Preparation.

Block 3 allocates the domestic final demand, g, among
industries according to the domestic market share

coefficients,

Block 6 then calculates the indirect domestic commodity
production required as inputs in order to satisfy the

additional demand.
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These additional demands, Aa, for domestically produced

commndities are allocated among industrics in Block 3.

The system iterates over Block 3 to Block 6 inclusive. At
cach iteration the increments to industry outputs, Lg, are
accumulated in the g vector. This occurs in Block 4.
Intuitively convergence is assured in so much as the
increments to industry outputs diminish from iteration to
iteration hecause of the leakages to imports and rrimary
inputs that take place at each iteration. A mathematical

nroof of convergence is supplied in Appendix L.

The iterations procecd until a measure of the average
increment in industry outputs is approximatcly caqual to tie
increment in cach industry output. More precisely, when a

rrespecified tolerance is met,

Ag

r'
WV
Il
Lx
o>
Ve
)
[ B

where j = 1 ...+n aod thare axe' n_ iRduSErics
and i=1... k and there are k itcrations
and XS r A=
3 J)
O r; -
where r. = 1)

1
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Convergence is assured and a solution is calculated in Block
7. The solution for industry outputs is the sum of the
increments to industry outputs up to the iteration in which
the tolerance is met plus a projected increment. For the jth

industry

1 1.4) il S Agkj

where k is the iteration in which the tolerance is met.
Given industry outputs, g, Block 8 and 9 calculate total
imports and total government production respectively by
addina direct requirements to indirect requirements,
Block 10 calculates primary inputs by industry .

Block 11 checks the solution by runring the system in

reverse, that is by calculating domestic final demand from

the calculated industry output levels.
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4.4.4 Report Generation

The output of the model system takes the form of a report
that consists of six sections. 1In general, the form of the
report depends upon the options used to prepare the final
demand and on the model used (open or closed). As well, some
information concerning the operation of the system is

printed.

Section A: Commodity Space

The commodity space results consist of five vectors. These
are total final demand, domestic final demand, g, direct
imports, m, total import, m, and total domestic output, o.
These results are available in two standard levels of
aggregation - 680 commodities or 105 commodities. See
Appendixes A and D for a listing of the classifications and
the correspondence between them, It is to be noted that when
the closed model is used, there are entries in the total
domestic output vector "g" in the rows, wages and salaries,
supplementary labour income, net income of unincorporated
businesses, surplus and transfers. This occurs because these
"commodities"” are produced in the "household industry®. Only
the part of surplus that accrues to households is reported in

the "g" vector.
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Section B: Industry Space

Results in industry space are available at two levels of
aggregation - 211 industries or 43 industries. See
Appendixes B and E for listings of the classification and the
correspondence between them. For results in both commodity
and industry space non-standard or user-defined aggregations
can be obtained by defining user-specific classifications in
terms of the 680 commodities and/or 211 industries. It is to
be noted that ®households" appear as an industry in the
industry space results for solutions of the closed model.
Results in industry space are printed in two parts, the first
dealing with domestic output, domestic final demand and value

added and the second with employment.

Results for the first part are printed in seven columns., The
first column is "Domestic Final Demand®. This represents the
amount of final demand supplied directly by each industry.

It is to be noted that the sum of this column may be other
than the sum of "Domestic Final Dermand® in commodity space,
because some of the primary input commodities are not

produced in a domestic industry,

The second column is "Total Domestic Output® or industry
activity levels, g. The sum of this column is equal to the

sum of the "Total Domestic Output® column in commodity space.
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The next four columns present the components of value added

in each industry. Indirect Taxes less Subsidies consist of

"Indirect Commodity Taxes®™ and "Indirect Non~-Commodity Taxes"™
less "Subsidies". "Wages and Salaries"™ and "Supplementary
Labour Income® are combined into a single column. For a more
detailed description of the primary input categories see

Section 2.

The seventh column shows the Gross Domestic Product at Factor

Cost by Industry. This is equal to value added less Indirect

{

Taxes less Subsidies.

The second part of the industry space results consists of
five columns. The first two columns show wages and salaries

and supplementary labour income separately.

The third and fourth columns present employment in man-years
for paid and "other than paid®" workers, respectively. The
latter includes working owners and partners, unpaid family
workers, and own account workers. The calculations are based
upon employment coefficients which relate employment in man-
years to the level of output. These employment coefficients
are based upon 1966 data‘and hence reflect average annual
earnings in 1966. If final demand is specified in other than

1966 dollars, these employment coefficients would require
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’
user-specified adjustments for changes in average annual

carnings.

The fifth column shows the total of the two categories of

workers.

Section C: Consolidated Income & Expenditure Accounts

(Domestic Basis)

The number of categories distinguished on the expenditure
side of the account depends upon the procedures used to

specify demand and whether the open or closed model is used.

If the open model is used and final demand is specified in

Uy

terms of commodities, the expenditure side of the account is:

Final Demand
- Imports less duties

& Government revenue from production

1f the open model is used and final demand is specified in
terms of final demand categories, the account is:

Consumer expenditure

Government current expenditure

Investment expenditures

Inventory chanqge

Exports
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- Imports less duties

- ~ov't rcevenue from production

If the closed model is used and final demand is specified in
terms of commodities, the account is:

Consumer cxpenditure

*inal demand
- Imports lcss duties

- covernment Revenuc from production

If the closad model is used and final demand is specified in
terms of categories of expenditure, the account ESh

Consumer exnenditure

rovernment current expenditure

Investment expenditure

Inventory chanqae

EXjorts
- Imports less dutics

- fovernment revenuc from production

rinal demand, as it appears in the income and expenditure

account is the sum of the "Total Final Demand" column in

section A.
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Consumer expenditure, when the closed model is used, is

calculated as a proportion of the household industry activity

level. Consumer expenditure (if thc open model is used),

Covernment current expenditures, Investment expenditures,

Inventory chanae and exports together sum to the sum of the

Total Final Demand column.

Imports less duties consist of the sum of the total imports

from Section A less calculated import duties., Duties are
subtracted because imports are valuel duty paid. The duty

calculation is described under Section E of the report,

Covernment Revenue from Producticn consists of the

intermediate and final demand components of the Government
coods and Services Row plus direct and indirect government
production of competitive commodities as calculated in Block

9wt Chart 1.

The Income side of the Consolidated Income and Expenditure
Accounts is as follows:

Wages, Salaries, Supplementary Labour Income

Net Income of Unincorporated Businesses

Surplus

Cross Domestic Product at Factor Cost

Taxes and Duties less Subsidies

Adjustments
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The first three lines of this account consist of the
intermediate components (appropriate column sums in Section
B), plus the final demand components (appropriate eclements

from the total final demand vector in Section A).

Cross Domestic Product at Factor Cost is a subtotal of the

first thiree lincs,

Taxes and Duties less Subsidies consists of the intermediate

and final demand components of "Indirect Commodity Taxes®,
"Indirect Non=-Commodity Taxes" plus import duties as

calculated in Section E less subsidies.

Adjustments consists of the "Balance of Payments

Adjustments®. For a description of this item, see page 100

in The Input-Output Structure of the Canadian Economy, 1961,

Volume 1,

Section D: liousehold Account

The Household Income and Outlay Account appears only for

solutions of the closed model.

The Cxpenditure side of the account consists of the following

lines:

Consumer Expenditures on Goods and Services
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Personal Income Taxes
Personal Savings

Other Transfers to Governments

Other Transfers

All of the expenditure items are calculated as proportions of
the "Household" industry activity level in Section B of the

report, Other transfers to Governments includes

contributions to government pension plans, gift taxes, and

succession duties. Other transfers includes payments abroad.

The income side of the account consists of the following

lines:
Wages and Salaries
Supplementary Labour Income

Net Income of Unincorporated Businesses
Investment Income

Exogenous Income

All of the income items are taken from the appropriate rows
of the "Total Commodity Output” column in Section A of the

report. It is to be noted that Exogenous Income is a

parameter in the model. Normally it is set at zero.
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Seetnion il ~overnment evenue

The Covernment Pevenuce scction of the report brings together
all the governmert revenues that arc related to activities
represented in the model. These are:

Commodity Taxes

Jon=Commodity Taxes

Covernment Revenue from Production

Resource Taxes

Import Duties

Personal Income Taxes

Corporation Taxes

Other Transfers from llouseholds

Less Subsidies

.Jdeither Personal Income Taxes nor Otaer Transfers from

liouseholds aprnear when the open model is used.

Commodity Taxes and Non-Commodity Taxes are the intermediate

and final demand components of the corresponding primary

input rows of indirect taxes.

Covernment Revenue from Production is revenue accruing to

covernments from the sale of intermediate goods and services.
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Resource Taxes are calculated as a proportion of the surplus

generated in industry 16820, “"Royalties on National
Resources®™ - namely the portion of royalties that accrue to
governments. According to national accountinag concepts
royalties on natural resources reflect economic rent and here

are treated as contributing to national product.

Import Duties are calculated by multiplying each import by an

import duty cocfficient and summing all of the Auty. The

calculated figure is qgross of rebates,

Personal Income Taxes are reproduced in this account from the

Section D: Household Account.

Corporation Taxes are calculated as a proportion of the sum

of "Other Surplus”.

Other Transfers from Households corresponds to the fourth

line in the expenditure side of the Household Account.

Section F: Business Sector Account

The business sector account consolidates all of the
industries in the business sector. Tlhe information relating
to the dummy industries 18300 to 19100 is excluded in order

to avoid artificial double counting. The industries such as
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"Iron and Steel® and "Pulp and Paper® that were sub-divided
into "activities® are rcconsolidated so that the production
figures will represent production for shipment outside of the
producing establishment. For solutions of the closed model

the "Household®” industry is excluded from the business

sector.

The income side of the business sector account consists of
two items:
Gross Production

Subsgidies

It is to be noted that where final demand consists of the
inputs into an industry, a parameter called the ®"industry
switch" may be set which will include the final demand in the

appropriate lines in the Business Sector Accounts,

Gross Production is a measure of the goods and services

produced by establishments in the business sector for use as

intermediate inputs in other establishments or for final use,

The expenditure side of the business sector account consists
of the following items:
Intermediate Goods and Services

Indirect taxes
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Wages, Salaries, Supplementary Labour Income
Net Income of Unincorporated Business
Interest and Dividends Paid to Persons
Depletion and Mining Write-offs

Capital Cost Allowance

Other Surplus

Output Mndel Sample Results

Four sample solutions of the output model are presented in
the following section. The full computer generated reports
are included as Appendixes 4.5, 4,6, 4.7 and 4.8. All of the
commodity and industry space results are presented in terms
of the aggregated industry and commodity classifications.

(See Appendixes 4.1 and 4.2.)

Output Model Solution #1:

1966 Closed Model Balance.

This is a model solution for which the final demand was the
actual final demand in 1966. In this case the calculated
values of industry and commodity results are equal to the
observed values in 1966. Accordingly, this run serves to set
out appropriate parts of the 1966 input-output tables and may
be used as a benchmark for solutions designed to be a change

from 1966 values. This balancing run also serves to
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‘validate' the model, but in a mechanical sense only. For
the purpose of obtaining a balancing solution, it is
necessary to use coefficients derived directly from the 1966

input=-output tables and left unadjusted.

Output Model Solution #2:

Imnact Analysis of 1.0 Million Exogenous Household Income.
This is a closed model solution that isolates the household

income multiplier.

Chart 4,.5.1 shows the breakdown of the initial $1.0 million.
Of this $1.0 million, 684 thousand is spent on goods and
services produced in the business sector. The remaining 316

thousand consists of taxes, savings, imports, and transfers.

The $1.0 million of household income has the following

impacts:

€1.715 million household income (including the initial 1.0
million)

$0.509 million government revenues net of subsidies paid

123 man-years of employment

$0.951 million gross domestic product at factor cost

$1.160 million gross domestic product at market prices

30.188 million imports

(
$1.753 million gross production in the business sector.



Chapter 4

Chart 451 Page 49

% Distribution of Household Income (Initial Million $)
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Output Model Solutions #3 and #4 are impact analyses of a
$1.0 millior expenditure on residential construction on tle

open and closed models respectively. These solutions show

clearly the differences between the open and closed models.

The impacts may pe summarized as follows:

Impact on Open Closed
Model Model

millions of dollars

- rDP at factor cost 408 1.43
- CDP at market prices « B9 1.66
- Labour income aad . 86
- Imports =t .24

- Government revenue net
of subsidies .12 U6
- cCross rroduction in

tiie business sector 1.81 2.99
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(<] See Leontief [1051]) .
(&) Commaditv-bhv-industry accountina and related input-output

mode )y may hestraced ite Pighalng Stone (Stongé [1961)). It
was further developed in Canada hvy T. Cigantes, K. levitt
and T. Matuszewski and adopted by the United Nationrs as the
recommended System of National Zeccounts (UM, [19€92])),
Commoc ity-hby-industrv accountinog has been implemerter in
Carada by the Quehec Rureau of Statistics (B.S.0. [1970]),
Statistics Canada (DRS [19€9)) and the Atlantic Provinces
(Levit+ [1974]).

(3] For a discussion of these possibilities see Gigantes [1670],
In these terms, the output determiratior mocels adopted hy
Statistics Canada have the mathematical structure of
irdustry technoloqy models with fixed market shares.

Gither examples would he the CANDINF model, the Wharton
lJong term and industry forecaesting model], Maryland model,
and certair BRattelle models.
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Reconciliatiop between Persornal Income and Outlay Account and the

Unggpold_Sncto:_for the Closed Model, 1966

Income I-E1 1-0°
Wanes, salaries & Supplementary Labour o
Income 32,628 32,629
et income of unincorporated busiress
B 6,066 6,100

incl. income from farm operations

Interest, dividends, and misc. investment
income from corporations and transfers 3,464 a9 €11
frcm businesses

Exogenous income from governments and

! L

non-residents _ SRS 3094
Total 46, ASE UfF,2¢64
e 7 M.T . & E.)
Outlay
Purchases of consumer aoods & services 3€,890 3€,0¢62
ersonal income taxes 3,963 817 QBB
Other transfers to government 2 220 2,290
Cther transfers from persons 349 3o
I’'ersonal savinas 2,818 2. ' UEL0
Total b6,250 Le,2h4
e L8, N T, B.E.L)
lef S Seukces s, Tablesul2 & 13 ((Inceme|l &y Outlay - ‘Goverwnent)

NMational Income and Fxpenditure Accounts, revises, 1977.
2. Sgarca: Irput-Output Table ‘196, revised January 973,
and Tabhle 12 cited above.






Appendix 4.4

Orn_the Numerical Solution of the Rectangular Input-Output Model

In the input-output model, the relationship between industry outputs
and final demand is a set of simultaneous linear equations. For a
given vector of final demand, the total impact on all industries is
determined by solving this set of equations. As derived in Section 3,

these equations are of the form

g = (T=81 "6 (1)
where A = D(I-;:=a)B (2)
and b = D[(I-p-a)Ei + (I-a)x) (3)

as shown in Equation 12 of that section. Because the matrices D
and B are very large, it 1is impractical to calculate the inverse

in 1). But, since D and B are relatively sparse, a computationally
efficient algorithm for calculating g for any given b can be
acveloped. The algorithm is based on the following matrix power
sarics expanczion for the inverse:

(el T e War A ¥ Y (4)

Trne validity of this expansion, and its convergence properties,

can be most easily seen by using eigenvalue analysis.

Matysces 8 and D, by definiation, (Bguations 3 and 5 .0f Sestiom 3)
nuve all non-negative elements between zero and one. Furthermore,
the column sums of D are unity. It can casily be shown, therefore,
that the matrix product DB column sums are the same as B. These
columsn sums are less than unity since g of Equation 3, Section 3,
includes primary inputs. Now, since the non-zero elements of the

diagonal matrix I-py-a are between zero and one, the column sums
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of the A matrix of (2) are betwecn zero and one. This last fact
is sufficient to guarantee that the eigenvalues of A are less than
unity in magnitude, and so the series of (4) is summable. In the
remainder of this discussion, it is assumed that the eigenvalues

of A are distinct, an assumption that is not required for tne

analysis but simplifies the exposition.

Any square matrix with distinct eigenvalues can be expressed in

the form

} (5)

A = PQP
where Q is a diagonal matrix of eigenvalues and P is a matrix whose
columns are the corresponding eigenvectors (in the same order as

the eigenvalues) that is:

- - =

!

r .
A 0, :
Gl 2 P=ipp’---p" (6)
. {
0 Ay L ]
where Ap1 = k1p1 (definition of eigenvalue and
eigenvector)
Apz = szz (7)

Assume for notational convenience that the eigenvalues are ordered

by size so that

A1>A2>A3...>A
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Now

(1 - pop~ )™

1

(I-A)

¥, =i

Bre" -lPopT )

iFiieE ol Tt

L}

(8)

The inverse of a product is the product of the inverses in

reverse order (provided all inverses exist) so that

1 -1.-1 = =
eV e !

1 -1

P

(1-A) " (9)

P 4L > oy

Since I - Q is a diagonal matrix, the :inverse can be written simply

as

(10)

The right hand side of Equation 4 can be expressed as

1 L

2 ¢ ¥ (RER 9 Rl (11)

o TPEE Y BT LR SRS R T

The terms on the right of (11) can be simplified by noting that

P 1

S Tk

(PQP~ y (pa'p™"y = ro?p”
and, similarly,

(pgp” 1)® = po"p”! (12)
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Thus, (11) can be expressed as
I+A+A2+...=1+pop"+pozp’1+po3p‘1+... (13
or, simply,
I + A + A2 +ae, s =0BII 1+ Q * 02 "t e ) P'1 (14)

Now Q" is a diagonal matrix with elements A? so that

. 1
1+X]+Xl...2 0

I+Q+QZ+ L = 14 Ay, + Xz e ol (188

1 SO
0 L L

-
-

Each scalar summation of (15) can be expressed in closed form

so that - . 1

14Q+Q%+ ... = 1 (16)

By substituting (16) into (14), the expression for I+A+A2 e

is identical with the expression for (I-I!\)_1 of (9) and (10) and,

hence, the validity of the series expansion of (4) has been

confirmed. ‘
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iketurning now to the solution of Equation 1, we have

i ~28% 'b

Ce)
I

P T A PR R (17)

I

An algorithm for determining the solution g 1s to evaluate the
series term by term so that

R T R L (18)

The summation 1s terminated after k+1 terms when Akb is

St SalcNentiy Smadl.

4 k
To determine how fast A goes to zero, we can use the same
eigenvalue anaiysis. We have from (14) and (17) that

G =P (I +Q + 92 + Q3 LIS S 1S

Define the n-dimensional vectors, v,

<
]
O
Y
o

Iy

Clearly,

N SR, (20)
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Now

Q = A (21)

and, since A1 is the largest eigenvalue, for large k all the

terms Ak Ak Ai are much smaller than A? s tel,

2 v Ay ...

0 (22)

for large k. Applying (22) to (19) shows that only the first

element of vk is non-zero (for large k) and that vk+1 = A1vk. In

the application of the algorithm (18), the series of vectors, vk,
cannot be observed. Instead, another series of vectors is calculated.
Denote these vectors by u, where

k k

ua=s Akb = Pv (23)

For large Kk, uk has only one non-zero element so that ka is simply
a constant times the first column of P, that is, uk = a p1 where a
) . : ;

is some constant and p 1s the eigenvector corresponding to A1.

Define the ratio r of successive Akb vectors by

B aals
e 3 Tk (24)

u.
i
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th

where u? mcans %he il component of the vector uk. Then the

constant a cancels out and the ratio becomes 11 for each i since

P ks 5o ae)
il 7| 1
=A (ap) = a (Ap ) = ar,p (25)
py definition of eigenvalue and eigenvector. Also, since
eigenvectors are unique only up to a multiplicative constant,
the vector uk is the eigenvector for Aye If sufficient terms
have been evaluated such that the effects of all the smaller
elgenvalues are negligible then the sum of the remaining terms
of the sequence can be approximated in closed form. Suppose k
terms have been summed so that
gt RO T ¢, oy @K (26)
Then the remaining terms can be approximated by
uk+1 - uk+2 £TE s Auk + Azuk 5 A3uk et o 4
- k 2.k
wi i
A | (27)
i=1 1 uk
b1 A

Il g
>
—

(28)
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so that the final g vector is

SRR LN L g o (29)

After many matrix multiplications, round-off errors may have
injected some sizable error in the calculation of g. The original
equation was (1)

g = (1-3)" b

or (I-a) g = b (30)

The current solution, g, can be checked for accuracy by calculating

(I-A)g and comparing it with b. Define the error vector :

. = b - (I-A)g (31)
The magnitude of the error can he approximated by examining the ratio

of the norm of ¢ to the norm of b where

o <, )

-

el =)

C2
1 1

If the ratio indicates that g is not close enough to the true

solution, then a correction term can be calculated. From (31).

e = (I-A)g - (I-A)g (32)

where g is the true solution. Then, solving for g, yields

g NG o (TR &

1

So (I-A) 'e is the correction term for g. Note that ¢ has

already been calculated and presumably its components are much
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smaller than g. The correcticn (I—A)-Ic can be calculated in

exactly the same way as the g was but fewer terms on the expansion
will be needed since € starts out smalli. This correctior procedure
eliminates some round-off error since the calculation is re-started

with the original A matrix.
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