> ‘v* "

A.M.C. Waterman

The Measurement of
Economic Fluctuations

in Canada,
January 1947 to December 1969






HD4901/.R1/W37

The measurement of economic
fluctuations in Canada, January

c.l pco pco

~- 38¢7

dhyd

ACCESS CODE
CODE D'ACCES

COPY / 1SSUE
EXEMPLAIRE
NUMERD

.|

the measurement of economic fluctuations

in Canada,

january 1947 to december 1969

by

A. M. C. WATERMAN

“This is one of a series of studies prepared for the Prices and
Incomes Commission. The analyses and conclusions of these
studies are those of the authors themselves and do not necessarily
reflect the view of the Commission.”

T PRIVY COUNGIL OFFIGE
BUREAU DU CONSEIL PRIVE

|| CENTRE D'INFORMATION DE LA BIBLIOTHEQUE

LIBRARY INFORMATION CENTRE

| B e




© Crown Copyrights reserved
Auvailable by mail from Information Canada, Ottawa,
and at the following Information Canada bookshops:

HALIFAX
1683 Barrington Street

MONTREAL
640 St. Catherine Street West

OTTAWA
171 Slater Street

TORONTO
221 Yonge Street

WINNIPEG
393 Portage Avenue

VANCOUVER
800 Granville Street

or through your bookseller
Price $2.00 Catalogue No. RG33-15/1973
Price subject to change without notice

Information Canada
Ottawa, 1973

i P



PREFACE

This study of economic fluctuations in Canada was undertaken
at St John's College, Winnipeg, during the summers of 1970
and 1971. It formed part of a larger investigation of post-
War economic policy which I made for the Prices and Incomes
Commission. I am greatly indebted to that body for generous
financial support; and to several members of its staff, in
particular its Director of Research, Dr. J.G. Cragg, for
encouragement, criticism and advice. Neither he nor the
Commission, however, is to be held responsible for any error
or inadequacy which may remain in this report.

This is not the first account of the Canadian business
cycle to appear since the War. In 1967 the Economic Council
of Canada published a Staff Study by D.A. White, Business
Cycles in Canada, which lists the results of previous in-
vestigations by E.J. Chambers (Canadian Journal of Economics
and Political Science, 1958 and 1964) and K.A.J. Hay (Can-
adian Journal of Economics and Political Science, 1966).
Somewhat earlier, there were studies made by W.A. Beckett
(in Moore G.H., ed., Business Cycle Indicators, Princeton
University Press, 1961) and G. Rosenbluth (Canadian Journal
of Economics and Political Science, 1957 and 1958) of the
relation of Canadian fluctuations to those in the U.S.A.




It is in no way to disparage the work of these authors to
say that apart from the estimates of reference cycle peaks
and troughs summarised by Mr. White, no other use was made
of their results. This is partly because their inquiries,
for the most part, refer to periods which came to an end by
about 1960, but chiefly because the approach to business
cycle measurement followed in this study is very different
from anything previously attempted in Canada.

In effect, the present work is a replication with Canadian
data of a method I developed in 1966 for measurement of the
Australian business cycle. An explanation of the principles ‘
upon which that method is based, together with reference to
published accounts of its application to Australia, are con-
tained in chapter one.

Much of the actual work was done by my research assistant,

Asher Drory. To him belongs most of the credit, and none of
the blame, for what follows herein.

A.M.C. Waterman,
October 1971.
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Anyone who takes the statistical approach
to business cycles develops a longing to
assemble all the pertinent series and
analyse them afresh upon some consistent
plan, which shall incorporate the best

ideas of his predecessors with improvements
of his own.

Wesley C. Mitchell



chapter one

THE MEASUREMENT OF FLUCTUATIONS IN A GROWING

ECONOMY

The "business cycle'" is traditionally described by the
succession of ''peaks" and ''troughs' observed in the general
level of activity. But in a strongly growing economy, this
is unsatisfactory for two reasons. First, the cyclical com-
ponent of activity will reach a maximum before and a minimum
after the peaks and troughs of the '"trend-cycle'". Secondly,
when fluctuations in the growth-rate are small in relation
to the average rate of growth (such that the minimum rate

of growth is still positive), the conventional peaks and
troughs will disappear altogether. Fluctuations of the same
amplitude in the growth-rate will yield a '"business cycle"
when the growth-trend is shallow, but not when it is steep.

If "cyclical component' and ''growth-rate'" (the latter
meaning the first logarithmic time derivative of the level
of activity) are seen merely as statistical abstractions,
this does not matter much. If the relation between levels
at different points in time is what is important for the
purpose of explaining the process of fluctuation, then peaks
and troughs have a significance denied to any of the other
turning points which might be extracted from the data. Such



was generally held to be the case when Mitchell pioneered
the measurement of business cycles between the two World
Wars.

During the past three decades, however, the theory of
economic fluctuations has come to depend upon other measures
of the cycle for its account of the decision-making process.
Broadly speaking, and at some risk of injustice to the
authors named, modern explanations may be divided into two
broad classes: the '"Hicksian' and the "Harrodian'' respective-

ly.

According to the former view, first set out by J. R.
Hicks in A Contribution to the Theory of the Trade Cycle
(Oxford, 1950), the public wmake savings and investment
decisions in the light of income levels in relation to an
exogenously growing trend. The Hicksian approach frankly
accepts the assumption of a causal independence of '"'trend"
and ''cyclical" components in the general level of activity,
thereby implying that empirical attention ought to be paid
to ""trend-free'" maxima and minima. Given the independence
of trend and cycle, moreover, it may be important to know
whether the cyclical component stands above or below its
trend level, and therefore, the dates at which the two are
equal. Not only ought we to determine business cycle peaks
and troughs, that is. Quite as importantly, perhaps more so,
we must date four other points, here described by names
which are suggested merely for mnemonic purposes:

"Boom Point" (B) - trend-free maximum

"Slump Point" (S) - trend-free minimum

"Inflation Point" (I) - up-cross of trend-cycle
on trend

"Deflation Point" (D) - down-cross of trend-

cycle on trend

Somewhat earlier, though more radical, is that view of
business fluctuations associated with R. F. Harrod, first
advanced in the Essay on the Trade Cycle (Macmillan, 1936),
and developed more fully in "An Essay in Dynamic Theory"
(Economic Journal, 1939) and Towards a Dynamic Economics
(Macmillan, 1948). Here the rate of growth plays the crucial




role, Entrepreneurs' reactions to discrepancies between the
actual and "warranted' growth-rate, together with cyclical
variability of the saving ratio and the optimum capital-
output ratio, provide a complete explanation of a growth-
rate cycle. If at any stage of the latter the growth-rate
becomes negative, then a peak will appear in the observed
time-series. But if the average rate of growth is high and
the amplitude of its fluctuation small, the traditional,
NBER-type 'business cycle'" will no longer appear - notwith-
standing the existence of what might be considerable uneven-
ness in the progress of the economy.

It follows from this approach that we ought to be inter-
ested not so much in fluctuations in levels as in fluctua-
tions in the rate of growth cf these levels. Instead of
regarding the ''growth-rate' as a statistical artifact derived
from the causally meaningful time-series of ''levels', the
reverse will be nearer the case. Primary business cycle
data now become the maxima and minima of the growth-rate
curve, here referred to as:

"Contraction Point" (C) - growth-rate maximum
""Expansion Point" (E) - growth-rate minimum

Peaks (P) and troughs (T) are merely byproducts, so to speak,
to which little or no analytical interest attaches.

Rather than commit oneself to one or the other of these
theories (or even to either), it seems better to collect
information bearing upon both. The method of Mitchell and
the NBER can easily be extended to provide estimates of the
dates not only of peaks and troughs, but also of the B, S,
I, D,C, and E points. Detailed accounts of an earlier
inquiry along these lines using Australian data are contain-
ed in two previous publications of the author: "The Timing
of Economic Fluctuations in Australia: January 1948 to
December 1964" (Australian Economic Papers, 1967) and
Economic Fluctuations in Australia, 1948 to 1964 (A.N.U.
Press, 1971), chapter I.

As with all other business cycle studies, those fluctua-
tions which form the subject of the present investigation
are oscillations in the general level of activity, or its
growth-rate, having an average frequency intermediate

between annual, seasonal cycles and '"long swings'. Occasion-
al use of the time-honoured word 'cycle' is not intended to



imply any strictly or even approximately periodic function
of time. The ''general level of activity'" might best be
represented by a perfect, monthly index of real GNP.

If any such fluctuations have occurred in recent Canadian
history, we might reasonably expect to discover some outline
of their time-shape in many, if not all, of the economic
time-series extant for the period. Assuming each series to
be the product of four casually independent components,
trend (a), cycle (B), seasonal (y) and irregular (§), isola-
tion of the B-component would allow us to study the course
of the ''cyclical" fluctuations as revealed in that partic-
ular indicator. It is difficult, however, to define these
components without some element of circularity. The usual
practice is to assume that the y and & components are
what, in fact, are removed by the deseasonalising and
smoothing techniques, and then to focus attention on the
residual "trend-cycle:, Y=a.B. The customary procedure will
be followed here. The point of departure consists of ex-
posing the anatomy of the trend-cycle to a more minute
examination than has hitherto been attempted.

Writing &n Y (for any indicator) as f(t), and employing
the usual notation for derivatives, we may define specific
cycle peaks (P) and troughs (T) as:

P when £ (t) = 0, £ 7(t) < 0;
T when f7(t) 0, £°°(t) > 0.

The first derivative of the logarithmic trend-cycle is a
time-series of the proportionate growth-rate of the indica-
tor. Any peak of this curve is a point of contraction (C);
any trough a point of expansion (E). These correspond, of
course, with points of inflexion on the trend-cycle, and
may be defined as:

C when f°7(t) = 0, f---(t) < C;
E when £77 (t) 0, £~~~ (t) > 0.

Writing fno. = g(t), we may define boom point (B) and
slump point (S) as:

B when f-(t) - g-(t)
S when £ (t) - g’ (t)

0, f£(t) - g(t) »0, £-°(t) < 0;
0, £(t) - g(t) <0, £--(t) > 0.



FIGURE 1
THE EIGHT REFERENCE POINTS ILLUSTRATED
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Finally, the up and down-cross of trend-cycle on trend may
be defined as:

I when f(t) - g(t) 0, £7(t) - g7 (¢
D when f(t) - g(t) 0, £f°(t) - g7 (t
Fluctuations in the course of each indicator (and, by
assumption, in the level of activity as a whole) may be
charted in terms of the history of these eight ''reference
points'". Let us replace the word ''cycle'" with a more gen-
eral term, episode, borrowed from musical theory in order
to bring out the analogy between the quasi-periodic process
of economic growth and fugal development. Writing a sub-
script to denote the particular episode we have in mind, we
may describe the chronology of the nth by the dates corres-
ponding with I, C,, By, Dp, Ep, Tp, Sp, and Ip+1. An
illustration of this sequence is provided in Figure 1. Note
that the points I and D may occur before, after, or at the
same time as the points C and E. The point B will precede
P, and the point S follow T, when the trend is positive; and
vice versa when it is negative. B and S will coincide with
P and T when there is no trend.

) # 0;
) < 0.

The eight reference points, when identified, allow an
estimate to be made not only of the period between peaks
and troughs, but also of the length of each phase of the
episode, and of the relation between turning points on the
trend-cycle and its derived growth-rate curve. The extrac-
tion of a trend in order to determine I, B, D and S points,
however, also makes possible as a by-product some study of
the amplitude of fluctuations appropriate to an economy in
which the average level of activity is steadily growing.

Let the amplitude of fluctuation of the jth indicator,
Y; = 1n-1fj(t), be defined as the logarithm of the propor-
tionate deviation from trend at a specified time. Writing
this as a:, with a second subscript for time, aji=f-(t) -
gj(t), (t = i). By means of similar notation,.tbe ampli-
tude of fluctuation in the general level of activity, A,
can be written:

Ay = fA(t) - ga(®), (t =1).

Tf it may now be assumed that the elasticity of response of

dBj.BA remains stable over the range of

any indicator,



t, the amplitude of the indicator, aj, can be written as a
linear function of A, having the elasticity of response as
its slope. Since there is no ground to question the reason-
ableness of that assumption for periods in which no sudden
institutional or structural change occurs, the amplitude of
fluctuation of an indicator may be used as evidence of the
amplitude of fluctuation in the general level of activity.

The evidence of chronology afforded by various indicators
can be compared and combined without further manipulation.
For example, an inference about the date at which a peak of
activity occurred might be drawn from the distribution of
dates at which each indicator reached its specific peak. A
similar inference concerning the amplitude of a boom could
not be made from the distribution of specific amplitudes,
however, because of the wide range assumed by the elasticity
of response in any useful sample of indicators.

In order to render the amplitude evidence of one indicator
comparable with that of another, therefore, specific cycle
amplitudes (already measured as proportionate deviations)
must be further 'relativised". One way of doing this is to
express amplitudes as ratios to amplitude at base date or to
some other measure specific to the indicator, such as its
average amplitude of deviation. Suppose, for example, that
for the jth indicator the amplitude at B; was +5 per cent,
whereas for the (j+1)th indicator it was +30 per cent. If
the average amplitude of deviation for indicator j were
+2.5 per cent and for that of indicator (j+1), #15 per cent
then in each case the amplitude at B;j would be twice the
average deviation from trend during the period of the inves-
tigation, and the evidence of the two indicators equivalent.

In this study, the relative amplitude of deviations from

trend at time i of the jth indicator will be defined as
aji

)? where a (a;) is the standard deviation of fj(t)

a(a
from gi(t) during the period for which the indicator is
available.

Assuming that Y and ¢ have been perfectly eliminated,
a

A.
the value of as an estimator of GT%) depends only

ji
o aj)
upon the assumption of a constant elasticity of response
and the non-existence of lags. The latter condition can to

some extend be satisfied by measuring amplitudes only at



specific peaks and troughs of the cyclical components (spec-
ific cycle B and S points) assuming for each indicator a
variable lag, u, equal to the period between specific B and
S points and those established for the reference cycle. In
the notation so far used, &j(itu) 1is an estimator of
Q (aJ)
Aj . Such has been the practice in this study.
a(A)

It must be emphasized that the resulting measures of re-
lative amplitude at reference cycle B and S points are of
strictly limited applicability. They can be used, for ex-
ample, to determine whether the Canadian boom in the first
half of 1966 was greater or less (relatively speaking) than
the Canadian boom of the second half of 1956: provided that
all the series used extended over the same period which in-
cluded each of these years. But they could not be used to
make any comparison between, say, the seriousness of the
Canadian and Australian recessions of 1961. According to
Canadian data from January 1947 to December 1969, Canadian
reference cycle Sg occurred in January 1961 with a relative
amplitude of -1.63 standard deviations; whereas with Aus-
tralian data from January 1948 to December 1964, Australian
reference cycle Sy occurred in September 1961 with a rela-
tive amplitude of -1.09 standard deviations. The serious-
ness of each recession as so measured is relative to that of
other fluctuations which occurred in that country during the
specified period of study, hence the two estimates of ampli-
tude are in no way comparable.



chapter two

METHOD

Data

Since the object of the research was to establish a fine
chronology, monthly indicators only were examined. All
series were taken from the Canadian Statistical Review. In
effect, the outcome of this study is a presentation of that
view of post-War Canadian fluctuations which would emerge
from a diligent reading of that publication.

It is well known that some series such as exports, for
example, which play an obvious initiating role in the
Canadian economy, may tend to lead the average movement of
most other indicators. Others, such as imports, which
reflect the business cycle more as effect than as cause,
will tend to lag. There seemed no satisfactory way of
avoiding any possible bias which might result from this,
short of examining as many indicators as possible. A total
of 95 was inspected, but for various reasons, chiefly be-
cause of breaks in continuity, only 54 of these were actual-
ly used, compared with the 36 used in the author's study of
Australian fluctuations. A list of the monthly time-series
examined is set out in Table I. Wherever possible, observa-
tions extend from January 1947 to December 1969.



TABLE I

MONTHLY TIME-SERIES USED TO DETERMINE REFERENCE

POINTS FOR THE CANADIAN BUSINESS CYCLE FROM 1947-1969

(T2 I S O B S T

11

12
13
14
15
18
19
30
31
352

36
37
38
39
40
41
42
44
48

50
54
55
56
57

10

Volume Index of Production - Mining

" noou " - Food and Beverages

" i " n - Textile Industries

" "o 7 - Paper and Allied Industries

" n n " - Chemical and Chemical

Products

" "t " - Transportation Equipment

" " " " - Electrical Products
Industries - Total

" " " " - Electrical Power, Gas and
Water Utilities - Total

Labor Force - Total
Employed - Total
Unemployed - Total
Not in the Labor Force - Total
Claimants for Unemployment Insurance
Time Lost in Work Stoppages - Total
Average Hourly Earnings - Manufacturing - Total
Wholesale Price Index - Principal Components - Total
" " " - Canadian Farm Products - Total

Manufacturing - Total Shipments
" - Unfilled orders
" - Total Inventories
New Motor Vehicles - Commercial Production
" " " - New Passenger - Production
" " " = " " = Sales
" " i - Commercial - Sales
Net Domestic Production - Crude 0il and Gas
Dwelling Units - Completed - Canada total

Exports of Grain - Wheat

Merchandise Exports - All Countries
" " - United States
" Imports - All Countries
" " - United States



TABLE I (continued)

58 Merchandise Exports - Index of Prices

59 " Imports - " " "

60 Railway Revenue Freight Loadings - Total
61 " " Ton Miles

62 " ' Passenger - Miles

64 Chartered Banks - General Loans

65 " " - Total Loans

66 Government of Canada - Chartered Bank Deposits

67 Personal Savings

68 Demand - Chartered Bank Deposits

69 Currency and Chartered Bank Deposits - Total

70 Cheques Cashed in Clearing Centers - Canada

75 Toronto Stock Exchange - Combined Volume

76 Commercial Failures - Total

81 Federal Government Budgetary Expenditures - Defence
"

82 " " " - Total
84 Official Holdings of Gold and United States Dollars -
Total

85 Total Industrial Production - Volume Index

91 Consumer Price Index - Total

92 Index of Employment - Industrial Composite

93 Average Weekly Wages and Salaries - Industrial Composite
94 Securities Prices Index - Total Industrials

95 Consumer Price Index - Total Excluding Food

It is inappropriate to pretend that this set is a random
sample drawn from the parent population of all available
monthly indicators. In the first place, even if it ac-
tually were, the population of available indicators, depen-=
ding as it does upon a variety of accidental, administrative
and historical circumstances for its composition, may be but
a biased guide to the general level of activity. And in the
second, it is unprofitable to deny that the judgment of an
experienced investigator may often afford a clearer insight
into the working of the economy than the nicest statistical
techniques. As a result, however, few of the measurements
reported in this study are subject to any test of their
statistical significance.

The basic assumptions in all that follows are four:

(1) The general level of activity during a period may,
in principle, be described by a single measure:

11



Gross National Product at constant prices being the
nearest approximation to this.

(2) For any reference point between I and Ig inclusive,
the arithmetic mean of the distribution of specific
cycle dates for the indicators listed in Table I
provides an estimate of the date at which a perfect
monthly index of the general level of activity would
have generated that reference point.

(3) The reliability of this estimate varies positively
with the number of indications and negatively with
their dispersion.

(4) Similar conclusions may be drawn about the relative
amplitude of fluctuation of a perfect index of activ-
ity from the distribution of specific, standardized
relative amplitudes.

Assumptions of this kind appear to underlie most attempts
to construct any ''reference cycle'" intended not merely to
classify indicators but also to date fluctuations in the
general level of activity. The method is inelegant and
fallible, and its results depend for their validity upon
consistency with annual and quarterly series of real GNP,
and agreement with the judgment of other investigators. In
the last and most important of these respects, however, it
differs only in degree from all other attempts at quantita-
tive analysis in the social sciences.

Trend Extraction

Given the decision to examine a logarithmic transforma-
tion of the basic data, it was necessary to decide whether
to fit a log-linear or log-curvilinear trend for purposes
of extracting the ''cyclical component'.

The most useful log-curvilinear trend is the log-quadra-
tic. In the first place, it can be regarded as a general
case of the log-linear. If the coefficient of t2 in the
fitted log-quadratic is negligible, we can assume that
there is little average curvature in the logarithmic data
and hence that a linear trend would be justified. Secondly,

12



in cases where there is any marked curvilinearity, the first
derivative of the log-quadratic can be interpreted as the
average growth-rate of the series and the second derivative
as the acceleration or deceleration of that average growth-
rate over the period of the study.

In the author's Australian study both log-linear and log-
quadratic trends were used, and the results compared. The
average dates of the derived I, B, D and S points were
found to be unaffected by the choice of trend, but the dis-
persion of observations about their means was greater when
the log-linear trend was used. It was concluded from this
that indiscriminate use of a log-linear trend failed to
expose the B-component adequately, thus leading to some
displacement of apparent values of specific cycle I, B, D
and S points. The log-quadratic trend was therefore pre-
ferred as a better approximation to the a-component. This
decision was consistent with quite obvious acceleration or
deceleration in certain series for reasons which were well
understood.

Visual inspection of the graphed Canadian series confirm-
ed that here too there were considerable departures from
apparent log-linearity in many series, and that these
could usually be explained by reasons distinct from cycli-
cal fluctuations in the economy. It was therefore decided
to use the log-quadratic alone, and thus to assume that the
a-component of Canadian time-series was subject to steady
acceleration or deceleration (zero in the boundary case)
during the period studied.

Unfortunately, only 30 of the indicators were available
from January 1947 to December 1969. The remainder begin in
1953. The shape of the log-quadratic trend is quite sensi-
tive to changes in the length of the series. Two trends
were therefore computed, and the results for I, B, D and S
points with each compared. For those series beginning in
1947 a "long trend" was fitted from January of that year to
December 1969. For all series a ''short trend" was fitted
from January 1953 to December 1969. There are therefore
alternative estimates of the four reference points affected
by choice of trend from 1953-1969.

Two examples of series having marked curvilinear trends
are displayed in Figures 2 and 3.

13



Specific "Trend-Cycles! and '"Cycles"

In order to extract the information discussed in chap-
ter one, a considerable amount of processing was necess-
ary for each time-series. Seasonal variation, if any, had
to be estimated and removed, erratic variation minimised,
trends estimated and fitted, deviations of trend-cycle
from trend computed, and growth-rate curve derived.

A simple deseasonalizing procedure, based upon the ratio-
to-moving-average method, was found to be satisfactory for
those series which represent single monthly observations or
the average of a number of observations in each month (e.g.,
employment series). In cases where monthly data represent-
ed an accumulation of observations during each month (e.g.,
production series) some correction for the number of work-
ing days (or hours) in the month was required in principle.
Whenever available, seasonally-adjusted series provided by
Statistics Canada were used. Where not, rough adjustments
for the probable length of the working month were made by
guess-work.

It was found by trial and error with Australian data that
an iterated three-month moving average provided a fit to the
seasonally-adjusted data that was on the one hand reason-
ably smooth and on the other sufficiently flexible to min-
imise distortion of turning points. Discreet approxima-
tions to Y were made with the formula (AY) = 3 Yt+1 -Yt-1),

Y ( Nt Ye
multiplied by 1200 to appear in average, annual percentage
form. A simple five-month moving average was found to pro-
vide a satisfactory fit to the series AY.

Y

A computer program was prepared for transforming each of
the time-series listed in Table I by the following opera-
tions.

(1) Seasonal-adjustment routine.

(2) Quadratic trend fitted by least-squares to logarith-
imns of original observations.

(3) Monthly values of log-quadratic trend interpolated
on the regression line.

14
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(4) Monthly values computed of first derivatives of log-
quadratic curve, expressed as growth-rates in per
cent per annum.

(5) Seasonally-adjusted data smoothed by a once-iterated,
three-month moving average.

(6) Proportionate deviations computed of smoothed, sea-
sonally-adjusted data from the log-quadratic trend
expressed in standard deviation units.

(7) Proportionate first difference computed of smoothed,
seasonally-adjusted data, expressed as growth-rates
in per cent per annum.

(8) Five-month moving average fitted to the series of
proportionate first differences.

OQutput from the program was plotted in a set of graphs
taking the form illustrated in Figure 1,of which Figures 2
and 3 are examples. Specific cycle reference points from
I to Pg were then determined by inspection of each graph.
Because two log-quadratic trends were fitted, one from
January 1947, the other from January 1953, two sets of I,
B, D and S points were generated for each episode after
1952.

To provide a check of the smoothing procedures, original
observations and unsmoothed growth-rates were plotted as
separate points in addition to their fitted curves. Where
turning points of smoothed and unsmoothed series differed,
and in other cases where subjective appraisal was called
for, the following principles were used to ensure reason-
able consistency.

(1) When a reference point on the trend-cycle differed
from that implied by the value of the growth-rate
curve, the evidence of the former was preferred.

(2) When a turning point on the trend-cycle differed
from that indicated by the plot of the original data
by less than three months, the discrepancy was taken
to result from seasonal variation and the evidence
of the trend-cycle preferred.

17



(3)

(4)

(5)

(6)

(7)

(8)

18

When the difference exceeded two months, some dis-
tortion was presumed. If the unsmoothed series rose
or fell sharply, its evidence was preferred to that
of the trend-cycle; if there was no sharp up or
down-turn, the mid-point between the two indications
was selected.

When the up and down-cross of trend-cycle on trend

was uncertain or repeated, the point I was selected
at the last month before trend-cycle rose unambigu-
ously above trend; the point D at the first month

after trend-cycle ceased to run unambiguously above
trend.

When more than one indication for B or S was obtain-
ed in any one phase (by the cross of growth-rate on
average growth-rate) the maximum or minimum devia-
tion of trend-cycle from trend was ascertained from
the output of the computer program.

When the growth-rate curve exhibited more than one
maximum or minimum in any one phase of the trend-
cycle, the point C was usually taken as the last
growth-rate peak before the occurrence of P or B on
the trend-cycle; the point E as the last growth-
rate trough before the occurrence of T or S on the
trend-cycle.

One or two series, connected with foreign trade, are
noticeably out of phase with the remainder. It was
assumed that these series lead the domestic indica-
tors, and their reference points have been numbered
accordingly.

Total numbers '"Unemployed', '"Claimants for Unemploy-
ment Insurance'", and total numbers '"Not in the La-
bor Force'" were assumed to oscillate reciprocally
to the remaining time series. Reference points were
identified for those series, therefore, from inverse
turning points and crosses. Py, for example, was
selected at the date at which the trend-cycle of

the "Unemployed" series reached a minimum value in
1956; I, at which the trend-cycle made a down-cross
on trend in 1955; and so forth.



(9) No attempt has been made to nominate a complete
set of 68 (I - Pg) reference points for each
series under the 1947 trend, or 52 (13 - Pg) under
the 1953 trend. Where there was any doubt, the
evidence was rejected. No indicator yielded a
complete set of points using either trend.

Reference Cycle Chronology

Months were numbered serially from January 1947 and the
date of each specific cycle reference point converted into
a number between one and 276. The distribution of indica-
tions for each reference point was then examined. Medians,
means and standard deviations were calculated, and frequen-
cy distributions prepared for each set of observations.

The purpose of these operations was to obtain estimates of
the reference cycle reference points from the evidence of
the specific trend-cycles and growth-rate curves; and also
to throw light on the usefulness for economic history of
the conventional peaks and troughs compared with that of
the other six reference points.

Where the median and mean of the distribution differed by
no more than two months, and where no bimodality was ob-
served in the frequency distributions, the mean was auto-
matically taken as the numerical date of the reference cycle
reference point. In the very few cases where these crit-
eria were not satisfied, the exercise of further "judg-
ment' was called for.

Some reference points are evidently more strongly vouched
for than others. Most series yield indications in the
fourth and fifth episodes, for example, but only a few in
the first, sixth and seventh episodes. Moreover, the fre-
quency distributions for some reference points are markedly
less dispersed than those for some others. In accordance
with the third assumption listed in the first section of
this chapter, an index of '"reliability of evidence', W, was
defined in order to appraise the evidence for each refer-
ence point.

An index of coverage, P, was defined as the proportion of
the available series which provide evidence of the

19



reference point. For example, all available indicators
show a trend-free peak in the fourth episode, hence the
value of p for By is 1.00. Only half the available indica-
tors make a down-cross of trend-cycle on trend in the third
episode, hence the value of p for Dz is 0.500.

An index of concentration is the complement of the index
of relative dispersion. The standard deviation of each
reference point indication is a measure of absolute disper-
sion. Comparison of a with the period which has elapsed
since the previous occurrence of that reference point gives
us the relative dispersion, which may be defined as:

where Rj and Ei-l are the means of the reference point dis-
tributions in the current and previous episodes. (For the
standard deviations in the first episode, there were, of
course, no divisors. The arithmetic mean of Rj - Rj_1 was
used, therefore.) A perfectly concentrated distribution
would have a zero value of v, and a perfectly dispersed
distribution a unitary value. The complement, (1-v) is
thus an index of concentration having a range, like that

of p, from zero to one.

The product of these two indexes, W = p (1-v), is there-
fore an index of the reliability of evidence for any refer-
ence point upon the assumption that coverage and concen-
tration have equal weight in determining the "reliability"
of evidence. If all available indicators yielded a parti-
cular reference point in the same month, the evidence would
be perfect according to these criteria, and the value of W
unitary. If either coverage or concentration were zero,
there would be no evidence and W would be zero.

Reference Cycle Amplitude of Fluctuation

Stage (6) of the computer program described in the third
section above yielded for each indicator a monthly series
of proportionate deviations of trend-cycle from trend, ex-
pressed in standard deviation units. Specific cycle rela-
tive amplitudes were recorded for each series by reading

off the deviations at the specific cycle B and S points pre-

viously determined from the graphs. For each B and S point

20



there was thus obtained a distribution of observations from
which references could be drawn about the relative ampli-
tudes of B and S points in the general level of activity, in
a manner closely analogous to that used to estimate the ref-
erence cycle chronology.

The reliability of evidence was appraised by the construc-
tion of an index similar to W. The index of coverage, p,
was identical, of course, with that determined for the dates
of B and S points. An index of concentration, c, was com-
puted as the complement of the relative deviation, defined
as the standard deviation divided by the (absolute value of)
the mean relative amplitude of the distribution, A. Then
the index of reliability is:

p(1- =)
|A]

which, like W, has a range from zero to unity.
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chapter three

RESULTS

Estimates of specific cycle I, C, B, P, D, E, T and S points,
made in accordance with the principles set out in the third
section of chapter two, are listed in Tables II to XIII in-
clusive. Alternative estimates are shown for I, B, D and S
points, depending upon whether the 'long'" or the '"short"
trend was used.

Frequency distributions of reference point indications
are shown in Table XIV. For each reference point, three
five-month classes are defined on either side of the central
five-month class (which contains observations lying no more
than two months from the mean). Two further, open-ended
classes are also used, in order to contain all observations
lying more than 18 months either side of the mean. In each
frequency distribution, the number lying in the modal class
is underlined with a solid line. Where there is bimodality,
the secondary peak is underlined with a dotted line.

A summary of the reference cycle chronology is shown in
Tables XV to XXIII inclusive. Median, mean, standard de-
viation, and indexes of concentration, coverages, and ''re-
liability of evidence' are shown for each reference point
in each of the first eight episodes, and for I, C, B, and
P in the ninth episode. Alternative estimates of these data

23



are shown for the four reference points affected by choice
of trend. The dates nominated as reference points of the
"general level of activity'" are also listed in Tables XV to
XXIII.

Tables XXIV and XXV contain the relative amplitudes of
each indicator at its specific cycle B and S points. Table
XXVI summarizes the amplitude data in much the same way as
Tables XV to XXIII summarize the chronology.
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TABLE XIII

SPECIFIC CYCLE S-POINTS

USING THE SHORT TREND

Indi-
No.




TABLE XIII (continued)
Indi-
cator Sz Sa Sg Sg S+ Sg Sg
No.
40 Oct 54 Aug 58 Jul 60 -- -- Feb 68  --
41 -- Aug 58 Mar 61 Sep 62 -- Apr 68  --
42 Jan 55 Jul 58 Jun 61 -- -- Apr 68  --
44 Mar 54 Jun 58 Oct 60 -- -- -- --
48 -- May 57 Mar 61 Mar 63 -- Mar 67 --
50 May 55 Apr 57 May 60 Aug 62 Jun 65 Oct 67 --
54 Jun 54 Jan 59 Nov 60 Jul 63 Jun 65 Sep 67 --
55 Sep 54 -- Dec 60 Nov 64 -- -- --
56 Sep 54 Jul 58 Apr 61 Dec 62 Oct 64 -- --
57 Sep 54 Jul 58 May 61 Dec 62 Oct 64 Jul 68 --
60 Jul 54 Sep 58 Jan 61 -- -- Oct 67 --
61 Jun 54 -- Jan 61 Dec 61 -- Nov 67  --
62 -- -- Jan 62  Apr 63 -- Aug 66  --
64 Feb 55 Sep 58 Jun 61 Aug 63 -- Jun 67  --
65 Mar 55 Oct 58 Jul 61 Aug 63 -- -- --
67 -- -- -- -- -- Dec 66 --
68 Dec 53 Sep 57 Jan 60 Jul 62 -- -- --
69 -- Sep 57 May 61 Apr 63 Nov 64 Aug 66  --
70 Mar 55 Feb 58 Oct 60 Apr 62 -- Mar 68 --
75 Apr 54 Mar 58 May 60 May 62 -- Apr 67 --
76 Aug 55 May 59 Nov 61 -- -- Aug 68 --



TABLE XIII (continued)

Indi-
cator S3 Sy Sy Sg Sy
No.

81 Jun 54 Aug 58 May 60 Mar 63 Oct 64
82 -- Jul 58 - - -- Jun 64
85 Sep 54 Sep 58 Mar 61 Dec 62 --
92 Aug 54 -- Feb 61 Jun 63 --

94 Nov 53 Apr 58 Jul 60 Aug 62 --

66



0 9 8 8z 6 81 1 9 I ANTYL LHOHS
I TV1OL
0 4 Z z 1 I 0 ¢ 0 o1
0 s 0 b 8 ¢ I I 0 81
0 0 z b QT z 0 4 0 L1
0 0 0 S 9 Z I 0 0 91
0 4 I 9 ¥ ¢ ¢ 0 I ST
0 T < L 81 L 9 0 0 4! puei],
0 0 0 0 4 0 0 0 0 €1 110ys
0 ¢ 91 9z e LT 01 S 3 ANFIL ONOT
I TvVIOL
0 z I 4 1 I 0 3 0 61
0 0 z ) 9 z 0 I 0 81
0 0 I ¢ 9 v I 0 0 L1
0 0 0 z 4 2z 0 0 0 91
0 0 ¥ z z S z 0 I ST
0 0 ¥ z S 9 B 0 0 ’y
0 i ¢ 1 ) 1 v I 0 £1
0 0 I T 9 9 1 0 z ¢1  pusay
0 0 0 0 B 0 0 0 0 I 3uoT
aNOAdd LT+ ZT+ L+ z+ NvaW £~ Z1- LT- aNOAHd
aNVv 03 o3 03 03 03 03 03l aNyv
8T+ ST+ g+ c+ Z- NVaW - 8- ) 81~

NOILNYTYLSIA HOVH dJO SNVIW FHL OL NOILVTHY NI INIOd HONFYIJdd 40 NOILNGIMISIA ADNANOTYA

AIX dT9VL

67



a
co%% OO0 MO ~ [eYe¥olloNeNoReNoNe o
—
+ << >
m
m
M o~ OMAHTO MO ) OO0 -H~0O000O ~
— o~ —
+ +
0 O N
+ o~ M~ LN OO N M OC:r — N~ NN AN~OO <O n
+ 1) — ‘
\
M O~ <+ <t 00 N0 OV WOVW 0 o Mo Ol |in in ~ < |
+ —~ wn — w '
N N
~ lo+
o
O 5 o 5 oo | oolq-lm'vl\o n o o M~ 1 oin Ol n
=] — — | = o~ (2] <
= 25} 25
o = =
+
=
o
3]
e
M O~
= P MO N O VO~ O 0 OMme=HOWNANLL OO o
— i — O el
>~
m
—
2
[ 0 O™ . .
[ O~ N O MO g HFOUVUMOAO ~O ~N
I -4
M O~
— o OO0~ AN~O~MO [ o] O NN~ OO~N (o)}
1 I
)
=
oo
r—iﬁz OCN-—H~O0O00O0 n oOH000O0OO0COO —
I
m
— N M <t N O oo O — N M <0 \O I~ 00 OY
vLuLLLLDLLUO MmMOMmaMmmMmMMMM %
% N
< =
ég oog jo
55 &3 55
= O — = =




TOTAL B

SHORT TREND

TOTAL
PEAKS

69



co AN
HEZ OO0 ~~000+HO ~ Or-e~O0O0
+ <O
S
m
m
0 QIS OO0 000 HO e} —r—-—-_O O
— P
+ %
0 O N A ANNAO O O n — M —H OO
+  —~ —
+
N O~ .
+ ¥+ — N < O~ vl — I~ico O M N
— 3o}
~ N N
o ' +
[} o
3 E ) E wlolold VMMl © Ne) < oo M|
5| & g :
+
=
o)
3}
—
= M A NSO A SO ) oo 0 M —~
— M O~ —
=~ [
m
—
m
[<_t‘
0 O N O~ 0000 ~O 3] —NNO
I -
}
M O~ 060 N OO o~ oO~00O0
~ P~
I ]
=
N aNe) OO0 —~000O0O ~ OO0 OO
r—1§>~0
| 0
m
— N M <t N\O N0 O M < N O I~
[n e [ R e [ o [ o e Qi % [ I R an [ e R e R e
m
o~
=
el | © o
o0 = << O = e
§ & e8 | 28&
- = = w =

30

36

31

TOTAL D
SHORT TREND



20

10
55

111

10
10
62

19

0
0

TOTAL E
POINTS

OO OO OO0OO0OO0

N~ OO NOO~

MmN N O~ n!

NN O NN <

qﬁaﬂwﬂ~4a>c>rrhol
—{ lr—{

o MO \OO VM <

M= M<tO NN

OO0 NOOON

N ANOOOOOO

20

41

69

39

16

TOTAL T



I z LT 6 99 0s 91 S I ANTYL LYOHS
S TV1OL

I I v 6 9 9 g 4 0 8g

0 0 I S 1 ¥ T 0 0 Lg

0 0 g ot z1 p z 1 0 9

0 0 ) 6 91 L v 0 0 S

0 1 g 0t <1 S z z T Vs pusag

0 0 < 9 8T v v 0 0 €5 3ao0ys

0 S <1 182 9% 0g I 9 b ANTYL ONOT
S TV1OL

0 z z S ¥ g z z 0 8s

0 0 0 z ¥ v 0 0 0 Ls

0 0 z 9 L z z I 0 95

0 0 z L. I 9 ¢ 0 0 3g

0 I z 01 ¥ v z z 1 vs

0 I ¢ £ 6 y z 0 1 £g

0 I I 9 ¥ z 0 I z ’g  pusay

0 0 I < < 3 0 0 0 Is 8uot

aNOAdE LT+ Z1+ L+ z+ NVIW L= Z1-  L1- aNOAZd

aNv 03 03 01 03 03 03 03 any

8T+ cT+ 8+ c+ z~ NVEW ¢- 8- 1- 81-

(penutjuod) AIX d14VL

72




73

00°1 I1°¢ 8V'8 01°¢C 8L°C¢ IL°61 62°L 91°¢ A% %

44 89 S8I1 ¥0S STL ocvy 6ST 69 62 SINIOd TV
Tv.LOL




Iq

gy deg S0Z°0 9.2°0 L 0 L0°6 12 (X4
gy des LST"0 ZL1°0 ¥6L° 0 8T°9 1z 1z (1) g
o e - -- - -- -- (s)1g
I
gy dny 440 00S°0 Y8’ QL ¥ Qz 12
gy deg 960°0 ¢01°0 LZ26°0 Z1°2 i 0z (M
-- -- -- -- -- -- -- ()11
(a-1) d=m (d) (A-1) (syauop) Uedly  UBTPON
jutodg
2JUaae ouﬁo._u..n\fm Fo mme®>OU ﬁo_”u.mhu ﬁo..mu..mﬁ\foo uﬁﬂoa ooﬁmhmmom
-39y JO A3TTTIqRITSY JO Xapul -u9duo0) pIiepuels [exjus) Jo 9aie(q
921e( Jo XapufJ JOo Xapul TedTIaumN

NTYL OL SV SNOILAWNSSY FAILYNYALTY NOAN ‘6v6T1-LY6T

‘9a0SIdd LSYId ‘VAVNVD 04 SINIOd HONFYIAHY dTOAD SSANISNA

AX dT4VL

74



67 390 8250 85" 0 8¥8°0 98" b ps bs (mls
- - - - - - - (s)T1s
IL

67 AeW 56570 915" 0 6v9°0 bz 11 62 IS
6y 1nC 819" £58°0 09270 SveL IS IS Ig
8y 29Q 05" 0 6L5°0 0/8°0 0" ¥ vz vz (1 Ia
- - - - ~ s S @9k

(*p3uod) AX FT9VL

75



15 xdy 955°0 9080 069°0 19°6 zs Zs ¢q
IS uep 899°0 £06°0 ovL 0 82 L 6 Zs (1)¢q
- - - - - - - (s)lq
0S 390 LES"0 788°0 609°0 L1°0T 9F 9f ¢y
0S Aep LSS0 1/8°0 6£9°0 Zz*L 187 X% (11
- - - - - - . (s)C1
(A-1)d=M (d) (A-1) (syauop) uesy  UBTPSK
JuTOo(g
9JUade 90UapIA] JFO o3BIon0) uotlexl UOTIBTIAS( JUTOd 90USaIa3Fay
-Joy jFo A3ITTTIqRITOY JO Xapul -u9dUu0) pIBpUB]1S TeI3ua) JO 9leQq
21eQ JO Xopul JO Xopul TBOTI2UNN

ANFYL OL SV SNOILAWNSSY FAILVNYALTV NOdN ‘ZS6T - 0S61

‘900SIdd ANODOFS ‘VAVNVD 04 SINIOd dONFYTJTY dTOAD SSANISIIY

IAX dT4VL

76




IS 320 zz8°0 8¥S°0 88S°0 686 8S 09 (1)2Zs
-- -- -- -- -- -- -- ($)Zs
IS 23@ L8Y"0 LL9"0 6TL°0 ZL"8 09 09 °L
1S des 0S¥ 0 S9L°0 88S°0 IL°0T LS 9S g
s§ 95 (1%

IS InC

9¢¢°0

Z¢svto

€vL°0

86°L

77



¢S Ine L95°0 LZL'0 08L°0 S6°S 6L 8L £q
€S qad L09°0 €06°0 ZL9'0 12°8 2 LL (1) %4q
ys uer ¥Z1°0 9¢T°0 Z16°0 ¥9°2 S8 S8 (S)¢q
ZS AON ¥€5°0 ¥6L°0 ZL9°0 61°8 1 1L €9
ZS 9o4d ¥SZ°0 ZSv°0 €950 L1°6 29 €9 (DE1
¢g unp Z90°0 S90°0 996°0 00°T 8L 8L ($)€1
(A-1)d=M (d) (A-1) (syauop) ueop UBTpPON
uTod
Cleli b k] 9JusapIAg FO 93eI0A0) UoTleIl UOT3IBTIAS( JUTOd 90UsI9Fay
-J8y JO A3TTIqRITSY Jo Xxapul -usduo0) pIepuels [BI3US) JO 931e([
ale( Jo Xopul Jo xapujl TBITIauUNyN

NTYL OL SV SNOILJWNSSY FAILVNYALTY NOdN ‘¥S6T-ZS6T

‘94d0SIdd QYIHL ‘VAVNVD Y04 SINIOd FONFYTJTY TTOAD SSANISNA

IIAX dT4VL

78



¥S 8ny ¥5S5°0 0T1L°0 08.°0 9z L 16 Z6 (1)€s
¥S 3ny 1590 S6L°0 618°0 6L°S Z6 z6 (s)€s
vs des Z89°0 v18°0 8¢8°0 ve s ¢6 26 £
vs ady 8Y.°0 116°0 128°0 GS'S 88 88 £
¢€§ 29q 6vv° 0 €19°0 €SL0 SL L 8 78 (M E&a
€S AON SIv°0 00S°0 SZ8°0 8L°S ¢8 S8 (s)%q

79



95 93d ZZL’0 ¥88°0 L1870 0S°L 0ct 121 Vg

95 3ny S6L°0 S€6°0 058°0 4 91T 911 (1 vg
95 deg L18°0 000" 1 L18°0 98°§ LTT 811 (s)"g
9§ uep Z9L°0 000" T Z9L°0 v0°6 601 111 140
§s ady I1S°0 €19°0 £€8°0 S€°9 00T 86 (m71
§§ unp €ZL0 $S6°0 LSL"0 ¥8°S Z01 101 ()¥1
(A-1)d=M (d) (a-1) (syzuop) UBS)y  UBTPIN
UuTOo(d
9duaxe 9ouspIAg JO 93BI9A0) uotleal UOTIBTAS( JUTOJ 92UaIajay
-Joy 3o AITTIQRTITSY Jo Xepufr -uaduo) pIepueils TeIjua) Jo 9ale(q
93e(q JO XapufJ Jo xopujg Ted TI8UNN

ANFYL OL SV SNOILAWNSSY FAILVNYALTV NOdN ‘8S6T1-SS6T

€900SIdd HI¥NOd ‘VAVNVD ¥Od SINIOd FONIYIATY TIAD SSANISNG

80

ITIAX dT49VL




gg unp £69°0 6£8°0 928°0 L1°8 8¢ (1] (M¥s
8g unp I1L°0 I78°0 S¥8°0 ST L BET 6S1 (s)¥s
85 AeW 61L°0 L£8°0 658°0 1Z2°9 LST 8¢T vy
LS AON 8780 000" T 8¥8°0 ¥S°9 €1 €1 &
LS ady 1S9°0 908°0 L08°0 L L 24 0sT (1 ¥a
LS AON 199°0 €LL™O 958°0 06°9 €1 €¢T (s)?a

81




65 das 98970 vvL 0 98L°0 S0°L g9T ¢ST 54
65 Sny vLY O €19°0 SLL'O 9z°L 8Y1 61 (1) 5q
6S unp 90S°0 699°0 L9L°0 897/ 0ST IST (s)Sg
6S 994 89L°0 9S6°0 ¥08°0 vZL VI ovl Sy
85 dny 80t 0 91S°0 06L°0 "8 ovI ovI (1 S1
g5 des 0S¢0 SStv°0 TLL°0 S6°8 vl 1 ()51
(A-1)d=m (d) (A-1) (sy3juop) UB3aN UBTPapN
| uTog
SJouUsae aousptAg JoO 93BIoA0) uorleal UOT3BTAS( JUTOJ 92UsId83oy
-39y 3O AITTTIqRITSY JO Xopul -uU9duo0) pIepuels TeIjua) jyo ale(q
a31eq JO Xopul JO Xopul TedTIaumN

ANTYL OL SV SNOILAWNSSV FAILVNYALIV NOdN ‘T1961-8S61

‘900SIdd HL4Id ‘VAVNVD ¥0d4 SINIOd FIONTYTATY dTOAD SSANISNG

XIX dT4VL

82



19 uer ¥18°0 S$6°0 0,8°0 ve*s 691 691 (1)Ss
19 uer 9€L°0 988°0 0£8°0 8Z°S 691 LT (s)9s
09 390 L29°0 16L°0 $6L°0 009 991 L9T SL
09 unp 69L°0 8.6°0 L8L"0 659 Z91 191 S
65 AON 85%°0 185°0 88L°0 LS9 SST SST (1) Sa
09 a4 ovYy°0 $19°0 LTL"0 S9°L 8ST 6ST (s)Sa

83



Z9 unp 60%°0 88%°0 8¢8°0 9¢°§ 981 L8T 94
29 98 1S2°0 06Z°0 S98°0 6S v z81 ¥81 (1)%
Z9 Ien ZS¢°0 6070 098°0 €9 % £81 S81 (s)%
19 320 269°0 v¥8°0 028°0 LL™S 8LI LLT 9
19 1Inr 691°0 ¥61°0 1.8°0 1S'v SLT LLX (191
19 320 08Z°0 81¢°0 6.8°0 6V ¥ 8LT 6L1 (3)°%1
(A-1)d=pM (d) (A1) (syauop) UBd)y  UBTPSN
jutod
ERIENE) aouspIAg JO a3eI910) uoTleI} UOTIBTIAS(Q JUTOod 92UsI9Jay
-Joy 3o ALITTTIQRTIISY JOo Xapul -usouo0) pxepuels Tex3usa) Jo aje(
91e( Jo xepujg Jo xepujp TedTIaumN

ANFIL OL SV SNOILAWNSSY FAILVNYALTIV NOdN ‘$96T1-T961

400SIdd HIXIS ‘VAVNVD ¥04 SINIOd FONFYIATY HTOAD SSANISNA

XX dT4V.L

84






v9 InC 6S2°0 67S°0 ZvL0 A 112 012 Ld
¥9 1nr 8¢¥°0 91S°0 8¥8°0 187287 112 112 (1)Lq
v9 AepW Z6£°0 LLY"0 2z8°0 v9° ¥ 602 802 (s)ig
¥9 IBW 86S°0 2280 L2L0 $6°L L0Z 02 Ly
¥9 uer £0¥°0 y8¥°0 €€8°0 2o°s 502 02 (M1
£9 320 6£5°0 SSv°0 SPL°0 Z1°9 20z z02 (s)i1
(A-T)d=M (d) (A-1) (sy3uop) uBsap ueTpPaN
Jutod
9dusxd 9duapIAg JFO 23BIon0) uotlexl UOT3IBIAS(Q JUTOd 90USI83FaY
-3od 30 AL3TTTqRTIISY JOo Xopul -usouo0) pIepuels [BI3US) JO 93e(Q
aie(d Jo xopufg Jo xopul TedTISuUmN

ANFIL OL SV SNOILJWNSSY FAILVNJALTY NOdN ‘S96T-£961

‘9d0SId9 HINFAGS ‘VAVNVYD ¥0d SINIOd FONTYHATY dTDAD SSIANISNG

IXX dT19VL

86



§9 xdy 1L2°0 £2€°0 8€8°0 8e ¥ 0zz 1ze (1és
S9 Qa4 S1Z°0 £L2°0 L8L"0 ze" s 812 612 (S)ts
S9 IeW 9070 S9Y°0 £L8°0 66°S 612 812 “L
§9 asd SLY'0 I1L°0 899°0 0£°6 812 S1C La
S9 IeW (A0 19T°0 998°0 SS'v 612 0zz (1 a
S9 qad ZIT'0 9¢T°0 £28°0 S9°§ 812 (144 ($)4a

87



99 AON LYY°0 829°0 CIL'0 S0°8 6£7¢ 8¢C 84
99 xdy 1SS°0 vLL°O AVANY $0°9 e 122 mqvwm
99 el 06570 ¥98°0 £89°0 19°L £€T zse (s)8g
99 unr £6S9°0 £26°0 §5¢9°0 98°6 yel 124 8y
59 3ny ¥82°0 Z¢sv'o 629°0 S0°L 1294 sce (1) 81
§9 1nr £82°0 6070 £69°0 Sv°9 T A vee ﬁmuwH
(A-1)d=M (d) (A-1) (syauop) uesp UBTIPaN
JuTOo(d
bl 9oUspTAg JO 93BI9A0) UOT3BIL UOTIBTAS(Q JUTIOd 9JUSI33F9Y
-3°d 30 AITTIQRTIISY Jo xapul -usduo) pIepuels TeIjus) Jo aied
ajeq JO Xapul JO Xepul TedTIaumN

ANTYL OL SV SNOILAWNSSY JAILVNYALTY NOdN ‘L961-S961

‘ggoSIdd HIHOIF ‘VAVNVD 04 SINIOd FONTYIATY FTOAD SSHNISNE

IIXX dT4VL

88







69 wer S1Z°0 6,2°0 0LL"0 66°S 592 L92 |
89 AON 62Z2°0 £28°0 0TL"0 86°8 £92 L9Z (1)6g
69 qad ¥$2°0 8150 SSL°0 S6°L £92 992 (s)6g
89 AON 869°0 008°0 2.8°0 TL% €92 £92 65
L9 AON 061°0 £28°0 8850 62°01 1S2 vSe (1) 61
L9 23Q IST°0 0S2°0 209°0 €811 zse LS2 (s)61
(A-1)d=p (d) (a-1) (syauop) UBS  UBTPON
JuTOg
douUaIs 9JUspIAg FO a83eI9A0) uoTleI} UOT3BTIAS( JUTO0d 90UsIdFY
-3oy 30 A3TTIqRTTSY Jo xapuj -usduo0) pIepuels TeIlUS) JO 83e(Q
31e( Jo xapul Jo xapul IBdTI8uUMN

UNHYL OL SV SNOILAWNSSY JAILVNYILTIV NOdN ‘L96T WOYUd

‘400SIdT HININ ‘VAVNVD ¥0d SINIOd FONTYIJIY TTDXD SSANISNE

ITIXX d74VL

90



(1) 6s
(s)6s

(1) 6a

(s)6a

91



126°0 0L£° 1 - --- 1871 75870 125°1 %610 JATAS 981 L€8°1 - --= z16°1 696" 1 --- 7€
61£°0 - 158" 1 “es wsE"T s €0Z°1 122°¢ €91°1 $TS°1 $TT°0  wnl --- e
80" 1 08L°0 S6° 1 --- --- 852" 1 S19°0 036°1 01T "0 1091 zze°e 9v1 1 z61°2 S --- 9!
6L2°1 9¥9°0 961" 1 L2e°0 S19°1 £20°1 Lz%°0 S€T°e 0sL°0 £on 1 Ls-z 658°0 z0s°1 668°0  €0L°1 TLL*T 17
[A 120 o1z'1 S6%°1 16172 865" 1 9550 021 9% (111 06€°2 15671 SH1°T oL
8v0°¢ 198°0 €S 1T 2 €85°1 S5 08Z°1 LS 1 11%°0 890°2 6%9°0 €v€°0 956°0 e e €9
voz't e ] wew 1€9°1 --- 082" 1 Zen 1 6781 (\J4 24 o 65S°1 e z8L1 - - <9
9051 --- --- 0L£°0 €961 Lt 15€°0 S€Z°0 68%°0 --- --- --- Ly
--- 789°1 --- 6591 162°0 911" 1 8017 -- IATAN oLy 1 --- --- <9
Z9m°0 6z%'1 - 6L 1 LET'0 6571 18€°2 SEE'0 609°1 8510 €80°2 --- .- 9
6v6°C 8£8°0 887" 1 09Z°1 €547 1 €21°2 --- ZE1'0 L1981 --- 6221 nsT 1 - == —eu B
299°0 - %8€°1 S€0°0 €€0°1 7561 --- 9EL4T — 0£9°Z $99°1 96L°1 --- %871 858" 1 --- &
0LE"0 z00°0 791 £22°1 - £€6°1 8150 $56°0 SS0°€E 61L°1 S9%°1 --- L7 SR 191°1 --- (e
—-- 165°1 8ns 1 160°2 --- 609°1 --- 90L° 1 --- --- Ls
%890 SOT" 1 --- [0 e 687" 1 LET" O 96%°0 8€0°Z 60%°0 z6€°1 --- 86€°2 --- --- cc
== w== 6£2°1 91 === 835°0 --- 8s€"1 --- 758" 1 L2071 €9%°0 19
810 86870 Lieo 0£%°0 95€° 1 08%"1 e L5171 L1€°1 €€2°0 $66°2 16%°1 --- 065°0 e
9g8° T z5€°2 9010 005°2 1870 $L8°0 669" 1 szZ1'0 IAAAN 8821 sl L10°2 729°0 060" 1 --- =e= s
--- .- £89°1 ——- 118°0 850°2 --- €9€°1 --- 108" 1 --- --- L3]
9250 8771 - z15°1 .- Lze1 --- £88°0 9861 7€8° 1 ss81 180°1 0671 --- --- o
--- s 191°1 --- $z0°1 €52°0 8ET"1 $80°Z 950°2 siL'e 8L1°T --- --- £
£20°0 1€0°1 5LE°0 --- 861" 1 - €T T --- £95°0 0/8°T  85%°0 #se"1 --- 11671 --- --- s€
S06°0 zo7°1 ZsT°0 656°0 9ES"1 0970 6911 951°2 €81°1 6€0°2 68%°0 81" € %801 LT1°1 == 61
- 8%76°0 120 £60°0 051 06472 7111 €20°2 - €9L°0  WEL'O 1
¥80°0 €8L°0 8IT1°1 69¢° 1 9580 sm= 8972 66€°1 928" 1 SLT'1 --- 11270 --- 51
6L£°0 625°1 --- --- L£S°T --- £€21 L09°2 S0€°0 7€5°1 1 LEO" T --- 01
mes 0t0°0 $18°0 78%°0 681°0 e 080°2 --- w451 825" 1 8050 ©82°2 == 9980 --- sds 6
8870 £91°2 968°0 9951 $81°0 0L6°1 === 0%€" € 9151 691°0 et Z0S'0  S%Z'0 9%6° 1 <
S06°0 L00°1 18%°0 612°0 €11°2 69€°0 665/2 LATAN! 1%79°0 199°0 e 7
0970 9L9°0 €Sy 1 §6h 1 66L°0 €92°1 §6€°2 5980 99572 L6€ 1 sTI°1 HS0°€ - €
£92°1 €L 1 %61 So1°1 9zL°1 98L°1 0s%°0 829°1 9€8°0 00€° 1 --- - "8 0 8(8°€ z
v8L’l 16570 S15°0 --- €LL1 --= 10271 0£8° 1 £10°0  06E°Z 156" 1 --- 112°T  045°0  0L%°0 %61 1
) ) ) (€] [©) (+) (2] M& ) [©) ) [€2) (@) (+) M-v (+)
§s 8g Lg iq 9s 9g Ss it s g s £g s ig s g

ANHYL SNOT HHL ONISN SLINN NOILVIAdd
@YVANVLS NI SINIOd S ANV € LV SHANLITIWV FAILVTEY DIJIDHAdS

AIXX dT9dVL

92



e = 148°0 == == To%°1 oo 692°1 LLe"1 1L0°1 099°¢ 66%°1 s S9
S %11°0 Z10°1 === == 090°1 L6%°0 1291 %60°1 S0S°1 998°¢C 2291 e 29
€v8°Z 6LL°0 829°1 === 8S°1 nSE"T == 80L°1 == e 1€8°1 = === 29
€7€°0 £€n°0 L6€°1 === €92°1 789°1 = Sin°1 == gt 219°¢C 921°¢ == 19
1R 4A] %L0°0 Sen*1 === 861°1 == o 186°1 019°0 €LL°0 98L°C 988°1 == 09
=== = 9%eE"0 ¢61 T €6L°0 S R | - SIZ°1 %09°0 Z8Z°0 ELL° T %€9°1 LS
- S %60 LL8°0 === ovn° 1 e 6111 £€88°0 81¢°0 €19°¢ SE8°1 --=" 9¢
- s 68€°1 === == Z82°1 €50 %161 1L0°2 == €68°1 0%7°1 = 99
== otle°1 Lo €L 1 veES* T 692°0 TiH*1 08¢°1 161°1 LLw°? 80L°1 - 98
== 8¢8°1 €61°0 66€°C 9%6°0 008°0 8€G°1 Z€C0 90€°1 9w 1 880°1 = 0s
LTL T 1€8°1 === 060°C 088°1 962°0 T6%°C s1Z°¢ 9%6°0 919°1 == == 8%
== == e R s === €19°1 - €18°0 70 € 9€0°2C === A
el 6%L°0 == 896°1 G S E11°T === 0S9°1 9Z1°¢ 696°1 e (4]
e LLS°0 688" 1 e €v6°1 (A1) %0 7161 o SEE"1 L6 1 == == 1
B €18°0 %0L°1 e 620°C = i 966°0 L1S°0 L9L°0 o76°1 L10°2 085°¢C ov
saw LL8°0 L09°1 “uE SSs = - €vLo €68°0 %11 628°C ClL6°T === 6€
o - LL9°1 TS e 650°1 - 6mS° 1 o= e L8E°T €651 %420 8¢
sew - weLt1 == E== S68°0 - 09%°1 g VAZAN 6veE e L92°1 == LE
mme 86S5°0 829°1 _ L25°0 856°0 === [ srA4 %9¢€°0 ?1%°0 6€%°C Z19°1 == 9¢
s 185T°1 €0L°1 0ZZ°0 192°1 %L9°1 $96°0 o1 L29°2 6L%7°1 %91°¢2 === R 61
= - 008°0 e S 01s°0 === 08L°1 B 20¢°1 8S°1 = 81
681°1 6L5°1 M1z SoT°1 =E 8T1°¢C == 6SL°0 60%°1 699°1 L6E"T == S1
=g VAN 019°1 s s == == G691 SES ST6°1 SSh°1 - 71
6€5°0 605 °0 121 L = 1€8°1 === 00€°1 ceLeo 819°¢ 9en°1 s €l
€6€°1 950°0 €66°0 9en°1 === 6€8°1 === =55 L9S°1 61¢C°C === R z1
608°1 == 686°0 88%° 1 === 626°1 089°0 = 61%°C SE€Z°0 8€L°1 910°2 e 11
== s8¢0 6CL°1 - === L o 9¢€C°¢ == 8L0°1 966°2 €En°1 71€°0 ot
== L98°0 =k s 6S€E° T - R 656°1 === €9¢€°1 L81°C €16°2 e 6
== 9ZS°0 swez === L60°1 s%°1 LLE®O 268°1 == e Ly9°1 118°0 875 0 S
e €29°1 INA/AN €veo S6L°0 850°2C e R €81°1 6ET" € v1e°¢ i G 2
8€S°0 78L°0 0SS°1 == €2S°1 === 8L°0 €051 = £95°2 81¢°1 962°C nE €
L61°0 250°1 S6L°1 o 988°1 €5%°0 6SL°0 89%°¢C 0€L"1 S0 68C°C %€2°0 e &
RLT*1 096°0 SEV°0 = == 98L°1 e 892°1 966°1 %Z1°0 so1°2 685 °1 S 1
M+v (=) (+) (=) (+) [G) (+) (=) m.& () (+) (=) +) *ON

q 8g 8q Lg Lg 9g 9q Sg q g g €g €q 103827pUT

"ONFYL LYOHS HHL OSNISN SLINN NOILVIAZA
QYVANVLIS NI SINIOd S ANV € LV SHANLITAWNY FAILVIAY DIAIDAdS

AXX J79V.L

R R R R R R R RRRRRRRRRRRRRRRRRRRRRRREE——————

93



--- L5670 965" 1 --- --- s8s° 1 06T°0 S6v° 1 £12°0 §99°1 920°2 6L5°1 --- v6
--- --- s 1 --- --- pIp° T --- L0S°T --- --- vz 1071 --- 26
--- --- $26°1 605°0 --- A7) --- §96° 1 6v2°0 666°0 001°2 019°1 --- s8
--- 5571 $00° T £56°0 L91°1 --- 906" 1 --- AR 6570 120°€ --- --- z8
288°1 800" 1 9TT" 1 192°0 519°2 v 0 £96°1 260 --- LSL'T s 910°T $92°1 18
--- SLTT ¥9L°0 --- £50°2 --- --- £81°1 0¥S°0 $88° 1 192°0 661" 1 $65°C 9L
8.8°0 89L°0 pIS° T --- L02°2 L65°0 6860 050°Z 926°0 801 0112 v56° 1 --- St
--- 8" 1 662" 1 --- 6.8°1 6v6° T --- z82°1 068°0 061" 1 199°2 Z6v°1 --- oL
825°1 0v6°0 --- 862°1 --- orT°T 99%°0 870 625°C 1070 0LLT --- --- 69
ACHR! --- --- --- --- 1 --- S16°0 1£9°¢C ovs'z 209°2 §95°1 --- 89
--- 095°T --- --- --- --- --- --- 926°1 --- $80°1 --- --- L9
(+) (-) (+) (=) (+) (-) (+) (-) (+) (-) (+) (-) () ‘ON
6q 8g 8g Lg Ly 9 99 Ss Sq ¥g £ £g g 103B9TpU]

(penut3juod) AXX d1dVL

94




95

yS uer 610°0 9¢1°0 ov1°0 9980°1 291 (s)¢q
£9 984 Ivs°0 £06°0 009°0 ¥¥59°0 v£9°1 (1Y
19 390 162°0 8¥S°0 2gS°0 688¢°0 0£8°0- ig
19 uefl £2S°0 £06°0 6LS°0 0£¥9°0 LZS'1 g
67 320 9sZ°0 L8¢°0 099°0 PPLS"O 169°1- Ig
gy des 0 ZLT0 0 00651 LSS'T Ig
y
o-d d (§-1)=0 s Y
0
jurod
dduaae aousptAg JoO o8rI8n0) uoTleIl UOTJBTAS( opnatrduy
-FYy JFO AL1t1TIqRIT9Y JOo Xepur -u9ou0d pIepueis 9ATIBISY
93eQ JO Xopufg Jo XxapuJ uesp
SHANLITAAY FAILVTIEY d0 AYVINWNS
IAXX dT4V.L




95 dsg 8SL°0 000° 1 8¢L°0 0¥95°0 181°2 (s) Vg

95 3ny 9¢9°0 G¢6°0 189°0 ¥209°0 G88°1 (1) vg

ys 8ny £65°0 S6L°0 969°0 z687°0 609 1- (s)€s

ys 8ny 6S2°0 01L°0 ¥9¢°0 L6ZL"0 SYI 1~ (1)€s
(penutijuod) ‘IAXX dT14VL

96




19 uefl €290 988°0 £0L°0 88Y¥°0 60S°1- (s)Ss
19 uep 8L9°0 S$6°0 S2L'0 Zsry o SI9°1- (1)3s
65 unp 9.2°0 659°0 6110 109L°0 805 "1 (s)Sq
65 xdy S60°0 ¢19°0 SST°0 9L9L°0 806°0 (1)Sq
8§ unp LLT"O0 v8°0 62¢°0 LSS8°0 QLT 1- (s)¥s
8s unp 02¢°0 65870 180 086L°0 062" 1- (D¥s
v
a-d d (§-1)=0 s Y
z v
S3UTO(d
9duaa9 90UspIAg JO 93BI970) UoTleIl UOT3BIAS(Q spnat1duy
-F9d Fo A3TTIQRTIT9Y JO Xopul -u92u0) pIEepUB]1S 9ATIRISY
93eQ JO Xxapur JO Xapul UBsp

97



(s)tg

9 Aepn 81S°0 LLY" O L99°0 §5$S°0 909°1

¥9 1nr 9vZ°0 915°0 LLY'0 0159°0 2 ZAR! (1)l

€9 uep Sy 0 LZL"0 609°0 6805°0 208" 1- (s)%s

€9 uer 8Sv°0 SY9°0 60L°0 80SY°0 Z8v°1- (1%

Z9 IBp LYT'0 60t °0 65S£°0 9¢8%°0 ¥SL°0 ()%

Z9 9od LST"0 06Z°0 YLV 0 9Zv£°0 159°0 (1) %
(penutiuod) ‘IAXX FT4VL

98



69 qai II1°0 81¢°0 8vS°0 ShvL°0 A AN (s)6q
89 AON 9.0°0 £28°0 S¢Z°0 0288°0 €ST°1 (1) 64
L9 320 01¢°0 LZL0 9Zt°0 8L25°0 0Z6°0- (s)8s
L9 dss 0SZ°0 S¥9°0 L8S°0 0815°0 S$8°0- (1)8s
99 Aep 609°0 ¥98°0 ¥0L°0 96¢¥°0 L8V T (s)8g
99 xdy LLY"O vLL"0 91970 Z0s8y°0 0SZ'1 (1) 8g
59 q84 80T°0 £L2°0 S6£°0 zz8v°0 L6L"0- (S)is
g9 xdy L90°0 £€2¢°0 90Z°0 LSLY"0 66S°0- (1) Ls
y
5+d d (g-1)=2 s Y
? y
Jutog
SJUaId 92USpPIAY JO a3eI9A0) UOT3BI} UOT3IBIAS( spnatrdury
=3 O A3171IqRTIT9Y JO Xapul -u92uo0) pIepueas SATIBISY
91e(Q Jo xapul Jo xapul ues)

99






chapter four

INTERPRETATION OF THE RESULTS

Before the results reported in the previous chapter can be
used to throw light on the history of fluctuations in Canada,
a certain amount of interpretation and appraisal is called
for. Four matters, in particular, require comment. First,
it is necessary to decide whether the evidence of the '"long"
or the "short" trend should be preferred. Secondly, in cases
where the frequency distribution of reference point indica-
tions are skewed or bimodal, a decision on the usefulness of
each is needed. After these judgments have been made, the
reliability of evidence for each reference cycle reference
point must be assessed. And finally, when a decision has
been made about the dating of the reference cycle, the evi-
dence for the relative amplitude of fluctuations must be
weighed.

The Effect of Choice of Trend

Table XXVII shows that after the middle of the third epi-
sode the alternative estimates of I, B, D and S points dif-
fer by no more than three months except in two cases,
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D4 (April 1957 or November 1957) and Dg (March 1967 or
July 1967).

However, there is sufficient discrepancy, especially for

the I and D points, to require attention. The evidence of
W-values was therefore compared.

TABLE XXVII

COMPARISON OF DATES WITH ALTERNATIVE TRENDS

Episode No. of Months Difference Between Estimates.

I B D S
1 - " - -
2 - - = -
3 16 11 1 1
4 2 1 7 0
5 1 2 3 0
6 3 1 1 0
7 3 2 1 2
8 1 1 4 1
9 1 0 = =

Table XXVIII sets out the values of this index for each
point upon either assumption as to trend. It appears from
the column ''Means" as a whole that there is little differ-
ence between the reliability of evidence under either
assumption. A significance test (which assumed that
W-values associated with episodes three and nine are a
random sample of all possible such W-values) revealed no
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difference at the 10 per cent level for any of I, B, D or
S points.

The row means are slightly more discrepant, especially
in the third and sixth episodes, but no clear pattern
emerges. The mean W-value is greater with the short trend
in episodes four, six and eight; but greater with the long
trend in episodes three, five and seven.

In some individual cases, however, there are considerable
differences between the two values of W. In four instances
Bz, Bg, Sg¢, and Sg > the value lies above 0.5 with one
trend and below it with the other.

It appears from these results that there is no way of
discriminating between one or the other trend in general.
Given the decision (to be discussed in the third section
of this chapter) to ignore evidence for which the W-value
is less than 0.5; and given the fact that in all but one
case (Dy), the means differ by no more than two months in
all cases where W exceeds 0.5 under either assumption,
it was decided to use that estimate for which the W-value
was greater in each individual instance. In the case of
D, only, where with either trend W is high, the mid-point
between the two estimates (month 128, August 1957) was
chosen as the reference cycle D point. The effect of these
decisions is shown in Table XXIX.

The Shape of the Frequency Distributions

In Table XXX the evidence of Table XIV is summarized.
Frequency distributions in which the modal class lies more
than seven months from the central class are described as
""'skewed" (s). Those in which bunching occurs in two, non-
contiguous classes are called 'bi-modal" (b). Where no
one or two classes are very obviously modal, the distribu-
tion is described as "dispersed" (d).

The description of those suspect distributions for which
the W-value is less than 0.5 are enclosed in parentheses.
I4(L) has a W-value greater than 0.5. but since I4(S) has
an even greater W-value, it is preferred to the former.
The description of the frequency distribution of I, (L) is
marked with an asterisk to draw attention to this fact.
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TABLE XXIX

CHOICE OF TREND FOR EACH REFERENCE POINT

Episode

Reference point

2% Long

4 Short

Long
Long
Short

Short

Short

Compromise

Short
Short
Long

Short

Short

*Long trend only available
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TABLE XXX
UNSATISFACTORY FREQUENCY DISTRIBUTIONS OF REFERENCE POINT
INDICATIONS

Episode

I (L) - - (d) b*  (b) . - - (s)

1 S

I ¢ N ) I

D) - - - - - - - ® -

s@w - - - - e -

S (S) -

When all bracketted and starred descriptions are omitted
from consideration, three only remain: Bz(L), Cg and Bg(S),
all of which are bimodal.

In the author's study of the Australian business cycle it
has been shown that bimodality in the distribution of
observations for a well-authenticated reference point may
result from the existence of two overlapping ''waves' of
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activity which give rise to secondary peaks and troughs in
the time-series which represent it. (See Economic Fluctua-
tions in Australia, op.cit chapter 4, section: 'The Second
Episode: April 1954 to December 1956'"). With this in mind
the distributions of Bz(L), Cg and Bg(S) were examined in
conjunction with other evidence of economic fluctuations in
the third and eighth episodes.

TABLE XXXI

FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Bz (L)

Class Number of
Observations

Sep. 51-Jan. 52
Feb. 52-Jun. 52
Jul. 52-Nov. 52
Dec. 52-Apr. 53
May 53-Sep. 53
Oct. 53-Feb. 54

Secondary mode, Apr.52

Ref Bz (L), Feb. 53
Primary mode, Jul. 53

voOouHFEFON

In the case of B3z(L), the frequency distribution (Table
XXXI) would suggest that some evidence may exist for a pre-
liminary peak in the first half of 1952. 1In Figure 4 the
standardized logarithmic deviation of seasonally-adjusted,
quarterly, real GNP from a log-quadratic trend is plotted
for the third episode. It is clear from this graph that a
minor peak did in fact occur in the second quarter of 1952;
that this was followed by a temporary decline of activity,
and that from the third quarter of 1952 there was renewed
expansion culminating in a cyclical peak during the winter
of 1952-53. In view of this it seems reasonable to accept
the mean of the distribution, February 1953, as the best
estimate of the cyclical peak in the third episode.

The other two well-vouched reference points having a sus-
picious frequency distribution both lie in the eighth epi-
sode, as do three others, Pg, Dg(L) and Tg, (Table XXX),
the evidence for which has been rejected on other grounds.
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TABLE XXXII

FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Bg(S)

Class Number of
Observations

Dec. 64-Apr. 65 2
May 65-Sep. 65 1
Oct. 65-Feb. 66 14 Primary mode, Dec. 65
Mar. 66-Jul. 66 6 Ref Bg(S), May 66
Aug. 66-Dec. 66 10 Secondary mode, Oct. 66
Jan. 67-May 67 2
Jun. 67-Nov. 67 2

TABLE XXXIII

FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Cg

Class Number of
Observations

Jan. 65-May 65
Jun. 65-Oct. 65
Nov. 65-Mar. 66
Apr. 66-Aug. 66
Sep. 66-Jan. 67
Feb. 67-Jun. 67
Jul. 67-Nov. 67
Dec. 67-

Primary mode, Aug. 65
Ref Cg, Jun. 66

Secondary mode, Apr. 67

NN UTNIO W

Cyclical components of the monthly indicators were graphed
for the eighth episode and inspected. Considerable varia-
tion was apparent. Some indicators showed B-points in 1966,
some in 1967 (possibly reflecting the effect of the Centennial
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Year activities) and some showed a camel-humped shape, with
cyclical peaks in each year. Figure 5 displays the standard-
ized, trend-free component of three series chosen to illus-
trate the diversity. Tables XXXII and XXXIII, and Figure 6
show the effect of this heterogeneous behavior upon the est-
imates of Bg and Cg.

The tendency for activity to reach a trend-free peak in the
eighth episode is apparent from the quarterly GNP data. A
maximum seems to have been reached by the first quarter of
1966; but there are suggestions of subsidiary peaks in the
fourth quarter of 1966 and again as late as the second quar-
ter of 1967. The frequency distribution of Bg(S) is roughly
consistent with this, revealing modes at around December 1965
and October 1966. It would seem that the entire period from
the first quarter of 1966 to the second quarter of 1967 was
a high plateau of activity. However, the evidence of GNP
supports the view suggested by the monthly indicators: that
the highest point of this plateau occurred in the first half
of 1966. For this reason, and also because the evidence for
Bg(L), at April 1966, is almost as good as that for Bg(S),
the estimate of the latter (May 1966) has been allowed to
stand.

It is clear from Figure 6 that the estimate of June 1966
for Cg is far more questionable. The frequency distribution
(Table XXXIII) reveals two widely separated modes, at around
August 1965 and April 1967; and it would appear from Figure
6 that these might correspond roughly with points of inflex-
ion.of a trend cycle occuring before cyclical peaks at the
beginning of 1966 and in the first half of 1967.

Figure 7 shows a plot of centered, proportionate first
differences of seasonally-adjusted, real GNP, expressed in
annual percentage rates of change. It is obvious from this
graph that a genuine peak of the growth-rate curve took
place not in June 1966, but in the latter part of the prev-
ious year - as suggested by the primary mode of the frequen-
cy distribution. A further, secondary peak occurred in the
early part of 1967, corresponding roughly with the secondary
mode. The date of June 1966 for Cg actually locates not a
peak but a secondary trough of the growth-rate curve.

In face of these facts, the preliminary estimate of Cg
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FIGURE 7

QUARTERLY RATE OF GROWTH OF SEASONALLY-ADJUSTED
REAL GNP: 1965:I - 1967:1V
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must be abandoned as a meaningless average of two separate
clusters of observations. The combined evidence of Table
XXXIII and Figure 7 suggests that the rate of growth began
to decline in the fourth quarter of 1965, at the boundary
between class (Jun 65-Oct 65) and class (Nov 65-Mar 66).
October 1965 will therefore be nominated as the reference
cycle Cq point in place of June 1966. It should be noted
that in this case, as with the compromise estimate of the
reference cycle date of Dy, Mo comparison is possible
between the evidence for these and other reference points.

Reliability of Evidence for Each Reference Point

Values of W for the best estimates of each reference point
except Dy and Cg are set out in Table XXXIV. It will appear
from this that the reliability of evidence differs widely
from 0.848 (E4, November 1957) to 0.096 (I, September 1948).
It also appears that in certain episodes, such as the fourth
and fifth, the evidence for fluctuation is stronger than in
certain others, such as the first and seventh.

Given the evident mutability of the amplitude and period
of fluctuations in Canada as in all other countries, these
results are hardly surprising. What is more interesting,
in view of the methodological novelty of this study, is the
apparent variation in the reliability with which different
reference points are vouched on average, over a lengthy
period. Supposing the nine episodes vouchsafed by post-War
Canadian history to be a random sample of all possible
episodes, we may apply tests of significance to the differ-
ences between column 'Means'" in Table XXXIV. The following
results emerge.

(1) There is no significant difference between the
average values of W for P and B points; or between
T and S points.

(2) The average W-value for C points is significantly
greater than that for P points at the five per cent
level; and for E points significantly greater than
for T points at the ten per cent level.

(3) The average W-value for C points is significantly
greater than that for I points at the two per cent
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level; and for E points significantly greater than
for D points at the one per cent level.

It may be inferred from these that the growth-rate curve,
giving rise to C and E points at its maxima and minima, is
the most clearly marked feature of Canadian fluctuations
since 1947. 1In virtually every episode there is unmistake-
able evidence of growth-rate peaks and troughs, even when,
as in the sixth, seventh and eighth, the economy is growing
so strongly that the traditional peaks and troughs are only
weakly indicated.

It may also be inferred that the evidence for trend-free
peaks and troughs (B and S points) is at least as good as
that for P and T points, so justifying the process of trend
extraction to some extent. The evidence for I and D points
is significantly weaker than that for the other six however,
which casts some doubt on the extent to which the fitted,
log-quadratic trends correspond to the time-path of
""normal" levels of operation.

It was found in the author's study of the Australian
business cycle that values of W which exceeded 0.5 afforded
evidence of reference points most clearly supported by the
behavior of real GNP time series. In Table XXXIV W-values
exceeding 0.5 are underlined. When these are considered
apart from the rest it appears that "strong' evidence for
fluctuations in Canada is confined to the following periods:

(a) first half of second episode (May 1950 - July 1951)
(b) third episode (February 1952 - May 1955)

(c) fourth episode (June 1955 - July 1958)

(d) fifth episode (August 1958 - September 1961)

(e) part of the eighth episode from Cg to Sg (June 1966 -
October 1967.

As a check against these results the ''cyclical-irregular"
component was extracted from seasonally-adjusted, quarterly
GNP at constant prices by a log-quadratic trend. A portion
of this series, plotted in standard deviation units, has
been graphed in Figure 4 above. The entire series from
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1947:1 - 1969:1IV is shown in Figure 8. Those estimates of
B and S points with a W-value greater than 0.5 are shown
on the graph. All clearly marked maxima and minima of the
quarterly GNP data except for those corresponding to S}
(October 1949) and B. (November 1968) are coincident with
"reliable" reference”point data. One ''reliable' estimate,
Bg gJune 1959) does not appear very clearly in the GNP
series.

A "growth-rate curve' was extracted from the quarterly
GNP data by the usual formula:

- Yt-1)

g v _ 200.(Tts1
& Y

t

Part of this curve has been plotted in Figure 7 above. The
entire series is graphed in Figure 9, together with those
estimates of C and E for which W exceeds 0.5, and also the
arbitrary estimate of Cg- Apart from E] (July 1949), the

E points either coincide with or lead the minima of the
quarterly GNP growth-rate curve. Most of the C points occur
after the curve has passed its peak but before it begins a
decisive downward plunge. These results are consistent

with the application of principle (6) of chapter two,
section three above.

In general the evidence of quarterly GNP confirms the
expediency of selecting 0.5 as a cut-off value for W. This
is not to say that evidence any weaker than this is worth-
less. Bg (March 1962) for example represents a definite
local maximum in the cyclical component, even though
activity was far below trend at that date. Mid-1962 can
hardly be called a 'boom'", yet it was a time up to which
activity had been rising steadily for nearly 18 months and
after which the pace of advance was to fall off sharply
for another year. But for many purposes it is sufficient
to describe economic fluctuations in terms of those refer-
ence points - dates and amplitudes - with a high index of
reliability. According to that criterion there has been
a clearly marked growth-rate cycle in Canada from 1949 with
peaks and troughs in every episode; at least four unmis-
takeable cyclical peaks, B, (January 1951), Bz (February
1953), By (September 1956) and Bg May 1966); at least three
clear cyclical troughs, Sz (August 1954), Sg (January 1961)
and Sg (October 1967); and absolute peaks and troughs in
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the second, third, fourth and fifth episodes. There are no
strong indications of I or D points (though these must

exist if there have been genuine B and S points independent
of P and T points), and no convincing evidence of any abso-
lute peaks or troughs since 1960 or 1961. The story from
1947 to 1950 is doubtful. There are too few monthly indica-
tors from this period for any clear patterns to be visible,
and the relation of GNP to its trend may be dubious in

those years. Other analysts recognise P. in the latter part
of 1948 and T1 about a year later (see T%ble XXXVI).

Evidence for Amplitude of Fluctuations

Values of the index of reliability of evidence for the best
estimates of amplitude are set out in Table XXXV. From the
third episode alternative estimates are available, depending
on whether deviations are measured from the '"'long'" or the
"short'" trend. In each such case the higher value of the
index has been listed, the trend used being denoted by the
letter (L) or (S) placed after the figure.

Values of the index exceeding 0.5 are underlined. Esti-
mates of relative amplitude with which they correspond are
listed below.

BZ(L) January 1951 +1.527 SDs
Bz (L) February 1953 +1.634 SDs
Sz(S) August 1954 -1.609 SDs
B4(S) September 1956 +2.151 SDs
SS(L) January 1961 -1.613 SDs
Bg (S) May 1966 +1.487 SDs

Reference to Table XXIX above confirms that the best esti-
mate of amplitude is associated with the same choice of
trend, in every case, as the best estimate of dating. In
two cases, By and Sc, the index of reliability of evidence
exceeded 0.5 under either assumption as to trend. Refer-
ence to Table XXVI above confirms that for each the alter-
native estimates of the relative amplitude of deviation are
of the same order of magnitude.
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TABLE XXXV

BEST ESTIMATES OF AMPLITUDE
(values of index of reliability)

Episode Reference Point Mean
B S
1 0 (L) 0.256 (L) 0.128
2 0.523 (L) 0.291 (L) 0.407
3 0.541 (L) 0.553 (S) 0.547
4 0.738 (S) 0.320 (L) 0.529
5 0.276 (S) 0.678 (L) 0.477
6 0.147 (S) 0.458 (L) 0.302
7 0.318 (S) 0.108 (S) 0,213
8 0.609 (S) 0.310 (S) 0.458
9 0.111 (S) -- --
Mean 0.364 0.372
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Figure 8 reveals that the ''reliable" indications of ampli-
tude occur at precisely those cyclical maxima and minima
which show up most clearly in the GNP series. None of S,
B., or Sq are included in the list, although their W-values
for dating exceed 0.5 Failure to obtain a reliable ampli-
tude estimate for S;, which seems very well marked from
Figure 8 may result from the inadequacy of the log-quadratic
trends to represent '"normal" levels of activity at the
extremes of their fitted ranges.
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chapter five

SUMMARY AND CONCLUSIONS

A list of "relatively reliable reference points' for Cana-
dian fluctuations between January 1947 and December 1969 is
set out in Table XXXVI. Where dates of a reference cycle

P or T point have been nominated by previous investigators
(as reported by White) these also are shown. Best esti-
mates of the relative amplitude at reference cycle B and S
points are included where the index of reliability of
evidence exceeds 0.5.

It is clear from Table XXXVI that the eight and a half
or nine episodes which have taken place in Canada during
the past 23 years differ very widely both in period and in
amplitude.

The most clearly marked departure from steady growth is
evidently the third episode, February 1952 to May 1955,
which lasted 10 months, showed clearly marked peaks and
troughs of considerable amplitude, and is noted by other
students of the Canadian business cycle. Both the fourth
and fifth episodes are also longer than three years, dis-
play well-marked reference points, and are recorded by
other observers. But the evidence is relatively weak for
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the trough of the fourth episode (Spring of 1958) and for
the peak of the fifth (second half of 1959). Figure 8
showed that neither of these appears clearly in the graph
of trend-free GNP. The evidence for relative amplitude
falls below the required standard of reliability in both
instances, and in the case of the latter, there is wide
discrepancy between the reference cycle peak nominated by
White (January 1960) and that suggested by the data of this
study (Ps, September 1959; Bg, June 1959).

The remaining episodes are all of much shofter duration,
in three cases (one, two, seven) no more than half that
of three, four and five. The first episode is peculiar
in that peaks and troughs are reported by previous investi-
gators, whereas the evidence for P; and T, now available
suggests that these were relatively unimportant. Only
the first half of the ninth episode appears to have taken
place by December 1969, the terminus ad quem of this study.

A classification of post-War Canadian business cycles is
attempted in Table XXXVII. A '"major cycle'" is defined as
an episode in which the evidence for both B and S points
is reliable. A '"minor cycle'" is one in which the evidence
for both C and E points is reliable. '"Incomplete' major or
minor cycles are those in which one of the necessary refer-
ence points is well attested. It is clear that the four
classes overlap to some extent. A complete major cycle,
for example, will not take place in an episode unless
there has also been a complete minor cycle. The relation
between the classes, and the precise character of each
episode, is illustrated in the Venn diagram of Figure 10.

Few general conclusions can be formed about Canadian
business cycles from this study, apart from the fact that
fluctuations in the growth-rate are more clearly marked
than fluctuations in the level of activity. A number of
particular conclusions may be drawn, however, some of which
have considerable relevance to the study of Canadian
economic history since the last war.

@9 Such fluctuations as there have been in the Canadian

economy since 1947 would seem to have been diminishing over
the past two decades. A log-quadratic trend fitted to
quarterly GNP by least-squares reveals virtually no curva-
ture, implying that on average there has been growth at
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TABLE XXXVII
CLASSIFICATION OF CYCLICAL EPISODES IN CANADA

JANUARY 1947 TO DECEMBER 1969

Complete
Major - - IIT IV V - - VIII -

Incomplete
Major - 11 - - - vi - - -

Complete

Incomplete

Minor 1 II - - VII - IX

Minor - = IIT IV V vl - VIII -
|
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FIGURE 10

CLASSIFICATION OF CYCLICAL EPISODES IN CANADA

JANUARY 1947 TO DECEMBER 1969

Incomplete minor

Complete minor

Complete major

Inc

I, VI, IX

omplete major

T, IV, 'V
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about 4.8 per cent per annum with no tendency to accelera-

tion or retardation. But as Figure 8 shows (and as Figure

9 suggests) the amplitude of fluctuations about the growth-
path has declined since the 1950s.

(2) The boom which culminated in the second half of 1956
was evidently much stronger, both in amplitude and period,
than any which has taken place since. The "boom'" of 1959
was scarcely strong enough, and that of 1962 too weak, to
raise activity above long-term trend levels. The boom of
1965-66 reached a maximum relative amplitude of 1.49 stan-
dard deviations compared with 2.15 standard deviations at
Bg: and its duration was barely more than half that of the
late 1950s. The amplitude of troughs, on the other hand,
has diminished steadily since S5 (January 1961).

(3) In common with the Australian economy, but unlike
that of the USA, Canada experienced a noticeable boom in
1950-51 as a result of the effect on commodity prices of
the Korean War stock-piling of the US government. The
fact that P2 is noted by none of the observers reported by
White may be explained by the preoccupation of Canadian
economists with the US economy.

4) The same preoccupation with the US business cycle
may explain why previous investigators have been willing

to assign dates for the reference cycle Py and T; points.
Weak evidence for these reference points does exist, and
the dating - for what it is worth- is in approximate agree-
ment with that reported by White. (See Table XV). But
there does not seem to have been as much relative disturb-
ance to Canadian growth in 1948-49 as there was in that

of the USA.

(5) From the middle of 1959 to the beginning of 1965
the Canadian economy was operated at ''below trend" levels.
According to the Economic Council of Canada (First Annual
Review, p. 49, etc.) actual output was never more than 94
per cent of potential during these years. Two episodes,
however, the sixth (incomplete major, October 1961 to
December 1963) and the seventh (incomplete minor, January
1964 to July 1965) occurred during the period. Some sign
of these episodes may be seen in Figure 8. Growth-rate
fluctuations are clearly visible in Figure 9. The NBER
recognises no US cycle between 1961 and 1970, regarding the
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whole of that period as one of sustained growth.

(6) Although it would be necessary to study the data for
1970 and 1971 to confirm it, there are signs that the Cana-
dian economy began to turn down (ninth episode) somewhere
between the end of 1967 and the beginning of 1969.
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