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FOREWORD

The Dominion Bureau of Statistics has been
publishing a monthly index of industrial production
since the earlv 1920's. Important revisions in this
index have been made over the years to improve its
reliability and usefulness as a major indicator of
economic activity. The last revision of the index,
together with a description of concepts, sources and
methods was published early in 1953 in D.BS.
Reference Paper No. 34 and covered the period
1935-1951.

This report presents the results of the latest
revision in the Index of Industrial Production and
covers the period 1935 to 1957. The new index is
expressed in terms of 1949 = 100 and this change in
the reference base from that of the previous index
(1935-1939 = 100) makes for a striking difference
in the level of the revised series. In 1957, the in-
dex on the new base is in the 150’s compared with
a level in the 280’s on the old 1935-1939 base, so
that a change of one point in the new index is equiv-
alent percentage-wise to a change of nearly two
points in the old series.

As in the previous revision, the emphasis in
the new index was placed on constructing annual
bench-mark indexes for all industries from compre-
hensive data derived from the annual censuses of
mining, manufacturing and electric power utilities.
In the old series, annual bench-mark levels were
computed from 1935 to 1947; in the present revision
these were extended to 1953 for all industries and
to 1955 for some of the more important industries
represented by man-hours in the monthly index. Ex-
cept for a limited number of revisions, the 1935-1946
bench-mark indexes were incorporated in the new in-
dex without change, but were arithmetically con-
verted to the 1949 base and linked in 1946 to the
bench-marks for the later period. As in the old
series bench-mark indexes of the volume of net out-
put (census value added in constant dollars) were
developed for as many industries as possible and
detailed census of industry data on production,
materials, fuel and electricity were carefully ana-
lysed for this purpose. The bench-mark indexes were
extended forward to the current period by means of
available monthly information on production, ship-
ments, materials or man-hours. It is planned to re-
vise the annual levels for the current period in the
light of census data as they become available.

Although the trend of the old index was similar
to that of the revised series the level was pro-
gressively falling behind, largely as a result of the
use of unadjusted man-hours to represent output in a

sizeable proportion of manufacturing industries. In
the new index, special adjustments were developed
for these industries, whereby changes in output per
reported man-hour are estimated for the current
period on the basis of past trends in the bench-
mark indexes and related current information.

Another feature of the new index is the intro-
duction of new seasonal adjustment factors. The
seasonal factors for nearly 100 individual series
were calculated in Washington on the Bureau of the
Census electronic computer according to the Univac
Method II programme and represent an important ad-
vance over the laborious hand method heretofore
used for major industry groups only.

The annual and monthly indexes contained in
this report supersede the volume of production in-
dexes currently appearing in the ‘*Canadian Statis-
tical Review’'. The indexes will be published hence-
forth on the revised basis ¢nly. The February, 1959
issue of the ‘“‘Canadian Statistical Review’’ will con-
tain the new indexes up to the last available month.

This publication describes the techniques of
production index number construction. Although not
as elaborate as the last reference paper in certain
aspects of the work, the principal methods, together
with recent innovations are fully discussed to pro-
vide in a single document a complete description of
the concepts and methods used in compiling the
annual and monthly indexes. The report is divided
into two parts and a number of appendices. Part I
reviews the concepts and methods used in the con-
struction of the indexes and discusses the major
problems encountered and how they were handled.
Part II contains a brief analysis of production trends
over the period covered by the index. A comparison
of the revised index with the old series together
with an appraisal of the new index are also present-
ed in this section. These two parts are followed by
a series of appendices comprising fables of annual
and monthly indexes (both unadjusted and seasonally
adjusted) and descriptive material.

The present volume was prepared in the Busi-
ness Statistics Section of the Research and Develop-
ment Division of the Dominion Bureau of Statistics.
I‘hr‘oughout the project helpful advice was given by
various divisions of the D.BS. In particular, the
co-operation and assistance of the Industrv and
Merchandising Division, the Labour Division the
Prices Division and the National Income and Sp;er:ial
Pl"Oj&CtS Sections of the Research and Development
Division are gratefully acknowledged.

WALTER E. DUFFETT,

Dominion Statistician.



SYMBOLS

The interpretation of the symbols used throughout this pub-
lication is as follows:

not available,
p projected on monthly data or subject to revision.

* npet index projected using gross bench-mark indexes.
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PART I

Concepis and Methods

1. Introduction

The new Index of Industrial Production forms
part of the D.B.S. programme of periodically review-
ing and re-issuing important statistical series. The
monthly index presented herein has been completely
revised, with a view to improving its usefulness as
one of the main current indicators of business
activity. The industries covered by the Canadian
Index of Industrial Production, viz., Mining, Manu-
facturing and Electric and Gas Utilities, accounted
for nearly one-third of the total value of all goods
and services produced in Canada in 1949. While the
index is based on the industrial divisions of the
economy that are particularly sensitive to short-term
influences, it also reflects variations in overall
economic activity. For example, the output of mines
and factories is closely associated with that of
transport and trade although the latter is mainly
concerned with the distribution of commodities.
The barometric nature of the industrial sector
covered by the index enhances its value as an
indicator of short-term movements. It is also useful
in the interpretation of long-term economic
developments.

The last revision of the index was published
early in 1953. In view of the long period required
for development and compilation in a project of this
size, it was not possible at that time to acquire the
basic data necessary to establish a proper post-war
base period, and the index remained in terms of
1935-1939 =100. But the need for a more up-to-date
base period became increasingly evident. The
relative importance of the industrial components of
the index had changed materially since the pre-war
period; differences in price movements in the last
90 years, combined with considerable variations in
volume of output among industries, required that
early attention be given to changing the weight-base
of the index. In addition, users were finding it
cumbersome to examine figures relating to such a
remote period and many were actually converting
the index to a more recent year. In line with the
Bureau’s present policy of using 1949 as the base
year for most of the major indexes, the new pro-
duction index was compiled in temms of 1949 =100,

Another important factor was the need for
adjustment to more recent bench-marks. (The term
bench-mark is used to indicate annual index levels
based on comprehensive Census of Industry data).
The last revision of the index incorporated annual
Census of Industry data up to 1947 for most in-
dusties and up to 1949 and 1950 for some of the
more doubtful components. These bench-mark levels
were projected on the basis of available monthly
series of commodity production, materials, deflated
values or marhours. Although the trend of the old
index was similar to that of the revised series the
level was progressively falling behind, largely as a
result of the use of unadjusted man-hours as in-
dicators of output for a substantial proportion of

manufacturing industries. New Census of Industry
bench-mark s were developed forthe period 1946-1953
for all components; bench-mark indexes were
extended to 1955 for the more important industries
measured by man-hours in the monthly index. In
addition, special adjustments were developed for
industries represented by man-hours in the current
index involving the projection of changes in output
per reported man-hour into the current period. This
projection is based upon an analysis of past trends
in the bench-mark series and on related cuwrrent data.

As in the old index, the largest possible number
of industry bench-mark indexes were compiled in
terms of “‘net output®® (that is, constant dollar out-
puts less constant dollar inpuis of materials, fuel
and electricity). These net indexes represent 42 per
cent of the total weights in the bench-mark series.
A number of new monthly production series were
incorporated, raising the proportion of manufacturing
industries represented by output data in the new
monthly index to 46 per cent.

A main feature of the revised index is the in-
troduction of new seasonal adjustment factors which
incorporate the latest methods developed by various
experts in this field. For purposes of seasonal
adjustment the index was divided into 96 com-
ponents. These component indexes were prepared
for seasonal adjustment at the D.B.S. and then for-
warded to the Bureau of the Census in Washington
for calculation on an electronic computer. These
new seasonal adjustments represent a considerable
saving and a marked advance overthe laborious hand
method, heretofore used for major industry groups
only.

The principal features of the revision outlined
above are discussed more fully in following sections
of the report.

2, Scope and Classification

The Statistical Office of the United Nations
recommends that member nations include in their
indexes of industrial production the following
divisions of the International Standard Industrial
Classification: mining and quaitying, manufacturing,
construction and, within the public utilities division,
the major groups of electricity and gas. Because of
the difficulty of obtaining satisfactory monthly data
on total volume of construction, the coverage of the
Canadian index is limited to mining, manufacturing
and eleciricity and gas. If a suitable monthly in-
dicator for construction can be developed, the
question of broadening the scope of the index will
be reconsidered.

The framework of the revised index, which is
based on the D.B.S. Standard Industrial Classifica-
tion (S.I.C.) is substantially the same as that of
the old index, with two major exceptions. In the
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Dairy Products Industry, the pasteurization and
bottling of milk and cream by reporting dairies were
included as manufacturing activity, in line with the
proposed revision of the S.I.C.; this activity had
been excluded from the previous index. The other
major change was the treatment of the electricity
and gas sector. In the old index, this sector was
represented by electric power and manufactured gas,
and the volume indicators for these components did
not reflect changes in their pattern of distribution,
Although the distribution of gas and electricity can-
not be separated, in practice, from their production,
arbitrary adjustments were made in the old index in
order to measure output at the production site. This
made the series invariant to changes in the nature
of service provided to consumers, According to
the 8.I.C., electric and gas utilities comprise the
production and distribution of electric power and
manufactured gas and the distribution of natural gas
(the production of natural gas wells is classified
to mining), The revised index for this sector follows
the S8.1.C. definition; it shows a shamer increase
throughout the period covered than the previous
index based on the production concept only (see
Part II). These changes in the treatment of dairy
products and electric and gas utilities were extended
back to 1935.

The annual census of manufactures, from which
the bench-mark indexes for the manufacturing in-
dustries were computed, covers practically all
manufacturing establishments but excludes work in
the home. In the 8.I.C., industries are defined to
cover all activities carried out by reporting esta-
blishments which are classified according to their
principal activity, The census of manufactures,
however, relates essentially to manufacturing
activity in that it is designed to exclude from the
principal statistics non-manufacturing operations
that may be carried out by reporting establishments,
such as construction by own labour force, direct
sales to consumers through attached retail out] ets,
transportation by own motorized fleets, etc. Esta-
blishments can, in general, report information on
the physical movement of goods from manufacturing
plants. However, the accounting records of reporting
establishments do not always permit the segregation
of manufacturing activity from other allied functions
in the valuation of output, so that non-manufacturing
operations may be indirectly reflected in the re-
ported data, For instance, accounting records may
be so designed as to provide unit value data only at
some distributing outlet apart from the plant,and
figures on value of shipments would therefore con-
tain some transportation and handling costs not
directly associated with plant activity. Where such
accounting problems are known to exist, adjustments
are made to the reported data. The problem of de-
fining an ‘““establishment’’ or “reporting unit’® for
stalistical purposes is at present under review and
will have an important bearing on the implementation
of the revised S.1.C.

Although repair work performed in connection
with a service trade, such as boot and shoe repairs,
automobile repairs, etc., is included as part of the

manufacturing industry in the present S.I.C. frame-
work the census of manufactures generally excludes
establishments engaged in this activity, The census,
however, covers repairs carried on under essentially
industrial conditions, such as ship and locomotive
repairs, so that only industrial-type repairs are
included in the index.

The coverage of the Mining Industry forpurposes
of the index is restricted to the production of
minerals and excludes Prospecting and Contract
Drilling which are classified to Mining in the S.I.C.
Electric and Gas Utilities are part of the major
division “‘Public Utility Operation’® in the present
8.I.C.; water and sanitary services which also form
part of this division are not coverad in the index.

In order to facilitate analysis of the series,
the manufacturing industries, as in the past, were
grouped under two broad headings: non-durable
manufacturing and durable manufacturing, Generally
speaking, the basis for this grouping is the length
of time the products represented by the industries
will normally survive, The demand for consumer
goods such as foods, clothing, tobacco, etc., which
ordinarily are used up within a relatively short time
after purchase, is not so susceptible to sudden
changes as are durable goods such as automobiles,
electric appliances and heavy equipment whose
purchase can be more readily postponed or acceler-
ated according fo the inclination and resources of
the buyer. Although all materials purchased by
producers for further processing can be said to be
non-durable, the markets for these materials follow
closely those of the final products into which they
are made, so that it is preferable to assign them to
the same category of durability as the finished goods.

In assigning industries to the broad groupings
of durable goods and non-durable goods, it is only
practicable to classify at the major group level
(2-digit industries in the S.I.C.). This means that
certain 3-digit industries,classified as durabl e, more
properly belong in the alternative category and
vice versa, While the groupings are thus only
approximate, they have proved useful in economic
analysis. The classification of the major groups
in the new index is the same as in the previous
index with one exception: the ‘‘Miscellaneous
Manufacturing’® group, assigned to durables in the
old index, is now classified to non-durables,

Classification according to economic use,
€.g., consumer goods and capital goods, involves
more difficulty since many intermediate com-
modities have alternative uses, No such classifica-
tion was attempted in the project outlined here. It
is planned, however, to develop a current index of
consumer durable goods; the recent inauguration
of monthly surveys of small appliances production
makes the compilation of such a series feasible,
This special index would be constructed in a
different manner than the present industrial indexes
in that the components would be commoditiesinstead
of industries and they would be combined according
to their gross values instead of their net values.
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Although this index would not form an integral part
of the main index, it would be very useful in
economic analysis as a supplementary series.

The primary data used in the index to measure
changes in the volume of production in each industry
are principally in the form of commodity statistics.
The annual bench-mark indexes are compiled from
census of industry data for which the basic reporting
unit is the establishment. In the annual census,
establishments are coded to industries according
to their major product, material or type of process;
the same commodity may be a major product in one
industry and a minor product in another. Commodities
of the same type can therefore appear under more
than one industry heading. Monthly surveys, unlike
annual surveys, are compiled on a commodity basis
and provide total data on the products covered,
irrespective of the industries in which the producing
establishments are classified. For example, mar-
garine is produced in quantity by establishments
classified to the meat packing, process cheese and
miscellaneous foods industries. Thus in the annual
census surveys, margarine appears as a product in
the three industries and is included in the bench-
mark index for each of these industries, However,
in the monthly survey on margarine, all the esta-
blishment returns are summed to provide total output
of the product and this total cannot be used to re-
present margarine production in any one of the three
industries involved in its manufacture. For purposes
of the monthly production index, therefore, total
margarine production is subdivided into three com-
ponents , each assigned to its proper industry
according to the establishment classification used
in the annual census. This procedure is used only
when the quantities are large enough to affect
significantly the monthly indexes of more than one
industry. Where the bulk of a particular commodity
is produced in a single industry, even though
relatively small amounts are made as secondary
products in other industries, the total is used in
the monthly index to represent the industry which
produces the largest share.

3, Definition and Relation to National Accounts

In its more popularly accepted form, the term
«production®® is generally used in relation to the
finished product; a manufacturer of wool cloth for
instance, is said to be engaged in the “production’’
of wool cloth, and this is true in the sense that wool
cloth is the ‘‘end product®® of that particular manu-
facturer. However, when it comes to measuring the
«sproduction®” of the wool cloth industry and com-
bining its output with that of other industries, it is
the contribution to total production or ‘‘value added?®®
by each productive unit that is relevant. In 1956,
the wool cloth industry and the hosiery industry each
manufactured goods with a factory selling value of
about $63,000,000. F'rom the point of view of “gross
value of production’” both industries are on an equal
basis. However, wool cloth manufacturers used up
$37,000,000 of purchased materials, fuel and
electricity, while hosiery establishments consumed
only $26,000,000 of such materials. The ““yalue

added®® of the hosiery industry (value of products
less value of materials, fuel and electricity used)
is therefore considerably greater than that of the
wool cloth industry, and its relative importance in
terms of contribution to manufacturing ““work done®*®
is correspondingly higher. In other words, the figures
indicate that the hosiery producers applied relatively
more ‘“‘processing’® to their raw materials than did
the wool cloth manufacturers. This is further bome
out by the amounts of salaries and wages paid out
by the two industries; employee earnings in the
hosiery industry totalled $22 million while those
in the wool cloth industry were only $18 million.

Moreover, a large proportion of wool cloth
establishments are “intermediate’® producers in that
a large proportion of their output is purchased by
clothing manufacturers for further processing; the
wool cloth so consumed reappears at a later stage
in the form of suits, coats, etc. Therefore, if in-
dustries are summed on the basis of ‘‘gross value
of production’’ the combined total contains a large
amount of duplication; on the other hand, if the
summation is based on *‘‘value added?’ most of the
double counting is eliminated (see below). Thus
when combining industry indexes of output, each
component should be so “weighted®® in the com-
pilation astoreflect its net contribution to the total.

The concept of ‘‘value added® is generally
associated with mining and manufacturing industry
statistics and has been used for many years in the
presentation of data derived from the annual census
surveys ofthese industries. (Statistics are available,
however, to measure the concept completely or in
part for a number of other industries). While it is
possible to derive quantitative industry measures
of “value added®* from data collected in annual
census surveys a considerable time lag can develop
before the statistics are assembled, processed and
compiled in the desired form, Moreover, the data
required for “‘value-added’ measurement are not
available on a monthly basis. Thus the measurement
of the ““value-added®’ concept is restricted to bench-
mark indexes and is also used in the development of
the ‘*weighting®® system which measures the relative
importance of each component industry in the base
period. All of the monthly production indexes are
“‘gross® indexes interpolated between or linked to
‘‘value - added®® bench-marks; when these indexes
are aggregated by means of “value added®® base
weights the result approximates total *‘value added**
in volume terms to the extent that the volume of
““yalue added?’® per unit of gross output has not
changed over the period measured, This assumption
of invariability in the short run, in volume of unit
**yalue added’® at the total level, appears reasonably
sound.

The concept of ‘*value added®’ described above
consists of subtracting the value of commodity
material s, fuel and electricity consumed in the pro-
duction process from the gross value of output.
While this concept, which will henceforth be referred
to as ‘‘census value added’® is appropriate to
achieve a measure of consistency and eliminate
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duplication within the sectors covered, it is not
entirely suitable for purposes of aggregating all
industries in the economy; it still contains the cost
of such services as insurance, advertising, com-
munications, etc., which originate in industries
outside the commodity-producing sector. Data on
business costs by industry are not, al preseit,
obtainable, Thus, in producing global “‘industry**
estimates of output, whereby commodity and service
industries are combined into a national aggregate,
a more refined ‘‘net’* concept is required.

The production approach used in the Index of
Industrial Production is now being applied to all
the other commodity and service industries in the
economy with the object of eventually publishing
on a regular basis an overall series of total pro-
duction by industry. It was therefore considered
desirable to develop a comprehensive weighting
system that would serve the needs of both the pre-
sent index and the global series as well. In this
way the industrial production index would be an
integral part of the overall index, and the weighted
components of the index directly additive to the
weighted indexes forthe other commodity and service
industries when they are completed,

The present revision of the index incorporates
two weighting systems; one is based on the pre-war
period 1935-1939, and is applied to the series from
1935 to 1946; the other is based on 1949 and is used
forthe period since 1946. For the 1935-1939 system,
National Accounts industry data (adjusted for
classification differences) were supplemented by a
special 1936 survey of manufacturing expenses
carried out for the Rowell -Sirois Commission.
Weights for 1949 were based on data developed for
pburposes of the 1949 Inter-Industry Flow Table .?
(See Section T)

In developing estimates of overall physical
output of goods and services by industry, the
objective is to measure the concept of Gross
Domestic Product at Factor Cost.® In National
Accounts terminoclogy, this is equal to Gross National
Product at Market Prices less indirect taxes, plus
subsidies and adjusted for interest and dividends
paid to and received from non-residents. When
measuring production from an industry approach,
what is being measured is output by industries
located in Canada, not the output of factors of
production resident in Canada; hence domestic
product rather than national product, Gross domestic
product equals gross national product minus factor
shares (chiefly interest and dividends) received by
Canadian residents from foreign countries plus factor
shares (again, chiefly interest and dividends) paid
by Canadians to residents of foreign countries,

*The Royal Commission on Dominion Provincial
Relations, 1937-1940.

* Published in D.B.S. Reference Paper No. 72
““The Inter-Industry Flow of Goods and Services, Canada,
1949*,

! For & more complete discussion of this concept,
see Section D of ‘‘National Accounts-Income and Ex-
penditure, 1926- 1956'", D.B.S.

In measuring the contribution of each industry
to gross domestic product, it is recognized that the
objective is to show the allocation oftotal resources
used in the process of production. However, certain
industries such as tobacco products and alcoholic
beverages have traditionally been subject to much
heavier sales and excise taxes than most other
industries and an industry weighting system based
on values that included these taxes would distort
the relative contribution of industry factors of pro-
duction. To a lesser extent this is also true of
subsidies. Moreover, it is pbreferable that the in-
dustry weights be made invariant to any changes in
indirect taxes, particularly in view of the fact that
the weighting system is changed only periodically,
Hence, the concept of factor cost rather than market
prices is used. Gross domestic product at factor
cost equals gross domestic product at market prices
minus indirect taxes plus subsidies, It should be
noted that the rationale of using factor cost to re-
pbresent resources used in an industry depends upon
an assumption of competitive conditions., If monopoly
elements influence either market prices or factor
payments, then the relation between the factor pay-
ments and output is distorted,

The inclusion of capital consumptionallowances
makes the concept of Domestic Product ‘‘gross’’;
if these allowances are subtracted the product is
said to be “‘net’* since it is measured after the
deduction of output necessary to replace capital
used up during a given period by wear, tear, ob-
solescence, etc. For general purposes the gross
measure is the more significant since it incorporates
all the resources used in each industry in the
process of production. Moreover, statistical
difficulties involved in the separate measurement
of capital consumption allowances by industry make
it more feasible to restrict the industry estimates to
the gross concept rather than attempt to measure net
product originating in each industry.* Gross domestic
product at factor cost equals net domestic product
at factor cost plus capital consumption allowances
and miscellaneous valuation adjustments.

The measurement of ‘“Gross Domestic Product
at Factor Cost’ (henceforth referred to in this
report as G.D.P.) could be obtained via the *‘census
value added’’ approach if such costs as advertising,
insurance, repairs, communications, etc., purchased
from other businesses could be deducted from the
census value added of each industry (the latter
already excludes major indirect taxes such as sales
and excise taxes). The residual would then consist
(after adjustment for other indirect taxes and sub-

“ The terms ‘‘gross” and ‘‘net’’ in National
Accounts terminology have a different meaning than when
used in connection with Census of Industry data. The
terms ‘‘net output’* and ‘‘net vajue’’ are often used to
denote ‘“census value added:’ which is ‘‘net’* in the
sense that the value of materials, fuel and electricity is
deducted from the value of output. This removes inter-
industry duplication of these items but the measure sti]]
contains such costs as insurance, advertising, etc.,
which also originate in other industries. Tg arrive at
‘‘Gross Domestic Product’’ these additional costs have
to be deducted.
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sidies) of factor incomes and capital consumption
allowances (primary inputs) and would represent
G.D.P. originating in each industry.

As this approach is not feasible at present,
the alternative is to sum directly, for each industry,
the incomes of the various factors of production
plus capital consumption zllowances. This was the
approach adopted in the development of the data
used as the basis for the major categories of the
weighting system for the indexes of overall real
output. It should be noted here that it is not at
present practicable to attempt to measure tl_le year-
to-year volume movements of the factor incomes
since no statistical measures have as yet been
developed to express such factors as profits and
depreciation in quantitative terms. The sum of the
factor costs plus depreciation for each industry
is used to determine the net relative importance of
that industry in a year or period of years chosen
as an appropriate base period. These ‘‘weights'’
or G.D.P. estimates in the base period are then
projected by means of physical production series
in order to obtain G.D.P. in constant dollars for
all industries in the economy or for significant
groups of industries. These constant dollar series
(or indexes) are so compiled that the relationship
between the various primary inputs in each industry
is kept constant. That is to say that profits per unit
of output, wages and salaries per unit of output,
depreciation per unit of output, etc., for each industry
are held constant at base period rates. In actuality
these rates are continually changing, with the result
that a comparison between a measure of physical
production and a measure of any or all factor incomes
and depreciation (expressed in some meaningful
quantitative terms) would reveal changes in
«productivity’® over time. The most popular and, at
present, practicable of these comparisons is that of
labour input and physical production whereby changes
in output per man-hour are measured over a period
of years. For a fuller discussion on this subject see
section 16.

The concept of product originating in each
industry excludes non-operating revenues (revenues
not arising from the production of goods and ser-
vices). Therefore, interest and dividends received
by anindustry are not included in the gross domestic
product originating in that industry. They represent
payments to factors of production in the domestic
industries making these payments (interest and
dividends originating from foreign sources are ex-
cluded entirely from domestic product). The adjust-
ment is achieved by deducting interest received
from interest peid (dividends received by Canadian
companies from other domestic companies are already
excluded from profits as derived, for National Ac-
counts purposes, from compilations made by the
Department of National Revenue) leaving only the
net interest (paid less received) in the G.D.P.
originating in the industry.

In the National Accounts industrial distribution
tables, rents are treated as operating revenue and
shown as income originating in the industry which

owns the property. In the real output series, in order
to keep industrial output free of investment income,
non-residential rents were set up as a “‘dummy’’
industry within the real estate group which receives
all rents and purchases all inputs associated with
the rental of buildings. For example, if a chemical
manufacturer invests in a building and in turn rents
it to a department store, the net rental income is
allocated not to the chemical industry but to the
real estate industry.

in deriving data on the incomes of the various
factors of production and capital consumption
allowances for each industry, it must be recognized
that certain financial items such as profits do not
lend themselves easily to an industry classification
when the reporting unit is the establishment. No
difficulties arise in the case of single establishment
firms. Many firms, however, operate several esta-
blishments that can be coded to different industries
according to the nature of their principal products
or types of activity. For instance, many major pulp
and paper companies operate large wood cutting
establishments which, according to the S.1.C., are
classified to the forestry industry while the pulp
and paper mills themselves are manufacturing
establishments. While such factor incomes as
salaries and wages can be primarily recorded by
establishments and thus allocated, if necessary,
to different industries, other items such as cor-
poration profits, other investment income and
capital consumption allowances generally apply to
a firm’s total operations, and any allocation of
these factors between establishments of the same
firm must, of necessity, be rather arbitrary. Estimates
of factor incomes and depreciation were developed
for about 30 industry categories of the S.1.C. for
purposes of the 1949 Inter-Industry Flow Table and
contained adjustments to transfer financial items from
a company to an establishment basis for firms
crossing industrial lines. These adjustments are
not incorporated, at present, in the industrial dis-
tributiontables of the National Accounts publications.

In adopting the data from the 1949 Inter-Industry
Flow Table for purposes of the real output weighting
system certain adjustments were applied to conform
more closely with the nature of the statistics
available for the measurement of production and to
meet the analytical needs of users of the indexes.
Because of the close integration of the non-ferrous
metal smelting and refining industry with the metal-
mining industry, the two industries were combined
under mining in the input-output table. For purposes
of the production index, G.D.P. -originating weights
were estimated separately for the two industries
and non-ferrous smelting and refining was classified
to manufacturing in accordance with the S.1.C. While,
in the Inter-Industry Flow Table, all construction
activity (including new construction and repairs by
establishments with their own labour force) was
classified to the construction industry, in the real
output weighting system production arising from own
account repairs (based on the industrial distribution
of own account repair salaries and wages) was left
with the industries originating the work, as part of
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their contribution to G.D.P. No data are available
to measure this type of production on a current
basis, and it is assumed that the amount of such
repair activity will maintain a constant relationship
with the industries’ major activity over the period
covered by the index. Other minor classification
adjustments were applied to the Inter-Indusiry Flow
Table’s G.D.P. figures to accommodate the pro-
duction data used in the index. Adjustments were
also made in the light of the changes being effected
in the revised National Accounts tables; these con-
cerned mostly industries outside the scope of the
production index. The Inter-Industry Flow Table
already contained adjustments to the industrial
breakdown of profits to remove from profits any un-
realized gains or losses on inventories which
occurred  (in 1949) as a result of compiling in-
ventories at book value. To be consistent with the
valuation of production, inventories should be valued
by multiplying the physical change by weighted
average prices during the year. The difference
between this computation and the reported book
value figures is called the “inventory valuation
adjustment’’: this adjustment has now been in-
corporated in therevised National Accounts released
in 1958,

Thus the aggregate of G.D.P. which forms the
basis of the overall real output 1949 weighting
system is slightly different from the corresponding
G.D.P. total published in the revised National
Accounts and fractionally different from the G.D.P.
aggregate derived from the Inter-Industry Flow
Table contained in D.B.S. Reference Paper No. 72.
The Inter-Industry Flow Table is being amended to
correspond with the revised National Accounts
G.D.P. aggregate. Real output weights will be
revised accordingly by the time the overall real
output series is ready for publication. These changes
have relatively little effect on the sectors covered
by the Index of Industrial Production, and for
practical purposes, the present weighting system
for the index represents an integral part of the
overall 1949 system.

4. Change of Reference Base Period

The new 1949 reference base makes for a
striking change in the index. On the base of
1935-1939=100, the old index stood at about 200
in 1949; the effect of expressing it in terms of the
more recent base was thus to reduce the level by
one-half in 1949. In 1957, the index on the new base
is in the 150's compared with a level in the 280’s
on the old pre-war base, so that a change of 1 point
in the new index is equivalent percentage-wise to a
change of nearly 2 points in the old index.

At the time of the last revision, published in
1953, annual bench-mark indexes were computed for
the period 1935- 1947 for all industries on the base
1935-1939=100. The present revision incorporates
annual bench-marks for the period 1946-1953 for
all industries on the new base 1949 = 100. Certain
revisions were made to the 1935- 19477 annual indexes
as a result of the availability of more recent data
and of changes in classification. The weighting

system of the indexes for this earlier period was
also revised at the industry group level. In order,
however, to maintain continuity of the series through-
out the period from 1935 to the present, each annual
indusiry and group index for the years 1935- 1946
was re-expressed in terms of 1949-100. This was
done by projecting back from 1546 each new annual
index (base 1049 = 100) on the basis of the year-to-
year percentage changes in the old bench-marks
based on 1935- 1039 welghts. This linking procedure
was applied separately at each level of detail so
that in effect the indexes for each industry, sub-
group, group, major division and total embody the
effects of two weighting systems. Prior to 1948,
industries and sub-groups thus linked cannot be
re-weighted to give their linked totals. Monthly
indexes throughout the 1935-1946 period were re-
expressed in terms of 1949 =100 (at the group level
only) by interpolating the old monthly indexes for
these groups between the converted bench-marks.

3. Formulae Used

The formulae used in the Index of Industrial
Production are of the base-weighted Laspeyres type.
In constructing individual industry indexes using
annual Census of Industry survey results the form
adopted was that of g relative of aggregates in
which unit values at the plant during the period
chosen as the weight-base were used to fix the
relative importance of each item. The algebraic
expression is Zgl Do where qi and qo represent

«Qo Do
the physical volume of a commodity in a given
period and in the weight-base period respectively
and pe represents the value per unit of each com-
modity in the weight-base period. Much use is also
made of this formula in the monthly computations
where commodities are combined into industries.

In combining individual industry indexes into
major groups and sub-groups, the form adopted both
for the annual and monthly indexes was that of an
arithmetic average of relatives in which G.D.P.
originating in the weight-base period was used to
represent the relative importance of each industry,

This formula is ¥ [w g!} where W represents G.D.P.

W
originating in each industry in the weight-base
period expressed as a percentage of total G.D.P,
[or Go Do] and gi represents the index of production
EQo Do Qo
in each industry.

It is readily apparent that the two formulae
shown above are arithmetically identical. However,
the average of relatives form offers considerable
advantage in computation and in the adaptability of
the components for pwposes of interpretation and
analysis. The figures show the exact contribution of
each industry component series in terms of points
to the total index and can be easily combined into
any desired composite, Point contribution studies
are of special importance in the interpretation and
analysis of current monthly data both on a raw and
seasonally-adjusied basis,
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In the construction of ““net volume of output®’ or
ceyalue-added’” indexes the formula is as follows:
Egl Po — qu Po
EQD Po — 20o Do
in which Q and P stand for the quantities and unit
values of products and q and p stand for the
guantities and unit values of materials, fuel and
electricity consumed in the production process. (See
Table IV for a sample of worksheet procedures). The
resulting ‘‘net’’ aggregates of both numerator and
denominator have, of course, the same base-weight

characteristics as each of the components.

There are other formulae that can be used in
the construction of production indexes. The cwrent-
weighted Paasche-type index in which unit G.D.P.
or unit values in any given year are assigned as
weights reflects the relative importance of the
components in the ‘‘current’’ year. Thus, a different
set of weights enters into every comparison, and
theoretically, the formula is good only for com-
parison between the current year and another year
chosen as the base. This formula in its relative of
aggregates form is Sqi pi1 and in its average of

30 p1
form is .
s [w 9_"]
q1
W
originating in each industry in the cuirent year
expressed as a percentage of total G.D.P. and go
a1
is the reciprocal of the index of production for each
industry or for each product.

relatives in which W=G.D.P.

In the Laspeyres formula, the use of fixed
weights throughout a period of years in effect main-
tains the industrial structure which existed in the
weight-base period. It may be argued that such a
structure almost immediately becomes out of date,
as the relationship of individual products within

industries or of individual industries within broader
groups is constantly shifting. However, these shifts
are usually due mostly to increases or decreases in
the actual quantities of goods produced and the
index, of course, fully reflects changes in the
volume of output, But the assumption inherent
in the use of the Laspeyres-type formula is that
values added or values per unit of output show no
change, or change in the same proportion. That
relative changes in unit values do occur is readily
admitted, and it is also probable that the distortion
caused by these changes could assume some
significance over an extended period of years. The
Paasche-type formula is based on a current weight
structure but involves an excessive amount of work
and tends to distort comparisons between years
other than the base and weight years. Changes due
to variations in unit values or values added are
likely to be of little importance over a short term of
years, and there is little doubt that the Laspeyres
formula is the more practical and the more easily
understood for current series of industrial production.
Although subject to a certain statistical distortion
it is a simple concept which permits comparisons
between any years of the period covered.

6. Weights and Base Period

For mathematical consistency and ease of
interpretation, it is desirable that the reference-base
and weight-base periods coincide. However, when
the Laspeyres index covers an extended period of
time (in this case more than two decades), a single
weighting structure becomes increasingly less
appropriate as the time period between comparisons
becomes greater. This is due to the fact that relative
prices tend to diverge more and more as the remote-
ness from the comparison base increases. In addition
it becomes more difficult to account properly for
new products and for changes in the classification
framework. (See also Section 9, p. 21).

TABLE 1. Non-ferrous Metal Smelting and Refining Industry

(Effect of 1935-1939 and 1949 weights)

1935-1939 unit value weights 1949 unit value weights
S 1946 1947 Change 1946 1947 | Change
('000 1935- 39 dollars) T (’000 1949 dollars) 4

Refined nickel .....cccivmveeainnionii 39, 280 46, 868 +19.3 52,353 62, 466 +19. 3
Other nickel ...... 10,671 14,175 +32.8 22,083 29, 335 +32.8
Refined gold ....... 13,972 11, 208 -19.8 14,291 11, 461 -~19.8
Refined copper ... 32, 435 39, 265 +21.1 66,801 80, 868 +21.1
Leetd ccomcinummsmsens 10,933 10, 686 - 2.3 52, 375 51, 192 - 2.3
ZInG o 12, 649 11,725 - 7.3 49, 491 45, 877 - 7.3
Aluminum ... 68,793 105,985 +54. 1 58.235 89.720 +54.1
Platinum ..... 4,601 3,573 -22.3 9,182 7,131 -22.3
Palladium .....ooeevvviiiee 3, 172 2,977 ~-6.1 5, 348 5,019 -6.1
All other products ...cocovveemnienisins 13,898 12,865 ~ 7.4 19, 534 18, 234 - 6.7

TORY coveeevvreerbiiirie s e s 210, 404 259,325 +23. 2 349, 693 401, 303 +14.8
Total less aluminmm ... 141,611 153, 340 + 8.2 291, 458 311, 583 +6.9

Differences in price movements in the last
twenty years, combined with considerable variations
in volume of output as between industries over the
game period, resulted in significant shifts in the
relative importance of the industrial components of

the index. In the old index for instance, unit values
(average 1935-1939) used to establish the relative
importance of gold and aluminum production were
greatly out of line with the general post-war price
structure. The price of gold remained unchanged
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after 1935 and that of aluminum was actually lower
over most of the period than it was just before the
war while the prices of most other major commodities
rose steeply following the relaxation of controls in
the immediate post-war period. The result was that
these two important products were considerably
overweighted for purposes of post-war comparisons.
If their production had generally paralleled those
of the industries to which they are classified, no
serious distortion would have occurred in the in-
dustry movements. Such however, was not the case.
The increase in aluminum output in the post-war
period greatly exceeded that of other refined metals.
This, combined with the high relative weight of
aluminum, contributed to an overstatement of the
post-war growth of the smelting and refining industry
in terms of the post-war price structure. Table I
illustrates the actual effects of the 1935- 1939 and
1949 weighting structures on the change in the
volume of output of the industry between 1946 and
1947. The increase in terms of 1935- 1939 fixed
prices was 23 per cent while in terms of the 1949
weight structure it was only 15 per cent. Most of
this difference was due to the long-term change in
the price of aluminum relative to the other products
of the industry. In the case of gold, output showed
little change in the post-war period while production
of other metals rose appreciably. In 1949 the prices
of other metals had risen considerably compared
with 1935- 1939 while that of gold remained pegged
throughout the period. Thus, had 1949 weights been
used in the old metals index, the large increase in
production in the non-gold items since 1947 would
have had a heavier weight in the aggregate series
and the index of metal mining would have risen
more than it actually did. Effects of shifts in the
weighting structure of other selected industries are
shown in Table II, where the percentage change
between 1946 and 1947 using the two weight bases
is given. It will be noted that differences are
generally not large and that there are offsetting
movements.

TABLE II. Effect of 1935- 1939 and 1949 Weights on
Volume Indexes, 1946- 1947
(Selected industries and industry groups)

Percentage change:
1947 compared with 1946
Industry group
1935- 39 1949
weights weights
Meat products ...coeeeieiiicerinnnnn, -10. 3 -10. 6
Dairy products ....ccccoeeeeeemreennn. + 8.9 +.5.5
Canning and preserving .......... - T.4 - 9.5
Tobacco products + 3.1 + 3.1
Rubber products ........ccoeeeunne.e. +46. 0 +42. 3
Men’s, women’s and children’s
factory clothing ......ccceee.. - 4.1 - 4.5
Saw and planing mills ............ +14. 7 +16. 3
Primary iron and steel ............ +29. 8 +31.0
Non-ferrous smelting and re-
18 vl 3 V- e e +23. 2 +14. 8

Aluminum is an exceptional case, but it
illustrates clearly a characteristic of base-weighted
production indexes. Rapid gains in output of new
or expanding industries are usually accompanied
by declines in relative prices or relative ‘values
added’ per unit or output, This often causes an
upward bias in Laspeyres-type indexes when these
are viewed in the light of results based on a more
up-to-date weighting pattern. In the present case it
was not feasible to compare the effects of changing
weights at the commodity level on long-term compari-
sons; further testing on longer periods would be
desirable, time and resources permitting, Table 1I
shows the effects on comparisons between two
adjacent years, the data having been compiled as a
result of having a one-year overlap between the
series based on 1935- 1939 weights and those based
on 1949 weights. On balance, differences were
negligible. The percentage changes between the
two years in the total Index of Industrial Production
computed on both weight bases were practically
identical, although results were affected somewhat
by changes in the trealment of the data used to
compute the indexes in the more recent period; the
industries chosen for the Table II comparisons were
among those that were compiled according to the
same method in both periods.

Although the new index is presented in terms
of 1949 =100 throughout the period covered, it was
compiled on the basis of two separate weighting
systems. It was decided to retain the 1925- 1939
weight structure for the period 1935 to 1946 as the
pre-war price pattern appeared more appropriate up
to the time when price controls were relaxed. The
wholesale price index rose more during the three
years 1946 to 1949 than it did during the seven
years between 1939 and 1946. In such a sudden
upward movement, price relationships are likely
to diverge from their previous pattern which, in
this case, had been influenced by fairly rigid war-
time controls. Accordingly, the price structure of
1949 was judged more appropriate to the post-war
period and the 1949 weighting pattern was used for
the period 1947 to date. The indexes on the 1949
base were calculated back to 1946 and linked in
that year to the indexes on the 1935- 1939 base as
outlined in the preceding section. Hardly any dis-
tortion in the year of overlap at the Industrial
Production and Manufacturing levels resulted from
this procedure, although considerable differences
developed in the case of certain components; these,
however, were mostly offsetting.

The incorporation of a dual weighting system
in an index expressed in terms of a single reference
base results in some statistical distortion. While the
indexes from 1946 to the present are mathematically
consistent in that individua] indexes weighted with
the 1949 weights will sum at all levels to the group
indexes and the total (the weight base and the
reference base coincide for this period), the same
consistency is not characteristic of the 1935- 1946
period where the indexes are in terms of 1949 = 100
while the weights are based on the average of the
period 1935-1939. For current comparisons, the
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new post-war weighting system had several ad-
vantages. It permitted the proper incorporation of
important new products such as uranium, television
sets and primary plastics. It also reflects more
accurately for purposes of current analysis the
relative importance of such fast-growing industries
as petroleum and iron ore mining and aluminum
refining. In addition, it made possible alterations
in the classification system of the index in line
with recent changes in the presentation of the basic
industrial statistics. It is planned to review the
weighting structure in a few years time when the
data from the 1961 industrial and decennial censuses
become available.

7. The Industry Weighting System

As indicated earlier, G.D.P. forms the basis of
the weighting systems of the revised index. In the
old index, only the major division weights (for total
mining, total manufacturing and total electricity and
gas) in 1935-1939 were based on National Accounts
industry data adjusted for differences in classifica-
tion; below this level, major group and industry
weights were based on ‘‘census value added?’’. In
the present revision, the G.D.P. weight concept in
the 1935-1939 structure was extended to the 17
major groups in manufacturing. This was ac-
complished by exploiting the 1936 data on purchased
services by manufacturing industries contained in a
special study for the Rowell-Sirois Commission by
Donald C.MacGregor and published in the Review
of Economics and Statistics, XXVIII (May, 1945).
The procedure consisted of subtracting the appropri-

ate estimated service costs by industry groups as
indicated in the study from the corresponding in-
dustry group ‘‘value-added’’ data to arrive at a
G.D.P. figure for each group. The 1936 study was
based on a sample survey of companies and was
rather incomplete in certain areas. Furthermore the
results for 1936 were assumed to be representative
of the 1935-1939 period. Admittedly the derived
G.D.P. figures are only approximate but they appear
reasonable in the light of more complete data
available for 1949 and are believed to represent the
desired concept at this level more accurately than
the ‘‘value-added’’ data. Below the S.I.C. 2-digit
level, the G.D.P. group weights were distributed by
industries on the basis of ‘“value added’’.

The 1949 weighting system is derived from the
industry data developed for the 1949 Inter-Industry
Flow Table. It was possible to obtain G.D.P.
valuations for 31 manufacturing classifications,
6 mining industries and 2 electricity and gas com-
ponents. As outlined in a previous section, these
figures were derived directly by adding the factor
costs and depreciation allowances for each in-
dustry group. Below the level of G.D.P. detail
obtainable from the Input-Output study, industry
weights were distributed according to ‘‘value added®’.
Thus the amount of indusiry G.D.P. detail is greater
in the 1949 system than in the 1935- 1939 structure
and it must be presumed that the group and aggregate
indexes from 1946 to date are more precise on this
count than the coiresponding series for previous
years.

CHART |
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Differences between G.D.P. and ‘‘value-added*’
weights are illustrated in Chart 1. In each case, of
couwrse, G.D.P. values are smaller because they
exclude the cost of purchased services, but there
are considerable variations in the degree of
difference. The ratio of G.D.P. to ‘‘value added’
ranges from 70 per cent in non-durable manufacturing
to 85 per cent in mining; the cost of services in the
latter industry is relatively less than in manufactur-
ing where such items as advertising, travelling
expenses and communications would be prepon-
derantly heavier. At the more detailed level, the
range of differences is even larger; for instance,
metal mining has a ratio of 94 per cent while groups
such as tobacco, rubber and chemical products
show ratios of between 60 and 65 per cent. Some
of these differences arise from the use of imperfect
statistical data. In the case of mining for instance,
the close integration of base-metal mining activity
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with the smelting and refining operations (classified
to manufacturing) makes it very difficult to determine
a proper valuation for the metal mining industry;
most of the ore extracted is not marketed but trans-
ferred to smelters of companies operating both mines
and smelting and refining facilities, Thus the
determination of ““value added’’ can be only approxi-
mate. The same problem is involved in the alloca-
tion of profits between the two industries and affects
the accuracy of the G.D.P. breakdown. It is interest-
ing to note however, that differences between the
two types of weights have only a negligible effect
on the total manufacturing index. When the manu
‘acturing groups are combined at the level for which
Joth types of weights are available, the results are
very similar; over the period 1946- 1956 the largest
difference was in 1953 when the two series diverged
by less than one per cent,

TABLE IIl. Gross Domestic Product at Factor Cost Weights, 1935- 1939 and 1949
Main Industry Groups

Percenltage of G.D.P.
for all industries
Ptg{:]erg?ﬁfap?f y covered by thq
Industey group L e
1935- 1939 1949 1949
5. 265 3.223 10. 066
E 1. 911 5. 968
X 0.909 2. 839
Non-metals ... T e B T 4 0. 266 0. 831
Quarrying and sand pits: wuiiiniivi G i e 1 0.137 0.428
Manufacturing industries ............ 23. 952 27. 160 84.827
Non-durable manufacturing .......ccceevue . 14. 780 14. 644 45, 737
F'oods and Deverages .cuieeeciveneiiieecseesssescevessnsesnnas 4, 455 3. 789 11.834
Tobacco and tobacco products ..eceverceeeecreeeesserssesseenna. 0.412 0. 247 0. 771
Rubber products ...... M —— 0. 671 0. 427 1. 334
Leather products ..coeovorcereennns 0. 585 0. 505 1. 577
Textile ProduCs ciiiiiccreeic e s s rees 1. 435 1. 612 5.035
Clothing P —— 1. 769 1. 789 5. 587
Paper products ............ 2.048 2. 631 8. 217
Printing, publishing and allied trades ......ccovevueeeneene. 1. 433 1. 2656 3. 951
Products of petroleum and coal : 0. 402 0. 509 1. 580
Chemicals and allied products ...cccccceceveveseveireeresenerinns 1. 252 i. 350 4. 216
Miscellaneous manufacturing 0. 318 0.520 1. 624
Durable manufacturing .... 9. 172 12. 516 39.090
L (o7s T8l fars b el 7= Prl i e e O i 1. 503 2,094 6. 540
Iron and steel products ... 2. 759 4. 000 12. 493
Transportation equipment ......... 1. 587 2. 634 8. 227
Non-ferrous metal products ... 1. 962 1. 591 4. 969
Electrical apparatus and supplies 0. 741 1. 409 4, 401
Non-metallic mineral products ... 0. 640 0. 788 2. 461
Electric power and gas utilities ...................... 2. 366 1.635 5.107
Electric power utilities ......cccoeeenen. 1 1. 471 4. 595
Gas utilities .. 1 0. 164 0.512
Total of industries included in the Index of Industrial
PTOGUCLION .._...oiiieiit ittt ee e een e s e aerens 31. 583 32.018 i00. 000
Total of industries not included .............cceeveen. 68.417 67. 982 -
Total Gross Domestic Product at Factor Cost ..........ccee...... 100. 000 100. 000 -

! Breakdown of G.D.P. not available.

Table III presents the actual weighting ratios
in the two weight bases, The industries covered by
the Index of Industrial Production account for a
little less than one-third of G.D.P. It is interesting

to note that this proportion changed little between
1935- 1939 and 1949. There occurred some significant
internal shifts, however. Durable manufacturing,
in total, gained appreciably in relative importance,
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from 9 per cent of total G.D.P. in 1935-1939 to
12.5 per cent in 1949; this was at the expense of
mining, which dropped from 5 per cent to 3 per cent,
and of electric and gas utilities whose ratio also
declined: the proportion of non-durable manufacturing
remained practically unchanged at 15 per cent of the
total. These weight shifts are due almost entirely
to the relative changes in the volume of output. The
old index of non-durable manufacturing (1935-1939 =
100) stood at 198 in 1949, very close to the figure
of 200 for total industrial production, while durable
manufacturing rose to an index figure of 246. By
contrast, both mining and electricity and gas showed
increases considerably below that of the total index;
the index for mining was only 132 in 1949 and for
electricity and gas 176. This is equivalent to saying
that at the major division level the implicit weights
in the old index in 1949 were quite close to the
calculated weights and that changes in relative
prices, which actually determine the suitability of
the weighting system, were mostly offsetting.

8. Commedity Weights

Within industries, commodities are summed on
the basis of unit selling values in the base period.
In multi-product industries it is not possible statis-
tically to attempt to derive directly G.D.P. or even
«yalue-added’’ figures for individual products. In
those industries for which bench-mark *‘net’’ indexes
were computed the effect of ““value-added’’ weights
is obtained residually in that the volume of materials,
fuel and electricity is subtracted in total from the
volume of production, It would be preferable of
course, to use G.D.P. weights at all levels of the
computation. From the evidence provided by Chart I
it might be reasoned that there is danger of sizeable
error in the use of ‘‘gross’®’ or “‘value-added’’ weights
for the compilation of indexes at the industry level.
This however, is not necessarily true. In regard to
any differences in movement between the volume of
¢sgross’® and ‘‘value added” or ‘‘net’’ indexes is
concerned, these are not large (at least for the
industries where it was possible to construct the
two types of indexes) and tend to be offsetting at
the aggregate level (See Appendix C). As far as the
lack of adjustment for purchased services is con-
cerned, the assumption that they are proportional
to the gross or ‘‘value-added’’ valuations at the
commodity level may not be unjustified when applied
to products made in the same industry or allied
industries where the general processing, distribution
and marketing characteristics tend to be similar for
the majority of products.

g, General Problems and Limitations®
(2) Changes in Quality

A characteristic deficiency of production
indexes is their failure to reflect changes in quality.
Many manufactured products, over the years, have
been improved as a result of continuing research

1 No description of problems associated with war
production is given in this report. For an account of how
data problems were handled during the war period, consult
the D.B.S. Reference Paper, No. 34 “Revised Index of
Industrial Production, 1935-1951'',pages 24, 26, and 27.

and invention. A 1957 radio receiving set, for in-
stance, has a wider range, a clearer, smoother tone
and generally is a better instrument than it was
in 1925 when radios were first produced in Canada.
Similarly, automobiles have improved considerably
in design and performance over the years. To the
extent that these trends have developed, the pro-
duction index will have a downward bias, as there
appears to be no satisfactory statistical procedure
to reflect these intrinsic changes in quality.

(b) Commodity Detail

Another problem closely allied to that of
quality is the lack of sufficient detail in many
Census of Industry classifications. Commodities
are often combined into broad classes such as re-
frigerators, men’s suits, etc., despite the fact that
many different types, sizes and qualities of these
goods are produced. It would be quife impossible,
of course, to collect quantity data on every specifica-
tion pertaining to the great mass of commodities
turned out by manufacturing concerns. No problem
would exist if it could be assumed that the relative
proportions, within such classes of goods, of
different types, sizes, etc., remained constant over
the period covered by the index. However, consumers’
tastes and habits change over the years, and manu-
facturers are governed accordingly. Indexes based
on groups of products would ignore these variations.
1f, for instance, the proportion of the smaller type
of domestic refrigerators has risen over the period,
then the quality of the group ‘‘refrigerators’’ may
be said to have declined. The best approach to
solving this problem is through the use of approp-
riate price indexes. Changes in specifications are
reflected in value totals; if such a total is deflated
by a price index based on a definite specification
of the item in question, the resulting aggregate will
reveal the true change in physical output. The
assumption implicit in this procedure is that prices
of all types of the product move in the same way.
This assumption is recognized to be more valid
than that based on the fixed composition of com-
modity classes. The difficulty is to obtain approp-
riate price indexes based on sufficient detail. Most
existing price indexes fail to take account of the
more complex products of industry, and are based
on prices at the wholesale or retail level thus re-
flecting variations in the rate of mark-up at these
levels. It should be noted however, that the D.B.S.
is now developing a set of price series at the manu-
facturing level, based on the S.1.C. and that more
use of the deflation approach in the development of
production indexes will be possible in the future.

Inthe bench-mark indexes, where it was apparent
that inaccuracies would have resulted from incor-
porating too broad classifications, quantities were
ignored and recorded values were deflated with
proper price or unit value data, when these were
available. For the majority of industries however,
there was sufficient industrial census detail to
support the assumption that no serious error in the
overall index resulted from the above mentioned
difficulty. This does not preclude the desirability
of improving present commodity data in census of
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industry returns. The indexes for several industries
would have been more accurate if more detailed
breakdowns had been available. In several industries,
finer breakdowns of commodities were introduced
from time to time during the period covered by the
index. Advantage was taken of those improvements
in census schedules in the construction of the index,
even though it meant changing the weight-base
within those particular industries and linking the
subsequent levels to those of the previous period.
The discontinuity introduced by this procedure is
likely to be less serious than that of continuing to
base the indexes on the movements of heterogeneous
groups of commodities, especially in periods where
there occurred significant shifts in the nature of
the components of these groups.

(¢) Changes in Coverage—Bench-mark Indexes

A limitation common to most indexes of phy-
sical output is the lack of complete coverage either
for individual industries or for groups of industries.
Except in rare cases, industrial census returns do
not cover all of the products of an industry. Some
of these commodities either cannot be measured
quantitatively or, taken singly, are of such minor
importance that no separate information is requested,
These are usually included in a “‘miscellaneous’’
section and values only are recorded. The use of
prices or unit values again presents itself as a
solution to the problem. If prices or appropriate unit
values are available for the major proportion of the
products of an industry, it can be reasonably assumed
that prices of the remaining products move approxi-
mately in the same way. Thus, by deflating the
value of the unrepresented products with price data
derived from recorded commodities, the effect of
total coverage is obtained. It is generally agreed
that this procedwe is more valid than to assume
that changes in the volume of reported commodities
represent changes in the volume of all commodities.
The proportion of represented commodities is often
subject to wide variations because of the introduction
of new products or sharp changes in the output of
particular existing items.

It is a characteristic of the fixed-weight formula
used that only by dividing the given value of pro-
duction by a currently-weighted (Paasche) price
index will the desired base-weighted aggregate
(Q1 Po) be obtained. The algebraic operation is as
follows:

2Q1 P1 = %2—:—%—: = 2Q1 Po, in which £Q1 P

represents the total current value of production of
any given industry and ¥P; Qi represents the
ZP o Ql
Paasche-type price index of all the commodities or
of a representative number of commodities in the
same industry. In the actual construction of the
indexes, a short-cut method, the so-called ‘‘coverage-
adjustment’’ technique, was used. This consists of
dividing the aggregate in constant prices of the
represented products of an industry by the ratio of
the current value of represented products to the total
current value of the indusiry (See Table IV for a

sample of the worksheet procedure described here).
This has the same effectas dividing the total current
value by a Paasche-type unit-value index based on
the represented commodities, as follows:
’ I E I’ P lf E N ¥ - i

EQ‘l Po'+ E%l = 2Q1 P1+ Eg:ié in which
2Q1 Po represents the aggregate in constant prices
of the represented products of the industry, £Q:'Py’
the current value of the represented products,
ZQ1 P1 the total current value of the industry and
«EQLP_:' the Paasche-type unit value index of the
Q1 Po
represented products of the industry. (This is illus-
trated in Table V).

The decision was taken however, not to use
the <‘coverage adjustment' procedure when, in
general, the proportion of represented products was
less than 50 per cent of the total value of production
in any particular industry. In such circumstances,
the assumption inherent in the use of prices becomes
increasingly subject to error. The measurement of
‘““materials used’’ deserves special mention in this
comnection. In the construction of “‘net volume?’’
indexes, and for certain industries where quantity
data on products were deficient or not available,
it was necessary to measure the volume of materials
used, and consequently, to adjust for unrepresented
materials. As these materials originate in many
different industries, in other sectors of production
and in imports, they are subject to varying economic
forces. The assumption that a fifty per cent repre-
sentation is sufficient to measure price movements
in these cases can be highly questionable. Generally,
& much higher coverage is required, depending on
the nature and origin of the unrepresented come
modities. Fortunately the annual indexes presented
herein were based, in the majority of cases, on a
high coverage. No serious discrepancies, therefore,
are likely to have occurred from the use of the
‘‘coverage adjustment’’.

In certain cases, where it was observed that
the changes in the unit value of an important product
diverged markedly from the price movements of most
other products in the same industry, the product was
removed from the coverage adjustment and re-added
separately after the remainder of the industry was
deflated with the implicit price index of the more
representative items,

(d) Adjustments for Changes in Inventories—
Bench-mark Indexes

In 1952, the Census of Manufactures, in re-
cognition of the fact that business records can
provide data more readily on values of shipments
than on values of production, changed the annual
questionnaires on products to a shipments basis
(most monthly commodity surveys however, continue
to provide data on commodities produced). For certain
industries both quantities of commodity production
and quantities of shipments, together with value of
shipments are requested. In these cases, for purposes
of bench-mark indexes, value of production for each
commodity and for the total in each year is derived
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by valuing production on the basis of the unit value
of shipments. In all other cases the value of pro-
duction for each industry is obtained in total by
adjusting the value of factory shipments for changes
in the book value of plant inventories of finished
goods and goods in process. The question on year-
end inventories was added to the census in 1954;
for 1952 and 1953 data on inventories were obtained
from the monthly survey of manufacturing inventories
and shipments. Since 1950 the latter survey has
provided information on inventories of goods in
process; except for a few industries, it had never
before been possible to adjust the production totals
for changes in stocks of goods in process.

In the computation of most of the industry in-
dexes, the derived value of production control totals
were deflated with a unit value index based on
reported quantities and values of shipments (see
section on coverage adjustment). The inventory
change is thus deflated, in effect, with an average
annual unit value index of shipments. Ideally, the
book value of inventory changes should be deflated
with a price index that relates specifically to the
commodities involved and that takes account of
turnover periods and bookkeeping methods. Although
this type of data is used in the National Accounts
for the deflation of inventory change by industry,
it is not at present available in sufficient detail for
purposes of the production indexes. Further research
and developmental work is required in this area to
improve the measures of output. The method used
could affect the accuracy of the indexes in periods
of sharp price movements where inventory changes
are large relative to shipments. Such industries
however, are few in number; the majority are those
where large progress payments present special com-
plications both from a reporting and deflation point
of view. In years where results appeared to be
seriously distorted because of this problem other
estimates of production, based on materials used or
labour input, were substituted.

(e) Variations in Business Fiscal Years—Bench-
mark Indexes

The great majority of Canadian manufacturing
firms report annual statistics to the Bureau on a
calendar-year basis. The operations of the remaining
establishments are recorded on various other bases,
but as long as the reports relate consistently to the
same twelve-month period from year to year, the
danger of double-counting is eliminated. No attempt
was made to adjust for possible ‘‘timing"’ discre-
pancies which may have arisen from the use of
these data.

(f) New Products

1t often occurs that the prices of new products
are telatively high during the initial period of pro-
duction and gradually decline as demand and markets
expand and mass production techniques are intro-
duced. If the weights of such products in an industry
are based on the initial high prices, an upward bias
will develop in the index when output of the new
products rises faster than that of the other products

in the industry. As noted eariier this bias is charac-
teristic of Liaspeyres-type indexes and is generally
not serious enough to warrant special treatment
between base period changes. It sometimes happens
however, that serious distortion is caused by in-
corporating a new product in the index at the base
period price when output is expanding sharply and
prices declining at a rapid rate. A striking example
of this problem was when antibiotic drugs began
being produced in large quantities in the post-war
period. In the space of nine years reported physical
output had expanded more than 15 times while the
total value of the drugs in the last year was actually
less than half that of the first year. It would have
been unrealistic to apply the 1949 unit values to
the quantities of penicillin and streptomycin through-
out the period; the index of the drugs industry would
have shown an artificially high rate of growth because
of the very large relative weight of the new products.
In orderto dampen this movement the two ilems were
compiled separately from the remainder of the in-
dustry: their unit values in 1955 were used as
weights for the reported quantities and the resulting
constant dollar total was re-added to that of the rest
of the industry (which was compiled on the basis
of 1949 weights). Although this approach is not
consistent in terms of the accepted base-period
framework, it is more realistic in terms of the current
situation; the size of the distortion in this case
warranted a special adjustment.

Normally, the introduction of new products does
not call for this type of approach, as the effect is
not usually so pronounced. When important new pro-
ducts appear in the compilation and the quantities
of output are available, the unit values are projected
back to the base period on the basis of the change
in the unit values of the other products in the same
industry. If no quantities are reported, the new items
are automatically processed through the coverage
adjustment so that, in effect, their values are de-
flated to base period prices with a unit value index
based on reported commodities,

These procedures serve to improve the accuracy
and analytical usefulness of the series in the more
current period and to offset some of the deficiencies
of base-weighted series.

(g) Mineral Production

In the mining sector, because of the lack of
sufficient data on materials consumed, no indexes
of ‘met’” output were constructed. In the metals
section, production was defined as the ‘‘metal
content’® of the ore treated or exported. The coverage
was practically 100 per cent in all sectors of the
industry. While in the old index, all metals were
treated as one industry because of the difficulty at
that time of breaking down the data into industry
components, the data were available in 1949 to
separate the group into four industries, viz., gold
from auriferous quartz and placer mimes, iron ore,
uranium and other metals. The latter includes all
base metal mines in which the ore contains a variety
of minerals no one of which can be classified as a
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separate industry. In 1949, G.D.P. weights were
available only for gold mining and the remainder
of the metals group in total; the breakdown of
the latter into the other three separate components
was based on ‘‘value added’’, This industry break-
down of the metals group was used only after
1946; sufficient data were not available to provide
corresponding detail in the 1935-1939 weighting
system,

Operations in the fuel, non-metal and quarrying
divisions of the mining industry are more homo-
geneous and each sub-industry was assigned a
separate weight; the G.D.P. weights for each division
were broken down on the basis of ‘‘value added®’
except in the case of coal mining for which a
separate G.D.P. figure was available.

The treatment of the natural gas mining industry
deserves special mention. Because of differences
in development costs, proximity of markets and
available supplies, natural gas produced in Ontario
has a much higher price thanin the Prairie Provinces.
Although the products extracted in both regions
are intrinsically the same, their relative importance
on a value basis is quite different, and, for pur-
poses of the index, they were treated as separate
commodities. Otherwise the very rapid increase in
Prairie gas production in recent years would have
resulted in an upward bias in the index (the well-
head price of gas on the Prairies is the lowest of
any region). A complicating factor is that it is
difficult to separate the mining activity from the
distribution activity, as, in most cases, the valuation
of the gas can only be accurately determined at the
point of distribution. The distribution of natural gas
is classified to electric and gas utilities as per
the S.I1.C. so that it was necessary to estimate prices
at the ‘‘well-head’’ in each region to establish gas
production weights in the mining sector. As noted
earlier, in the case of electric power and manu-
factured gas, both production and distribution are
classified to the utilities indusiry in accordance
with the 8.1.C.

(h) Incorporation of Newfoundland Data

In the previous index, the introduction of
Newfoundland data in 1949 was so handled that it
did not change, in that year, the levels of the in-
dustries affected (mostly iron ore, base metals,
pulp and paper and fish processing); as the data for
the tenth province appeared in the statistics, the
series including Newfoundland were linked to those
excluding Newfoundland in the month of overlap,
so that changes in that province’s output were re-
flected in the index only in succeeding months.

In the new index, it was decided to treat New-
foundland’s production as an addition to Canadian
output in 1949, in line with other major Bureau
series. Because of this change, the level of the
new index is about 1 per cent higher since 1949
than it would have been had the old method been
retained.

10. Indicators — Bench-mark Indexes
(a) Net Output’

The ideal measure of output for each industry
is the volume of G.D.P. originating. As explained in
a previous section, it is not, at present, possible to
develop such series perfectly, although special
efforts were made to construct annual indicators
representing the nearest approximation to the G.D.P.
concept. The indicator that comes nearest to measur-
ing this concept is the volume of ‘‘pet!* output or
of ““value added’.

(1) Characteristics

There are a number of factors which in-
fluence the level of ‘‘pet’ output (total products
less input of materials and fuel) as distinct from
that of gross or total output. Vertical integration of
the manufacturing process, which occurs more often
in industries turning out highly processed goods, is
an important influence. A firm producing cotton cloth,
for instance, may decide to make its own yarn from
the raw fibre, instead of buying it from yarn manu-
facturers. The measurement of cloth output alone
will not reveal this increased fabrication. Again,
a beet sugar manufacturer may install machinery
that permits him to extract a greater proportion of
Sugar per pound of beets. Although the index based
on sugar production will reflect an increase in out-
put, it will understate the increase in net output

since inadequate account is taken of the proportionate
gain in processing.

Experience so far indicates that the most
important factor concerns changes in “*product mix*®
in that an industry making a variety of products
shifts some of its output to goods requiring a higher
or lower degree of fabrication. During the war, for
instance, in the meat-packing industry, the production
of canned and cured meats increased greatly relative
to that of fresh meats which require less processing.
As a result, the volume index based on the ““‘net’?
concept rose appreciably more during this period
than the ‘‘gross’’ index. The opposite movement
occwrred in the immediate post-war period whep
foreign demand for canned and cured meats dropped
to a more normal level,

It should be noted in this connection that the
degree of divergence between net and gross output
depends frequently on the degree of homogeneity of
the industries measured. All other things being
equal, the ‘“‘net’’ output index of a one-product in-
dustry will move parallel to its index of gross output.
The more diversified the production of an industry,
the more sensitive the net output index is to the
influence of product mix. This is particularly true
of those industries with a high input-output ratio
(i.e. those in which materials account for a large
proportion of the value of products, such as meat-
packing, dairy products and flour and feed mills)
where even slight changes in the composition of
production have a considerable effect on the ‘‘net’*
measure,

' See footnote 4 page 12,
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(2) Measwement

The data required to measure the volume
of ‘‘net’’ output consist of both the quantities and
values of products, materials used and fuel and
electricity consumed. The Census of Manufactures
collects the required statistics for a considerable
number of industries and these data were fully ex-
ploited in the development of the annual indexes of
manufacturing production. The method used is similar
to that adopted by Dr. R.C. Geary and Solomon
Fabricant in their research in this field.* It consists
of subtracting from the volume aggregates of pro-
duction (quantities valued al base-year prices) the
volume aggregates of materials, fuel and electricity.
(See Section 5).This procedure eliminates duplication
in that double-counting arising from the transfer of
commodities between establishments in the same
industry is cancelled out.

(3) Problems

It was not possible to construct measures
of ‘net’* output for all manufacturing industries.
The output of many industries is not measurable in
physical units, and the data for some others were
not found suitable. A high degree of accuracy in the
data reported is necessary, especially for industries
with a high input-output ratio; the net aggregate is
very sensitive to even small errors in either products
or materials. Accordingly, the data were subjected
to a careful scrutiny; where the “net’ output index
diverged markedly from the ‘‘gross’’ indicator, and
the movement could not be reasonably explained
(for instance by changes in ‘‘product mix’* or in
tegration),? The original establishment census
returns were examined and advice sought from D.B.5.
specialists in various industries. Often it was
apparent that the data had been erroneously reported
and it was possible to apply proper adjustments. In
some cases special correspondence with major
producers helped to correct important inconsistencies.
When serious doubts as to the suitability of the
data for purposes of the ‘‘net’’ indexes could not be
eliminated, alternative indicators, such as ‘‘gross’’
indexes, were substituted.

A special procedure had to be developed for
the measurement of containers and wrapping materials.
In the majority of industries, these materials are not
reported in physical units and only values are
available. Containers constitute an important share
of the total value of materials in some industries
and it appeared questionable to assume that their
prices moved in conformity with those of other
materials, Accordingly the value of containers and
similar materials was not subjected to the ‘‘coverage
adjustment’’; rather, the base period value was
projected on the basis of the volume of ‘‘gross’’
output and the resulting aggregate was added back
tothe constant dollar aggregate of the other materials.
Admittedly, shifts in the comtent of production may

1 gee Appendix A for references.

2 por a more complete analysis of differences
between gross and net indicators and of the effect of
changes in product mix on the indicators of certain in-
dustries see the D.B.S. Reference Paper No. 34, pages
13-15.

bring about corresponding changes in the types and
guantities of containers and wrapping materials
used, but for those industries in which the cost of
these materials was an important factor, shifts in
types of products manufactured were not large. In
any case, the ‘net’’ indexes do not reflect any
changes in the amount of containers and wrapping
materials relative to products manufactured.

A further problem arises in a net output index
when changes in the nature or quantity of raw
materials are not reflected in the measurement of the
resulting products. This difficulty is tied in with
that of quality and insufficient detail in the tabula-
tion of manufactured commodities. It is conceivable
that changes in quality could be reflected in the
volume of materials but not in the volume of output.
For instance, plastics are displacing wood and other
conventional materials in the manufacture ofa growing
number of commodities. While this change will affect
the level of the volume of materials, no compensating
factor will be recorded in the measuremenit of the
products, unless an additional breakdown of com-
modities by types of materials used in their fabrica-
tion is available in census returns. This often is
not practicable. In industries where distortions of
this sort were observed, net output computations
were not attempted.

(b) Gress Output

For those industries where data problems
prevented the construction of ‘‘net®’ indicators, the
first alternative was the measurement of ‘‘gross’'’
output. When this indicator is used, however, certain
considerations must be kept in mind. One difficulty,
of course, concerns changes in the amount of pro-
cessing applied to raw materials. Where the ‘‘gross’’
indicator was actually used to represent work done,
care was taken to check carefully for any changes
in processing, and it was possible in several in-
stances to make adjustments, either by changing the
relative importance of a particular product which
differed considerably in work-content or by sub-
dividing the industry into groups of firms producing
commodities requiring roughly the same amount of
fabrication. These separate grcups were then in-
dividually weighted with their respective values
added, thus obtaining a result which more closely
approximated netoutput. Another problem which arose
in a few industries was that of changes in the amount
of duplication. Wherever there appeared evidence
that the products of some firms were subsequently
used as materials by other firms inthe same industry,
the data were examined for any signs of disturbance
in the normal flow of the commodities affected. In
the industries most seriously affected by the duplica-
tion problem, such as wire products, primary iron
and steel, fertilizers, etc., it was possible to con-
struct ‘‘net output’® aggregates, and the problem
was solved automatically.

It should be noted here that in the case of
several industries for which data on materials were
not considered sufficiently reliable to be used in
the compilation of ‘net’’ indexes, the materials
date nevertheless proved useful in analyzing the
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‘‘gross’’ series and in making them more accurate
and representative of the ‘‘net’’ concept; it was
possible in several cases to detect discrepancies
arising from changes in the amount of duplication
or processing or from incorrect reporting and to
apply compensating adjustments tothe ‘‘gross’* data.

{c) Materials Used

When production data were not available or
proved deficient another alternative indicator of net
output was the volume of materials consumed. In
most cases, data on materials are less representative
of net output than data on products, and except
where one or two materials constitute the bulk of
materials used, they should be used as sparingly
as possible. The same care, of course, had to be
exercised, as in the case of products, in checking
for changes in the amount of processing. In some
cases, when several materials were involved, it
was necessary to make adjustments forbasic changes
in the nature of materials used; during World War II
for instance, because of shortages or shipping
difficulties, producers in a few industries had to
resort to substitutes. If changes in the amount of
fabrication, in the degree of integration or in the
composition of production result in changes in the
ratio of net oufput to gross output, the index based
on final products will always be closer to net output
than an index based on materials.

(d) Values Adjusted for Price Changes

Another type of indicator used in the index
is value of production or materials deflated directly
by an index of prices or of “‘cost of production’’.
This approach was used more extensively for the
1946- 1953 bench-marks than for the 1935- 1946
indexes. It was used in most industries for which
quantity data on products or materials or both were
not obtainable or proved unsuitable. Basically, the
volume indexes derived from this method have the
same limitations as ‘‘gross’’ or materials indexes.
An additional difficulty is in obtaining adequate
deflators. In a few cases existing price indexes
were considered suitable to deflate industry values:
examples arethe printing and publishing group, where
wholesale prices for the major materials items were
used in developing deflators for the value of mate-
rials, and the heavy electrical machinery industry,
where recently-developed special manufacturers’
price series were used to deflate values of motors
and other heavy electrical items. In most cases,
however, the industries involved were those for
which output and product prices are difficult to
define in unit terms and where the coverage of
quantum data on materials is not sufficiently large
to develop a volume of materials index (examples
are industrial machinery and railway rolling stock).
For such industries, ‘‘cost of production’’ indexes
were constructed by combining unit value indexes
of available materials items with average hourly
earnings of production workers according to the
relative importance of each factor in the base period
as determined by total value of materials and total
wages. The resulting index was then used to deflate
the total value of production in each industry. The
production indexes derived from this “‘cost’’ deflation

approach are among the least satisfactory; the
deflators make no allowance for changes in profit
margins nor for costs other than labour and materials.
Furthermore, the materials for which unit values
could be compiled did not account for a large pro-
portion of total materials used and are not necessarily
representative of the total in all cases, Fortunately
the industry production series developed from this
method account for only 8.6 per cent of the overall
index, although they are concentrated in the durables
group. The development by the Prices Division of
the D.B.S. of special manufacturers’ price indexes
classified on an industry basis, soon to be com-
pleted, will provide much more accurate price in-
formation for use in conjunction with industry values
of production and more extensive use of the deflation
approach will be possible in future revisions.

(e) Man-howrs

For a few industries, the only available
means of approximating volume of output was through
man-hours worked. One advantage of labour series
is that they relate fairly closely to actual work done.
The main disadvantage is that they do not reflect
any changes in productivity (output per man-hour).
The problem is further complicated in that it is not
possible to measure directly changes in productivity
without the very data on physical output which
necessitated the use of man-hours in the first place.
A solution is to apply to unadjusted man-hour series
productivity changes in related industries where
information exists to calculate such changes, In the
present revision of the index an average output per
man-hour ratio based on a group of metal-working
industries was applied to the man-hours of the
aircraft and parts industry for the post-war period.
In other industries where man-hours were the only
available data, no adjustment for productivity
changes was afttempted; however, these industries
are relatively small and account for only a minor
proportion of the total index in the post-war period.
Greater use of man-hour statistics to represent
oulput was necessary during the war period when
industrial designs and manufacturing processes were
greatly altered in some industries to meet the needs
and specifications of the national defence programme,

In the monthly index, man-hours are used to
represent ‘‘work done’ in a large number of in-
dustries. In this case the use of unadjusted man-
hours to represent production over several years
could lead to a serious downward bias in the overall
index due to the failure to take account of the
growth in productivity. An attempt is made in the
current revision to anticipate changes in output per
man-hour in the period subsequent to the last bench
marks. A discussion of the methods used in estimating
output per man-hour ratios for use in the current
series is given in the section describing the con-
struction of the monthly index.

11. Coverage by Types of Indicator—Bench-mark
Indexes

As indicated in Chart IT it was possible to
derive ‘‘net’® output indexes for industries repre-
senting 44 per cent of the 1949 weights for manu-
facturing. Gross output indicators account for 29
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per cent of the weights, volume of materials for 9
per cent, values adjusted for price changes for 16 per
cent and man-hours for 2 per cent. These percentages
apply to the bench-marks for the recent period and
the major difference between these proportions and
those of the 1935- 1946 period is the marked decline
in the use of man-hours in the post-war period and
the corresponding increase in the use of the de-
flation method.

12. Computation and Analysis—Bench-mark Indexes

Practically all of the data used in the construc-
tion of the annual or bench-mark indexes were
obtained from Census of Industry files. The first
step was the tabulation, for each year of the period
covered, of the quantities and value of products,
materials, fuel and electricity, the value of the
opening and closing inventories of finished goods
and goods-in-process, the number of wage-earners
or production workers and total wages received
by them. In other words, all available information
that could be of help in measuring as accurately as
possible the volume of output for each industry was
transcribed onto worksheets preparatory to com-
putation and analysis. Census values of production,
shipments and inventories exclude manufacturers®
sales taxes and other excise duties® but include
cost of containers when these are not returnable.
Goods purchased forresale without further fabrication
are omitted. Before the worksheets were handed out
for computation, the tabulated material was given a
preliminary examination in order to discard any
obviously defective data or items which lacked
continuity or had been affected by changes in
classification. It was at this stage that it was
possible to determine where changes in the weight-
base within certain industries would materially
improve the coverage and accuracy of the indexes.

The next step was the actual computational
work. The total value for each item in the base period
was divided by the total corresponding quantity,
giving a fixed unit value for the item. The quantity
in each year of the period covered by the index was
multiplied by this fixed unit value. After each item
in the industry had been treated in this way, a sum
was taken, for each year, of the values at constant
prices. At the same time, the values at cuwrent
prices of the same items were also summed. The
division of the latter figure by the total current value
of the industry in each year gave the percentage of
coverage. The sum of the values at constant prices
of the covered items was then divided by this
coverage ratio, As explained in a preceding section
this has the same effect as dividing the total current
value of the industry by a Paasche-type unit value
index based on represented items. The resulting
‘“blown up’’ aggregate in each year was then divided
by the aggregate in the base year to derive the

! Customs import duties are included in the value
of production but, since they are also included in the
cost of materials used,they are automatically subtracted
out in compuling value added.

physical volume index. This brocedure was applied
to the products, materials and fuel and electricity
ofthe industries for which these data were available,
A sample of the work-sheet procedure is presented
in Table 1V.

After all relevant series were assembled, the
data were subjected to a careful analysis. Priority
was given to the preparation of a volume aggregate
of net output for as many industries as possible.
The information on production and materials was
thoroughly examined for consistency and com-
parability. The analysis was facilitated by having
the results displayed over a period of years, Marked
discrepancies between the movements of products
and materials called for further investigation. In
many cases this meant referring back to the original
returns of individual firms to check the accuracy
and consistency of the data reported. During this
phase of the work, Bureau specialists in various
industries were often consulted. Their knowledge
of the history and background of the industries and
firms, of changes in methods of manufacture and of
the reliability of the information collected, helped
greatly in deciding on the best line of approach.

The number of wage-earners employed was
available on an annual basis for each of the industries
included in the census reports. An estimate of man-
hours was also obtained by dividing the total wage-
bill in each industry by average hourly earnings.
Any wide gap between the number of wage-earners
or man-hours worked and the production estimate
which could not reasonably be attributed to changes
in productivity, directed attention to possible dis-
crepancies requiring close scrutiny and adjustment,

13. Revisions in Existing Bench-mark Indexes

The bench-mark indexes developed at the time
of the last revision, based on 1935- 1939 = 100, and
covering the period 1935- 1946, were, for the most
part, incorporated in the new index without further
adjustment. The great majority of the annual indexes
for this period were simply re-expressed in terms of
1949=100 and linked in 1946 at each individual
level of detail to the new annual indexes. Among
the few important revisions applied to the annual
series in the 1935- 1946 period were the inclusion
of milk and cream pasteurization and bottling,
hitherto classified to retail trade and now covered
in the output of manufacturing dairies. Also, the
net indexes of the tobacco products and brewing
industries were revised to reflect the removal of
indirect taxes from the value of products. As a
result of further analysis,the “‘net’’ indicators in the
old index (1935-1947) for the woollen yarn, mis-
cellaneous woollen goods, carpets, mats and rugs and
cordage, rope and twine industries were considered
to be inaccurate and the corresponding *‘gross’’
indexes were substituted in the new compilation.
The basis of valuation of petroleum products was
also changed in the 1935- 1939 base period in the
light of more recent data; this affected the weight
of the industry and also the relative importance of
individual products within the industry. In the
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TABLE IV. The Breakfast Foods Industry
(sample of worksheet procedure for bench-mark indexes of net output)
1949 }.9421
unit value 1950 9
{2:1)=Po 35
Part A (Gross output index):
1. Q1 - Reported production of corn TIAROSE s 1b, 23, 367, 710( Qo)* 23, 652, 307 24, 285, 388
3, P1@1 - Reported current value $ 5, 224, 636 (PoQo)* 0.22358 5,482, 310 6,083,904
3. Po@i - 1949 unit value x reported quantity ... $ 5, 224, 636 (Po Qo) 5, 288, 133 5,429, 721
1. Qi-Reported production of puffed graiNS ..o lb. | 12,618,934 12,614, 198 18,019, 631
9. P1 Q1 - Reported current value ......ccooees S 3,622,394 0. 28706 3,491,845 5,795, 048
3. Po@1 - 1949 unit value % reported quantity ... el 3,622,394 3,821,032 5,172,715
i
2.+Other specified products?
F )
(8) SP1Q1 (specified products) (£ line 2) 18, 342, 564 18,844, 537 | 23,306, 285
(%) S P1Q1 (census value of all products) 18, 411, 631 (ZPoQo)* 19,095,086 | 23,695,909
(c) Coverage ratio 100{(a) +(b)] ... 99.8 98.7 .
(d) T Po@ (specified products) (X line 3? ..o 18, 342, 564 18,723,840 20,880,787
(e) S Pou (all products) 100 [(d) +(e)] .. 18, 411,631 18,970,456 | 21, 220,312
(f) Index: 1949 = 100, 100[ (e) + EPoo] .... 100.0 103.0 115. 2
Note: The same results, disregarding rounding error, can be obtained by
deflating the census total value of products ty the implicit Paasche
unit value index derived from the current and constant dollar totals of
the specified products as follows:
(2 100[(a) #()] 100.0 100. 6 1116
(hy 100 [(B) +(8)) orrrrnnne 18, 411, 631 18,970,456 | 21,220,312
(i) Index: 1949= 100, 1w[(h)+_poqol .................................................. 100.0 103.0 115, 2
Part B (Materials index exclusive of containers):
1. Q1 - Reported use of wheat bu. 607, 139 628, 450 701, 602
2. p1q1 - Reported current value $ 1,378, 162 2. 26993 1, 283, 657 1,490, 118
3, poqi - 1949 unit value x reported QUARLIEY oo $ 1, 378, 162 1, 426, 538 1,592,582
1, q1 -Reported use 0f COIM wovminsnrnaes bu. 955,914 5886, 874 974, 148
2. piqi -reported current value ... TR | 1,677, 709 1.75508 962, 245 2,098, 555
3. Dol - 1949 unit value x reported QUANILY ..o $ 1,677, 709 1,030,011 1,709,708
1.
Other specified products?
3.
(a) Tpra1 (specified materials) (X line 2)*. 5,948, 374 5, 304, 229 1,203,768
(b) Tp1q: (census value of all materials ex. CONLAINEIS) (uvvircniienrs 6, 268, 454 (200 G)* 6, 178, 370 7,730, 161
(¢) Coverage ratio 100{(a) ) R ——— 94.9 §5.9 93,9
(d) Spoa1 (specified materials) (X line 3)? 5, 948, 374 5, 571, 3517 6,853,332
(e) Spoqs (all materials), 100[(d) +(e) ... 6, 268, 454 6.485.864 | 7,353,361
(£) Index: 1949=100, 100{(e) +Zpoqol 100.0 103.5 173
Part C (Containers):
1949 value of containers projected on gross output index ...eicrnnens 2,434, 366 2, 507,397 2, 804, 390
Part D (Electricity purchased):
1. q1- Reported quantity purchased ... kwh.| 19,949,882 19, 134, 229 17, 635,879
2. p1a1 -Reported value of purchased electricity ... $ 108,071 0.00542 124,305 129, 199
3. poq1 - 1949 unit value x reported quantity $ 108,071 103,708 95, 586
Part E (Purchased fuel used):
(8) p1 Qi - Reported total Census VAIIE ... e $ 182, 343 202,814 208, 295
(D) 1949 base-weighted price index (special computation) 100.0 102.9 105.9
PR T (O )1 e— $ 182, 343 197,098 196, 690
Part F (Net output index):
(i) ZPo@1 Products [ (e) of Part Al.... 18, 411, 631 18,970,456 | 21, 220,312
(i) Epoa: Materials [ (e) of Part B] ... 6, 268, 454 6,485,864 | 7,353,361
(iii) poq1 Containers (Part L s et 2,434, 368 2,507,307 2,804, 390
(iv) po@ Electricity (3 of Part D) 108,071 103, 708 95, 586
(v) Dot Fuel [ (6) of Part El ettt 182, 343 197,098 196, 690
(vi) Net output in 1949 dollars, ()=[(ii) + (LD + (¥ + (D] v 9, 418, 397 9,676,389 | 10,770, 285
(vii) Net output index: 1949=100 = 100.0 102.7 114. 3

111 the base year Po=P1 and Qo=&

1.
2 [ncludes all those other reported products (or materials) for which both quantity and value were sufficiently consistent to be usable,
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electric and gas utilities division, the distribution
of natural gas, not covered in the old index, is now
included; in addition, electric power and manufactured
gas, measured at the production stage in the old
index, are now measured at the point of distribution
so thatthe new index for this sector reflects changes
in the distribution pattern of eleciricily and gas.
(See Part II).

All of these changes were also incorporated in
the new annual series in order to make the revised
index comparable throughout the period covered. The
per cent increase shown by the old index between
1935- 1939 and 1946 was 71.9 while the increase in
the new index over the same period is only slightly
higher at 72.8. While the changes described above
resulted in considerably higher levels of output in
most of the industries affected, these were mostly
offset by the effects of therevisions in the 1935- 1939
weighting system. (See Section 7).

14. Period Covered—Bench-mark Indexes

The bench-mark indexes for the more recent
period beginning in 1946 (on the 1949 reference-
weight base) were extended to 1953 for the majority
of industries. In many cases, especialiy where the
monthly series diverged considerably from the
bench-mark indexes (most often in industries re-
presented in the monthly index by man-hours) the
latter were extended to the most recent year for
which census data were available. The period
covered by the bench-mark indexes is indicated for
each indusiry in Appendix C. In general, bench-mark
revisions are possible two years after the current
period.

The monthly series were adjusted to the annual
indexes up to the last computed bench-mark in each
industry. The levels of the indexes at that point
were projected forward on the basis of the monthly
series, For industries where both “‘net’’ and ‘“‘gross’’
bench-mark indexes were developed the ‘‘net’’
index is the one used in the compilation. Both the
““net’” and ‘‘gross’’ indexes are shown in Appendix C
for purposes of comparison; for years subsequent to
the last bench-mark, the net index is projected on
the basis of the monthly indicators. Past experience
has indicated that, generally speaking, no serious
gap is likely to develop between the movements of
the ‘‘net’* and ‘‘gross’’ indexes over a short period
of years, and any differences tend to be offsetting
at the total level.

15. Description of Methods—Monthly Indexes
(a) Indicators

The majority of indicators available to measure
owput on a monthly basis are in the form of com-
modities produced, materials used or man-hours.
Of necessity, monthly coverage of commodity data is
much less complete than the coverage obtained in
the annual census surveys. Since it is not possible
to measure the concept of ‘“‘net output more fre-
quently than at annual intervals, indicators of
‘“‘gross’’ output are used as the most satisfactory

alternative. Since the last revision of the index,
the D.B.S. has initiated a number of additional
commodity surveys and data from these have been
incorporated in the new index. In addition, quarterly
commodity production data on processed foods and
clothing were adapted for use in the monthly indexes
by using man-hours as interpolators between the
quarterly levels. As a result, the coverage of ip-
dustries represented hy physical output data was
increased from 44 per cent in the old monthly manu~
facturing index to 54 per cent in the revised series.
By contrast, the proportion represented by man-
hours was reduced from 43 per cent to 38 per cent
in the same comparison. Moreover, the quality of
the man-hour data was improved by the application
of special adjustments as outlined below., New
monthly commodity surveys on chemicals and small
electric appliances have recently been inaugurated
and as soon as itis possibleto link these new series
to existing indicators they will be incorporated,
thereby further reducing the proportion of industries
represented by man-hours. A complete description
of the monthly indicators used in the revised index,
together with the source of the data, is given in
tabular form in Appendix B. The descriptions which
follow apply to the period beginning in 1946. The
bench-mark revisions to the earlier period were also
applied to the monthly series; apart from these
changes, the monthly indexes from 1935- 1946 were
not subject to revision and their construction is
described in D.R.S. Reference Paper No. 34.

(b) Compilation

The first step was the tabulation by months
of available data to represent total output in each
industry. Where there was a choice to be made
between various series, the indicator that most
closely approximated the movement of the bench-
mark index in a particular industry was chosen. In
several cases, the monthly commodity figures for
past years were adjusted to agree with the corres-
ponding totals derived from the annual census
surveys. In the industries for which the monthly
indicators were of doubtful accuracy, the bench-mark
indexes were projected as far forward as possible,

Within the majority of industries, the formula
used was that of the average of relatives, whereby
the index for each individual item' is assigned a
percentage weight according to its value share in
the industry as indicated by census data in the base
year. The coverage of represented commodities
within industries is generally lower in the monthly
indexes thanin the bench-mark series: in the monthly
series, the weight of unrepresented items is imputed
to the represented items by allocating pro-rata to the
latter the total weight of the industry. It was thus
assumed that the volume of unrepresented com-
modities moved in the same way as the volume of
represented commodities. In most industries re-
presentation appeared adequate enough to Jjustify

' The index (1949=100) for each item is derived
by dividing the quantity reported in each month by the
monthly average (*4; of the annual total) in 1949,
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this assumption. In two industries, namely dairy
products and flour and feed milling, approximate
value-added weights were obtained for each item of
output by identifying in the base period the materials
consumed in the production process and subtracting
their value from the selling value of the products.
By this procedure the averages of the monthly series
agreed more closely with the ‘‘net’’ volume bench-
mark indexes. It is desirable to establish a proper
weighting pattern for industries of this type in which
the ratio of value of materials to value of products
is high since any change in the composition of pro-
duction has a marked effect on the levels of the
indexes.

In a number of industries, especially where
new products were involved, the formula used was
the relative of aggregates in which quantities are
valued at base-year unit values or approximations
thereto.

(c) Adjustments for working Days

The flow of production month by month is
affected by the inconsistencies of the calendar;
production in February, for instance, tends to be
lower than in any other month owing to the fewer
number of working days; also, the number of Saturdays
and Sundays varies from month to month, thus affect-
ing the length of the work month in industries not
operating seven days a week. After monthly indexes
were compiled for each industry, they were adjusted
for changes in the number of working days in each
calendar month. The purpose of this adjustment is to
place output on a monthly rate basis so thai, in
effect, the monthly indexes are re-arranged to reflect
the changes in production that would occur if all
months contained an equal number of working days
in each industry. The adjustment was not necessary
for industries represented by man-hours since the
latterrelate to a uniform period each month, generally
the last weekly pay period, No working-day adjust-
ment is made for statutory holidays, their influence
being incorporated in the seasonal factors.

The number of days worked per week differs
from industry to industry and from firm to firm, al-
though firms in the same industry tend, in general,
to follow a common practice. The adjustments in
the old index were based on information contained in
industry wage contracts provided by the Economics
and Research Branch of the Department of Labour;
the data were based on the early post-wer years.
For the revised index, a study was made of all the
January, 1957 reports from establishments included
in the Bureau’s monthly Employment Survey in
industries requiring working-day adjustments; the
monthly questionnaire requests information on
the number of days the plant was in operation
in the survey week. Where coverage was low,
additional data were obtained from the Department
of Labour. Results were reviewed and discussed
with industry specialists in the Bureau.

In the majority of industries the data indicated
there was no change in the length of the work-week
throughout the period covered by the revised index.

Where the 1957 data showed a change compared with
the earlier material, the approximate timing of the
change was based on a study of trends over the
period in standard working hours per week in each
industry as published by the Department of Labour.
In some industries, the change was substantial,
from a 6-day work week in 1946 to a 5-day week
in 1957.

The procedure consisted first of drawing up,
from an examination of the calendars for the period
1946 to 1957, four schedules of the number of days
worked in each month of the period. Each schedule
related to a group of industries working, on the
average, 2 common number of days per week as
follows: 5 days, 5% days, 6 days, and 7 days. The
average obtained by combining the establishment
data from the employment reports in each industry
was rounded to the nearest of these categories. The
number of working days by months in each category
was placed on a percentage basis, the sum of the
monthly ratios for any year averaging 100. Thus,
four sets of working-day adjustment ratios were
developed, each covering the entire period. The
volume index for each industry (or in a few cases
for components of industries)represented by quantita-
tive data wasthen divided by the appropriate category
of adjustment ratios. The number of days used for
adjustment in each industry is given in Appendix B.

(d) Adjustments to Bench-mark Levels

The next step was the adjustment of the
monthly indexes to the annual series. Where ‘“‘net”
annual indexes were available, these were used
as the bench-marks. Where no annual ‘‘net’’ indexes
could be constructed, however, the alternate annual
series were used as bench-marks. Although year-
to-year discrepancies between the annual indexes
and the monthly averages were not, in general, too
serious, the accumulation of these differences often
reached considerable proportions over the longer
term. Almost invariably the monthly indexes showed
lower levels than the annual, the degree of bias
being more pronounced in industries showing diverg-
ing trends of gross and net output and in those re-
presented by monthly man-hour data. If a fixed ratio,
based on the relation of the bench-mark figure to
the average of the monthly figures is applied to each
monthly figure, the monthly average will then corres-
pond to the bench-mark level, bul discontinuity
often arises between figures for each December
and the following January depending on variations
over the period in the rate of change between the
annual index and the monthly average. This dis-
crepancy was especially serious in certain industries
where changes in output per man-hour were con-
siderable., After the fixed ratio had been applied to
the original indexes, the series were examined to
determine the years in which smoothing was
necessary. The change between December and
January in the unadjusted indexes was compared
to the change after the indexes were adjusted te
bench-mark levels. In those years where there was
a significant difference the series were adjusted
as follows: The January adjustment was derived by
applying the January/December ratio of the original
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series to the December figure after adjustment to
bench-mark. Inthis waythe change between December
and January in the original series is retained in
the adjusted series. The difference in index points
between the new and the old January levels was
distributed over the year as follows (‘‘x'’ represent-
ing the difference in index points between the new
and the old January levels):

January X July ey
February ¥x August =%
March Yx September “Yx
April x October -l
May 0 November “Yx
June X December 0

This ‘‘smoothing’* adjustment has the effect of
spreading the difference in the December-January
movement over the entire year in such a way that no
one month bears the full effect of the adjustment,
and that, at the same time, the month-to-month
movements are, generally speaking, not seriously
disturbed. In cases where the adjustment was large
and in the same direction for several years, the
method, in effect, superimposes an additional
seasonal pattern on the original series; this problem
was handled by compiling two sets of seasonal
adjustment factors for such industries: one based
on the period covered by the bench-mark adjustments
for the deseasonalization of this period, and the
other based on the original series for the seasonal
adjustment of the period subsequent to the last
bench-mark. The use of estimated output per man-
hour adjustments for those industries represented
by man-hours should bring the levels of the monthly
indexes in future more in line with the bench-mark
indexes, thereby reducing the need for these special
adjustments.

(e) Adjustments to Man-hours

In the case of industries for which no monthly
quantum data on products or materials are available,
it is necessary to use man-hours as indicators of
output. Their use is confined to the manufacturing
sector. The mining and eleciric and gas utilities
divisions of the index are well covered with physical
volume series.

The monthly man-hour data used in the index
are collected by the Employment Section of the
Bwreau from establishments employing 15 or more
persons. It is assumed, therefore, that the man-hours
relating to plants employing fewer than 15 persons
will follow the same trend as in the larger establish-
ments. The use of man-hours in the monthly index,
however, is concentrated in those industries where
the bulk of production is accounted for by plants
employing more than 15 persons.

The monthly hours data relate to hourly-rated
wage-earners and coverthe pay period ending nearest
the last day in each month. For the majority of
establishments the pay period consists of one week.
If these figures were to be used as reported to
indicate productive activity, it would have to be
assumed that the hours worked during the last week

of the month were representative of the hours worked
during the whole month. For purposes of the index
it would be preferable to have the data relate to the
pay period ending nearest the i5th of the month.
The figures, therefore, are subjected to a two months’
moving average whereby the man-hours worked in
the last week of two successive months are added
and averaged arithmetically. This procedure has the
effect of smoothing the monthly trend and of being
more indicative of work done throughout the month.

When a strike occurs in an industry represented
by man-hours, special care is taken to ensure that
the series is not distorted. For instance, if a strike
occurs in the last pay period of the month, and
lasts for the entire week, the plant affected will
report no hours for the period; however, the plant
was in operation during the first three weeks of the
month and the pay period in this instance is not
representative of the entire month, A special adjust-
ment is therefore necessary so that the loss of only
one week is reflected in the figures. Any major
strike not covering a complete month necessitates
this type of correction, These timing adjustments
are made only in cases where strikes are important
enough to distort significantly the man-hours of the
industries involved.

An important innovation in the revised index
concerns adjustments to man-howrs for estimated
changes in output per man-hour. The failure to allow
for such changes was a major shortcoming of the
old index; most-of the differences between the annual
levels of the new indexes and those of the old
indexes (whén expressed on the same base) in recent
years is attributable to the use of unadjusted man-
hours in the old series,

During the period covered by bench-mark indexes,
the man-hour series were automatically adjusted
when they were ““tied'’ into the annual levels (which
were designed to measure output in every case) as
described in the preceding section. For the period
subsequent to the last bench-marks, however, the
use of unadjusted man-hours to represent production
would impart a downward bias to the series involved,
especially in times of rapid or sustained industrial
expansion. Adjustment factors for this period were
developed in the following manner: apparent output
per man-hour ratios were obtained in the years
(since 1946) for which bench-mark indexes were
available by dividing the bench-mark index for each
industry by an index of man-hours; the latter was
derived by dividing annual census production-worker
payroll by average hourly earnings. The ratios were
plotted and a fitted straight line was drawn through
the ratios and projected to the current period. Where
the trend in apparent output per man-howr was
relatively smooth, the long-term annual average
ratio was distributed by months and applied to the
reported monthly man-howrs in the current period.
The ratios, however, are subject to adjustment. In
a period of recession the trend of output per man-
hour generally tends to flatten out or even decline,
while in periods of sharp expansion it will tend to
increase more rapidly. In 1857 and 1958, for in-
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stance, when manufacturing output showed a declin-
ing trend, it appeared apptopriate to dampen down
many of the adjustment ratios. Where the past trend
of the ratios was erratic, the industry bench-marks
were projected to the most recent available year to
reduce the possibility of accumulated errors. A
running check on the ratios is maintained by com-
piling up-to-date preliminary berch-marks from the
monthly survey on value of manufacturing shipments
and inventories; the derived value of production for
the industries involved is deflated with the most
appropriate available price indexes. Although these
preliminary annual series are only approximate, they
provide a basis on which judgments can be made
concerning adjustment to the ratios.

It is planned to incorporate revised bench-mark
levels in the index at regular intervals as census
of industry data become available. In this way, the
indexes represented by adjusted man-hours will not
have to run too long without revision. It is expected,
however, that future revisions to these indexes will
not be as large as in the past. The man-hour adjust-
ments are designed to bring the monthly averages
of the current index more in line with the eventual
bench-mark levels.

(f) Adjustments for Seasonal Variations
(1) Introductory Note

Seasonally - adjusted data on production
have been published by the Dominion Bureau of
Statistics for many years. (See Monthly Review of
Business Statistics, February, 1944 and May, 1947,
for seasonally-adjusted indexes 1919 - 1946). However,
at the end of 1952 publication of the seasonally
adjusted Index of Industrial Production was sus-
pended, pending further research into, and develop-
ment of, improved seasonal factors. Publication was
resumed in the February, 1956, issue of the Canadian
Statistical Review. The method of seasonal adjust-
ment used was described briefly in that issue of the
Review and set out in detail in the D.B.S. Reference
Paper No. 171, tegeasonally Adjusted Economic
Indicators, 1947-1955, (An Outline of Problems
and Methods)’’. In regard to the Index of Industrial
Production, seasonal adjustment was carried out by
the ‘hand”’ method at the total durables, non-
durables, mining and electricity and gas levels;
these four major components were then summed to
obtain the total. For analytical purposes, sixteen
of the industry groups within manufacturing were
also seasonally adjusted, some on a quarterly basis,
the others on a monthly basis. Although the move-
ments of these component series were consistent
with those of the composite groupings, they were
never entirely integrated.

The present reference paper introduces sea-
sonally-adjusted production indexes whichincorporate
the latest developments in this field. The indexes
were processed in Washington on the Bureau of the
Census Univac computer using methods developed
by U.S. statisticians and programming specialists.
It would have been impractical to develop and

maintain by hand methods seasonally-adjusted series
on the detailed and refined basis that the use of the
electronic computer made possible.

The nature and causes of seasonality and
problems of measurement are discussed in general
terms in the reference paper referred to above. The
following paragraphs are restricted to a discussion
of specific problems arising and solutions adopted
in the seasonal adjustment of the Index of Industirial
Production by electronic computers.

Variation in the length of the reporting period,
or what is known as calendar variation, is a basic
seasonal factor. The treatment of this problem is
discussed in an earlier section under the heading
“Adjustments for Working Days’'. The industry
components of the industrial production index are
adjusted for variations in the length of the work
month before the electronic computation of the
seasonal factors.

(2) Delinitions

Seasonal movements or variations are
distinguished from secular, eyclical and random or
irregular movements by students of time series.
Time series are a composite of all four types of
movement. Secular movements are defined as those
smooth, regular, long-term movements whose per-
sistence is associated with some basic underlying
growth characteristic. Cyclical movements consist
of expansion in a majority of economic activities,
followed by a similarly general contraction, which
in turn gives way to recovery and a new phase of
expansion; cyclical movements may vary in length
from one year to 10 or 12 years, but average 4 to 5
years, although no two are alike. Random or irregular
movements are those occurring without any clear
pattern in timing or amplitude. Seasonal movements
are those recurring within each year and having some
stability within the industry or area under observa-
tion. When these repetitive seasonal movements are
removed from the data, the analyst is able to con-
centrate his attention on the other elemenis in the
time series.

(3) Data Problems

in preparing the raw or unadjusted data
for seasonal adjustment each series was carefully
examined for irregularities and any factors which
caused distortion or interruptions in the normal
movement of the series. It is important that such
elements be removed from the series before they are
processed for the derivation of the seasonal factors
since they tend to obscure or disturb the underlying
seasonal pattern and thus make the mechanical
extraction of the factors less accurate,

One of the most frequent causes of irregularity
is major labour disputes. This problem was handled
by estimating the approximate levels of output that
would normally have been recorded during the strike
period. In some cases strikes are followed by a
period of abnormally high output in order to replenish
depleted stocks; hence levels of output during these
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months have to be reduced in accordance with the
more regular production pattern. Each major strike
had thus to be examined for its effect on the pro-
duction indexes and appropriate corrections applied
to the ‘‘raw’’ series preparatory to the computation
of the seasonal factors,

Problems of discontinuity arose in many in-
dustries resulting in abrupt changes in the seasonal
pattern. The most common type of discontinuity was
in connection with the adjustment and smoothing of
the monthly indexes in line with bench-mark levels.
(See section on ‘“‘Adjustments to Bench-mark
Levels’). Where the smoothing adjustments were in
the same direction for several years, the procedure
resulted in an artificial seasonal pattern being
superimposed on the original series. This particular
characteristic was confined to the years for which
bench-mark indexes were used so that the seasonal
pattern for this period differed from that of the later
period. In these cases, two sets of seasonal factors
were derived; one based on the period covered by
the bench-mark indexes and the other based on the
original indexes (after adjustment for working days).
The latter set was used to seasonally adjust the
monthly indexes subsequent to the last bench-mark
year. Where the smoothing adjustments did not result
in any significant irregularities, only one set of
factors was developed.

Another {ype of discontinuity arose from the
introduction of new data or the substitution of one
series for another where the seasonal pattern of the
new data or series was substantially different from
that of the original figures. For instance, when iron
ore was f[irst extracted in volume from the Quebec-
Labrador fields in 1954, the seasonal pattern of
total iron ore mining was greatly disrupted. Winter
conditions prevailing in this northern area restrict
mining operations to the period from late spring to
early fall while iron ore properties in other areas
are not so severely affected. Moreover, the summer
production peak in these new fields dwarfs that of
other iron ore mines. These conditions resulted in a
sharp change in the seasonal pattern of jron ore
production in 1954 and the pattern prevailing prior
to that date was not applicable to subsequent years.
Two sets of seasonal factors were therefore
necessary, one of which was based on the 1946- 1953
period. In order to obtain a sufficiently long period
to develop factors for the second set, the 1955
production pattern in the Quebec-Labrador fields
was added to that of the industry total from 1950
to 1954 (six years is the minimum period for electronic
programming); and the resulting seasonal ratios were
used to adjust the indusiry index since 1954.

In a few cases where man-hour data were re-
placed in the later years by volume of production
series, and the seasonal pattern of the new series
was substantially different from that of the man-
hour indexes, the production pattern of the later
period was used to interpolate the monthly series
between the bench-mark levels of earlier years. The
monthly indexes derived in this way were used along
with the actual production series for the later period
to derive the seasonal factors.

Adjustments were applied to the original series
for other types of irregularity when these pertained
to a short period of time. When longer periods were
involved such as in 1946 and 1947 when industries
were converting their operations from war production
or were affected by the long, widespread strikes
prevalent in this period, the disturbed years were
deleted entirely from the computation of the seasonal
factors orreplaced by an adjacent, more typical year.

(4) Method

The computation of the seasonal factors
was done by high speed electronic computers, It
was thus possible to take advantage of the latest
and more refined techniques developed mainly by
the staff of the U.S. Bureau of the Census. The
method used in deriving the seasonal factors, known

as Univac Method II, may be briefly described as
follows:

(1) A 12-month moving averageis run through the
original data (the production indexes after
adjustment for calendar variation and other
adjustments as noted above in sub-section
¢); an additional 2-month moving average is
computed to centre the dats,

(2) Ratios of the original data to the centered
12-month moving average are computed.

(3) Extreme items are identified and replaced
by more representative ratios and smooth
curves fitted to all ratios for each month.

(4) A preliminary seasonally-adjusted series is
derived.

(5) A weighted 15-month moving average of the
preliminary seasonally - adjusted series is
computed.

(6) Ratios of the original data to the 15-month
moving average are computed.

(7) Extreme items are again replaced by more
representdtive ratios and a smooth curve
fitted to the ratios for each month.

(8) A final seasonally-adjusted series is derived

(9) Seasonal factors are projected ahead one
year.

In the process of carrying out the above steps
the computer makes various checks for reliability,
residual seasonal, etc: measures the irregular,
cyclical and seasonal components and computes
ratios of one to the other, gives the number of months
required for the emergence of cyclical dominance,
prints out several charts, including one showing
the seasonally-adjusted data and original data, and
one for each month showing the ratios from step (6)
above together with the curve noted in (7) above,
Many other tables and ratios helpful in analyzing
the seasonal factors are printed out,

Although the above is a greatly abbreviated
summary® of the step-by-step method followed by the
electronic computer it is readily apparent that to

! For a complete description see ‘‘Seasonal Adjust-
ments by Electronic Computer Methods*’ by J. shiskin and
H. Eisenpress — Technical Paper 12, National Bureau of
Economic Research, Inc,, New York, 1958.
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obtain the same degree of accuracy as well as derive
the same analytical charts, tables, ratios, etc., by
a hand method would require very large resources.
Without a computer it would not be feasible to use
Method II on the large scale required for the Index
of Industrial Production.

(5) Detail Used in the Seasonally-adjusted
Index

Although seventy-one seasonally-adjusted
series are published in this reference paper about 30
of these are the result of the weighted combination
of two or more commodities, industries or industry
groups. Altogether some 100 component series were
processed by the electronic computer.

Even though it was decided to obtain season-
ally-adjusted composites for industry groups and the
total by adding the seasonally-adjusted components
rather than by adjusting the composites directly,
the composite indexes (total industrial production,
mining, manufacturing, durables and non-durables)
were also processed on the computer along with the
industry components in order to determine the extent
of differences between the two approaches. No
significant differences in timing or magnifude of
movements were observed. A running comparison of
the two approaches will be maintained to check on
any divergences that may develop. The method of
summing components to totals was chosen since it
provides an exact measure of the point contribution
of each component series to the composite totals;
this is an important advantage in the detailed
analysis of the series,

(6) Editing Problems

Although the electronic computer did the
vast bulk of the work in carrying through the seasonal
adjustments some editing problems remained. One
of the most important and time-consuming was the
review of the data for residual seasonal (some
seasonal pattern left in the seasonally-adjusted
indexes). In cases where adjustments were neces-
sary, it was usually sufficient, after studying the
data and accompanying charts provided by the
computer, to apply corrections to the charts showing
the ratios of original to weighted moving average,
then to read back the ratios and re-compute the
seasonally-adjusted series.At the end of the series,
where by the nature of the computing method, the
results are more tentative (especially at cyclical
turning points) it was found that approximately
twenty per cent of the individual series required
special treatment. This was accomplished by re-
taining the computer factors up to the year in which
distortion first appeared and then extending these
factors by using a ‘‘hand’’ technique.

Another editing problem arose from the fact
(as pointed out earlier) that two seasonals were
computed for series that showed important breaks
in continuity. Here the linking of the two seasonally-
adjusted series had to be carefully done in order
not to seriously disrupt the movements of the series
at the linking point. -

Unique problems exist in some industries.
Productionin the motor vehicle industry, for example,
is affected by shifting model changeover dates each
year and by changes in the duration of these interrup-
tions in production. Here it was necessary to develop
a special hand method of seasonal adjustment for
the later period as no mechanical approach would
fully account for important recent shifts in the timing
of model changeovers,

In cases where the original data had been
adjusted for strikes or for irregular movements, the
adjusted data were used to derive the seasonal
factors. These factors were then applied in the
usual manner to the original data to arrive at the
seasonally - adjusted series, so that the irregular
movements appear in the final -adjusted series.

The most important problem in editing the data
falls in the current period where seasonal factors
must be kept up-to-date. The electronic computer
programme helps a great deal in this area by pro-
jecting! the seasonal factors one year ahead. How-
ever, in order to ensure as much as possible the
appropriateness of current factors, adequate tests
of the data must be maintained to correct for any
sudden shifts in seasonal patterns. This problem
ijs minimized by the annual re-run of the ‘‘raw’’
indexes on the computer. For instance, the sea-
sonals for the cwrent period are based on the
original data for the years 1951- 1957 and the com-
puter-projected preliminary factors for 1958. After
the index has run through the 12 months of 1958, it
is planned to re-run the ‘‘raw’’ series for the period
1951- 1958 on the computer and to revise the sea-
sonally-adjusted series where necessary, projected
factors for 1959 will be obtained at the same time.
In this way, the seasonal factors will be kept
sufficiently up-to-date to reflect adequately any
gradual shifts in seasonal patterns,

16. Production Indexes and Their Relation {o
Employment Data

As production indexes are often used in con-
junction with employment or man-hour series to
indicate changes in productivity, it is important that

the meaning of such comparisons be understood by
users of the data.

The term ‘‘productivity’ is commonly used to
indicate the relationship between production and
labouwr input, whether it be for a firm, an industry,
a group of industries, or the economy as a whole.
it is usually expressed as output per man-hour, that
is, the total output divided by the total number of
man-hours required to produce that output. It is this
measurement that is widely known as ‘‘labour pro-
ductivity’’. It must be made quite clear that this is a
statistical measurement, and carries with it no
implication that labour is solely responsible for

! The difference between the last two available
seasonal factors in each monthis divided by two and added
to (or subtracted from,depending on the trend) the last
factor to yield the projected factor.
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either gains or losses in output per man-hour., Pro-
ductivity can also be expressed in terms of output
per dollar of capital, per hour of machine operation
or per unit of energy consumed. It measures the
performance of the whole productive process, not
that of any one factor.

Actually, increases in productivity can be
traced to a large number of factors. Technological
progress, mass-production techniques, managerial
ability, specialization of labour, improved working
conditions and many other factors contribute to higher
productivity, The gains of productivity, then, are
the result of a joint effort, and it is difficult to
isolate the exact contribution of each factor,

In calculating productivity, the most common
procedure is to divide an index of production by a
corresponding employment or man-hour index. If
both production and labour series are comparable
and satisfactorily constructed the resulting index
of output per man or per man-hour will have some
significance, but it must be remembered that small
errors in eitherof the two series may be compounded,
with the possible result that the error in the pro-
ductivity index may be greaterthanthe actual changes
in productivity, since the latter usually fluctuates
within very narrow limits. It is therefore preferable
that both the employment and production data be
obtained from the same sowrce (such as censuses
of industry).

When production indexes are used in this con-
nection, careful consideration must be given to the
statistical methods used in constructing the indexes
and to the types of indicators selected to represent
production before any significance can be attached
to the ensuing productivity measure. A certain
amount of circularity would result, for instance, if
several industries in the production component were
represented by unadjusted man-hours since it would
then be assumed that output per man-hour in those
industries remained constant.

Assuming it is possible to construct appropriate
production and employment or man-hour series, what
then is the significance of the productivity figure
derived from dividing the production index by the
labowr index?

An index of productivity can be constructed to
measure either of two basic concepts. In the first
concept, labour productivity is considered as a
specific characteristic of an individual product,
plant or industry for which it is measured; if, for
instance, two plants manufacture the same product,
and the productivity of either plant has remained
unchanged over a certain period, then the pro-
ductivity of the two plants combined will remain
unchanged, even though one of the plants produces
at a higher rate of output per man-hour and its share
of the combined production has increased. In order
to obtain the desired productivity (unchanged) ratio
according to this concept, the production index for
the two plants combined would have to be so con-
structed that the output of each is weighted in-

dividually with unit labour requirements. In this
way, the larger share of the composite acquired by
the more efficient plant will not influence the result-
ing productivity index when the production composite
is divided by the total hours expended in the output
of both establishments.

Inthe second concept, productivity is considered
in relation to the relative importance in the group of
the constituent products, plants or industries for
which the productivity measurement is computed. In
this case, the productivity average for a group of
components can change, even if the individual pro-
ductivity for each component remains unchanged,
because of changes in the relative importance of
the components. This is commonly referred to as a
productivity index inclusive of the effects of the
changing “‘product mix"’, Referring to the above
example, to measure this concept, the production of
each plant would be added without allowing for
different levels of efficiency, and productivity for
the two plants combined would be expressed as the
ratio of total production (computed with the weight
for each plant equivalent to 1) to total man-hours,
It will be noted that the implicit weights in this case
differ from those used in the first concept where the
weights reflected differences in levels of unit labour
requirements. Thus the larger share, in the composite,
of the more efficient plant is allowed to influence
the productivity index which, in this instance, will
show an increase,

In pracuce, the second concept is the more
common. In the above example, the plants were
producing only one product. If each plant were manu-
facluring a variety of products with different unit
man-hour requirements (a more realistic hypothesis)
it will be observed that, to measure productivity
according to the first concept, each item in the
production component would have to be weighted
with its individual unit man-hour requirements, While
unit man-howrs are usually available from censuses
of production at the plant and indusiry level, they
cannot be allocated to individual products. If weights
other than unit man-hours are applied to the pro-
duction items, the resulting productivity index will
measure the first concept only if the substitute
weights are proportional to unit man-hour weights.
This seldom is the case, and, as indicated in the
above example, (where weights equal to 1 were used
instead of unit man-hour weights) the use of weights
which are not proportional to unit man-hours coites-
ponds to a shift from the first to the second concept
of labour productivity.

The division of an index of output for a specific
industry or group of plants by the corresponding
man-hour index will normally yield a productivity
index which measures the second concept; each item
in the production index is recorded in total, not by
firms, thus taking no account of the differences in
levels of productivity of the various plants which
produced it; moreover, the weights used to combine
the various production items into a composite index
are not generally proportional to unit man-hours.
Thus, a shift in output within the composite from
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firms with a relatively low level of output per man-
hour to more efficient firms, or changes in the
relative movements of products, may result in a
change of productivity whether or not the pro-
ductivity ratios of individual plants or products have
changed. In summary, removal of effects of the
changing ‘‘product mix' is impracticable in the
general approach, and in order to gain more knowledge
of the influence of this factor, supplementary studies
of individual plants are required.

When an index of production is used in the
measurement of productivity the kind of weights
which have been selected must be carefully scruti-
nized in order to assess the significance of the
measurement. As indicated above, unit man-hours
are usually not available at the product level, and
substitute weights haveto be used in the construction
of the production index. Thus the resulting pro-
ductivity index will not measure the first concept
since it will reflect the influence of changes in the
relative importance of each component as in the
second concept. In order of preference, the most
commonly-used substitute weights are census value
added per unit and value per unit.

Although census value added per unit is diffi-
cult to measure directly for specific products,
approximately the same effect is obtained for an
industry as a whole by the compilation of a “‘net’
owput index as explained in an earlier section.
Admittedly, census value added per unit is some-
what removed from unit labour requirements, but it
has a fairly high labour-cost content and is free of
the influence of raw materials. In some industries,
of course, relative values added will differ quite
considerably from unit labour requirements because
of variations in capital equipment, overhead costs
and profits related to the fabrication of individual
products. However, the choice of the weighting
system may have little influence on the results; in
jndustries where one product dominates, where there
are a large number of products, or where the majority
of products have gimilar movements, the nature of
the weights used has little influence. The same
observations apply to the use of unit value weights.
These, of course, are still further removed from unit
labour requirements since they include the cost of
raw materials and fuel and the cost of business
services and mark-ups.

The use of these alternative weights, which is
dictated by the availability of data, introduces an
element of variation when changes occur in the com-
position of production. The productivity index will
reflect the effect of any shifts from products or plants
or industries with high man-hours per dollar value
added or per dollar of total value to those with low
man-hours per dollar value added or per dollar of
total value, or vice versa.

For some studies, where shifts in employment
from industries with low value added per man-hour
to those with high value added per man-hour or from
low-wage to high-wage industries, are considered
relevant, a measure of man-hours per unit derived
from a production index with value-added weights is
appropriate, In this case the use of value-added
weights would be by choice rather than necessity.
For instance, if data on average wages for a group
of industries (total wages for the group of industries
divided by total man-hours or number of workers)
are compiled for comparison with a measure of pro-
ductivity for the same group of industries, the
average wage figure will reflect the effect of shifts
in the relative importance of high-wage and low-wage
industries, and it will then be desirable that the pro-
ductivity measure also reflect the effect of such
inter-industry shifts.

It is desirable, of course, that where possible,
both concepts of productivity be measured in order
to appraise the extent of changes due to shifts in
the composition of production. Unit man-hours are
seldom available for individual products, but it is
usually possible to obtain man-hour data on the plant
or industry level from census records. It is possible
for instance, to weight production indexes for in:
dividual industries with man-hours whenthese indexes
are combined into broader groups. The resulting
productivity index would reflect possible shifts in
the composition of production within industries, but
not between industries.

The division of a production index with base-
year weights (the most common form) by a man-hour
@ndex, will yield a productivity index which measures,
in any given year as compared with the base year,
the changes in man-hours required to preduce the
‘tmarket basket' of goods in the given year. It
specifically answers the question: ‘“How do the man-
hours that would have been required in the base
period to produce the given year’s baskel of goods
cEJmpare with the man-hours actually worked in the
given year?’’. A different market baskei enters into
every comparison with the base year. Thus, strictly
speaking, the index for any year can be compared
only with the base year and comparisons cannot be
made between any other two years.

Thus it is important, when using productivity
dats, to analyse thoroughly the methods used and the
significance of the concept measured. Although it is
not possible, by using broad measures of production
and man-hours, to account completely for the actual
changes in productivity, these measures are never-
theless useful in a general type of analysis. Recently
a research programme was initiated in the Business
Statistics Section of the D.B.S. for the purpose of
clarifying conceptual and data problems and of sub-
sequently preparing limited studies on trends in out-
put per man-hour within the Canadian economy,
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PART 11
Analysis and Appraisal of Results

1. Analysis of Industrial Trends

(a) Pattern of Growth

The period covered by the present index was
generally one of sustained industrial expansion.
Emerging from the great depression of the thirties,
industrial operations in Canada entered a period of
growth which was maintained with few interruptions
throughout the war and post-war years. Indicative of
this sustained increase, the volume of industrial
production tripled in the last two decades. The com-
pounded annual rate of increase between 1937 and
1957 amounted to 5.6 per cent.

(1) Manufacturing Production

The volume of output of manufactures rose
steeply following the outbreak of hostilities in 1939
as productive facilities responded quickly to the
urgent requirements of the defence programme. The
production peak was reached in 1944 when weapons,
supplies and equipment were rolling off the assembly
lines at a record-breaking pace. The end of hostili-
ties and the subsequent teconversion to peace-time
production were attended by declines in output in
1945 and 1945, However, the upward trend was re-
gumed in 1947, stimulated by the iong accumulated
demands of both consumers for personal goods and
businesses for capital equipment. It continued
without important interruption until 1953. The out-
preak of hostilities in Korea in mid-1950 gave rise
to certain adjustments which cut across calendar
years (see chart X) and which are obscured by the
annual figures. It is interesting to note that, ac-
cording to the new index, the 1944 wartime peak in
output was exceeded as early as 1950. The Korean
armistice in mid-1953 marked the end of rapidly
rising defence expenditures and the recessionary
influences that developed following the armistice
checked the growth of production. The year 1954
showed a mild contraction as the volume of manu-
facturing output declined by 3 per cent. The years
1955 and 1955 were ones of renewed vigorous ex-
pansion however, as business and consumer spend-
ing showed large advances. In 1955, manufacturing
production rose by nearly 10 per cent over 1954, the
largest gain of any post-war year. Over the two-year
period, the volume of factory output jumped by 18
per cent. Expansion in production continued until
the end of 1956, Early 1957 however, marked the
beginning of another contraction and manufacturing
output declined steadily throughout the year. Be-
cause of the very high level of output at the end of
1956, the average for 1957 was only 2 per cent below
that of 1956, this obscures a drop of over 10 per
cent between December 1956, and December 1957.

The levels of production reached in 1957 are
compared with those of a decade earlier in chart IiI
for total manufacturing and its major components.
Between 1947 and 1957, the volume of total manu-
facturing production rose by nearly 53 per cent. This
compares with an increase of only 20 per cent in
total manufacturing employment.,

All industry groups did not share equally in
this advance in manufacturing output. Among those

showing the largest gains were the petroleum and
coal preducts industry (180 per cent), the non-
metallic products industry (123 per cent), the elec-
trical apparatus and supplies industry (102 per cent)
and the chemical products industry (100 per ceht).
These industries were closely associated with the
rapidly growing resource-development and capital
ipvestment programmes that characterized this pe-
riod. Those industries showing only average in-
creases (40 per ceni to 80 per cent) ranked in order
of size of increase, were as follows: misceilaneous
manufacturing industries, tobacco products industry,
printing and publishing industry, transportation
equipment industry, paper products industry, iron
and steel products industry, non-ferrous metal prod-
ucts industry and the foods and beverages industry
Those showing the smallest gains were the wooa'
clothing, textiles, rubber and leather industries’.
The latter industry showed littie change over the
period.

(2) Mining Production

The discovery and development of new
mineral resources during the last ten years has been
one of the outstanding features of Canada’s post-war
il:lflustrial expansion. The volume of mineral produc-
tion attained a wartime peak in 1941 when the mining
index rose to 101 (1949 = 100). Mainly because of
the steady decline in the mining of gold and other
pri_ncipal metals during the next five years, the
index sradually fell off to a low point of 74 in 1946,
Subsequent ¢harp gains in the production of petrb~
}e‘um. natural gas, iron ore and uranium, together
with sustained increases in the production of most
other minerals, resulted in a very rapid and uninter-
rupted advance (chart V). In 1957 the new mining
index stood at 228, indicating that mineral output
had more than tripled during the previous 11 years
By contrast to the substantial advances of most
mineral products, the mining of coal has shown a
steady decline during recent years. In 1942, coal
production reached its highest level of the past 22
vears when the index stood at 102. It receded during
the next five years, recovered temporarily in the
early post-war years and then fell off steadily after
1949. In 1957 the coal index averaged about 65, the
lowest in the 1935-1957 period. ’

(3) Production of Electric Power and Gas
Utilities

Despite large advances in recent years in
the distribution of natural gas, the movement of oui-
put in the electric and gas utilities industry is still
influenced mainly by electric power. Except for a
slight decline in 1945, the production index for this
industry has shown a continuous series of increases
throughout the period covered and since the war its
substantial advance has parelleled that of the min-
ing industry. A large part of the rapid post-war
growth in the volume of electric power is accounted
for by the relative increase in the distribution of the
more expensive residential and commercial classes
of power compared with the cheaper type of indus-
trial power. Although the distribution of natural gas
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nearly quadrupled between 1949 and 1957, its in-
fluence on the utilities index was to some extent
offset by the substantial decline in the production
and distribution of manufactured gas with the result
that the increase in the composite gas index during
the last ten years was considerably less than that
of the electric power index.

(b) Monthly Trends in the Post-war Period

The post-war recovery of industrial operations
which began toward the end of 1946 was reflected in
the steady rise of the seasonally-adjusted produc-
tion index until the middle of 1951. The appearance
of Morth American recessionary influences in 1949
kad little effect on the movement of Canadian in-
dustrial output. During 1949, the old index had
shown a tendency to flatten out but no decline had
been indicated. The new index does not show any
slowing down in the rate of post-war recovery. It
should be noted however, that Newfoundland’s pro-
duction was added to the new index in 1949 (See
Part I, Section 8).

The effects of the Korean war (1950-1953) on
industrial operations are clearly reflected in the
movement of the index during this period (chart XI).
The outbreak of hostilities in mid-1950 led to an
acceleration in the post-war rate of advance of in-
dustrial production as business and consumer pur-
chases rose sharply in expectation of shortages and
higher prices. BY mid-1951 the wave of forward
buying subsided and production declined steadily
during the second half of that year, despite rapidly
rising defence expenditures. In early 1952 the anti-
inflationary measures which had been instituted in
1950 and 1951 were relaxed. Production responded
quickly to the resurgence of consumer spending,
renewed activity in residential building and the
business inventory build-up. The index rose to a
peak of 131 in July, 1953. The Korean armistice at
mid-year gave rise to recessionary influences as
defence expenditures subsided and business in-
ventory accumulation ceased to be a positive factor
and gave way to inventory liquidation. From mid-
1953 to mid-1954 the production index showed a
moderate decline of around 3 per cent.

Highlights of the renewed vigorous expansion
which began in mid-1954 and carried to the end of
1955 were the large gains in consumer expenditure
and residential construction (1955) and the greatly
enlarged scale of business investment in plant and
equipment (1956). The result was a very rapid ad-
vance of 26 per cent in the production index between
June 1954 and December 1956. Thereafter, reces-
sionary influences re-appeared. Investment in plant
and equipment levelled off and then turned down late
in 1957, and downward pressures were strongly rein-
forced by the movement of business inventories. The
Index of Industrial Production declined steadily and
by the end of the year was 7 per cent below its level
of 12 months earlier. Thus, during the course of
1957, the extent of the decline in industrial output
was about equivalent to the extent of the increase
during 1955. By December, 1957 the production
index was back to its December, 1955 level,
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A study of chart XIII illustrates clearly the
sensitivity of the durable manufacturing industries
to periods of expansion and contraction. The up-
ward trend of output of non-durable manufactures
between 1946 and 1957 has been remarkably steady.
The declines in overall industrial output which oc-
curred in 1951, 1953 -54 and in 1957 are hardly re-
flected in the monthly index of non-durable indus-
tries. By contrast, production of durable goods
reacted strongly to changes in general economic
conditions; each different phase of expansion and
contraction described above is sharply reflected in
the movement of the durable manufacturing index.
The industries that comprise this latter index are
largely influenced by defence and investment ac-
tivity and by the demand for consumer durable goods.
These demands are more vulnerable to changes in
the economic and political climates than are the
non-durable commodities, the demand for which is
steadier and less subject to sudden change.

2. Comparison with the Old Index

(a) Annual Levels

The new Index of Industrial Production shows
the same general trend in the movement of output as
the previous index over the period covered. The re-
vised index however, indicates a sharper growth in

physical production, especially since 1950 (See
chart IV).
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_ Between 1935 and 1946 the percentage increase
in production shown by both indexes was practically
the same. In the new index however, the levels of
output in the period 1942 -1945 are somewhat below
those shown in the old index. This was principally
the result of a downward revision in the 1935-1939
weight for the aircraft industry. In view of the very
large increase in production of aircraft during the
war years, the smaller weight for the industry had a
noticeable effect on the revised level of the total
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index, as well as total manufacturing and durable
manufacturing (See Charts VI and VIII). Changes in
the 1935-1939 weighting system to incorporate more
detailed G.D.P. industry data (Part I, Section T
and in the indexes for several industries (Part T
Section 13) were largely offsetting and did not have
any significant effect on the total index. Differences
were more important however, at lower levels of
aggregation.

natural’ and manufactured gas and electric power.
In the old index, the concept of output for manu-
factured gas and electric power was limited to pro-
duction at the manufacturing and generating sites
and no distinction was made between the different
types of distribution service involved. In the new
index, the distribution of electricity and gas reflects
changes in the type of service provided; the distri-
bution of primary electric power between 1935 and
1946 more than doubled, whereas the sale of sec-
ondary power (used mostly in connection with the
operation of boilers in off-peak periods and sold at a
much lower unit price than primary power) actually
declined over most of the period and showed only a
small increase in the late war and early post-war
years.

! The preduction of natural gas is classified to the
mining industry in both the old and the new indexes.
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The old and new indexes for mining (Chart V)
and non-durable manufacturing (Chart VII) in the
earlier period showed parallel movements. The new
index for electric and gas utilities however, record-
ed a sharper increase than the previous series in
this period (Chart IX). This resulted largely, as
noted earlier, from the extension of the concept of
output in this industry to cover distribution of
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CHART IX

ELECTRIC POWER AND GAS UTILITIES
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On balance, the old and new indexes, at the
total level, showed roughly parallel movements dur-
ing the period 1935-1947. This was to be expected
since, apart from the few revisions outlined above,
the great majority of the industry indexes were left
unchanged; in the last revision of the index, all the
industry series had been based on annual census
data up to 1947 and, in the present revision, these
bench-mark indexes were simply arithmetically con-
verted to the new 1949 base.(See Part I,Section 13).

After 1947 however, the levels of the old index
had not been adjusted to annual census bench-marks
and the 12-month averages of the monthly series had
been used as the annual indexes from 1947 to the
present. When the compilation of the revised index
was completed it was found that the old index had
heen progressively falling behind the revised series.
Retween 1949 and 1957, the old Index of Industrial
Production showed an increase of 42 per cent while
the new index rose by 55 per cent in the same com-
patison (Chart IV). This downward bias in the old
index averaging about 1 per cent per year compound-
ed was largely the result of using unadjusted man-
hours to represent output for a large proportion (43
per cent) of manufacturing industiries. A test was
made whereby all those industries represented by
production data in the old manufacturing monthly in-
dex were expressed as monthly averages and com-
bined into one composite annual index and then
compared with the corresponding annual composite
of revised indexes: these two series showed roughly
parallel movements throughout the 1847-1857 period.
By contrast, a similar test of the industries repre-
sented by unadjusted man-hours in the old monthly
index showed that the revised annual series increased
much more rapidly than the corresponding unadjusted
man-hour composite during the same period; actually
the unadjusted man-hour series were understating
the growth in output by the full amount of increases
in output per man-hour in the industries involved.
It should be noted however, that a comparison of the

monthly man-hour totals derived from the employment
and man-hour monthly survey with the corresponding
bench-mark production indexes does not necessarily
indicate only changes in output per man-hour; other
factors such as incomplete coverage in the monthly
man-hour survey and differences in classification
between the man-hour series and the census of
manufactures can affect the comparison.

Differences between the old and the new index
after 1947 varied considerably at the industry group
level. In general, the extent to which man-hours
were used to represent output in the old index was
the dominating factor in the size of the bias. The
largest bias occurred in the chemicals industry
where the rapid development of new products in the
last decade combined with the highly technological
nature of the production processes resulted in a
sharp advance in physicaloutput with a much smaller
increase in employment. Since unadjusted man-hours
were used in the old index to represent output in
most chemical compeonent industries the resulting
downward bias was substantial, The extensive use
of unadjusted man-hours in the clothing, iron and
steel, electrical apparatus and supplies and miscel-
laneous industries also resulted in fairly large
biases but here manpower is a relatively more im-
portant factor in the manufacturing process and dif-
ferences were not as large as in the case of chem-
icals. The incomplete monthly coverage of products
in the textiles industry, especially in the syn-
thetics section, was the major cause of the bias in
that industry. Smaller biases occurred in the foods
and beverages, printing and publishing and wood
products industries, for which monthly commodity
data accounted for a fair coverage of the industries
and where the use of unadjusted man-hours was on a
relatively small scale. Where monthly production
or related data were available to represent a large
proportion of the industries, the old and new indexes
were very similar; these include the tobacco prod-
ucts, rubber products, leather products, paper prod-
ucts, petroleum and coal products, transportation
equipment, non-ferrous metal products and non-
metallic mineral products industries.

The old index for the mining industry (Chart V)
was very close to the revised index throughout the
period covered with the exception of the last two
years when output of a few mineral products not
covered in the old index showed a sharper increase
than the average for the composite; among these
were lithia, titanium dioxide and iron ingots, barite
and fluorspar. The mining component of the monthly
index has always been well represented by com-
modity data and no large revisions had been expected.

Between 1947 and 1957 the old index of elec-
tricity and gas rose by 80 per cent. In the same com-
parison, the new index of electric and gas utilities
showed an advance of 144 per cent. The major con-
tributing factors, as noted earlier, were the sharp
gain in the distribution of natural gas and the much
larger growth in the consumption of the relatively
expensive residential and commercial classes of
electric power compared with the smaller increase
in the cheaper industrial power.
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(b) Monthly Movements

A comparison of the old seasonally-adjusted
Index of Industrial Production with the new series
(Chart X) shows little difference in the pattern of
month-to-month changes in physical output over the
1947-1957 period, although as described above,
the level of the old index was gradually falling away
from that of the revised index. It is interesting to
review the behaviour of the old and new indexes
during the Canadian post-war economic contractions
of 1953-1954 and of 1957. In the 1953-1954 con-
traction, the new seasonally-adjusted index did not
dip as far as its predecessor and showed a flatter
trend, indicating that the production cutback was
somewhat smaller than had been previously recorded.
Between July, 1953 and April, 1954 the old produc-
tion index declined by 4.5 per cent while the revised
series fell off by only 3.4 per cent. This is largely
the result of revisions in the basic data but also
reflects some change in the seasonal corrections.
Both series show that the 1957 contraction was the
deepest of the post-war period to date. Between
December, 1956 and December, 1957 the new index
shows a decline of ahout 7 per cent; the previous
index had dropped by the same amount,

3. Corrective Measures in the New Index

As described earlier, the use of unadjusted
man-hours in the old index was the major contri-
buting factor to the differences in level between the
old and revised series. The introduction of estimated

output per man-hour adjustments, although somewhat
arbitrary, should help greatly in avoiding differences
of the magnitude recorded in the past, especially in
periods of vigorous expansion when productivity
tends to rise at a more rapid rate.

In non-durable manufacturing, the use in the new
index of quarterly production series for several
food and clothing industries heretofore represented
by unadjusted man-hours was a marked improvement.
In the textiles group of industries, a new series on
synthetic yarn production was added:; previously,
output in the synthetics section was based on syn-
thetic fabric production which did not reflect the
sharp advances recorded by basic yarn producers.
Moreover, data from the new monthly surveys of
chemicals production, which will soon be incor-
porated, will fill one of the major gaps and greatly
improve the accuracy of the chemicals index which,
in the past, was based on unadjusted man-hours and
was found to be the least satisfactory component in
the overall index. These changes reduce consider-
ably the dependence on man-hours in the non-
durables index and it is expected that future changes
in this composite will be of a minor nature.

The use of adjusted man-hours is necessarily
greater in the case of durahle manufacturing indus-
tries. Here output is more difficult to measure in
physical units, particularly for industries involved
in the production of investment-type goods such as
machinery and equipment. A new monthly survey on
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the production of small anopliances, the data from
which will be incorporated in the index shortly, will
reduce the dependence on man-hours in the electrical
apparatus and supplies grouping. Moreover the
development of new industry monthly price indexes
mentioned earlier will help greatly in keeping the
man-hour adjustments up-to-date: the use of these
price indexes in conjunction with the monthly series
on the value of manufacturing shipments and inven-
tories will provide preliminary volume bench-marks
well ahead of the availability of census of manu-
factures data. At the present time, because of the
problems associated with the deflation of inven-
tories on a monthly basis, it is considered too haz-
ardous to use the deflated value series on manu-
facturing shipments and inventories as indicators of
preduction except for a very limited number of indus-
tries. Rather it was judged preferable to use these
data cumulated over a period of months to check the
reasonableness of the adjusted man-hour indicators
at regular intervals.

4. Analysis and Charting of Seasonally-adjusted
Series

The Univac Method II programme of seasonal
adjustment provides measures of the irregular,
trend/cyclical and seasonal components of the in-
dividual series. Although seasonal adjustment re-
moves most of the seasonal component from a time
series, the resulting data still contain irregular as
well as trend/cyclical components and may exhibit
many short-term reversals of direction that can be
misleading. In some adjusted series then, a rela-
tively high irregular component can obscure move-
ments in the underlying trend/cycle and it is often
useful in such cases to remove the influence of this
irregular so that trend/cycle changes may be ob-
served more easily. A commonly employed method
of doing so is to ‘““smooth’’ the series by passing a
moving average through it. For example, a five-
month moving average would be derived by averaging
the January to May values to yield a figure centred
on March, then averaging the February to June
values to yield a figure centred on April, and so on,
Since the irregular component by definition moves
randomly about the main path (i.e. the trend/cycle)
traced by the adjusted series, the effect of this
averaging process is to permit irregular movements
to cancel out while leaving in the average cumula-
tive movement or trend/cycle.

The M.C.D. (months for cyclical dominance)
measure computed by Univac Method II indicates the
number of months® required, on average, for the
emergence of the trend/cycle component from the
seasonally-adjusted series. On the assumption that

' In a few cases where the computation procedure
showed that more than 5 months were required for the
trend/cycle to dominate the irregular movements, an
M.C.D. of 6 was recorded by the computer since the latter
was not programmed to calculate the required ratios
beyond a span of 5 months. For all of the adjusted month-
ly series shown in this report for which an M.C.D. of 6
is recorded, inspection of the Univac print-outs indicat-
ed that 6 appeared to be the proper M.C.D. measure.

the relative influences of irregular and trend/cycle
remain stable over time, seasonally-adjusted data
currently becoming available may be smoothed by a
moving average equal to the M.C.D. calculated from
historical data to provide a continuously unfolding
picture of the approximate trend/cycle underlying
the original data. The necessity of centering the
moving average on the middle month means that its
values are always less current than those of the
seasonally-adjusted data on which it is based. This
loss of timeliness is not too significant for cyclical
analysis however, since the more current seasonally-
adjusted data may merely reflect irregular influences.

It is advised however, that seasonally-adjusted
series smoothed in this way should be interpreted
with caution. No method has as yet been devised to
smooth out all of the irregular movements as they
occur. An M.C.D. of 5 for instance, indicates that
over the period covered by the series processed on
the Univac computer, 5 months, on average, are re-
quired for the emergence of cyclical dominance.
This is an average measure and it should be kept in
mind that, at any one time, the irregular component
may be greater or smaller than indicated by the
average. The actual size of the irregular component
in the most current months is not necessarily equal
to the average for the past period. If the irregular
component at any one time is greater than that in-
dicated by the average for the period, the series
smoothed by a moving average equal to the M.C.D.
will still contain irregular movements. Moreover,
the smoothing procedure may result in a slight dis-
tortion of turning points in certain cases. Thus, the
smoothed series will show the trend/cycle pattern
more often than not, but it is not infallible.

For the majority of the monthly seasonally-
adjusted indexes shown in Appendix D, the M.C.D.
measures are indicated in the tables. In some cases,
individual series were combined into sub-totals and
the latter were not compiled in that form on the
computer; for these series, the M.C.D. measures are
not available. It is noted that the composite Index
of Industrial Production has an M.C.D. of 1. This
suggests that, on average, the month-to-month
changes in the seasonally-adjusted index are largely
indicative of the cyclical trend and that irregular
movements in the component series are mostly off-
setting. All of the major components of the index
(mining, manufacturing, non-durable manufacturing,
durable manufacturing and electric and gas utilities)
show an M.C.D. of 2, indicating a moderate irregular
component. At the more detailed levels, the M.C.D.
varies between 1 and 6. This tendency of the M.C.D.
at the total level to be less than the average of the
components reflects the frequently-encountered pat-
tern for the divergent timing of the irregular move-
ments in individual industries to be offsetting, with
less irregularity present in the total. In general,
for those series in which the use of adjusted man-
hours predominates, the M.C.D. is small. By con-
trast, where production data is the major indicator
the M.C.D. tends to be higher. This is to be expect-
ed since production usually shows greater amplitude
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in seasonal movements and in month-to-month varia-
tions than employment which is, by nature, a more
regular and steadier factor.

In charting the seasonally-adjusted production
indexes in Appendix D, moving averages equal to the
span of the M.C.D. measure have been passed
through the series for which the M.C.D. is 4 or
greater than 4. In the calculation of the smoothed
series, the moving average is ‘‘centred’’ by dating
it at the second month for an M.C.D. of 4 and at the
third month for an M.C.D. of 5 or 6.

5. Provisional Nature of Cwurrent Indexes and Time-
liness

For the period subsequent to the last bench-
marks, annual levels obtained by averaging the
monthly indexes must be considered preliminary
until further bench-marks are developed from annual
census data. As mentioned previously, it is planned
to incorporate new bench-mark revisions at regular
intervals. Meanwhile, the publication of the monthly
index will follow a regular pattern. The index will
be released each month on & provisional basis since
many of the series are subject to revision in the
following month.

At the present time, it is not feasible to release
the Canadian monthly index sooner than six weeks
after the end of the month to which the data relate;
for instance, the preliminary December index will
not be ready for publication before the middle of
February, and the data for some industries will
still have to be estimated. An earlier publication
deadline would necessitate estimating the data for
a greater number of industries with the resulting
danger of large revisions in the following month.
The bulk of the commodity data collected by various
sections of the Bureau becomes available between
the third and sixth week after the specified month.
If, after that time, important series are still missing,
estimates based on the current trend and past sea-
sonal behaviour of the series are made. The use of
man-hours raises a particular problem in this con-
nection. The figures relating to the last week of
each month become available, at the present time,
two months after the month in question. It is thus
necessary, in order to have the index ready within
six weeks, to estimate the data for all industries
represented in the index by man-hours. Actually
however, the effect of errors arising from this prac-
tice is substantially reduced since, as outlined in
an earlier section, the man-hour data are subjected
to a two month moving average.

6. Appraisal of Results

The new Index of Industrial Production is con-
sidered to be a major improvement over its predeces-
sor. The introduction of man-hour adjustments, more
comprehensive coverage by commodity data, a more
up-to-data base period and weighting system, new
bench-mark levels, more precise seasonal adjust-
ment, etc., all contribute to a better and more re-
liable index. There is no method of determining the
absolute accuracy of the index. There can be little
doubt however, that some individual industry indexes
are more accurate than others, the margin of error
depending chiefly on the quantity and guality of the
output indicators available. It is probable that errors
did occur but it is also probable that they occurred
in both directions thereby offsetting each other to
some extent. The composite index therefore, can be
assumed to be more accurate than any of the major
groups and these, in turn, more accurate than the in-
dexes of their industry components. It is not believ-
ed that any recent changes in the weighting structure
can have any substantial influence on the reliability
of the overall results.

For many industries, a choice of several in-
dicators was available, and the decision as to the
most appropriate series was taken only after a care-
ful examination of the data. The advice of Bureau
specialists in different industries and the availa-
bility of individual plant census returns no doubt
contributed markedly to the accuracy of the results.
Users of the index must consider its accuracy in
relation to the purpose for which the data are re-
quired. They must take into account the definition
of output and the statistical formula employed, the
nature of the data used in some industries and
changes in census classification which occurred
during the period covered. If the index is related to
other series special care must be taken to consider
the appropriateness of the comparison. As employ-
ment data are used frequently in this connection,
considerations which must be kept in mind are dis-
cussed in Part I, Section 16,

In regard to the monthly index, the major source
of error lies in the lack of actual volume of produc-
tion data for many industries and the necessity of
using inferior series as substitutes. For this reason,
the indexes must be considered as being approxi-
mate. In the meantime efforts will be continued to
expand the monthly collection of commodity data
and to subject existing material to further analysis
with the object of developing series which will re-
flect more accurately the monthly trends in physical
output.
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APPENDIX B
Description of Indexes

Annurl bench-mark series Monthly series
Yt Averalgre
ndus 1 week
Industry welghts Tyne of 5.L.C. Description of monthly series plant Source of data
indicator No.
1949 working
days
INDUSTRIAL PRODUCTION INDEX ....c.coccee 100.000
T 1 R —————— 10.066 1
MelRIE .............ccocnsiuiiiaimummsmmaransmnssaninsssiansiss 5.968 10- 11
Gold (auriferous quartz and placer mines
(] b e 1.758 |Gross output 101-103 | Production of gold from auriferous
quartz and placer deposits in fine
ounces,
1T T S —— 0.309 |Gross output 109 Eroducuon. at the mine, of iron ore 6
tons.
Other metals 3.801 |Gross output 107 and | Shipments of tungsten from the mine
114-119 | in poun];:lis. g
Mine shipments of uranium concen- e
trates (U,0, content) in pounds. fl.)l.s%css. = cﬁ’g:ml st
Production at the smelting stage, of L
gold (from base metal mines) and
silver in fine ounces; of copper, 7
nickel, lead, and zinc in pounds; of
titanium dioxide and iron (remelt) in
tons.
Production of the sulphur content of
pyrite at the mine in pounds.
NOD-MELALS ......oocmeniciiicinisiinnisisiniissasnissinasasess 0.831 13

ABBESLOS . nimiisisss s 0.586 |Gross output 131 | Production of asbestos (crude, fi-
bres, shorts) in pounds.

GYDSUI .veesnnorssmcsnissanibsssniiss 0.068 |Gross output 133 | Shipments and amounts produced for
own use of gypsum in tons. -

BAIL s v siienaress 0.013 |Gross output 137 | Production of salt in tons. 6 Rs?ifs s_ec’:fc?: el Bt

Other NON-MEtalS .........cviimimisniiesmsiorsinis 0.164 |Gross output 139 | Shipments of feldspar, barite and :
nepheline syenite in tons; produc-
tion of sodium sulphate and fluor-
spar in tons and of lithia in pounds.

PRI . ussussss s ses b swsaias bk s s va e easis m 2.83% 12

[0, (e o e S PR o 1.715 |Gross output 121 Production of bituminous, sub-bi- & D.B.S. — Mineral Sta-
tuminous and lignite coal in tons. tistics Section.

Pegoleiil uanamamuansivaimminmsateisas 1.015 |Gross output 124 | Shipments and amounts produced for 7 D.B.S. — Mineral Sta-
own use of petroleum, in barrels. tistics Section.

[T G N 0.109 |Gross output 123 | Shipments and amounts produced for
own use of natural gas incubic feet,

Because of wide price differentials,
shipments are compiled separately ) D.B.S. — Mineral Sta-
in the following areas: New Bruns- tistics Section.
wick, Ontario, Alberta, and Manitoba,
Saskatchewan, Northwest Territo-
ries.
Quarrying and sand pits ..... 8.428 15
Freight loadings, in tons, of sand
and gravel, stone and rock, slate D.B.S. — Transporta-
|| and block stone valued at base tion and Public Utili-

Sand and gravel pits ... 0.267 |Gross output 159 || prices, and production of concrete 5% ties Sectlon,

Stone quarries 0.161 |Gross output 153-157 || brick, concrete blocks, in thousands, D.B.S. — Metal and
ready-mix concrete, in cublc yards, Chemical Products Sec-
cement water pipe in tons, valued at tion.
base prices of materials used.

MANUFACTURING ... 84.827 2- 3
Foods and BeVerREeS .......cciveereisrasinessersassracees 11.834 20- 22
Total foods 8.986
Meat products 1.624 200 i AweTRAE. I i b a it
essed we ,in pounds, of cattle, L
calves, sheep, lambs, hogs slaugh- i);gamnent of Agricul
Slaughtering and meat packing .. 1.571 |Net output 200 || tered at inspected establishments D B'S. ~ Anfmal ‘Pro-
Animal ofls and fats ........... 0.012 |Gross output 200 |} and production, in pounds, of lard, 5 ducts Section
Bausage and sausage casings .. 0.041 |Gross output 200 || shortening and margarine by estab- (Industry and ‘Merchan-
}iishments in the Meat Products In- dising Division)
) dustry. 3

! Source: Standard Industrinl Classification Manual, D.B.S., 1948.
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Description of Indexes — Continued

Annual bench-mark series

Monthly series

Average
Industry weekly
Industry weights ngf’igr Sié;)c‘ Description of monthly series plant Source of date
1849 = ¢ working
days
MANUFACTURING — Continued:
Foods and beverages — Continued:
Dairy products .uauvanimimmsissine i 1.396
Production of creamery butter, fac-
tory cheese, evaporated milk, con-
densed milk, skim milk powder, milk D.B.S. — Livestock
powder and process cheese in and Animal Products

Butter and cheese ................ 1.084 | Net output 201 (| pounds. Section.

Concentrated milk products 0.165 | Net output 203 |4 Production of ice-cream in gallons. 6 (Agriculture Division).

Process ch 0.094 | Net output 207 || Production of mergarine by estab- D.B.S. — Animal Pro-

Other dairy products 0.053 | Net output 209 || lishments in the Dairy Products ducts Section,
industry, in pounds. (Industry and Merchean-
Sales of fluid milk in quarts and dising Division).
fluid cream in pounds of butter fat,
in 21 major centres.

Canning and processing 1.402

Fruit and vegetable preparations ... 0.787 | Net output 212 | Quarterly pack of canned fruits and
vegetables in pounds and quarterly
production in pounds, gallons or D.B.S. — Foods &and
tons of 32 types of other processed Beverages Section,
fruits and vegetables individually D.B.S. — Employment
valued at base prices, aggregated Section,
and prorated monthly on the besis
of man-hours,

Fish processing ...........eoee.. SR 0.615 | Net output 210 Lm;deld wefight. 1;; .?oundhs, of 217
varietles of sea fish such as sal-
mon, herring, cod, lobster, halibut, T sr,)e.Bt‘iso‘n Flsheries
haddock, sardines, etc., individual- L
ly valued at base prices.

Grain mill products ........cccccevreeeeeeeenernenarens 1.000

Flour mills .... 0.434 | Net output 214 | Production of wheat flour in bar-
rels, millfeed in tons, oatmeal, 5 D.B.S. — Crops Sec-
rolled oats and corn flour and meal tion.
in pounds.

Pl 0.422
Shipments, in tons, of 24 individual
types of prepared stock and poultry
feeds such as dairy and cattle

Prepared stock and poultry feeds .......... 0.378 | Net output 216 || feeds, swine feeds, laying and 5 D.B.S. — Foods and

Feed mills ...... 0.044 | Net output 213 || hatching feeds, growing feeds, tur- Beverages Section,
key feeds, dairy and cattle concen-
trates, swine concentrates, chopped,
ground or crushed grain, etc.

Breakfast foods ........... T e, 0.144 | Net output 215| Quarterly production, in pounds, D.B.S. — Foods and
of ready-to-serve cereals, pro- Beverages Section.
rated monthly on the basis of man- D.B.S. = Employment
hours. Section.

Bakery products ... 1.734

Biscuits ......ccevrees 0.422 | Net output 218 | Quarterly production of plain and
fancy biscuits, soda biscuits, in D.B.S. — Foods and
pounds, ice cream cones in thou- Beverages Section.
sands, individually valued at base D.B.S. — Employment
prices, aggregated and prorated Section,
monthly on the basis of man-hours,

Bread and other bakery products .......... " 1,312 | Net output 219 | Quarterly production of bread in
pounds valued at base price, and D.B.S. — Foods and
value of bakery products deflated Beverages Section.
by a price index, aggregated and D.B.S. — Employment
prorated monthly on the basis of Section,
man-hours.

Miscellaneous foods .. 1.830

Confectionery ....... 0.685 | Materials 225| Quarterly production of 15 types of
confectionery such as chocolate
bars, in dozens, chewing gum in D.B.8. — Foods and
boxes, penny goods in gross, sugar Beverages Section.
confectionery, etc., in pounds, in- D.B.S. — Employment
dividually valued at base prices, Section.
aggregated and prorated monthly on
the basis of man-hours.

Sugar refining ............... RS e T e 0.331| Net output 227 | Production, in pounds, of refined
sugar: D.B.8. — Crops Sec-
Beet sugar T tion.

Cane sugar 5
Quarterly production in pounds of 29
t:t\lncoe.‘i of nli:iscellane ous rooc} prepara-
ons such as macaroni, coffee, tes,
& P : D.B.8. — Foods and
Macaroni and kindred products ..... 0.034 | Net output 228 malt, baking powder, dried eggs, pea- Beverages Section.
Miscellaneous food preparations .. J Net output 228 nuts, jelly powders, pudding powders, D.B.8. gﬁ Employment

prepared mixes, salad dressing, mar-
garine, etc., individually valued at
baseprices, aggregated and prorated
monthly on the basis of man-hours.

Section.
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Annual bench-mark serles

Monthly series

Average
Industry weekly
Industry weights -Tﬁ?ea?gr s}}bCA Description of monthly series plant Source of date
1949 Higee : working
days
MANUFACTURING — Continued:
Foods and beverages — Concluded:
BEVEIREEE ..icciisirsmiivsiarsesssnssasssonssinisisnstsoin 2.848
Carbonated beverages ...........cccveenenas 0.715 | Net output 220 Production of carbonated beverages 5 D.B.S. — Foods and
. in gellons, Beverages Section.
Distilled ligquors .......c.cccmmmmeniieie. 0.631 | Net output 221 Production of new spirits in gallons 5 Department of National
and bottled spirits, in proof gallons. Revenue,
Breweries .. 1.436 | Net output 222 | Production of beer in gallons. 5 Department of National
Revenue.
WIROE: oo 0.066 | Net output 224 | Unadjusted man-hours. D.B.S. — Employment
Section,
Tobacco and tobacco products ..................c.. 0.771
Tobacco, cigars and cigarettes 0.709 | Net output 230 f;{ﬂ‘;fgio’;ﬁé ggggffz *{gga%icg:re;i'ﬁ: . Depertment of National
Tobacco processing and packing ... 0.062 | Net output 230 || {sbacco and snuff in pounds. ! Revenue.
Bubber products ..........coccoiiiiiiininininisnnininne, 1.334 | Net output 236-239| Production, in pairs, of 10 types of
rubber footwear, such as lumber-
men’'s rubber boots, overshoes and
goloshes, light and heavy rubbers, The Rubber Associa-
plastic waterproof footwear, etc. tion of Canada.
Consumption, in pounds, of natural, 5 | D.B.S. — Textiles and
synthetic and reclaim rubber in the Miscellaneous Products
production of tires, tubes, tire re- Section.
pair material, and other products
(ex. footwear), including wire and
cable,
Leather products ................ 1.571 24
Leather boots and shoes F 0.952 | Gross output 241 | Production, in pairs, of 8 types of D.B.S. — Animal Pro-
leather footwear, such a&s men's, 5 ducts Section.
women's, boys’, misses’, etc. (Industry and Merchan-
1 dising Division).
Leather tANNEFIeS .......ccomreimrmnrenmssrecinssncns ' 0.275| Gross output 247| Production of 9 types of finished
leather: cattle leather (glove and
garment and upper), calf and kip I
skin upper, and horse hide, glove D.B.S. — Animal Pro-
and garment, in square feet bag, 5 ducts Section.
case and strap leather and harness (Industry and Merchan-
leather in sides; cattle leather dising Divisicn).
(sole), in pounds; sheep and lamb
(shoe, glove and garment leather),
and goat and kid leather, in skins,
Other leather products .. 0.350
Le?ther ]glm;les and mittens 0.078 | Net output 245 ] 5 i
Belting leather ......... 0.009 | Net output 247 5 .B.S. — Employment
Leather boot and shoe fmdmss . 0.622 | Gross output 249 j’ Unadjusted man-hours. Section.
Miscellaneous leather goods, n.e.s. ........ 0.241 | Gross output 249
i
TeXUIB ......ccoocovnvnrnrnnsramnnenineieeniianans 5.035! 25- 26
b 0.083| Waterial 251|] Volume index of tton bal
Cotton thread .... . Materials 1 olume index of raw cotton e "
Cotton yarn and cloth ... 1.465| Net output 252 ] openings on the 1935-39base, arith- 5 Sggton[nstitute of Can
Miscellaneous cotton goods . 0.044 | Gross output 254 || metically converted tothe 1949 base. 4
Wool goods 0.931 .
Wool cloth .. 0.562| Gross output gig|] Clwmente OfmoumEE L Canadian Woollen and
Wool yarn .... 0.203 | Gross cutput 257 {1 in units and production of worsted 5 Knit Goods Manufac-
Miscellaneous wool goods . 0.166 | Gross output 259 yarn, in pounds turers Association.
Synthetic textiles and silk . 1.334| Net output 260 | Deliveries for domestic consump-
glgsng; 6 types of synthetic yarn in ¢ Silk and Rayon Insti-
Production of synthetic and silk 5 tte,
fabric in yards.
Other textile products 1.199
Dyeing and finishing of textiles . 0.166 | Gross output 261
NAITOW fADTICS ..vvciiinsnisrerensenns 0.112| Materials 262
Awnings, tents and sails 0.063 | Materials 263
Cotton and jute bags ... 0.078 | Materials 266
Cordage, rope and twine ... e 0.106 | Gross output 285
Oilcloth, linoleum and other coate fab- _
1 7o S———— 0.212| Gross output 267 |{ Adjusted man-hours. gé?t-i%n Briploymant
Fabric auto accessor 0.053| Gross value de- i
flated by a price
index 269
Embroideries, pleating 0.088 | Man-hours 269
Carpets, mats and rugs .. 0.137| Gross output 264
Miscellaneous textiles, n.e,s. 0.184 | Materials 269




DOMINION BUREAU OF STATISTICS

Description of Indexes — Continued

Annual bench-mark series Monthly series
" Average
Industry weekly
Industry weights tﬁf:agr Si%“:c' Description of monthly series plant Source of data
1549 * working
days
MANUFACTURING — Continued:
T T i T A 5.387 27
Men's, women's and children’s clothing .. 3.454
Quarterly production, in units, of 155

Men's factory clothing 1.571 | Gross output 272 || types of clothing such as women's

Women's factory clothing 1.543 | Gross output 273 || and misses' coats, suits, jackets,

Children’s factory clothing 0.206 | Gross output 270 || dresses, skirts, blouses, slips, py- D.B.S. — Textiles and
Men's clothing contractors .... 0.094 | Gross value de- 272 || jamas, etc.; men's, youths' and boys’ Miscellaneous Products

flated by a price suits, overcoats, trousers, shirts, Section.
index pyjamas, etc.; children’s coats, D.B.S. — Employment
Women's clothing contractors 0.040 | Gross value de- 273 || suits, dresses, skirts, slips, py- Section.
flated by & price jamas, etc., valued at base prices,
index aggregated and prorated monthly on
| the basis of man-hours.

Knitting mills .... 1.221

Hosiery 0.559 | Net output 274 | Production of 9 types of hosiery Canadian Association
such as full fashioned, women's of Ladies Hosiery
full length nylon, women’s anklets, 5 Manufacturers.
men’s anklets, children's and in- Canadian Woollen and
fants' anklets and half-hose, in Knit Goods Manufacturers
palrs. Association.

Other knitted 800dS ......coeeeeeevveereererererrans 0.662 | Gross output 275 | Adjusted man-hours. D.B.S. — Employment

Section.

Miscellaneous clothing ............ccocceeicieiens 0.912
Corsets, girdles and foundation garments 0.147 | Gross output 276
Fur dressing and dyeing .........cccocereeeuenee, 0.087 | Man-hours 277
Fur goods ...... 0.375 | Gross output 277
Fabric gloves and mittens ... 0.022 | Gross output 279 |} Adjusted man-hours. g an — Employment
Hats and caps s 0.197 | Gross output 278 Beiion,

Qiled and waterproofed clothing 0.028 | Gross output 279
Miscellaneous clothing, n.e.s. . 0.058 | Gross output 279

Wood products ........ccovviieeceniinnnssss e 6.540 28
PUrTHIPe cuinamimisssisnnsinseiaitiaii 1.427 | Materials 286 | Adjusted man-hours. D.B.S. — Employment
Section.

e e 6:100 | Net tput 28 D.B.S. — Empl t
Hardwood flooring . . et outpu 3} . .B.S, — ploymen
Sash, door and plani 0:018 | Materials 283 g"ggs“z;‘ “““; ‘:"“;5' o Section.

Sawmills 3 et outpu 285 roduction of lumber, in feet, boar "
measure, lath in thousands, shingles 5 gbﬁ"s‘ ~ForeEaySe
in squares and ties in units. )

Veneers and PLYWOOMS ..c.ccoieecriniiiinicaisnns 0.378 | Net output 281 | Consumption of hardwood and soft-
wood peeler logs in feet, board 5% D.B.S. — Forestry Sec-
measure, in the Veneer and Plywood tion.

Industry.

Other wood industries ........ccviciivenvnsrnirans 0.634
Beekeepers' and poultrymen’s supplies 0.003 | Materials 289
Wooden boxes and baskets ..o 0.184 | Materials 287
Cooperage gggg Gross on:putt’ 289
Excelsior Y Gross outpu 289
Lasts, trees and shoe findings .. 0.028 | Wage-earners 289 |! Adjusted man-hours. gé]cst’liln" Employment
Morticians' goods 0.066 | Gross output 288 '

Woodenware 0.022 | Materials 289

Wood turning 0.053 | Materials 289

Miscellaneous wood products, n.e.s. ... 0,234 | Materials 289

Paper product: 8.217 29

Pulp and paper 6.537 | Net output 294 | Expart shipments, in tons, of hleached
shullphlte dissoélvinz. lﬁleacl::ed sul-
phite paper pulp, unbleached sul-
phite (strong and news grade), sul- Nfe;"p:lgt Association
phate, screenings, groundwood pulp % A ‘I', ——
(mechanical); production in tons, of 6 ‘n‘d"‘ﬁs n 1:1;19 Bod:LR:
newsprint; production, in tons, of 9])3;3 S “‘;, s Sec
building papers, box paper board, e R orestry Sec-
paper board container, wrapping pa- o
per, tissue and sanitery paper, book
and writing paper and building boards.

ROOMINE PADOL .ic.iviviiiiivmsiismisiimssivsansssissnn 0.287 | Net output 296 | Production of asphalt floor tiles in
square feet; 5types of roofing paper:
tar and asphelt sheathings, tar and 5 D.B.S. — Forestry Sec-
asphalt felts, in tons, asphalt shin- tion,
gles, smooth surfaced rolls, mineral
surfaced rolls, in squares.



REVISED INDEX OF INDUSTRIAL PRODUCTION

Description of Indexes — Continued

57

Annual bench-mark series Monthly series
T a— Average
us weekly
Industry weights ﬁ?ga?;r Sgac‘ Description of monthly series plant Source of data
1949 : working
days
MANUFACTURING — Continued:
Paper products — Concluded:
Ogler pt;per products 1.393
aper boxes and bags ... y 0.731 | Materials 292 o D.B.S. — Employment
Miscellaneous paper products, n.e.s, ... 0.662 | Gross output 299 } Adjusted man-hours. Section.
Printing, publishing and allied industries .. 3.951 30
Printing and publishing .......cocovenerniernees 1.868 | Value of mate- 309
rials deflated by
a price index Domestic shipments of newsprint, 6 Newsprint Association
Publishing (only) of periodicals .............. 0.259 | Value of mate- 301 || in tons, of Canada,
rials deflated by
a price index
Other printing .... 1.824
Printing and bookbinding ...........eceeeevenes 1.221 | Value of mate- 301
rials deflated by
la price index
Trade composition 0.044 | Adjusted wage- 301
earners
Engraving, stereotyping and electrotyp- Adjusted man-hours, géc%iso'n — Employment
e i amasni s 0.284 | Adjusted wage- 303 2
earners |
LItHOBTBDRING «.vvrveveverresssseresseessessssssses 0.275 | value of mate- 303 ||
rials deflated by J
a price index
Iron and steel products ..........ccomveieveeinnicees 12.493 31- 32
Agricultural 1mplemelnl.s 1.408 | Net output . 311 :gdusted man-hours.
Boflers, tanks and platework .. 0.553 | Gross value de- 314 justed man-hours. _
flated by a cost gégt-i%n Employment
of production in- 2
dex

Bridge building and structural steel ........ 0,665 | Materials 315 | Adjusted man-hours. ]S)'Bt'is. — Employment

ection.

Iron castings ...... 1.202 | Net output 320 Production, in tons, of iron cast- 5 D.B.S. Metal and
ings, iron or steel pipe, pipe fit- Gz = E
tings and tubing; shipments of mal- gg:mical Products Sec
leable iron castings. *

Hardware, tools and cutlery .........eeee 0.809 | Gross value de- 317 Adjusted man-hours. D.B.S. — Employment

flated by & cost Section,
gf production in-
ex

Heating and cooking apparatus ............ 0.615 | Net output 318 Pr';o;iucug:. mlgni&a. of rfadit;tors. D.B.S. — Metal and
refrigerators, pes of stoves, 5 Al
ranges and furnaces, and 5 types ﬁg:mlcnl Products Bec-
of water-tank heaters, 2

Machinery 2.639

Household, office and store machinery .. 0.700 | Gross output 319

Industrial machinery ... 1.552 | Composite of ma- 324
terials and pay-
rolls in constant
dollars e

Machine ShopS .......evcrieeieneiinceeicinnie 0.303 | Gross value de- 322 _
flated by a cost Adjusted man-hours. SDe.ch:i%n Employment
of production in- :
dex

Machine tools ... 0.084 | Gross value de- 323
flated by & cost
of production in-
dex

Primary iron and steel ......c.coccicineninniannns 2.624 | Net output 325 Production of ferro-alloys and pro-
duction for sale of pig iron and 1
steel ingots in tons.

Production in tons, of carbon steel 5
castings and alloy steel castings. D.B.S. — Metal and
Production less producer’s inter- Chemicel Products Sec-
change, in tons, of 18 Individual tion.
types of steel shapes such as b
sheets, bars, billets, plates, wire
rods, structural shapes, tin plate,
tie plates and track material.
Sheet metal products 1.112 | Materials 326 | Adjusted man-hours, D.B.S. — Employment

Section.
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Description of Indexes — Continued

Annual bench-mark series

Monthly series

r Average
Industry weekly
Industry weights 13?::;:51- S;BC' Description of monthly series plant Source of data
1249 5 working
days
MANUFACTURING ~ Continued:
Iron and steel products — Concluded:
Wire and wire goods ........ccccevvvvicciiaeennnes 0.537 | Net output 327 Shipments, in tons, of steel wire and
production in tons of 8 types of other D.B.S. — Metal and
wire products such as wire fencing, 5 Chemical Products Sec-
barbed wire, steel wire rope, wire tion.
nails, cut nafls, steel wire staples.
Miscellaneous iron and steel products ..., 0.331 | Gross value de- 329 Adjusted man-hours. D.B.S. — Employment
flated by a cost Section.
of preduction in-
dex
Transportation equipment ..........cooveiiivieeainens 8.227 33
Afrcraft and parts ... 0.631 | Adjusted man- 330 Adjusted man-hours. D.B.S. — Employment
hours Section,
Motor vehicles ..o 3.211 | Gross output 334 Production, in units, of the following
types of passenger cars: convertible
(soft top), convertible (hard top),
3-passenger coupe, 5-6 passenger
coupe, 2-door sedan, 4 - door sedan,
2-seat station wagon, 3-seat station
wagon, chassis, and other models. i D.B.S. — Metsl and
Production, in units, of commercial 5 Chemical Products Sec-
vehicles by maximum gross vehicle i tion.
weight ir pounds, as follows: 6,000 |
and less, 6,001-10,000, 10,001-|
14,000, 14,001 - 16,000, 16,001 -
19,500, 19,501 - 26,000, 26,001 -
33,000, over 33,001,
Production of buses.
Motor vehicle parts . 1.434 | Gross output 335 Adjusted man-hours.
Railway rolling stock . 1.927 | Gross value de- 336 Adjusted man-hours.
ﬂ?t.eddby; ctzst
of production in-
dex Si)ést.iso.n— Employment
Shipbuilding 0.809 | Gross velue de- 3317 Adjusted man-hours. &
flated by & cost
of production in-
| dex
Other transportation equipment 0.215 i
Bicycles and parts ... 0.072 | Gross h;Jlul;put 332
Boat building ........... 0.059 | Materials 333 i 1 D.B.S. — Employment
Carrlages, wagons and sleighs .. 0.084 | Adjusted man- 339 Unadjusted man-hours. Section.
hours J
Noa-ferrous metal products ...........ccoicviviicins 4.969 34 |
Aluminum products 0.397 | Net output 341 Adjusted man-hours.
Brass and copper products 0.746 | Gross output 342 Adjusted man-hours, geﬂti?) ~ {Employment
Jewellery and sllverware .. i 0.375 | Materials 343 | Adjusted man-hours, cklon.
Non-ferrous metel smelting and refining .. 3.192 | Gross output 345 Production of refined copper, nickel,
lead, zinc, in pounds; silver, gold
(from baseodmer.f.l mines) in fine
ounces; production of aluminum in- -
gots in pounds; production, in tons, 1 ﬁ;?{s' o '&mem] St
of iron (remelt)and titanium dioxide, S L
at the smelting stage; exports of |
nickel in matte and copper in matte,
in pounds.
Other non-ferrous metal products 0.258
White metal alloys 0.203 | Gross output 347 ()
Miscellaneous non-ferrous metal pro-
ducts | 0.056 | Gross value de- 349 | Unadjusted man-hours. g'BﬁS‘ - Employment
flated by a price acylon,
index
Electrical apparatus and supplies ................ 4,101 35
Batterles ... 0.203 | Gross output 351 Preduction of storage batteries for
farm lighting end railway eervice, in D.B.S. — Metal and
units of cells and batteries for start- 5 Chemical Products Sec-
ing and ignition in units; establish- tion.
ments producing dry cell batteries D.B.S. — Employment
are represented by upadjusted man- Section.
hours.
Heavy electrical machinery ............coene. 1.518 | Gross value de- 352 | Adjusted man-hours. D.B.S. — Employment

flated by 2 price
index

Section.
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1 Included in this group for comparability with earlier years.

Amnual bench-mark series Monthly series
Average
Industry weekly
Industry weights ;I?ife gf S#.C. Description of monthly series plant Source of data
1949 ndicator 0. working
days
MANUFACTURING — Continued:
Electrical apparates and supplies — Con-

cluded:

Telecommunication equipment ......ccccevenee 0.440 | Gross output 353 Pr;iductionilti units, of 12 types ag‘. 5
radio receiving sets, 7 types o
television receiving sets and 2 (D:'ixglrfi'cal- Pr?:;;z:s ggg_
fqrpes;1 of record players; acljust:d tion
man-hours used to represent the 2
output of the establishments prima- E&Eﬂ% ~ Employment
rily engaged in the production of i
other telecommunication equipment.

Refrigerators, vacuum cleaners and appli-

ances ... > 0.706 | Gross output 357 Production, in units, of refrigera-
tors, electric stoves, electric wash-
ing machines, electric dryers, home 5 D.B.S. — Metal and
and farm freezers, by establishments Chemical Products Sec-
| classified to this industry; adjusted tion.
| man-hours used to represent the out- D.B.S. — Employment
put of establishments primarily en- Section.
geged in the production of other |
| products.
Miscellaneous electrical products ............ 1.534 | Gross value de- 359 Adjusted man-hours. D.B.S. — Employment
flated by a cost | Section.
of production in- |
dex i
! !
Non-metallic mineral products ...........coerenee 2.461 | 36 ‘

Hydraulic cement ... 0.362 | Gross output 363 Production of cement in barrels. 7 | D.B.S. — Metal and
Chemical Products Sec-
tion.

Production of structural tile, in

DOmeStic Clay ProGUCES -o...owweercrcrre 0.244 | Gross output ge4 (| tons. draln tile, pullding brick, 18} . | D.BS. — Misers] S

Band-Hoe BHLK ..oy 0.018 | Gross output 364 || sower pipe in feet and sand-lime | tistics Section.
brick in thousands. |

Concrete products .......comevnmnrssnereses 0.303 | Net output 368 Production of concrete brick, con- |
crete blocks and other aggregates, | D.B.S. — Metal and

| in thousands, cement pipe and tile | 5% Chemical Products Sec-
| in tons, and ready-mixed concrete ! tion.
| in cubic yards.

G1a3S ProductS ..ceveeeececivirnisssssssserencssnesaes 0.393 'Net output 365 Adjusted man-hours. D.B.S. — Employment

| Bection,

Gypsum Products .....cecoecirsmmsenmrnesermisrsen 0.131 | Gross output 366 Production of gypsum wallboard, | D.B.S. — Metal and
lath, sheathing in square feet, and 54 Chemical Products Sec-
plaster in tons. tion.

B covonsnssicmmesinnssnanmuss s st 0.141 | Gross output 366 Shipments of lime and production of 5% D.B.S. — Metal and
lime for own use, in tons. Chemical Products Sec-

tion.

BRI . ovnamisiasimsismn astaisoses ISR asasimpacmtasss 0.069 | Gross output 369 Production of fine vacuum salt, -
mined rock salt, salt recovered-in | 5% gs?ifs é;cﬁl.g:ml Sta-
chemical operaticns, in tons. *

Other non-metallic mineral products ........ 0.802 i

Abrasive products .. 0.258 | Gross output 361

Asbestos products .. 0.087 | Gross output 362

ll:nported tfxll" %roducbs i 8.1;5 g?terials 364 bdE — .
onumental and ornamental stone .. .184 038 output 367 ” .B.S, — Employmen

Miscellaneous non-metallic mineral pro- Adjusted man-hours, Section,
ducts

Miscellaneous products of petroleumand 0.100 | Gross output 369
[ o] N A

Products of petroleam and coal ................... 1.58@ 31

Colie Produets ..eecceereecceereeencensmrnienienes 0.181 | Net output 373 Productlon of coke in tons, and | 7 D.B.5. — Metal and
sales of gas in cubic feet. | Chemical Products Sec-

| tion.

Petroleum products (petroleum refining

and lubricating oils and grease) .......... 1.409 | Gross output 375 Reflnery p;oductlun less own con-
sumption, in barrels, of 12 catego- -
ries of petroleum products such as 7 ghirfi eal Prrdet‘:;git.s g:g_
motor gesoline, light fuel oil, heavy tion
| fuel oil, lubricating oil and grease, ’
| aviation gesoline, etc,



DOMINION BUREAU OF STATISTICS

Description of Indexes — Concluded

Annual bench-mark series

Monthly series

Industry
- Type of S.I.C.
Indugtry welghts indicator No.
1949
MANUF ACT URING — Concluded:

Chemicals and allied products .................| 4,216 38
Acids, alkalies and salts .. 0.637 | Net output 380
Pertilizers «..ocisuinsiis 0.437 | Net output 382
Medicinal and pharmaceutical preparations ... 0.675 | Gross value de- 383

flated by a cost
of production in-
dex
Soaps, washing compounds, etc. ........... 0.543 | Net output 385
Paints, varnishes and lacquers ............... 0.556 | Net output 384
Vegetable 0il M8 ...cvrooovoicccn | 0,128 | Net output 387 |
Other chemicals 1.240
Toilet preparations . 0.166 | Materials 386
Primary plastics ..... 0.153 | Net output 388 !
Explosives, ammunition, etc, 0.165 | Net output 381
INKS ...oo0ee 0.069 | Gross output 389
Adhesive 0.047 | Net output 389
Polishes an 0.081 | Gross output 389
Compressed gases ..., 0.137 | Net output i 389
Coal tar distillation ., 0.053 | Gross output 389
Miscellaneous chemicals, n.e.s. .. 0.369 | Gross output 389

Miscellaneous manufacturing industries ...... 1.624 | 39
Brooms, brushes and mops .. 0.144 |Gross output | 391 |
Fountain pens and pencils 0.112 | Gross output | 394 |
Musical instruments . 0.069 | Gross cutput i 393 ¢
Plastic products ....... 0.153 | Materials 1 392
Scientific and professional equipment 0.325 | Gross output ; 395 |
Sporting goods ..... 0.084 | Gross output i 396
Toys and games . 0.075 | Man-hours 1 396
Typewriter supplies 0.034 | Gross output 394 i
Artificial flowers and feathers 0.028 | Man-hours 399
Buttons and fasteners . 0.084 |Gross output 399
Candles ......... 0.019 | Materials ! 399 |
Hair goods .. 0.009 : Gross output ‘ 389 |
Artificial ice .... 0.088 | Gross output i 399 ¢
Electric lamps and lamp shades 0.053 | Gross output | 399 |
Pipes, lighters and smokers® supplies . 0.041 | Gross output \ 399 }
Electric, neon and other signs ........... 0.106 | Man-hours i 399 |
Rubber and metal stamps and stencils . 0.031 | Man-hours 1 399 :
Statuary, art goods and novelties . 0.044 | Man-hours | 399 |
Umbrellas ..... 0.009 | Gross output ! 399 |
Miscellaneous , n.e.s. 0.116 | Gross output | 399 |

| H

ELECTRIC POWER AND GAS UTILITIES .| 5.107 i 6
Electric power utilities .........c.cceeoveeeieennnnn. 4.595 | Net output | 602

| !

| | |

| |

Gas utilities 0,512 | i 604 |
Manufactured gas 0.302 | Net output | {

! ;
| ! |
i | f
NEUEEL a8 convnunimiis s 0.210 !Gmss output

Average
weekly
Description of monthly series plant Source of data
working
days
i = D.B.S. — Employment
Adjusted man-hours. Section.
Value of shipments adjusted for D.B.S. — Inventories
change in inventory of finished 5 Section,
goods and goods in process, de- D.B.S. — Prices Divi-
flated by a price index. sion.
Shipments, in pounds, of 12 types of
soaps and synthetic detergents such |
as bar laundry soap, soap chips and | D.B.S, — Metal and
flakes, (oilet soap, soap powders, 5 Chemical Products Sec-
solid synthetic detergents, liquid tion.
synthetic detergents, paste synthetic
detergents.
Value of shipments adjusted for D.B.S. — Inventories
change in inventory of finished 5 Section.
goods and goods in process, de- | D.B.S. — Prices Divi-
flated by a price index, sion,
Production, in pounds, of 6 types of D.B.8. — Animal Pro-
0il, cake and meal: flaxseed oil, ! :
i | ducts Section.
flaxseed cake and meal, soybean | 6 han-
! (Industry and Merchan
oil, soybean cake and meal, other 0 ivisi
" dising Division).
oil, other cake and meal.
Production of synthetic rubber in D.B.S. — Textiles and
pounds, 7 Miscellaneous Products
Remainder of the **other chemicals®* Section.
group represented by adjusted man- D.B.S. — Employment
hours. | Section.
i
|
: ¥ D.B.S. — Employment
Adjusted man-hours. i Section.
|
|
Generation by utilities, in kilowatt |
hours, of primary and secondary ! D.B.S. — Transporta-
electric power valued at base prices, | 1 | tion and Public Utili-
adjusted for anticipated changes in | ties Section.
distributive activity. |
i i
Sales, in cubic feet, by producers | !
and distributors to 4 individual cate- | i D.B.S, — Metal and
gories of customers: domestic, in- 7 i Chemical Products Sec-
dustrial, commercial, miscellaneous; tion.
sales of coke, in tons, by gas plants. | ‘
Sales, in cubic feet, by distributors I 1
to 4 categories of customers: domes- | ‘D B.S. — Metal and
tic, industrial, commercial and mis- | " Chemical Products Sec-

cellaneous; sales in Eastern and
Western Canada compiled separately
because of wide price differentials.

tion,
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APPENDIX C

Annual Net and Gross Industry Indexes

1949 =100
' Mining
\
Total |
industrial Metals Fuels
production T_otia.l
mining
| | Gold! Iron Other
1 Total mining ore metals Total Coal
Net Gross 3ross Gross Gross Gross Gross Gross Gross
‘i
1949 weights ..ceiciicunne 100- 000 10.066 | 5.968 ! 1- 758 0. 309 3.901 2.839 1.715
1935 i e 42 3 50. 8 2.1 49.3 74,5
1936 45.7 46. 6 68. 3 81.3 54. 5 81.17
1937 52 3 53.1 | 79. 4 94.3 59.8 85. 6
1938 49. 6 50. 2 | 83.7 101. 6 62.8 76.9
1939 ... 53 3 53.9 90. 3 108. 6 69.7 85.3
1940 ... 639 64. 8 96. 2 114. 5 T4 95. 7
1941 80.1 30. 7 101.0 118. 8 81.17 98. 6
1942 94.7 94. 17 99. 1 116.8 83.4 101. 7
1943 100. 5 100. 6 88.8 101. 8 175 94. 4
1944 ... 101- 3 101. 5 8.7 86. 9 75. 3 90. 7
1945 ... 90. 1 90. 2 7. 2 83. 5 .. . e 70. 0 86. 1
1946 83.8 83.7 T4. 3 73. 2 66. 4 45.9 78. 4 122 93. 4
1947 91.5 91.9 78.5 79.6 75.7 50. 7 83. 6 66.0 821
1948 96. 4 96. 7 90.0 88. 4 86. 3 40.0 93. 1 83. 2 97.2
1949 ... 100. 0 100. 0 100.0 100. 0 100. 0 100.0 100.0 100. 0 100. 0
1950 ... 106. 9 106- 9 109. 5 103. 5 107-9 96.0 102 1 112 98. 5
1951 116. 6_| 116. 2 123 4 107.9 103 9 115.9 109. 1 143.5 95. 6
1952 120. 9° = 131.0 110. 3 106.9 126. 5 110. 6 163. 9 90. 5
1953 129. 17 142-1 115. 7 97.9 170. 6 119. 4 192.7 81.5
1954 128 5° 158. 7 129.0 104. 185 4 135.6 215. 6 75. 2
1955 142 3° 185. 2 142 7 107.7 316. 5 1448 273. 2 T4. 1
1956 154. 97 212. 3P 151. 0P 105. 3° 418. 67 150. 47 344. 77 74. 6°
1957 ... 155. 17 227. 8° 170. 0P 104. 3° 462. 67 176. 47 358. 2° 5. 4F
Mining
Total
Fuels Non-metals — manufacturing
¢ h t:lmﬂit
Natural Other sand pits
gas Petroleum Total Asbestos don-metals
Gross Gross Gross Gross Gross Gross Net Gross
1949 welghts ...cccvieerinens 0. 109 1. 015 0. 831 0. 584 0. 247 0.428 84. 827
1935 .- 11 6.7 39.1 44. 9 29.8 35.2 39.0 39.8
84.7 7.0 52.3 60- 9 38.9 33.1 43.0 44.0
92.1 137 69.9 85 8 46. 5 42. 7 49. 2 50. 2
94. 1 32.4 55. 6 65 4 40. 4 45.8 45.3 46.0
101. 5 36. 4 66.6 79. 2 47. 4 46 2 48.7 49.3
112.6 40.0 67. 3 73.5 56. 2 49. 7 60. 4 613
107.8 47. 2 84. 4 95 7 66.0 49.9 7817 79. 4
101. 7 48. 2 78. 1 87.0 62.9 43.8 96. 1 96.0
86. 5 46. 8 81.9 92. 2 64. B 40. 4 104. 0 104. 1
821 41.0 81.0 81.3 76. 4 40. 6 108. 1 106. 3
85. 7 39.5 87.0 91.1 .2 44.0 92.9 93.0
83. 5 35.3 96. 8 101. 1 859 60. 6 85. 2 85.0
91. 5 36. 0 109. 2 114.9 95.8 85.6 93.2 93.6
100. 9 57.6 118. 8 124. 5 105. 3 101.9 97. 3 917.8
100.0 100. 0 100. 0 100. 0 100.0 100. 0 100. 0 100.0
107. 3 135.5 139. 1 151.8 109. 0 119. 3 106. 2 106- 2
120. 5 226.9 156. 3 170. 7 1220 142.9 115.0 114.6
128. 9 291.8 155.5 171- 5 117- 2 153. 5 118. 5P -
147. 8 385. 5 152. 9 162 3 130. 5 154. 3 126. 4P
169. 6 457. 8 161. 4 167.8 146. 3 189. 6 122. 97
4.5 616.8 180. 2 191.9 152. 4 204 3 134. 77
235. 0P 812. 7" 187. 67 188. 4° 184. 3P 237. 717 145. 17
295. 1P 859. 5° 179. 0P 184. 3P 158. 2° 264. 2° 142. 5°

For footnotes see puge T3.
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1949 =100

Non-durables manufacturing

Total Total
non-durables foods and Dairy products
manufacturing beverages Total Meat
foods products
Butter and cheese
Net Gross Net Gross Net Gross Net Net Gross
45.736 | 11.83¢4 8.986 1.8 .084
45.6 44. 5 46. 1 51.2 52.9 54. 7 44, 2 63. 4
49.17 49. 8 51.17 56. 6 58. 4 66. 6 49.3 67.8
54. 4 53.1 54. 8 58. 7 60. 1 67. 5 51. 0 69.1
50. 3 53. 1 54. 7 59.0 50. 2 70.7 50. 9 T1.6
54, 9 56. 3 57. 8 63.0 64.1 81.9 52.7 72.9
63.1 52. ¢4 63. 5 68. 5 69. 2 91.8 56.9 76. 2
75.1 T2.3 72.9 79.5 79.2| 107.9 64. 3 83.2
85.3 7.6 76. 4 83. 4 81.2| 126.2 3.2 82.0
87.1 80. 8 79.7 89.9 87.7 141.2 78. 1 95. 4
90.6 89. 5 89.0 97.7 96.7 153. 4 78.8 95.8
88.8 91.7 90.3 98. 7 96.4 | 148.4 84.6 98.5
89. 7 98. 0 95.2 | 103.0 99.1 134.1 83.2 94. 6
93.8 97.2 96.9 | 100.4 99.5| 119.9 86.0 97.7
97.0 98. 5 99,3 99. 5 100. 5| 100.4 102.3 99. 7
100.0 | 100.0 100.0 | 100.0 100.0| 100.0 100.0 100.0
105.8 | 103.8 102. 4 | 104.4 102.6 | 104.3 94. 6 95. 2
110.1 | 106.8 104.7 | 107.0 104.6 | 102.8 99.3 96. 4
i 113. 57 « | 112.8* 111.0 | 122.6* 96. 8 98. 4
117. 47 115.1* 113. 5| 119.7° 109. 6 106.3
120. 6° 120. 2P .. | 126.5 116.1 111.3
W 126. 8° 125. 6P 137. 7° » ’
sv | 183:3P 131. 4P v | 1440 TP e -
. 135. 67 . 133. 2° v 144, 47 ..
Non-durables manufacturing
Foods
Dairy products Canning and processing
Concentrated milk Other dairy Fruit and vegetmble
products Process cheese products Total Fish processing preparations
Net Gross Net Gross Net Gross Net Gross Net Gross
0.094 0.053 1.4 0.787
34.8 30.1 28. 4 29.9 43.0 41.7 42. 5
39.6 34.3 33.8 34.5 51.7 53.17 52.5
40. 1 34.7 39.4 41.9 53.3 51.4 58. 2
44. 6 39.1 37.4 41.5 53. 2 55. 2 54.7
45.7 4.1 39.9 41. 4 56. 4 53.7 60. 7
50. 3 48.0 47.1 49. 2 63.1 62.8 59. 8
67.9 60.7 55. 5 62.6 8.4 T4. 8 4.3
4. 9 1.7 0. 6 69.3 1.1 68. 7 69.0
85.9 89.0 82.2 7.3 65. 4 64, 4 65§
93.7 90. 6 89.0 81.5 85.8 96. 2 95. 2
86. 7 89.3 79.7 8.7 85.9 88. 5 86. 4
87.7 92.9 83.1 8.0 | 1055 118.7 111.6
88.3 93.8| 1150 108. 1 95 5 105. 2 106. §
1. 5 86.0| 111.0 105.1| 1027 116.1 113.9
100. 0 100.0 | 100.0 100.0 | 10C.0 100.0 100. 0
123.0 123. 8 89.8 98. 0 112. 0 110. 5 107. 0
123.0 124.4| 101.6 104.2| 121.8 128.6 120. 8
142.7 130. 5 95.2 107.2| 118.8 135.3 124. 9
137.7 141.2| 107.7 113.2] 119.0 129.0 123. 5
146. 2 147.0| 107.2 110. 120.1 139.8 134.9
. - 135, 57 158. 5 152, 1
. 8 134, ¢? 152. 47 .
: 143,87 167. 1 .

For footnotes see page 73.
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1949 =100

65

Non-durebles manufacturing

Foods

Grain mill products

Total
Flour and feed mills bakery
Total Breakfast foods products
Total Flour mills ! Feeds?
|
Net Gross Net Gross Net Gross | Net Gross Net Gross Net Gross
1949 welghts ......ccccviaans 1.000 0.856 0.434 0.422 0.144 1.734
1935 . s 56.1 51.4 53.4 48.1 70.8 69.7
1936 59.9 56.8 56.4 52.9 79.0 8.4 |
1937 59.3 55.2 54.4 50.1 86-2 83.6 |
1938 57.9 54.1 52.6 49.0 86.7 82.7 |
61.0 59.6 57.3 56.3 81.3 78.0 |
64.7 63.2 63.8 62.5 70.1 66.5 |
73.2 73.2 7.9 2% 1 80.5 75.6
1.6 74.9 70.0 4.4 80.5 7.1 .
93.5 95.1 87.9 91.4 123.5 116.0 2
97.8 99.6 97.7 100.5 98.7 94.3
98.1 102.6 96.3 102.4 i - " o 107.9 103.2 i Gy
113.3 114.6 112. 114.6 149.5 139.4 73.9 89.0 119.4 114.4 103.9 101.7
111.2 121.9 111.3 124.8 129.0 142.9 93.1 106.1 110.4 104.7 100.7 98.8
97.9 103. 9 98.2 105.8 109.3 116.2 66.9 95.0 95.8 93.0 99.0 97.9
100.0 100.0 1900. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
89.6 99.3 99.1 98.7 98.3 100.5 99.9 96.8 102.7 103.0 103.0 103.5
109.8 109.8 109.0 108.8 107. 2 114.5 110.8 103.0 114.3 115:2 109.1 108.8
108.6* 111.5 108.2° 111.5 100.2 114.1 116.4 108.7 110.8* 111.7 114.8 115.4
108.9°| 110.5 109.2¢| 111.0 110.2 113.9 108.1 108.0 107.0% 107.8 121.8 121.7
108.1°| 109.8 108.6*| 110.5 97.9 103.0 119.7 118.2 105.1¢ 105.9 122.4 123.0
107.2°P 106.1P 93.4P 119.1P it 114.1° 115.0 126.7°
116. 97 115.0° 94.4P 136. 3P i 127.8P i 135.4°P
116.67 114.1° 89.0P 139.97 i 132. 0P 129.67
Non-durables manufacturing
Foods Beverages
Bakery products Miscellaneous foods
Total
beverages
Bread and other Confec- : Other miscel-
Blscuits® bakery products Total® tionerys | Sugsr refining | .. ons foods
Net Gross Net Gross Net Gross Gross Net Gross Net Gross Net Gross
i
1049 welghts ... 0.422 1.312 1.830 0. 665 0.331 [ 0.834 2.848
1988 i, 59.1 57.0 49.0 51.7 TL.3 69.5 46.4 49.6 27.1 28.5
60.0 58.3 52.9 56.2 81.5 78.1 50.9 53.4 32.1 34.3
64.6 62.4 55.2 57.2 75.7 72.8 52.2 55.6 31.8 40.7
68.4 66.2 53.17 56.1 6.9 4.5 49.6 51.8 37.1 40.1
68.2 66.9 58.6 60.8 87.9 82.8 54.2 56.6 38:7 41.0
1§ L ) [ 71.8 T1.1 63.7 65.0 85.0 83.4 58.4 59.3 45.5 48.1
.1 7.2 74.3 74.3 94.7 88.3 66.4 66.4 52.9 55.9
85.9 85.1 4.7 1.4 62.9 58.6 3.1 70.1 60.8 62.9
94.4 93.3 75.7 72.9 64.5 62.8 7.4 74.3 56.6 58.4
86.7 95.8 83.7 81.8 76.3 73.5 88.3 87.8 66.7 67.9
|
i iin 99.9 99.2 83.3 82.7 - 72.1 1.1 91.9 94.0 71.8 72.8
93.3 86.4 107.3 | 106-7 82.3 80.5 69.9 73.3 69.9 95.7 93.3 82.2 83.0
91.1 84.4 103.8 | 103.4 90.6 90.8 86.7 1.0 78.4 | 101.5 99.0 87.3 88.6
94.4 90.9 100.5 | 100.1 96.0 97.0 99.2 95.2 97.6 93.8 94.9 95.3 95.5
100.0 100.0 100.0 | 100.0 | 100.0| 100.0 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0| 100.0
99.9 101.2 104.0 | 104.2 | 107.5 | 104.2 105.3 | 118.7 | 111.0 | 104.8 | 100.5 ( 102.1 | 101.8
110.4 108.2 108.7 | 109.0 97.6 04.7 81.2 98.7 95.3 | 110.2 | 105.3 | 1068.2 | 105.2
114.0 113.9 115.0 | 115.8 | 106.3 | 102.0 92.6 | 113.3 | 102.5 | 114.5 | 109.4 | 115.5P e
122.3 118.17 121.6 | 122.7 | 108.0 | 105.2 95.6 | 100.0 97.8 | 121.1 | 115.8 | 124.6P
119.8 116.9 123.2 | 125.0 | 112.2P i 98.87 107.5 | 104.3 | 124.7P e o 12L7P
122.2 117.8 | 128.1° 115. 2P 94.97° 118.6° 130.07 130.6°
131.17 2 136. 8P 122.0° 107.5°| 116.5P 135. 87 138.47
126. 37 130.5P 125.1P 109.9°| 114.4F 141.5° 143.2°P

For footnotes see page 73.
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1949 =100

Non - durables manufacturing

Beverages Tobacco and tobacco products
Total
Carbonated Distilled Tobacco, cigars
beversges liquors Brewerles Wines mﬁggigcﬁrfffc:s and clgarettes
Net Gross Net Gross Net Gress Net Gross Net Gross Net Gross
1949 welghts .................. 0.715 0. 631 1. 436 0. 066 0.771 0. 709
19,9 19.9 38.3 35.9 24. 6 28.0 52.9 56.9 311 39.3 3L.5 40.7
23.9 24.3 61.0 57.9 25.1 29.0 50. 6 54.3 35.7 42.3 35.0 42. 5
28.C 31.3 75. 7T 69, 7 28.6 32.6 61.0 T2. 2 41. 4 47.7 41. 86 48. 9
34,8 38. 8 57.8 54.2 28.5 32.1 62.2 71.3 45. 9 51.5 43.6 | 49. 9
40. 5 42. 9 54. 8 5L17 28.8 32.1 64.8 76.3 49.2 55.1 46. 2 52. 4
48,9 51.17 61.8 58. 1 33.8 37.5 9.3 97. 4 53.1 59.0 51.3 57.3
54.0 58.7| 61.1 57.17 44.1 48,0 78.8 93.9 61.3 64.1 82. 3 65. 5
56. 0 57.3 66. 5 684.3 54. 9 59,2 97.9 108. 6 76. 0 T7. 1 75. 8 T1. 1
55.1 57.0 87.4 64. 2 48.6 52.2 65. 8 15.9 82.3 81.9 83.5 83.5
64.0 63.3 . 4 7.4 58. 5 61.5 8.5 85.8 89. 89.3 91.4 91.7
52.89 50. 9 103.2 102.7 66.5 69. 4 79.2 91.2 103. 2 102. 2 103. 8 103. 2
85.9 55. 2 120. 0 115.5 7.9 80.9 100. 6 118.3 90. 6 91.2 91.0 92. 4
69. 5 68. 4 99.1 102. 1 90. 2 91.2 103. 9 122.8 93.4 94.8 91.7 93. 7
87.2 84.5 97. 4 99.7 98. 5 98.7 92.0 104.0 93.4 94.9 94. 1 95.7
100.C 100. 0 100, 0 100. 0 100.0 100. 100.0 100.0 100.0 100. 0 | 100.0 100.0
102. 1 101.5 107. 4 105. 7 99. 5 09. 6 107.5 117.3 103. 4 102.1 102. 5 101.2
94. 8 93.7 129. 4 123.5 102.3 103. 0 91.4 102. 8 95.0 94.8 94.3 94. 2
102. 0P . 131.2 124.8 1168.3 115.0 96.3 107.3 108. 0P v 107. 2P o
108. 5P E 151.5 139.3 122.3 120.3 92.1 100.8 120. 3P 119. 4P|
104, 5° - 145, 4P e 120.5 118.3 107.7 112.3 124. 7% 123. 8P
119, 4» 151, op 127. 7% 110. 5 117.8 135. 57 134. 52
122. 6* , 174. 6 = 131. 4P i 117.17 122.17 145. 97 144. 87
129, 7P e 169. 7P 138. 59 e 161. 0P 159, 8¢
Non-durables manufacturing
Tobacco and
tobacco products Leather products
Total
rubber products Leather
‘Tobacco processing Total boots Lesather gloves Leather Other leather
and packing leather products gmt and mittens tanneries products
shoes
Net Gross HNet Gross Net Gross Gross Net Gross Gross Net Gross
1949 welghts ................. 0. 082 1. 334 1. 577 0.952 0. 078 0. 275 0. 272
27.3 26.2 49.8 45.7 70. 8 71.4 67. 1 T72.5 85.7 95. 2 58.5 57.8
42. 6 39.3 54.5 49.5 TL1 .7 85.5 80.5 93.7 95. 9 62.17 62.2
38.7 35.5 3.6 57.3 78. 1 8.6 T3.2 .5 92.8 98. 1 75. 2 73. €
72. 4 64. 1 55.0 49.3 68.9 69. 4 66. 1 T1. 8 86. 5 81.7 65. 2 63.8
83.3 78.2 60. 4 58. 2 80.3 80.7 75.0 7.5 90.9 101.8 78.2 6. 2
74.2 0.9 66.0 82.6 85.7 86.1 .7 97.1 110. 6 101. 8 95. 1 93.1
51.2 48. 1 87.5 84.1 104. 2 104. 2 94.2 122.7 131.3 110. 2 129.7 128.5
T8. 5 74. 0 85.3 82.8 110.8 110. 2 99. 1 146. 8 147. 4 125. 5 126.7 123.6
68.8 65.0 83.3 86.9 111.6 111.7 100.9 138.3 145.3 130.3 123.7 121.6
T0.8 64.8 B4.4 83.6 110. 5 110.0 100. 2 156. 6 157. 4 125.6 117.5 115.1
97.7 80.0 102.1 99.97 114.5 114.1 106. 9 153. 4 151.8 129.3 114.8 113. 4
86.7 .3 89.5 86.3 124.0 124.1 118. 4 139.3 143. 4 144. 2 119. 0 117. 9
112.7 107.3 127.4 123.5 109. 1 108.0 100.8 134. 1 137.2 134.1 105. 6 104.0
85.2 88.3 116.4 115.0 95. 5 95.0 91. 4 122.1 115.0 106. 3 91. 6 90. 7
100.0 100.0 100.0 100.0 100. 0 1060.0 100.0 100.0 100.0 100.0 100.0 100.0
113.5 112.5 116.8 116-6 85.6 95. 7 94.0 96. 4 98.7 102.6 93. 8 93.8
102. 4 101. 4 124. 9, 123.1 80. 4 90.7 93.2 108. 6, 112. 2 82.2 83.6 84.3
i e 118.9,| 117.2 101. 07 e 108.47 112.3,| 115.0 83.7 98.3 98. 2
. . 130.3,| 128.4 108. 111.0°| 102.6 105.0 90. 4 88.2 98. 3
o 119.2 117.5 100. 2P . 103. 87 = e 93. 8P s 4
= k 141.0 139.0 108. 97 a 108. TP . % 107. TP 5 ¥
- w5 154. 07 v 115. 67| ¥ 119. 47 w .s 11. 47 . \
% i 147. 8P 4 115. 67 120. 7P . i 108, T9 .

For footnotes see page T3.
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Annual Net and Gross Industry Indexes — Continued
1949 =100
Non-durables manufacturing
Textiles
Cotton goods Wool goods
Total H
textilos " Miscel- Miscel-
Total otton Cotton yarn laneous Total Wool Wool laneous
thread and cloth cotton cloth yarn wool
goods goods
Net Gross Net Gross 4 Net Gross Gross Gross Gross Gross Gross
1949 weights 5. 035 1,571 0.062 1.465 0.044 | 0.931 0.562 0.203 0. 166
35 s 49,17 50. 2 57, 2 60.3 94,9 56. 1 59.5 46, 1 59.3 58,3 65. 7 54,9
1936 .. 55,5 54.0 1.5 68.0 93.1 T1.9 68.1 45,9 63. 2 60. 4 T1.9 61.5
1937 .. 59. 8 58,3 16, 4 3. 4 103, 5 T6. 4 7.1 54.6 67.0 60.9 T4. 5 6.6
1938 .. 48. 1 49, 2 59.1 62.6 93. 4 58. 1 62.0 48, 1 5.2 47.8 58.9 52, 4
1939 .. 59.5 58,1 8.5 8.0 92,3 79.7 9.0 48,7 64.9 62.5 65.8 70.7
81L.1 79.0 | 108.6 104. 5 129.6 | 110.5 105.9 58,9 93.5 94. 8 93.1 89.7
91.7 88.6 | 121.6 114.3 137.1 © 124.0 116, 0 67.5 94, 4 93.7 92.9 9.5
102.0 97.0 | 128.2 115. 4 140.2 | 130.6 116.4 80,3 | 111.3 116. 1 106, 3 101. 4
93.8 89.5| 108.3 87.1 138.9 | 108.3 96.0 85.7 | 102. 4 107.3 97. 4 92.7
87.9 86.0 94,0 90, 6 125, 3 92.9 89.1 91.6 96. 5 97.6 94, 4 94,7
87.5 87.3 91. 4 93.7 116. 1 90.9 93.4 91.6 99,0 100, 7 99.5 92.3
88.7 817.2 87.6 85.5 122.8 86.1 83.8 87.9 | 108.0 109. 3 109. 7 101. 4
94.0 92.9 96. 4 92.9 108.7 96.0 92.3 91,3 | 111.0 110.3 122. 5 99. 5
973 97.1 | 103.3 100. 7 137.5 | 101.9 99,1 99,9 | 106.4 101.1 122.0 105. 5
100, 0 100.0 | 100.0 100.0 100.0 | 100.0 100.0 100.0 | 100.0 100.0 100. 0 100.0
112.5 112;5 | 115.8 116. 1 97.1| 116.4 116, 7 122.8 | 103.9 98.9 111, 2 111.7
113, 1 112,1( 109.5 108. 17 97.6 | 108.5 107. 6 161. 1 95.7 91.4 101.0 104.0
102.9* | 1031 93,9° 93.2 88. 1 92, 8° 92.0 135.1 80. 4 73. 2 92.9 89.3
107.9= | 108.7 97. 3" 96,6 105.8 95, 4° 94.6 148, 4 89.6 85, 2 94.3 98.6
94, 3P o 86.7° i s i e - 72.0 63.9 78.9 91.3
114, 0 102,77 7 89, 2°
117. 3P 101. 3P ; 93,07
117. 67 100, 0P 86, 97
Non-durables manufacturing
Textiles Clothing
it Miscellaneous textile products ?ﬁﬁd?g?f?;o?ﬁg:
synthetic
Dyeing Other Total
"eémﬁﬁ and | Cordage. Camtet"" miscel- clothing Children’s | Men's
and.g Total |finishing Tﬁ; "::! ;’ laneous Total factory | factory
of tithe ik textile clothing | clothing
textiles g products
Net Gross | Gross Gross Gross Gross 4 Net Gross Gross Gross Gross
1949 weights .. 1,334 1.199 0. 166 0. 106 0.137 0.790 5.587 3.454 0. 206 1. 571
1935 ... 36.1* 34.5 47.5 38.8 89.8 57.8 42,1 57.2 58,17 57.9 e 1
1936 .. 35. 3° 3.7 51.9 3.6 97.4 68. 4 46. 6 60.5 61.6 59.8 4 .
1937 .. 37.4* 35.7 58. 4 41.0 90.9 88. 4 53.6 65.3 65.8 63.9 i 4
1938 .. 23.3¢ 31.8 50.3 33.2 69.9 60,8 50, 5 61.3 61.3 58, 2 5 ¥
1939 35.7¢ 34.1 57.9 41,1 82.3 68. 2 57.3 67.3 66.9 61.17 " ]
1940 40, 2° 38.4 84.4 47.3 124, 3 72.8 90.8 18.2 78. 4 4.9
1941 51.8° 49.5 97.8 65.0 128.6 82. 17 105.0 88. 4 88.8 90, 3
1942 59, 8° 57,1 110, 5 80. 1 142.7 76. 3 119.9 100.9 101.7 110. 2
1943 61.9* 59.1 105.9 4.6 130.3 64.8 117.8 97.7 97,9 106, 9
1944 63.9° 61.0 101. 4 68.9 144.6 55,2 111.8 91.7 92. 6 98. 4
1945 . 65.1* 62, 2 99_2 3.7 138. 5 58. 1 107. 3 91. 4 92.9 96. 8 Wi %
1946 70.9 67.7 94.9 84.1 141. 2 82. 6 96. 6 95.3 96. 9 96,9 " Sy
1947 TI.2 7.2 96. 4 86.17 131.0 68.8 98.5 92.2 94, 2 925 " i
1848 .. 86.2 88. 7 94,7 91.7 119.3 86. 1 93.6 97.6 98. 6 96.5 - o
1949 .. 100. 0 100.0 | 100.0 100.0 100.0 100. 0 100.0 | 100.0 100.0 | 100.0 100.0 100.0
1950 . 119.9 119.4 | 106.6 105. 1 104. 5 103. 3 107.8 | 101.3 101.4 | 101.7 103.0 103. 6
1951 . 134.0 131.2 | 108.1 110.9 143.8 74,7 108.5 | 101,2 101.1 | 1010 107. 7 101.0
1952 122, 6 124,3 | 110,2 96, 1 136.3 80. 4 114,9 | 111,4 111.0 | 115.4 142, 2 117.0
1953 127.5 131.8 | 114.1 97.3 83.4 99. 4 124.3 | 115.0 114.2 | 117.0 148.8 119. 8
1954 108.7 119.2 | 105,57 . 97.0 99.7 .. | 108.9° i . .
1955 . 143.3 154.7 | 115.3P 116.0 112, 8P 111,07 & %
1956 . 149, 2 162.2| 121.5P 122.9 117, 6P 114, 1P : “
1957 ... 156, 67 e | 121.2° i 115, 37 : 112, 67 : i

For footnotes see page 73.
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Annual Net and Gross Industry Indexes — Continued

1949=100
Non-durables manufacturing
Clothing
ke Knitting mills Miscellaneous clothing
i Corsets Fur
Women's | Clothing Other ' Hats
factory con- Total Hosiery knitted | Total %gﬁg:ggg gsgés drensnsdlng and c?oﬂ:;irx; &
clothing | tractors goods e En dyeing caps
Gross 4 Net Gross Net Gross | Gross Gross Gross Gross 4 Gross Gross
|
1549 weights wo|  1.543 0. 134 1. 221 i 0. 559 0.662 | 0.912 0. 147 0, 375 0.087| 0.197 0. 106
{
1935 ...... | 53.8 | 60.5 | 58.3 52. 1 48, 2 46. 7 82.2 58. 6
1936 o 60, 2 65.5 | 61.2 48, 1 54.3 47.0 85.0 69. 7
1937 ... | W 5 67.1 T0. 1| 65. 5 5L.7 58. 6 48. 4 89.17 83. 4
1938 .., sl B = 66.1| 66.8 | 63.3 53. 7 60. 1 41. 5 83. 8 63.3
929 ... - A 78.5| T8.1 67.6 56. 2 68.3 46.0 85.5 61.3
1940 i o 81.5 83.3 82.5 59, 4 78. 5 60. 2 111. 8 94. 4
1941 .. o 4 e 80.9 | 83.3 90, 2 68.3 9.8 7.4 119.0 155.0
1942 . i - st 80.2 | 80.2 96. 9 4. 4 87.1 60.4 | 128.7 179. 9
1943 .. o Ve aa 75. 7 77.0 95.8 68.0 95.2 61.0 122.0 151. 4
1944 ., i S T4, ¢ 78. 4 91.8 7.5 94, 4 67.5| 108.5 127. 4
1945 ...... - - 73.6 | 80.5 - ‘ 96. 6 75.2| 103.0 83.1] 107.0 121.9
1946 " 444 o 82.2 | B9.6 i ¥ 106. 5 95.8| 105.3 96.2) 122.9 103. 8
1947 i o B6.7| 95.5 v : 3 98.7 99.5| 102.1 740 101.5 100. 6
1948 4 £, 99.6 | 104. 1 . . = 89. 1 99.3| 106.5 93. 4 90. 1 94. 1
1949 100, 0 100. 0 100, 0 | 100, 0 100. 0 | 100.0 100.0 100.0 100.0 100.0 100. 0 100. 0 100. 0
1950 99, 2 106.7 100. 7 | 100. 8 102, 2 | 102. 4 99. 4 100, 8 103. 4 98.3 94,0 101. 9 109. 1
98.0 126.0 | 104.7 | 104.3 | 114.2 | 113.4 96.6 97.1 100.0 97.4 79.5| 100.6 99. 4
108. 3 137.4 | 104.8 | 102. 8| 116.4 | 112, 1 94.9 | 105, 1 112.1| 104.3 83,1 108.4 109. 7
105. 2 171.4 | 113.7 | 110.4 | 131.3 | 124.2 98.8 | 108.9 13217 99.1 75.6| 109.3 136. 8
Wi Wi 110.5 | 105.7 | 136.6 | 126.2 88.4 | 100, 0P N g s S 5
121.3 | 116,1 | 141.0 | 129.6| 104.6 | 107 9P
131. 2P .- 152, 8P W s 112. 77
126. 6P 137. 37 110, 4P
Non-durables manufacturing
Paper preducts Printing, publishing and allied industries
Baper lMiscel— 'Il‘of&l En%ravins,
Total boxes aneous | Dribung. | peinting | Commer- | S oreo”
paper products | Pulp and paper | Roofing paper and I::ipe'; D“glﬁ]]‘fng and cial '&"’11';15 4
bags | Products | an €0 | publishing | printing | B0¢ 811€
n.e.s. | industries industries
Net Gross Net Gross Net Gross L Gross Gross 4 4 s
1949 welghts ... 8. 217 6. 537 0, 287 0. 731 0. 662 3. 951 2,127 1. 265 0. 559
38.6 40. 5 43. 6 46, 7 16.5 16. 7 32. 2 22.1 50, 2 55.7 41, 6 51. 4
42. 4 46.6 47. 4 53.1 20, 4 21,0 35.0 215 53,2 59. 4 45,1 50. 9
48. 9 54.0 54.0 61. 4 24. 6 26. 2 39. 8 35. 8 56. 5 61.7 48,4 57. 4
39.3 42. 5 41. 2 45. 6 21. 0 23.3 38,5 36.6 52, 9 57. 5 46,3 53.0
45.2 48. 6 47. 6 52,2 25.17 28.1 42. 6 41.5 54,7 58.0 49,3 56. 1
54. 3 59, 6 58.1 65. 6 32. 6 33.8 45,9 48.3 54.6 56. 2 51,2 58.1
61. 6 67.6 63.5 5.7 39.8 40. 6 60. 2 61.6 60. 6 59.5 61.4 64. 8
61.5 67.5 62,1 70. 3 38.5 38. 7 64. 9 65. 4 61. 2 60. 5 62-5 62. 2
60. 0 65. 6 58,5 67. 1 42. 5 40. 8 64.0 68. 4 59.7 56.9 62.3 65. 8
63.9 68.3 63.1 68.9 51.17 50. 9 67.0 72.9 61. 4 57.2 64. 3 1.5
69. 1 72.3 | 67.7 7.9 63.17 62,1 1.2 80. 2 67.3 60. 4 4.5 1. 4
81.0 83. 5 80, 5 83.6 6. 5 78. 5 81, 1 87.5 6.9 68.3 86. 6 87.6
89,1 91,7 89.1 92.2 82.9 86, 2 88.3 92.8 83.6 78. 5 86. 5 96. 2
94.9 9%.2 | 851 97. 8 83.6 89,7 94, 4 875 92. 6 88.6 93. 4 105. 8
100. 0 100,0 | 100.0 100.0 100.0 100. 0 100.0 100.0 100, 0 100.0 100. 0 100..0
109.3 | 109,2 | 108.4 | 108.1 | 105.0 | 108.8 118.1 110. 5 101. 5 97.0 105. 4 109, 5
117.5 | 118.8 | 117.5 | 119.1 | 100.8 | 101.8 124.1 117. 6 105. 1 102. 4 107. 3 110. 7
113, 4P .. | 113.5P i101. 2 99, 8 117. 8 112. 6 107.5 107. 6 107. 3 107. 2
118, 1? 117. 5° ks 104.3 | 105.5 130.5 116. 9 114. 7 112, 1 117. 7 117. 5
124, 1° i 124, 0P . 107.8 | 106.5 128.8 127.0 121. 8 119. 6 123.9 124. 1
131.07 I 181,17 115. 27 133.5° 127.1 124. 3 131. 4 128.0
137. 87 | 137,47 110, 17 145.3° 137, 37 137. 8P 136, 87
135. 57 l 133, 67 100, 97 151. 87 138. 2° 132,17 145. 37

For footnotes see, page 73.
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Anpual Net and Gross Industry Indexes — Continued

1949=

100

Non-durables manufacturing

Products of petroleum and coal

Chemicals and allied products

Acids, alkalies and salts and fertilizers
Total Total '
mioducts dot g Coke products Pp?gg&i‘:sm cllzlemic&losdand — —
etroleum and co: allied products cids, alkalies .
b b Total anil Salts Fertilizers
Net Gross Net Gross Gross Net Gross Net Gross Net Gross .‘ Net | Gross
|
1949 welghts ................. 1. 580 0.181 1. 409 ‘ 4.218 1,074 0.637 | 0,437
37.8 31.9 52.8 53. 6 35.8 ‘ 31.4 \ 32.9 | 21.2 28.0 | 31.2 32.3 11.4 13.6
40,8 40.9 60.1 60.4 37.9 33.7 ‘ 35.1 29. 4 29.5 32.4 33.3 18.0 16. 4
44.9 45.0 64.0 84.5 42.0 39.3 40.6 34.9 35.8 3.2 39.5 22.1 22.2
44,4 44,3 5.9 59.3 42.1 31.9 33.9 32.6 33.3 32.4 34.3 28.0 2.2
48.1 48.3 57.2 58.17 46.8 40.17 41.8 37.6 37.4 38.4 39.9 29.2 26.8
53.6 53.7 75.0 78.0 0.4 49.8 | 51.1 49.5 49.8 53.3 | 55.6 30.4| 28.3
61.1 61.3 8.3 9.8 58.5 7.2 78.9 75.8 4.6 87.9 89.3 28.9 26.9
59,4 59.7 82.0 83.6 56.0 | 128.5 | 129.7 98.8 95.8 | 111.4 | 114.6 39.5| 353
85.1 85.7 84.3 88.5 62.3 | 135.1 | 138.8 | 105.5| 106.9 | 117.9 | 124.5 53.0 | 48.3
73.6 73.4 104.0 | 102.4 69.0 142.8 146.5 | 112.0 111.4 | 115.7 | 119.7 83.2] 711.8
71.9 71.6 101.7 99.5 67.4 107.1 109.4 104.5 | 101.5| 104.4 | 104.8 87.8 82.7
T4.3 T4.6 82 4 84.4 73.3 87.0 88.7 86.0 ‘ 84. 2 76.2 77.6 100. 3 93.7
79.8 80.3 83.9 88.5 9.3 90.8 93.1 95.0 | 94.2 89.7 89.3 | 102.8 | 101.3
89.9 90.3 99.2 | 102.9 88.17 95.7 96.5 97.0 | 98.3 95.7 98.1 98.9 98.5
100.0 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 ; 100.0 | 100.0
11L.9 112.0 105.6 108.2 112.7 107.7 109. 4 109. 6 110.2 ! 117.5 | 1iT.1 98.0 100. 1
128.5 128.4 | 107.4 | 107.0 131.2 | 120.0 | 118.5 | 126.4 | 125.6 | 144.1 | 141.7 | 100.6 | 102.2
140. 1 140.0 | 112.9 112, 1 143.6 | 122.3°| 121.7 125.8 123.0 139.3 134.9 105.5 ' 105.6
153. 5 153.9 | 113.1 | 116.5 158.7 | 129.9°! 138.9 | 137.4 | 134.5 ! 159.5 | 153.1| 105.2 | 107.5
165.0 165. 1 95. 8 95.17 174.0 | 152.1° .. | 158.7 153.3 | 187.4 177.9 116.8 LS
188. 37 | 14,32 197.8"| 165.5° .| 184.0 | 180.0 | 231.1 | 222.7| 115.3| 117.8
.| H2% 8P 228.1P| 174.8° 187.8°) .. o e we i a
. || 120,2° 236.87| 181.5° 190,17 | y
Non-durables manufacturing
Chemicals and allied products
Total
iscel-
Medicinal o
Al Paints ish oot w:snlng Vegetabl Tollet | iscelianeous I;zenc::s
pharma- |[Pal , varnishes| compounds an ege e .
ceutical | and lacquers clesning oil mills Prizary plastics prﬁmn chemicals lfa(ﬁ::'n_"llgs
pre- preparations I
parations !
A8 Net Gross Net Gross HNet Gross Net Gross # Net Gross 4
1949 welghts .o 0.675 0.556 0. 543 0.128 0.153 0.188 0.921 1.624
44.9 31.3 36. 4 50.0 55.9 10.6 13.3 8. 5° 6.9 54.3 26.2 28. 5 31.4
46. 3 368.7 41.1 46.8 53.3 15.2 111 7. 5% 8.0 59.0 28.8 29.3 34.3
51.6 45.8 41.0 50. 2 58,3 15.9 19. 4 9,2° 9.8 64.6 34.4 34.9 37.1
48,9 43.2 4.8 51.6 57.7 13.8 14. 4 8. 4° 8.9 57.4 34.9 35.3 36.9
51.2 43.9 47.4 57.0 63.9 17.0 i7.8 10, 1° 10.8 57.4 37.0 37.3 38.6
54.1 54.1 55. 5 55. 8 64.0 20.1 22.9 13.3° 14.2 T0. 4 50.3 50.8 42.6
60.3 88. ¢4 T1.0 64,1 73.6 29.3 33.17 14.3° 15.2 88.2 | 109.2 110. 5 0.8
85.9 191 7.2 89.0 75.7 31.4 38.0 15.6% 16.6 88.4 | 257.5| 260.6 88.5
79.0 5.6 1.1 70.8 8.2 33.4 35.0 20.5° 21.8 | 111.9 | 288.8 | 272.1 112.1
98. 86 83.1 84.7 71.4 83.7 41.2 48.4 27.8° 29.4 | 122.0 | 2.7 | 273.8 113.0
108. 2 77.8 80.5 B1.T 89.9 49.7 73.4 29,5 31.4 | 129.2 | 148.3 | 147.7 98.3
105.1 83.6 88.3 83.7 89.4 12.6 91.0 40.8 43.2 | 124.6 82.1 82, B0. 2
105.0 88.9 94.0 B9.5 94.9 65.1 817.8 44.7 52.9 | 100.6 86.8 a1.7 84.1
101.3 97.9 99.5 94.2 | 100.3 | 131.2 | 104.7 T4.1 76.7 80.1 91.1 91.9 8l.4
100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100. 100.0
08.5 | 104.1 | 110.2 (| 112.1 | 113.5 83.3 93.8 | 135.4| 141.3 | 101.2 | 11L.8 | 11L9 104.8
103.6 | 120.4 | 117.0 | 110. 107.3 | 116.8 | 104.8 | 173.5 | 176.8 95.5 | 126.0 | 125.1 119.0
107.4 | 117.5°| 114.2 | 120.3 | 120.0 72.2 95.8 | 155.2° 158.2 | 117.8 | 135.7°| 134.5 121.8
121.2 | 133.8¢| 130.0 | 122.8 125.8 101.5 | 108.3 192.1°[ 195.8 129.8 188.6°| 168.5 141.1
120.3 | 126.5°| 122.9 | 133.7 128.7 | 1i4.8 | 113.8 182. 17 134, 3°
143.5 | 142.6°| 138.6 | 138.5° o 120. 7P - 188. 37 136, 4P
158.67 140.7° v | 151.4% .. | 140.4° S 201. 47 147.0°
178. 4°| 138. 157. . | 145.8° 209. 47 153.3°
1

For footnotes see page T3.
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Annual Net and Gross Industry Indexes — Continued

1949=100
Durables manufacturing
Wood products
Total Saw and planing mills
durables
manufacturing (‘iI‘cpta}i sash
wood products Veneers and door and Hardwood
Total plywoods Sawmills planing flooring
mills
Net Gross Net Gross Net Gross Net Gross Net Gross * Net Gross
1949 welghts .......ccveeens 39,091 6.540 4,479 0,378 3,083 [ 0.918 0,100
1935 .. 32.7 32.8 42,3 | 42.4 41.0 41,2 54,7 55.0 24.5 | 41.2* 42.3
1936 . 36.9 37.0 47.5 47.8 46.8 47.2 60.1 60.9 32.1| 49.6* 50.9
1937 , 44.9 45.1 53.6 54.5 52.3 53.7 68.8 1.2 33.0 | 57.7* 59.2
1938 . 40.9 40.8 50.7 50.9 49.9 50.2 65.4 66. 1 31.6 | 54.6* 56.0
1939 ... 42.7 42.6 54.0 | 54.1 52.8 53.0 69.5 69.9 33.4| 54.1* 55.5
59.3 65.5 | 65.9 64.8 65.5 &5 81.9 83.1 47.4 | 63.6° 65.2
85.2 4.5 75.1 72.1 73.0 id 87.2 88.17 59,2 78.4° 80. 4
109.9 7.4 1.8 76.0 76.6 .. | 89.5 90.5 66.9 | 82,5* 84.6
126. 1 73.6 4.0 68.6 69.1 .. | 78.6 79.4 62,3 | 102,3* | 104.9
126.4 76. 1 76.6 71.9 72.6 73.4* 72.8 | 79.2 80.4 50.7 82.9° 85.C
98.7 T7.2 7.8 72.8 73.8 | 68,7° 68.1 | 79.3 80.8 54.9 | 83.1* 85.2
79.5 86.8 87.2 82.9 83.5| T9.7 79.0 | B88.2 89.1 67.1 T1.6 9.6
93.3 98.2 98.5 96.4 96.9 | 106.3 101.4 | 101.4 102.6 75.7 | 95.9 96.5
98.4| 100.6 99.9 | 100.9 99.9 | 115.5 109.2 | 101.1 100.4 95.7| 85.2 89.2
100.0| 100.0 100.0 | 100.0 100.0 | 100.0 100.0 | 100.0 100.0 | 100.0 | 100.0 100.0
106.7| 108.2 107.9 | 111.4 111.0 | 118.6 116.9 | 110.1 109.8 | 113.0 | 110.8 109.3
119.9 114.8 113.7 119.3 117.7 | 144.0 135.2 | 116.9 115.8 117.0 { 119.3 116.9
124.8 | 115.8* | 114,7| 118.8°| 117.3 | 141.2* | 132.6 |115.2* | 114.1| 124.3 | 95.8° 93.9
133.6 125, 4° 124,1 129.6° 127.8 | 178.3* 167.4 | 124.7* 123.5 128.7 | 103.7® 101.6
124, 2p ' 128. 70 185. 5P 122. 5° 126. 5°
138. 4P 143,97 226, 2P 133. 57 144.7°
138.3P 143.6° 247, 3P 131.3° 142.2°
125,27 127.5° 235, 17 114, 6P 126.3°
Durables manufacturing
Wood products Iron and steel products
Other wood industries
i Total Agteu|\BESR | B e | ware, R
tare Wooden | 0 opy All iron and imple- and and tools | wio EB aratis
Total boxes clang’ other steel products meI:lts plate- [structurall and B
and oods wood work steel | cutlery
baskets | & products
L Gross 4 Gross 4 Net Gross | Gross " * * Net Gross
1949 weights ..cvvisininns | 1,427 0.634 0,184 | 0,066 | 0,384 12,493 1,406 | 0,553 |0.665 | 0,809 0,615
40.3 55.0 7.0 65.4 45.5 29.2 29.3 19.7 | 30.0 22.4 36.6 29.6° 28.8
46. 4 56.0 7.0 69.6 46.4 33.8 33.7 21.8 | 31.8 31.2 40.1 an.2* 36.2
51.5 66.3 98.8 73.5 53.8 42.9 42.9 26.3 | 37.6 44,9 48.5 44, 2° 43.0
48.0 62.4 93.5 4.3 49.6 36.6 36.1 25.9 | 33.6 38.3 42.9 38.8° 37.8
49.17 70.0 103.8 82.1 56.4 39.1 38.6 18.2 | 29.6 34.3 48.0 41, 3* 40.2
60. 2 82.2 122.4 79.7 68.3 58.9 58.4 28.4 | 47.6 72.8 71.8 52.4° 51.0
69.9 99.2 156. 3 90.5 80.6 86.4 85.2 37.1 | 66.9 |123.7 | 116.7 62,1° 60.5
67.1 107.0 168. 1 89.7 88.2 | 114.7 111.8 50.2 | 75.1 |162.8 | 147.5 60.4° 58.8
1.7 107.0 154.9 94.5 91.7 | 131.6 127.8 59.5 | 82.0 |[195.4 | 175.8 63.5° 61.8
13.1 107. 4 158.5 | 100.1 90.4 | 118.4 115.7 59.0 | 66.3 |139.2 | 145.8 62.4° 60.8
7.8 102.7 150.0 97.4 86.5 96.3 94.1 55.1 | 65.1 |105.4 | 123.0 68.8° 67.0
93.0 100.5 113.4 95_4 95.3 80.8 79.5 53.7 | 65.9 79.4 |{123.9 6.7 4.7
99.9 107.1 117.5 94.4 | 104.3 93.6 93. 2 64.2 | T9.4 89.1 | 124.4 86.0 85.8
98.2 103.9 107.6 | 101.6 | 102.5 | 101.5 101.7 91.5 | 86.4 |103.7 | 122.6 95.9 95.8
100.0 100.0 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 |[100.0 | 100.0 |100.0 100.0
107.3 87.3 84.9 99.1 86.4 | 102.5 102.8 82.5 | 100.3 |107.3 | 108.0 |107.8 112. 4
109.1 96.1 85.1 98.7 98.9 117.0 117.5 85.6 | 118.6 124.5 128.8 97.4 105, 8
113.17 98.9 87.6 | 101.8 99,1 | 118.9° | 119.4 94.68 |127.7 |143.2 | 125.5 |105.3 114.0
126.5 2.8 85.7 | 104.3 94.2 | 115.3* | 115.8 T70.9 |130,1 |147.5 | 124.4 |[135.2 141.0
128.5 82. 47 = i we 106. 2P i 49,7 | 117.9 |154.2 | 112.5 |[142.2 150, 2
133.7° 89, 67 123.8P - 49.6 |126.8 |169.8 | 122.7 (154.9"
140, 67 95, 3P 145, 3P o 43.67| 135.4° | 208,27 | 132.57 [213.5°
133,87 B89. 4° 139,7° i 45.97| 150, 77 | 241,17 | 121,87 | 183.5°

For footnotes see page 73.
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Annual Net and Gross Industry Indexes — Continued
1949=100
Durables manufacturing
Tron and steel products
Machinery, machine shops and machine tools
8 Miscel-
eet laneous
Iron castings }}lo"i:e' irorr 2,:?;’;“1 metal Wire ;ggawire iron and
Total | Industrial omge ad |Machine|Machine products g steel
machinery atore shops tools products
machinery
Net Gross | Gross " Gross & 4 Net Gross * Net Gross 4
1949 welghts ...vececeeeeeres 1.202 2.639 1.552 0.700 | 0.303 | 0.084 2.624 1.112 0.537 0.331
1935 ccisiiiiniinninianan 38.8 41.4 26-.3 19.5 27.6 28.0 36.8 39.0 44.0 20.7
41.7 44.3 30.4 22.5 32.8 32.5 46.4 41.8 48.2 20.9
53.4 56.5 39.4 28.6 44.9 45.0 55.6 51.1 56.3 20.3
43.9 45.4 33.2 24.1 36.8 35.5 44.5 47.3 48.3 20.8
41.3 42.9 35.1 25.7 43.8 41.7 52.3 55.7 57.3 36.9
62.2 63.5 62.1 39.0 65.0 64.1 62.3 65.3 72.3 53.0
90.6 91.5 91.4 56.8 88.0 84.7 83.8 B88.6 86-3 164.5
95.7 92.2 103.3 80.5 121.6 111.8 106.1 81.5 81.8 591.4
92.4 86.6 114.9 133.3 117.9 | 106.3 106.4 83.2 79.1 996.1
81.5 80.2 103.1 151.7 104.3 95.0 103.3 80.6 80.2 961.6
80.9 81.9 92.2 - e 130.7 v 96.7 89.1 95.9 84.9 82.7 408.6
78.6 78.1 89.3 105.2 44.2 104.3 | 115.4 7.9 68.6 90.1 T1.4 74.9 111.1
87.6 88.1 103.0 118.5 69.5 97.8 114.8 93.9 92.1 95.3 98.1 96.4 122.7
98.1 98.1 104.5 116.2 85.0 95.3 85.7 99.1 101.5 102.8 103.7 99.1 121.8
100.0 | 100.0 | 100.0 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 100.0
102.7 108.6 98.8 100. 5 93.6 99.1 110.1 109.4 107.2 102.7 112.2 112.0 115.7
104.7 111.8 117.7 125.2 102.4 107.6 144.0 129.0 | 127.3 108.2 134.9 128.4 184.9
99.9°| 106.7 116.8 123.3 95.1 114.3 185.0 | 127.9°; 126.2 108.9 128.8*| 122.6 206.6
1853 - ok 94.2%) 100.6 | 111.6 113.5 102.0 | 114.7 | 143.2 | 120.8°| 119.2 114.1 | 120.5°( 114.7 214.8
17 O, 88.1° 94.1 113.0 119.8 99.7 108.0 117.3 94.6° 93.4 113.87] 122.3°( 116.4 199.8
1955 weeemrerssccmsasesaranee | 122.67 120.3 126.8 108.6 | 122.0 92.4 | 133.0%( 131.2 125.67| 148.07 201.0
1956 ... o = 144.7° s i 34 a4 158.3%7 i 137.07| 169.8° 225.5°
146.3° 58 i o i 149.0° 125.8P| 144.8° 226.8°

1949 welghts .....cceemee

Durables manufucturing

Transportation equipment Non-ferrous metal products
1;I‘ot.n.l . Other Total
TRns- craft Motor | Rallway trans- - Brass and
portation | and = :lh? r:?:zs vehicle | rolling bf&g; portation nonmf:tl:;: ny A}’;g’ﬂ: copper
equip- | parts parts stock 2 | "equip- Gt p products
ment ment pro
Gross 4 Gross Gross * 4 A Net Gross Net Gross Net’” | Gross
8.2217 0.631 3.211 1.434 1.927 0. 803 0. 215 4.969 0. 397 0.746
34.2 1.8 48.9 32.6 43.8 25.4 24.2 40.1 40.5 10.9 10.8 31.8 33.3
35.5 2.7 47.86 35.7 48.4 23.3 26.6 46.7 47.3 13.3 13.4 38.3 41.3
43.4 3.9 60.5 41.7 56.2 31.5 32.0 54.4 55.2 15.7 15.8 40.6 44.9
38.1 10.7 47.7 37.4 50.2 31.9 26.1 55.8 56.4 15.2 15.1 38.8 41.3
37.7 23.4 44.6 38.0 44.7 3.1 28.2 58.4 59.2 15.3 15.7 43.0 46.8
61.1 48.0 73.3 50.3 58.2 99.4 33.1 70.5 71.8 28.2 28.9 T1.7 80.0
106.1 144.0 100.2 92.4 81.7 218.-4 42.2 98.9 97.4 47.3 36.8 | 145.4 142.7
157.1 295.6 119.9 123.38 97.0 396.2 38.5 | 130.4 123.8 64.8 54.3 267-5 | 232.8
198.4 | 452.4 123.32 123.8 93.0 628-2 38.1 145.6 139.9 79.6 65.9 | 292.9 | 267.8
235.7 | 804.5 108.2 109-9 88.9 607.2 41.6 130.9 124.7 T4.2 63.4 | 244.5 | 211.3
157.0 | 444.7 T7-3 92.0 89.5 397.4 47.9 98.8 96-1 64.1 86.9 159.8 141.5
80.6 105.0 59.8 T2.4 83.4 158.7 53.3 81.8 81.9 80.4 82.5 96.2 86.2
95.3 87.8 90.3 91.5 79.5 174.9 59.4 89.6 89.8 92.3 94.7 97-3 97.3
97.2 76.3 89.7 90.0 101.9 154.2 61.6 99.2 $9.0 | 100.3 87.8 | 101.3 101.3
100.0 100.0 100.0 100.0 100.0 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0
108.3 98.7 129.1 130.9 74.0 80.0 88.6 | 104.0 | 104.2 100.6 | 103.9 98.4 98.4
131.3 194.6 143.5 135.1 102.68 108.8 T9.7 114.1 | 114.1 124.1 123.8 116.7 116.7
149.1 | 320.3 146.4 136.0 105.8 169.8 87.8 | 112.2°| 112.1 | 125.6°| 125.3 | 116.5 | 116.5
165.2 | 398.4 164.4 146.1 101.9 188.6 100.7 | 120.1°| 120.1 | 133.9°| 133.6 | 106.5 | 108.5
137.37| 355.4 130.7 114.2 88.3 161.7° £8.6 | 117.0° L. | 112.2°%) 111.8 98.9 96.9
145.1F| 308.8 187.7 130.17 75.7"| 132.5° 97.0 127.5P 108-5°| 108.2 | 111.1 111.1
157.97| 313.1P| 184.1° 135.1P 89.77| 151.7P 99.67| 133.0° 111.6° i 119.4P| 119.4°P
150.77| 350.4P 162.0° 121.2P 90. 57 161.7° 91.5P | 128.8P 109. 4P 113.8P| 113.8°

For footnotes see page T3.
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DOMINION BUREAU OF STATISTICS

Annual Net and Gross Industry Indexes — Continued

1949 =100

Durables manufacturing

Non-ferrous metal products Electrical apparatus and supplies Non-m::géldgt;nineral
Non- Miscel- | Total Refriger-
Jewel- Miscel-
ferrous laneous |electri- Heavy | Telecom- | ators,
;’fg metal zigﬁ non- | cal ap- Batterles | ¢lectri- (munication| vacuum ﬁggfﬁ? non?r‘x?éauim n Hy %’2"'
silver- | Smelting | 1y oo | ferrous | paratus cal ma- | equlp- | cleaners cal mineral products | cement
ware and metal and chinery ment and ap- rotitots
refining preducts {supplies pliances | P
* Gross Gross 4 Gross Gross 4 Gross Gross | < Net Gross | Gross
0.375 3.192 0.203 0.056 | 4.401 0.203 | 1.518 0.440 0.708 1.534 2.461 0.362
33.5 47.5 23.9 41.4 22.9 24.6 24.9 | 21.7
35.5 55.6 27.1 41.6 25.0 29.8 30.2 30.7
39.4 65.8 31.3 45.9 32.5 38.2 38.4 38.3
38.2 68.9 29.7 39.5 28.0 34.3 34.6 34.8
39.6 T1-3 34.3 49.2 28.4 35.7 36.0 35.6
51.5 13.5 44.3 83.7 41.9 45.0 44.9 43.3
63.1 100.3 3.6 150.6 61.8 60.1 59.8 52.8
50.2 120.9 6.7 158.3 74.9 68.2 68.1 53.8
51.3 138.9 T1.1 142.9 85.0 68.8 69.0 50.0
53.4 127.0 75.4 122.4 85.5 66.8 66.8 47.3
63.9 94.3 81.7 154.8 T0.7 . . x| o ¥ 63.7 63.7 48.7
80.9 76.4 98.6 149.7 67.7 92.7 70.3 80.0 34.2 13.6 72.0 72.1 66.5
2.5 87.7 | 103.4 142.7 89.6 99.6 86.5 108.5 59.0 100.1 86.3 86.4 76.0
84.1 93.7 | 109.4 157.0 91.5 104.3 99.2 88.3 68.4 93.6 92.2 92.6 87.2
100.0 100.0 100.0 100.0 100.¢ 100.0 | 100.0 100.0 100.0 100.0 | 100.0 100.0 | 100.0
104.4 105.5 113.0 79.8 112.5 112.7 | 105.5 126.5 142.9 101.5 | 111.0 111.9 | 104.1
94.0 114.0 | 118.7 136.1 120.7 107.9 | 130.4 139.5 118.4 108.6 119.8 121.0 | 106.6
78.2 114.5 102.1 90.1 124.5 113.9 130.5 208.1 103.8 105. 4 122.8°%| 124.3 114.8
93.2 126.0 | 105.8 101.6 150.9 106.4 | 132.3 351.1 134.7 125.2 139.2*| 140.9 | 139.5
e (S il
82.1P| 127.4 105, 2P 151, 7 106.2 | 119.5 388.8 131.4 130.9 146. 1P 140. 22
80.8% 140.1 117.0P 176.2°| 110.9%| 126.2 543.4 136.8 146.9 | 171.1% .| 156.1
81.17 145.9 120.7° 191.3P| 113.2P| 157.0° 460.3°| 160.4%| 172.67| 191.5P .| 183.3P
75.9% 141.8° 113.1°P 181.5P] 112.9P| 163.4P 370.97| 143.8°) 171.5P| 193.3F 221.1P
Durables manufacturing
Non-metallic mineral products
ferten i s
Domestic®
Concrete Lime and gypsum Abrasive Other non-metallic
products clay Glass products products Salt products mineral products
products
Net Gross Gross Net Gross Net? Gross Gross Net? Gross Net? Gross
1949 weights .............. 0.303 0.260 0.393 0. 272 0. 069 0.256 0.546
4.2 4.4 31.0 Sl 31.6 24.6 24.1 70.1 35.6 35.8 20.7 21. 7
7.0 7.3 36.2 | 35.4* 35.3 29.1 28.9 75.0 43.0 42.4 24.5 26.3
14.5 15.0 45.7 46.1° 45.9 | 35.8 35.0 80.0 54.6 54.6 31.3 32.1
14.0 14.5 44.9 41.7° 41.5 | 32.9 33.0 86.0 35.9 36.0 32.3 33.1
16.3 18.9 51.1 42.3° 42.1 | 38.0 38.3 74.0 38.3 37.9 30.9 32.2
22.9 23.8 60.3 43.1°* 42.9 50.5 49.3 75.9 57.8 57.3 41.2 41.3
23.9 24.7 68.0 63.4° 63.1 59.9 59.17 92.7 92.2 90.3 56.6 56.0
26.9 28.4 61.2 73.7° 73.4 59.4 60.2 9.5 115.8 114.3 89.3 68.7
21.5 22.1 55.0 76.2° 75.9 64.8 64.6 101.5 123.8 124.3 69.7 69.8
24.8 28.7 57.4 76.3° 76.0 63.8 63.0 100.5 104.9 106.1 71.9 T1:2
35.0 35.8 65.5 79.4° 79.1 63.4 62.7 100.7 92.5 92.9 57.2 56.9
51.4 52.9 86.9 72.5 72.2 T4.7 T4.7 82.7 91.3 91.3 66.5 86.5
62.0 63.9 91.2 96.6 96.0 86.8 86.8 99.1 110.1 110.1 83.8 83.8
79.7 82.0 102.8 95.4 96.0 98.5 98.5 103.5 109.7 109.7 82.5 82.5
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
115.0 122.8 114.9 114.3 113.7 109.3 109.3 110.8 112. 2 112.2 109.4 109.4
130.7 141.0 126.7 117.7 117.4 116.8 116.8 122.9 138.9 136.9 116.7 116.7
168.1° 181.3 11€.0 120.4° 120.1 110.3 110.3 127.0 114.8 114.8 117.3 117.3
182.4* 196.8 130-8 148.5* 148.1 122.8 122.8 124.2 132.7 132.7 125.4 125.4
231.9*| 250.2 136.7 138.1*| 137.7 128.3 128.3 131.0 124.9 124.9 133.3 133.3
1955 317.6° 342.6 146.6 158. 2¢ 157.8 147. 5 147. 5 168. 7 124.1 124.1 154. 8 154. 8
1956 376. 57 160. 07 170. 37 142.2P 142.2P|  230.2° 159.5°
1957 356. 97 145.5°| 164.0° 143.1°| 143.17| 252.3° 160.7%

For footnotes see

page 73
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Annpal Net and Gross Industry Indexes — Concluded
1949 =100
' Electric power and gas utilities
Gas utilities
Total B
electric power Becticnomer
and gas utilities Total Natural Manufactured
gas gas
Net Gross Net Gross Net Gross Gross Net Gross
. l )
1949 Welghts ovormironrnee: 5,107 4.595 0.512 0.210 | 0. 302

1935 39,1 39.4 " 37.8 57.0 59.6 47.9 63.2 67.9
1936 42,1 42.3 40, 8 41.0 577 59, 2 55.5 59,2 61.8
1937 46. 1 46, 3 45.0 45. 1 59.8 60.9 62,3 58, 1 59.8
1938 46.3 46, 3 45,1 45. 1 60,3 61.0 64.0 57.17 58. 8
1939 .. 49.7 49. 6 48, 5 48. 5 62, 2 63,4 68.2 58. 0 59.8
1940 ... 55.9 55.9 54, 6 54,6 70,1 T1.2 7.9 64,7 66. 2
1941 ... 64, 2 64.3 63.2 63.2 73.8 4.6 78.3 70. 6 11,9
1942 ... 2.2 12,1 713 V1.2 79.0 79.8 8.3 9.6 80.8
1943 .. 7. 2 T3 6. 5 6. 4 80. 4 82.3 75, 8 83.6 86.9
1944 ... 8.2 8.6 7.3 .1 83.2 84.8 79.3 85.9 88.5
1945 ... 75.7 75.9 T4. 4 4.6 87.7 89.1 86.9 88. 1 90. 4
1946 ... 79. 4 9.8 8.2 T8. 6 90. 1 90, 4 86,2 92.8 93,2
1947 ... 89.8 89. 4 89,3 88.8 94,5 95.0 95.8 93.5 94. 4
1948 ... 94.8 94. 5 94, 2 93.9 100. 1 99, 6 99,2 100. 6 99,9
1949 ...... 100.0 100. 0 100.0 100.0 100, 0 100.0 100.0 100, 0 100.0
1950 ...... 113. 2 112.9 113.7 113. 2 108. 8 110. 4 1289 100.0 102, 6
1951 ... 129. ¢4 128. 1 1811 129, 5 114.3 115. 2 133.8 100.9 102. 5
1952 140, 7 138. 9 143. 4 141, 3 116, 1 117.0 139. 7 99, 8 101. 2
1953 147.9 147.9 151.0 151, 0 119. 7 120, 1 151.9 97. 4 98. 1
1954 ... 161, 47 i 164. 6 163, 3 132, 8° s 181. 57 99,17 LE

183, 3° 187.9 185. 5 142.0P o 244, 6P 71. 0P

204, 97 . 208, 9P : 169. 0P a0 302.7 76. 7P g

220. 37 e 223. 67 . 190. 9P il 381, 2P 59, 5P .

1 Includes auriferous quartz and placer gold mining only.

2 Includes the prepared stock and poultry feeds industry and the feed mills industry,
S Prior to 1946, total miscellaneous foods include biscuits and confectionery.

4 See Appendix B for type of indicator used to represent gross output.

s Not comparable prior to 1946 due to classification changes.

which were combined in 1852 to form the feeds industry.

¢ Por penicillin and streptomycin preparations, 1955 unit values were used as weights in the compilation of the bench-mark indexes. (See Part
1, Section 9 (f)). If 1949 unit values had been used, the production index for the industry would be as follows:

1946 ... 96.5 1950 ... 104.3
1947 97.0 1951 . 110.5
1948 96.9 1952 . 121.9
1949 ... . 100,0 1953 . . 153.4

7 Gross Index used to represent net index since 1946.
* Sand-lime brick included.

1954 ...
1955 ...

170.1
202.3
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