Forecasting by Means of Cycles

By E. RyDEWEY

A peimary use of cycle knowledge is to enable us
Yo forecast. It is the business of science to predict.

Obviously, if there are thythmic cycles in a series
of figures, and if these cycles are of non-chance origia,
the presumption-should be thar they will continue, And
mostly they do. Thus, a mere projection of these cycles
will normally throw light upon the future,

The purpose of this article is not to tell you how
to find the ¢ycles, or how to delinitize, evaluate, and
project them, Ail of this has been treated elzsewhere.
The purpose here is two-fold: First to show that cycte
knowledge is useful for projecting wead and randoms
as wcil as for projecring ¢ycles as such; and second
to show that there are certain pidatls with which you
should be acguainted before you atempt to project cy-
clic bebavior into the furure.

As has often been stated, a time peties —a succes-
gion of numerical values arranged in order of time — has
three factors (or elements, or components): 1) trend,
2} the cycle or cycles, and ) randoms. A knowledge
of cycles is of help in projecting ail of these three
elements into the fuure,

TREND PROJECTION

First of all ler me speak of trend. Trend is-thar
clement in a timc series thar changes its direction
slewly. It is the element thac represents growth. [t is
the upward sweep that you see when you chart the
figures on a sheet of graph paper. This upward sweep
can be idealized in any one of & oumber of different
ways and this idealization ¢an be projecred into the
future o show what the underfying growth element will
be if growth obeys tho same laws in the Funre as ic
seems to have obeyed in the past,

Pmjection of a trend is very ticky and will oot be

discussed in detail at this painr. Whar [ waot to point
out here is merely that the upward sweep that you ses
wheo you look at a chart of a time series i= not the
real @end at all, It is a mixture of trepd, eycles, and
madoms. To know what the truc trend has been you
need to remove the randoms and the cycles. Smoothing
processes of one sort or uaother, ar curve fiteing, will
temove the randoms and the short cycles. But normal
procedures of this sort will not remove the longer cy-
cles. However, the longer cycles must be removed be-
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fore we can know what the underlying trend teally has
been and is, And knowing what the trend kas been and
is, is & prerequisite to projecting it.

Let me give you an example. Suppose a cermin se-
ries of fignies has evidenced normal growth and, in
addition, has 2 30-year cycle cresdag in 1850, 1900,
and 1950, That is, the cycle will be going up from
1875 o 1990 and from 1925 to 1950, Cooversely the
cycie will be going down from 1850 o 1875, from 1900
to 1925, and from 1950 w 1575, The trend and the cy-
cle are charted in Fignre 1,

Figure 1
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Vhen the cycle is in its upward phase (or leg) it
will reinforce the underlying growth and make it seem
stronger, Conversely, when the cyele is in its down-
ward phase it will tend ro offset the underlying growth
and make it seem weaker, Thus if, in 1900 or 1950 at
peaks of the cycle, you were to Iook at the actal fig-
ures that coctain both the growth element and che cy-
cle, the wead will seem seranger than it really is. And
conversely In 1873, and 1925, at woughs of the cycle,
the trend will seem weaker than it reaily is,

But the trend, like the equaror, is an imaginary
line. You can not see it when you look at the actual
behavior. What you actually see, for the exampie given,
is shown in Figure 2. (In real life the curve will be
beclouded by other cycles and by randem.) It is from
4 study of this curve that we must deduce {guess) the
under]ying trend. '

Suppuse we are doirg our guessing in 1950 when
the cycle is at its crest, We might guess the under-

Iying trend to be strongly upwaid as charted by rhe
beoken line in Figure 3, g

Suppose, however, we are doing our guessing in
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1940 when the upward leg of the 50.year cycle is only
a lictle over half completed, If we did rot koow about
the cycle our projection mighe well be as in Figure 4.

Obvigusly, ncither projection iz correet, As we
know (from construction) the true tread is the one shown
by the broken line in Figure 1.

If, however, at aoy place along the line from 1850
forward we had adjusted the composite curve (Fig, 2)
for the effect of the Sfkycac cycle we would have ob-
tained the growth curve as showo by the broken line
in Fig. 1 (or by itself as Fig. 5). This curve changes
itg direction so slowly and so smeothly that it wouid
have been easy in 1930, or indeed in 1940, or any odher
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yeat, to have projected it a number of years into the
fumre,

¥hat I have said so far is an oversimplification of
a very complex matrer, It implies that one can be sure
of long cycles that have repeared ouly a few times:
that there [s & real growth element that can be detars
mintd accurately; and thar this growth element can be
projected for considerable distances into the future.
All of these implications are untrue. And yer it iz true
that, for cvery forecast, trend must be projected, rhat
to profect tend we must know, as nearly as possible,
what the wend has been, that long cycies make the
trend look different from what it really is, and that
therefore these long cycles must be determined as ac~
curately as possible and adjusted for in order to get a
realistic projection of trend,

Ikave spoken of long cycles, How long is "'long?™
This term is relative, In 1,000 years of figures itwould
probably be enough to temove cycles 100 years in [ength
or lpnger. In 100 years of figures cycles as short as
2 ot 10 years in length mighe create important distor-
tions. Whar will or will not create an undue distortion
depends upon the nature of the trend, the streagth of
the pycle, and the accuracy with which gne needs ta
make the projection,

ANALYSIS OF RANDOMS

Randoms are those elements of a time series that
zte completely haphazard and therefore completsly une
predictable, except in terms of probabitity, They exist
in addirion to cycles and trend,

A lnowledge of cycles, strange as it may seem, is
of help in determining randems. A moment's reflection
will show why this {5 so; If we adjust the serics of
figures for tiend and for the cycles the remaining val-
ues are the randoms, We now have them isolated and
can study them at leisure, Suppose that we do so and
find that in a particular caze, in 3% of the instasces
the randems have an absolute value of over 12. In 15%

" of the instances the mndoms lie between 8 and 12, in

3% of dhe instaeces the valucs lie beoween 4 and &,

and in 50% of the instances the values lie betweea 0

and 4.

These values are very different from the values thar
we would ger if the cycle (or cycles) bad not been re-
moved. With the cycles included, 20% of the values,
afeet the removal of wend, might be 12 or over,

Now that we know the propartions and values of the
randome as such, unbeciouded by the cycles, we can
include them in our forecast. We do net know when
they will come, bur we do know how big they will be
when they do, and how often the big oves will gccur,
Thus, in making our forecast we can say, *"T'he product
of trend and cycles for year x {or month, week, or day
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%} is such and such, but this forecast must be modified
by the probability of a plus or minus rasdom of 12 or
over in 5% of the times, by a random of +8 1o $12
13% of the time, etc., accerding to what our findings
in regard ro the randoms have shown these peobabili-
ties to be.

CYCLE FORECASTING

Most people think of cycles as a means of seeing
tombrow today, as someone once put it. And indeed
this is a prime reason for cycle study. Where there is
oon-chance regulatity, there is predictability.

Of course eycles are nar the only factors that con-

trol the future. As [ have indicated above, we musc

contend with frend — the underlying tendency that
changes irs direction slowly. Then, too, as has been
said, therc are accidentsl non-cy¢lic elements that ace
always present in the unfolding of any scries of events.
Bur, insofar as the cycles govern, o knowledge of them
. is probably the surest way w see around the comer
1to tOmOLrow . -

In all of this there are dangers and limitations thar
must be kept in mind. Lecus review them:

First of all, in using a knowledge of cycles to fore-
cast the future, we must be sure that the cycle upan
which we are depending is not a regularity that has
been “'read Iaw’’ a serics of figures by the investiga-
toi. Our cyele must be one thac resules from ceal forces.
It cannot be mere description.

Second, we must be sure that our cyele is not the
result of a combination of closely related cycles, A
cycle of this sort |5 non~chance, it [s perfectly real,
it is statistically significant, and yet it will not con-
tinue. This fact can be demonstated by conwolled
dara.

Censider Fignre 6. Here we have shree perfectly
regular cycles of 4,89 years, 5.50 years, and 6,07
years, diagrammed by Curves A, B, snd €, Below
them, 25 Curve AxBxC, is shown their combination
or synthesis. Note thar the combination from 854
through 1896 shows a guite regular cycle of about 5.7
years in lengeh. This 5.7year ¢ycle Is not rapdom, It
was created, by construction, of non-chance elements.
And yer, as we can see by inspection, it does not con-
troue, .

I find that many people do not know how cycles can
be combined. Such combination is Tery easy, Each cy-
cle tas a value above ot below tead (or each year or
other unit of time. These values can be expressed in
plus and minus values or, beeter, in percenrages. [f
the values arc in plus and minus form, the values for

each year are merely added and subtracted 1o REL @

plus or minus resultant for that year, If, as in the cxs
ample sbown in Figure I, they are in the form of per-
centages, these percentages are muitiplied. Thus, for
the year 1854, the values of Curves A, B, & Care
96,5%, 101%, and O6%, tespectively; the vajue of the
synthesis for 1854 is therefore 963 x 1,00 x .96, or
93.6 as charted in the lower curve. And se on for each
succeeding year,

Third, cycles, even when real, have a disconcerting

way of missing a beat or evidencing two waves when
the pattere calls for three.

Consider Figure 7, Here we have a chart of wrought
iron prices in England from 1200 to 1900 aftur removal
of wend. 4 152/3-year cycle is clearly evidenr and
unmistakably real. Note crests at A, B, C, D, E, F,
G and H, Yet from H ro ] and from J to L we have, in
each instance three waves where the 16 2/3-year pat-
tern calls for two (that is, an 11 1/9-year pattern for

six repetitions). Then che 16 2/3-year pattem reas-.

serts ieselt with crests at 1., M, N and O, Then three
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Fig. 6: A, THE 4.B9-YEAR CYCLE, B. THE 5.50.YEAR CYCLE, C. THE 6.07-YEAR CYCLE, AND A x B x C,

THEIR SYNTHESI5S
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waves O to Q, Then crt;sts at{), R, §, T, Udisrorced)
and V. Thed a jumble vntil AA. Then creats ac AA,
BB, CC, D). Then a jumble until GG, Then GG, HH

. (and a bad random ac 1846, I1, JJ, and KK.

This skipping of beats, or twe waves instead of
theee, or three waves instead of two, or other aberra-
tions, is characteristic of cycles. After the off beats
the old pattern resumes, buc this fact is of little com-
fort te the forecaster whe bas not been able to know
in advarce that the aberration was going to take place.

I know of only one example where the failure of a
cycle comes at predicrable times, I refer w the failure
of the 9.6-year cycle in the number of international
battles. This failare —if you want to gall it that—
comes regularly at 86 d-year intervals. After nine 9.6-
year waves we have seven 12.34-year waves, then
nine 9.6-year waves, then seven 13,3d-year waves,
and so on, time after time. Since 1731 the 3.6-year
has kept on coming cue in phenomena ather than war
at those times when, in war, it is supplemenced by the
12.34-ycar cycle. We must therefore conclude that the
abetration is due to the nature of wae and not to the
oature of the %.6-year cyclic force itself. We are now
in the 86.4-year span dominated by the 9.6-year ten-
dency and can look for its continuarion until abour the
year 2030,

Fourth and finally, thete is the difficulty thar, even
whee real and consistent, cycles do not operaté with

precision. Even the well established cycle of the year,
with its temperature trough in City x due ideally on
February Lst, may miss the coldest day of the year by
a month or more, In this ingtance we know that the
causative force is absolutely regular and that the de-
flections are due to random of other cycles, In other
instances, where we do not know the cause, it is not
at all clear whether we are dealing with distorted regn-
larity ar [nherent imegulatity tied to an underlying
segularity. From the standpoint of forecasting it does
not really make too much difference. We kaow that,
whatever the reason, crests and troughs will be irregu-
lazly strong and weak, early and late, Forecasts musc
therefore be made in terms of probabilities: A crest
of the x-year cycle is due ideally mid-1967, The proba-
bilities are 30% that the actual crest will come within
I year one way or the other of this time; 70% thar it
will come within 2 years one way or the other of this
time; $0% that it will not be more than 3 years carly
or more thap 3 years lawe.'" What is sajd in terms of
timing can alse be said in terms of seength.

To semmarize: Ip using cyeles for farccasting you
must be sure (1) that the manifest cycle is not a mere
description of random oscillatisns that happen o come
at reasonably regular intervals, (2} dhat the manifest
cycle is por the combinations of teal cycles that are
closely related to one another in period, (3) that the
cycle has nec suddenly failed, and (4) thar you fore-
cast in terms of probabilities or confidence [imits.
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Fig. 7: THE 16 2/3-YEAR CYCLE ‘IN WROUGHT IRON PRICES IN ENGLAND
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