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Page 2

Leeeon VII - Bow to treke and use the perlodtc table to reveaL the typlcal
or average ahape, etrength, and tlming of tbe eycle. Eon to
rotate the perlodllc table to coupeneate for trend. Uee of
color lu the perlodlc table.

Leeaon VIII - Esu to use a pertodlc table to deternrlne the lengtb of the
cycIe.

Leseon IJ( - Eow to poettlon the cycle.

Leseon X - Randouls: Three vayg to nlnlmtze then.

Leseon XI - The effeeta of movlng aver€geg upon trendr upoD cyclee, and
upon randon numbers.

Leseon J(II - Devlatlone of nrrmbere fron uorrlng averageg of vartous
Iengths. Eon to correct for dletortloa.

Leseon XIII Three lrays to cleflnltlze the eycle. Deflnltlzlng cycJ,es of
lntegral length antl of fractlongl lengtb. Deternlnlng the
calendar tlntng of a cycle.

Lesson XIV - Hotr to nahe a perlodogratr.

Leseon XV Slne and coslne curves and bow to flt them.

Lessoo XVI - How to nake a sluple haruonlc analysls. Bm to nake a
mu1tlple harnontc analysle. Uee and llnltattone of tratmontc
an8lys1e.

Lesson lffII o How to courpute movlng Bercentages, novlDg rat!.oe, and novlnc
tllfferencee. Thelr effect ugon cyclea. Eor to use thesl
to detect hldclen cycles.

Lesaon XVIII - The etratght llne trencl. t{hen to uge lt for cycle ana1ysls.
A ehort cut nethorl for cotrputtDg tt.

teeson XIX - Eov to uge p€rtodle tablee to separate one cycle froo
enother,

Leeson Xl( - Wetghted novlng averages. Eow to use tbem to reveal btclden
cycles.

Legsou XKI - Eotr to mke a Strelff Analysla.

Leseon }C(II o Eor to deterulue trend. Esv to proJect trcnd aud eyclee lnto
the future.

Leseon XXIII - Teste for signlflcance of cyelee.

Part II constets of about tOO pages,

In ecldlltlou the IesBoBs lnelude, at approprlate placea,
standard practlce tnstructlone and eupplenental naterlal ueed
by the author ln tbe conduct of bts ot'n work.
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Introductton
Page 2 r

(1) Conquting nachlnes (vhlch add, substract, utr l t lpty, and dlvlde) '
(Z) Sltde rrr les (trhlch umlt lply and c[ lvlde).
0, Attdlng nachlnes (vhich ad.d. and, subt ract ).
(4) Iogarithmg.

Iogarlthns help because they enable you to substitute addition anrl aubtrac-
tton for nmlt lpl lcat ion antl  dlvislonr ond to eubstl tute divlelon for the etrtrac-
t i on  o f  roo te .

( Oo not let the vord logarithar scare you. Logaritlue &re as €esy es pte.

tou can loarn all yor need to hlou nbout then ln flfteen nlmrtes. Operating a
g l lde  ru le  le  €EBy .  too . )

If you do not have aceess to a conlnrtlng nachlne yotr ean get along sstls-
factori ly vl th a sl ld.e rule. Iou rr111 need. one or the other'  You v111 aot

aeed both.

If you do not have acc€ss to a ealculatlng srachine you Day wlsh to r eat or

borrov one. Conptoneterg are not suitable for cycle analysis. The i{onroe, Fri-

d.en, and. l.larcrrant courparrles all nake good. nachtnes, but you wtl1 not flntl all

nod,els eultable for your vork. lly preference of nake ig the 9rlden.

Rather than spencl noney on nachlne rental, I nyself $otrltt \y one of the

Itttle so-called &ecutlve aesk nodel l{onroes uhlc! are opereted by hand. [hoy

can often be bou.Sht eecond' hand for as l i t t le as $60'

But, aB eald above, you do not need. a ealculatlng nactrlae. A sllde rul'e

ulll d.o your rmrltlplylng and dlvtcling veII .enough' A sllde rule anct logarttlng

t l l l l d ' o y o u r r o o t s ' s l r d a r r a d d i n g n a c h i n e ( o r y o u r h e e d t ) r r l l l d o y o u r a d l t l l t l o n
and. subtractton.

If you d,o not have accese to a conlnrtfn€ nachlne you gggg have a gllde tttle'

If you do not have one already, Vou can.bW i pretty good one fron any Sears

Boebuck t: Conpany natl order iroo." for $3 .?5, pfut postage' Instnretl'ons for

operatl 'g come gibh l t .  0r, l f  you trreh, r rr l l r  rena you a etudent gl lde nrle'

Send ;2.00 depoalt,  returnable at any t lme'

If you ere pretty good at adding arrd subtracttng you ca4 get alorrg vlthout

an addlng nachlue. Houever, a nachine rvill save lrou so tnrch tlme that you nay

vant to rent or borrov one. you can decide thls later trhen you 8ee how utrch

vork le lnvolved and borr ruch t ine it takes you.

If you clo rent a^n adaling; nachlne, be

key, And nake a deal 8o that the rental

lf , lst er, Yor declcle to buY.

sure to get one rrith a subtraction

can be applieil to tbe prrchaee prlce'

tha-rtlne

I r.rill eulply.you rrlth vhatwer clrart paper you trlll need for the cotlee'

If you vant nore paper for your ot'rn puqposes you ean brly it direct fron the

Gocrex Book comps,ny, Nor*ood, uassachu""tt". I asr asking thls conpa4r to sead

you a eatarogue. you rrirl ie surprtsed to see ho'tr&Dy klnds of paper are

ava!IabIe.
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Iou v l11 proceed as fo l lovs:

The f lrst thing you vi l l  do r l111 be to chart the data.

(gatp arc Durnerlcal faets. The vord. ts plrrral. (tUe aingular, rarely used,
ls d.atrur. ) Iou nwer say nThe data !g.. . .rr lou ahlaye say "th" data sIS . ' . rr

!!he vord data ls pronounced. d,ayr-tahi not alaht -tah, or datl-ah.,

fou w111 clrert the ilata for hro reasons:

(f )  You want to see l f  the series shous a @!.

(Trend. ls the tendency of a serles of f lgrres to lncrease or decroasc
gradually over a period of tlne. )

Q ) Torr vant to dlscover the atrrproxinate Length of the cycleg yor rant to
study f lrst.

(Qfgf_gg are osclllatlons--ups arrd d.orvns. The sord eones fron a Oreek vord
neanlng clrcle- a eonlng aroundl agsin to the place of beglnuing, e.! . ,  a low.
fou y111 nant to etudy theee up antt d.ovn aotlong ln the hope tbat tbey trlIl be

rtlythnic. )

(nfrvtUr mea.as to npeat vith a beat, It cones from a Greek word oeaning

neaeured t lne. )

(Ot cgtrrse, .you aro hopeful that the rtryttm wlll be so regular ancl vill heve

repeated so nary tlnes that itre re$rlarity cannot reasonably be the result of

cbanee. In this event you can e:rpect it to contlmre. But this gets lnto tbe

aatter Of waluatloa, trhich tr i l l  l>e conslderecl later. )

If, in a:ry lnstanee, the rlata you ar6 stutLylng bave no trend' yotl can Proceed

at once to lnrnt for cYcles,

0n the other bancl tf, ag utth tbe stoclc oarket figures, the data d'o show a

trend, xou have to reruove the trend before you can proceed wlth tbe analJrsts'

Iotr usually remove 1t as follovs:

Flrst, vol flnd vhat the trend values are for each y€ar ( a uatter of sluple

arl  thuetlc ) .

Secontl, you flnd for each year the percent th'rt the actual value for tbet

year ls of the trend varue for lhat year'(turs Is mereLy the natter of conlnrtlag

e f a percenta€es).

Iou nou eearch these values ad-Justect for tpsnfl-these percentage of trend-

for cycles-
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Du ta

8TAI{DARD & POOR'S CoRPORATTO}I cottsrNED rnrDEX, 1B?1_r953

Together v l th c lenent Burgess rndex (Ad;usted),  r85b- lg7o

(Annual Averages, Lg35-3g = iOO)

I ea r  fndex  year I ndex Year I n d e x

18511
1855
r8:6
rB57
1858
r859
1860
r86r
r.854
r853
r85l|
r85:
$56
r85t
r858
r859
I8?o
r8?r
r872
18?3
r8?tr
18?5
rB?5
1B??
IB?8
1879
188o
r88r
1882
rB83
I88l+
1885
1885
r88?

2 ? . 1
19 .  B
2 0 . 3
L7.7
1 l  . 5
1 2 . 5
r> .  b
L6.2
2 r . 3
33 .  O
35.2
33 .2
3r.2
3r.2
39.9
trO. B
35. I t
39.2
b 2 , 0
l o , l
38 .2
3?. r
33 .9
26.2
28,2
3l{ . \
h 3 . 5
,2 .3
lr9. 3
l*?. o
39'5
38 .3
\ h . B
b 5 . 1

rBSB
r88g
r89o
rBgr
rBga
rBg:
I89lr
rBgl
rB95
r89?
rBgB
IB99
19oO
rgol
Lgoz
1903
l90lr
rgoS
r9o5
1907
190B
1909
].gr0
rgrr
I9r2
t913
rgflr
19]5
t9t6
191?
rgr8
T9I9
I92o
I92r

\ 3 . b
l{lf . h
l r l+ .o
L 2 . 0
\ 6 . 3
39 .8
36.5
3? .8
3 5 .  b
37 .2
\ 2 . 2
, 2 . 6
5 1 . 3
6r . ,
69.9
60.2
58.  B
T 5 . L
Bo.6
6r.6
6r .o
81 .2
78.2
17  . 3
79.7
?1.  r
6t  . \
59.9
Bo. h
72.L
5lr  . I
7 \ . 6
67 .8
58 .3

L922
Lgz3
L92t1
Lg25
rye6
rg21
tgzB
Lgzg
1930
193r
rg32
r933
Ig3h
1935
L%5
r93?
I93B
L939
rg\o
rghr
lgL2
19 t3
lgtr\
L9\'
L)\6
1911?
191{ B't-orr9

195o
195I
:)r2
L9r3
19r\
L955
L955

7L.5
72.9
76 .9
g b . 8

105 .5
l.2\ .9
158.3
2oo. g
158.2
99 -5
5 1 . 2
5T.  o
76.6
82.g

] I 7 .5
r1? .5
BS .2
9\ .2
83.  I
Bo .o
59'l*
9r.9
99 -8

rn-.,
L39.9
r23 .0
rz\ .l+
. t21. l i
r lr6.lt
r7s, ,
187.  7
I-89 , o
?26.7
3CO.O
3\ l  ,5

and p'.ltl{ote: These
o n a

data are derivetl  from three series vhlch have been spltcei l

1935-39 = LOO base to match currently publ ished clata'

Sources: f85tr -18?O: Clenent Burgess Index.
rBTr-r9r?:

r9r8-1953:

Standsrd & Poor's Comblned Index of

Common Stock Prtces, L926 = lOO.
Also Standard & Poorr s Combined
Index, but f935-39 = 10O.
Current monthlY data 8re
1n the 9!II9I of gfgeq!

publtshed
Buslness.
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Introduetlon
Supplenent I

INTRODUCTION

Supplenent I

CAICUI.ATING MACHINES

The followlng qucstion, and ny answer, nay be of general lnterest.

QITESTIO}I:

I an wonclerlng why you prefer the Frtden, vhat you thtnk of the llarchant,
whether you are farnJ.Iiar with the new models of the Marcbant, and whether a 1O key
or I  key maehlne 1s needed?

AI{SWER:

I thlnk tbe Msrchant 1s a goocl machine,

I am not fanl] lar with the newest rroi lels of any of the nachlnes.

As far as I know an I key naehlne woulcl be adequate for any work 1n cycle
analysis, We have B anC 1O key Monroes end I0 l iey Frldens.

My preJucl lce ln favor of the Friclen ls frankly a preJucl lce. I t  ls basei l
on the f ollovrlng:

1. A repairman engagecl excluslvely ln repairing Monroes tolcl ne tbe Frlclen
vas the best machlne on the rnarket.

2. The head of an accounting departnent of a large company uhich used
Fridens, Monroes, ancl l . tarchants told me the Frlden was the best of the 3 machlDse.

3. Dr. Leonard Wlng, of the Founclat lon Staff,  investtgated Monroes, Frlclenst
and Marcbants a yeor ago and decidecl in favor of the Friden. Ee said i t  vas
faster than the Marchant.

b. Conparlng Frlden and l' lonroe, I flnd the Frlden gets out of oriler }ees
ea s l }y .

5. I  have been fair ly lucky 1n prlce on Frld€DBo For exaqpler the nachlne
ve bought for Dr. l l lng ( second hand, of course) cost only $:a> for a 10 bank
nachlne vtth ful ly automatlc divlslon, nult ipl lcat ion, negative nult lpl lcat lon,
e t c .  e t c .

I admlt that the above le not anough to go ono I pase lt on nerely for shat
tt  ls worth.
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Supplorent 2

IIIT'ROIIICTI OlI

Supnl ement 2

Co]'DUCT 0F II{]i COURS]I

In e"grver to the questlon, nDo your'ant the probleqrs trariler? trlrgler? lbout the
aanc?rrone of our nore thouglrt ful students trr l tes, nlt  ls hard for ev€n an actlve
nan to seale an etgbt foot ualI. Yet by taklng one €aBy step after a,uother, each
ulthln the llmlts of hls ablltty, even an ordlnary person cer cllnb a notrntaltt.
It ls the Job of the lnstrlctor to e:rplaln every step go tbat the stud,ent can
cover the gror:nd, snoothly and easiJy.rl

I belleve this nan speaks for rnost of you andl I sheU be governed
aceortlingty. I shnll try to take you by the trand. antl lead you snoothly ana
careful-ly to the top of the mountain.

Hotrerver, I voulcl nuchrather d.o it the other vrqy. I uould. rather nalce you
skin your shins gettin,l over B-foot ualls. I vouLd. rather you entled, the courge,
not tourlsts bur eonnanclos. I td. l ike to nake you towht lr i t  l tke to glve you
problems that vou1d. reogire you to th:ln!--problems that you night not be abl,e to
solve. ll l i.ke to make you learn the hard. tr4v. But I clonf t thlnk you traat
this nncl I shall borr to rrhat I think are your ttlshes.

Hovenrer, lf ] 'ou do cone up a,3ainst somo problem that goes a llttle beyontl
the text, rr:nernber that it na..r hale been introduced. d.ellberately. See lf yor
canlt f lgtrre l t  out for yourself .  ( fut t f  you caqlt,  be eure to cal l  for help!)

Also, keep me posted es to your reactlon to vhat I an givlng you' I call Gas115'
aodify the material .end the problens to neet the need.e and tlesires of the
naJorlty, so please be vocal. Ancl ask questlons !
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C Y C L E S  R e p o r t  f o r  M a r c h  l 9 5 l

F l c . f .  P r t L t r ! r i A t y  ? G i t o o o s r r r  ( 0 r r r s '  D t L r A  ( A l  v r t c t r l  ? o r  a r o u ? t  o F  t r o c r s  A t  f r o t c A T r o ,
J A t r . 1 9 3 2  -  M r v  1 9 5 0 .  P r r r l  t r o r c l r g  ? o s s r r r E  c y c L € g  A t  o r  r c A r  r r E  L G t c t x  r r f  x o l t x s  A g  I n o t c l r € o .
i l o r t  ? t { A ?  T H I  c Y c L C S  t u 6 G E 5 T r D  O t f r t r  f x p o R T A t r T L y  f a o x  G i o u ?  r o  c t o u 2 .  c r { A r r !  r € ? t c . t f t t r  t o t ; ,  o f
E .  s ,  C .  C o p p o c x  o r  S r x  & r r o x r o .  l r r r s .  ^ x o  A R €  R E p F o o u c r o  r x R o u c r r  x r s  c o u R t E s v .

l l h a r  a l  I  t h i s  a d d s  u p  r o  i s  t h a t  t h e
t raders  in  d i f  l ' e ren t  k inds  o f  s tock  do  no t
al l  l 'ehave the sarn way at  the sane t ime.

Irr  other sords,  stock pr ices would seem
not to Le an index of  nrr t  psychology. The
m o s t  t h a t  o n e  c a n  s a y  i s  l l r a t  t h e  p r i c e s
of grorrps ol '  s tocks may represent the in-
t e l l e c t u a l  a n d  e m o t i o n a l  a t t i t u d e s  o f  t h e
traders in those part icular Froups.

Again,  i  t  might rea-sonal , ly  l ,e supposed
t h a t  c y e l e s  i n  t h e  p r i c e s  o f  s t o c k s  o f
eompan ies  or  f i roups  o f  compan ies  cor res-
p o n d e d  t o  t h e  c y c l e s  i n  t h e  p r o f i L s  o f
t h o s e  c o n p a n i e s .  F u t  p e o p l e  w h o  h a v e
s t u d i e d  t h e  s u L j e c c  t e l l  m e  t h a t  s t o c k
p r i c e s  v a r y  m u c h  m o r e  d i r e c t l y  v i t h  t h e
sa les  tha t r  w i th  the  earn ings  o f  t l re  co f l i -

pan ies  i r rvo l  ved .  I  there  fo re  imag ine  t t ra t
we have l re re  another  example  o f  sorne th ing
thaL "  ougi l t  "  to Ie so,  Lut is not.

From the  a love  o lservaL ions  I  assume
t h a 0  c h e  c y c l e s  w €  i i r r d  i n  t h e  p r i c e s  o f
s tocks rn di l ' leren t companies and di t feren t
i n d u s b r i e s  p r o l a L l y  c o r r e s p o n d s  t o  t h e
c y c l e s  o f  t h e  r r l  r r  o f  c l r o s e  c o m p a n i e s  o r
industr ies,  Lt t  I  do not know this.

f  rnake these cornments  ch ie f l y  to  p ro-
v ide  suBgest ions  fo r  fu tu re  l ines  o f  re -
search that you rnay {ind fnritful.

For present purposes whac is important
is the fact  that  d i f ferent k inds of  srocks
show di  f ferent cycles,  or  the same cycles
w i t h  d i f f e r e n t  a m p l i t u d e s ,  o r  w i r h  d i f -
f e r e n t  t i m i n g .  E e c a u s e  o I  t h i s  f a c t  a n y
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F i6 .2 .  Pcr iods covcred by vr r ic rs  Cor lcs  Ccuniss ion lnderes,  l8?1.1938.  From tormcr-St rc l  l rdr r r r
!y ftfred Corles 3rd end Associatcs, Sccord Editiqr, 1939, rcproduccd rith pcrmisaim.
Thic chrrt gives dtrnatic i l lustrat icr of the fact that no r ipresentetive inder of connon stock prices,
ertending over r long period of tin:, can possibly [. hcno6,eneous.
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s t u d e n t s .  l t  e l i m i n a t e s  t h e  d i s c o n t i n u i t y
o f  t h e  c u r v e  L e t w e e n  J u l y  l 9 l 4  w h e n  [ h e
e x c h a n g e  c l o s e d ,  a n d  D e c e n r b e r  l a l 4  w h e r r
the exchan6e reopened.

A s  y o u  d o u l c l e s s  k n o w ,  t h e  C o w l e s
Csrurr ission Index t ies in wi th the Stsndard
S c a t i s c i c s  w e e k l y  s t o c k  p r i c e  i n d e x e s
a v a i l a b l e  f r o r n  1 9 l 8  I ' o r w a r d .  ( T h i s  i n d e x
i s  n o w  k n o w n  a s  t h e  S t a n d a r d  t  P o o r ' s
Corporation index. )

I n  t h i s  c o n n e c t i o n ,  a  w o r d  o f  w a r n i n g
is in order,  Lecause several  years ago the
-Standerd  week ly  indexes  and the i r  mont l r l y
averates were c l ranl 'ed f rom a lase ol  lg16.
1 0 0  t o  a  L a s e  o f  l q 3 ( - 3 4 . 1 0 0 .  T h i s  m e a n s
the t  the  cur ren t  va lues  as  you read cher r
i n  t h e  n e s s p a p e r  a n d  i n  t h e  S o r t . f  . l
Sur t rn t  Bur l ! r r r  a re  no t ,  d i rec t l y  cornpara-
[' l  e ri th the i ndexes a s prr Ll i s]red pie vi -
ously,  in Conln- S lo c l  I  adrr  r r ,  for  exon -
p l e .  I t  i s  a  s n r a l l  m a t f e r  t o  m a k e  t l r e
necessary a-dj us trnen ts , lu c i t i s impo rtalr t
to real ize that  they need to Le made.

I  s a i d  a t  t h e  L e g i n n i n g  t h a t  m y  w o r k
o n  t h e  s t o c k  m a r k e t  w a s  o f  a  p r e l i m i n a r y
n e t u r e .  l h i s  i s  s o  n o t  o l r l y  l r e c a u s e  I
worked with a coml ined index, Lut Lecause
I did t rot  have i inre to do the work to make
sure thSt the indicated cycles are rhTthrtc
o r  r e g u l a r l y  r e c u r r i n g .  I  { o u n d  t h a t  a
c e r t a i n  c y c l e  s a s  p r e s e n t  o n  t h r  l Y . l t g !
i n  t h e  s e r i e s  a s  a  w l r o l e  a n d  i n  e a c h  o f
i  t s  c w o  h a l v e s  o r  e v e n  i n  e a c h  t h i  r d  o r
e a c h  q u a  r t e r .  l r u t  t h i  s  i s  v e r y  d i  f  l e r e n t
{rom makinS sure that the rvaves repeaL one
Ly one tin'e a fcer t ime.

For erample,  i f ,  for  many years,  I  have
put 1300 in my savings accounL once every
t h r e e  y e e r s ,  t h i s  i s  v e r y  d e f  i n i  t , e l  y  a n
averag,e  o f  i I00  a  year ,  Lu t  no  mat te r  how
wel  I  esLa[ , l i shed the  cus ton-s rd  even i  f
the  Lehav io r  cor t inuesr  - i t  d t rs  r ro t  ind i -
c a t e  t h a t  I  w i l l  d e p o s i t  S l 0 0  n e x t  y e a r
and 3100 the  year  a fLer .  teware  o f  mathe-
mst ical  averag.es unless you knol  what toes
into them. Clr ly when we have rhythmr do we
have eny Rssurance of  cont inuat ion.

W h e n  a  c y c l e  i s  p r e s e n t  o n  l h r  r w t l g r ,
a n d  e s p e c i a l l y  w h e n  i t  i s  p r e s e n t  o n  t h e
averate in each half or each drird or each
f o u r c h  o f  t h e  s e r i e s  o f  f i g u r e s ,  i t  p r o -
v i d e s  y o u  w i t h  e  g o o d  l r r d  o r  c l u c  w h i d r
you can t l ren ver i ly  in other ways. But you
shou ld  no t  use  the  i r r {o rmat ion  un t . i l  you

h a v e  v e r i f i e d  t h e  r e p e t i t i v e  o r  r h y t h m i c
nature of  t l re raYes.

P e r h a p s  t h i s  i s  e n o u g h  i n  t h e  s a y  u f
p re l  im inary  cxp lanat ion .

P r r l l o l l . r f  r r r u l t r  o f  e n e l y r l r

l V h a  t  d i d  I  f  i n d  a s  a  r e s u l  t  o f  r n y
stpck markei uork?

I  l o u n d  v e r y  d e l i n i t e  h i n t s  o f  w o v e s
o{ many di f ferent len6ths.

S o m e  o f  t h e  m o r e  i m p o r t e n t  a n d  n r o r e
probaL le  cyc les  have lengths  as  fo l lows:

2.975 monLhs
8 . 0 0  n

8. R0 ) ' .

1 0 . 9 5  n
14 .40  "
l?. l7 ')

IR.I? J '

24.25 t '

a . n  "
31 .0  t '

3 S . 5  "
40 .P  "
4 5 . 5  "
58.? "
65.0 ' ,  .
?2 .9  ) '

9 2 . 3  n
gg .0  ' ]

t  1 0 . 4  "
1 3 2 . 0  n

144 .0  n

1 7 1 . 0  "
2 5 2 . 0  "

or  3.40 years
" 3.79 ' ,r

"  4 .89  "
"  5 .50 "
"  6 .0?  "
"  6 . 8 6  o '

"  8 . 1 ?  "
"  9 . 2  "
' ,  I I . 0  "
t '  l? .0 "t '  1 4 . 5  "' t  ? 1 . 0  "

I  hope I  heve impressed upon You the
prcl i rn inary nature of  th is work.  These are
not  exac t  leng ths  o f  d iscovered and Gor -
l irmed cycles. Th"), are merely areas rfrere
further work rright be fnritful.

Each of $rese indicated lengths should
Le thoroudr ly invest igated and the cycles
e i t h e r  c o n f i r n r e d  a n d  a c c e p i e d  a s  r e a l ,
mo<i i f ied,  or  d iscarded.

I  s h a l l  t e l l  y o u  r o r e  a b o u t  e e c h  o f
t h e s e  c y c l e s  i n  f u t u r e  r e p o r t s .  I  c h a l l
te l l  you  the  da tes  o f  c res t  and t roug l r ,
the shape oI  the wavc8, the ampl i tudc of
the waves, end che techniques involved in
the isolation.

I  sha l l  a lso  te l l  you  about lnany  o ther
c y c l e s  w h i c h  s e e m e d  t o  b e  p r e s e n c ,  b u t
alout which I  had greeter $rcst ion.



8rI

-t .._l -
'o3lr nol roy s3JntrJ esil{t {pnf. slqf 'turETl prrpEl?s Jattt ro Jo Pleqr

oroteJlilr llrrls I rlrlrod larpq pur rTt tI euDr {clqr salclc propu.ls e^rq serurdmc
'suotlEJeprsrDc rltrluarcs Iq llarrsnlrxa 9urrnlcltnulu aurldrrE JI 

tasrol uelg
peurerot eq plnor I II lpnls ot afll plrpr 'llncrJJrp fuer

I qcTqr '"frrrtsnpul or ecue.ro;e.rd ur srsllrrn a{r alea tIIr tx)rlrnlls s!{L'eroJ
'ra.rr|tr; 33aql 

"q 
plnor lI 'sacrrd rlcols -eq lou lnq g66t eunf EoJt sarnlr; eTl ut

Ptorlttr ut punot e{ rqgle esnrn.rduoc y eq IIrr salclc eseqt 'raq1 ot anbtun err
'lsaralur tBqr salclc ?urs eltrf raturdmc tur.rnlcrl

PefIElI lluo to sl r{rTqr Sulqraos e^Bq ar -ntl3s aurld.rrr;1 '846I eunf o1 ror.rd_xeP
'Il8I {.rrnwg ot lcaq eIqBItB B oslr arl -ur aql ur pepnlrur ?ou eJB sfcotc {udmc
qclqr.roy rerntrl ecrrd lJo?s erll '1roc sl turrnlarJnurc eurld.rrr 'eldurra rog
qrns l.rlrnpur eqo os ol seA[a8rno rTrII 'sler luoraJtlp uI a^uqeq serrl3nPur
er IT lBqr 8t elqnorr {1uo arll 'paulq lu"r?JIIP PUE seoll lueretllP rr PsPnI)ut
-Dc sarrlanpur IurE tulruesa.lder sar.rei etrr sorJrsnpul lueratlrp esnteaq srrllrur
. ulrll srsll3ul alclc roJ rattaq qcno aq a1c{c ro; e lqrrrnaun arl ea.rntl; aclrd
plnor Irlsnpur euo oms turtuesaiAir sarn :lcors litrlsnput atrsodma fo sarres lm1
-tIJ Jo Berrer e tBql eea o? Isse sT rI IIr 

rlrodar qorrn aq1 ut PaurBldra I sY
'elrsodunc '6tI^9tI ra8rd rn l.roder'1rrdy r1f

eql ur aasr.rreI-6't r 
"III 

tlool 01 epBro Jo uorlces n{I .qf qt o.Eqs a.rar rlaql to
81 5arJ38 qcBe ur ?aBr rcaA-t B AI[Bar sr slJrla pur re.w€g aror11.puarl ro; paamfpr
1,8qr '"n{L'qc3e rrral 6.9 ro r.rea{ V6T ot pur ,lrrlDrp"A uI rfcrtesru JoI mrssrl@3
on PP3 s.aBr e^It 3 e^rn3 ur '.qcra_ s.rral salroc arll Aq ugl ^rBnurf or Iilq pe rrr3c
t ro etrrarr ur ro 'eroar 

06 or dn ppr ,1s1cors 
S9€i xapul 

"rlrd fcors [Brrrsnpul
seaBr e^Tt V e^JnJ ur arararp 'rr 1rr11 dt,{ruoll uollr.rodlo3 s..roo6 g prrpurrs 'V 

Io praqt rre{ ;[trf-3lD Jo '-rt.q I". ?ql arr ;1sn ol turog arr ar sarrrtrl e{L
-tl3rf 3q lllr J uT sqgnorl por slsere eql 0s6I raqureAoN pu3 reqorco 'V 

Io pootlB.ree{ | seoor g sy.peurquoc rof rlrodar rno ut prqtrrsep'ii. srsilrur
uoeq eABq salcAc or1 os"qt J e^rn3 uI rruorJtq eld!tfnu-;d-anbiuqcol eql

'V o^rn3 go sqSno.rr .0S6I rn1pcag ol llgl &rrnwf rlort
PUB slea.rc turpuodsa.r.toc 

"qr Io pfaw.rra{ sarntr; iJtJ". I"o.s-IIqiuoru.ql Jo crtA
r sortc qrTqr sqtno-r1 Pur slsarr rllrr alclc -ltur crrrw.rtq oidrrln.-a1a1duoc-t nol .ro;
rral't J.Irtte.r Jaqtout sroqs g e^JnJ a1"r o1'gu1of arr'er .saurqcrrl rraql Jo 's.rsa{ 

06 of dn ppr ealc{c arr; qclqr auo asn ot sn pefrrrurad e^tq oqr sllesnqJ
ur alclc -rre{-9 .rrlnter r sroqs V e^rnC -rssrll ..tpl.rq."3 yo lurdLo3 tu?trnrls

:[ 'tIJ 19 -uI ocrll aqr Jo pur 'Iauos {raesaceu
IooI 

'oldrurs tI 
"{Bqt 

o1 'grtuel ot prrte.r eqt pellddns slq oqr sroqoeo rno
ur ssorlrlnclsc.rno{ Jro rorql I[Ir lcar Jo euo Jo ssaupurl 1ta.rt aqr ExnuH

le{rBnl {cots eql q selcd]



Introductlon
SuppLement 3

page I

INTRODUCTION

Supplernent 3

ADJUSTING FOR II{FI"{TION

As you kno$, the Double Deal (the New DeaI plus the 'Falr', Deal) allluted our
curr€ncy so that it now takes tvo dorl3rs to buy what used to be purchasabLe for one.

Th18 fact Day tntroduce lack of honogenelty ln tine seri.e6 nea Eured 1n alollar6.

The tecbnlques which vtII be dlscussed in thl6 courge pretty vell overcor0e
thts difflculty for short cycles, but for long cycles lt is often necessary to
aalJugt price flgures slnce 1,932 to nake them honogeneous with pre-L932 flgures.
This adJugtnent can be naile in various says. one vay ls to convert currency
figures stnce 1932 to a golil basls.

Wlth the thought in nlnd that you rr1ll occasionally want to nake auch adJu6t-
lents, I sn reprlnting for you 6n artlcle called I'Prices 1933-1950 ln Tenns of
CoLtlr t vhlch appeared in Cycles for June of l!11, Dages 23r-23'l, anal ttro lages of
correspontlence ln regard to this orticle which vere printed ln Cyc1e6 for
Septenber I!!1, pages 257 -268.

The values Decessary to bring the artlcle up to date are given beloi{:

Year Black Market
Priee of
Double Eagles
i n  U .  S .
Paper Dol lars ,
New York

$1r9 .35
! \ . 9 0
lt2. 5o
39 .15
39.00
!o.oo

Prlce of
Double Eagles
i n
Prrper DoIIars
Divicled by
Twenty

$ 2 .  \ ?
2 -2,
2 .  13
L . 9 6
L , 9 5
2 .00

fndex of
Average
Wholesale
Pr lees ,  a I f
Cornnoditles,
in  Paper
1926 = 100

1BO. \
*1?5. b
*r73 . O
*u3.6
*1?\ .2
*L79.8

- \g = loo)

fndex of Average
llholesale
Pr lces,  a l l
Conmodit ies,
1n Black
Market Gold
Ly26 = IO0

?3 .0
?8. o
BI .2
gB.5
89. 3
89.9

195r
1952
1953
195h
r955
t9r6

*Estinated proratel fron the present index (19lt ]

I\ ' lo polnts need to be made here

(1) Stock n:rket everages have, in my opinlon, been affected by
but I do not feel the above methocl ls suitable for adjustlng then. I
worked out one that is.

lnflatlon,
have not yet

(A) Although the adJustment can be applied r igicl ly to such things as t ln

prlces, which are cteternrined by world marX-ts, l t  needs to be applied vtth judge-

ment to things l ike pig lron prices, vhich, at Ieast for the short runr 8re cleter-

nlned by purely national factors.
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Staces double eagles ( t20.00 gold pieces).
f  an  fo r tunate  in  bc ing  eb le  Eo g ive

you these black narket pr ices through the
yery grcat courtesy of  PIO( 'S WCIILD CIB-
REI{CY REKFT, 7g fesr Srreer,  Ner York
City,  r  reserrch organizat ion spccial iz ing
in r tet ist ical  infornnt ion on black,  6r ! I ,
rnd  rh i te  narke t  p r ices  o f  cur rency  end
p r e c i o u s  i E t e l s .

The prices rrc chdn in Table l.
Suppose, for an exanple, yor apply this

procedure to sverr tc rholesele pr ices for
rIl cmnodities, !r. c(mpiled by thc hrreau
of [^rbor Stat ist ics in lVeshin6ton. I f  you
do th is  you r i l l  ge t  the  rTesu l ts  ahorn
in Table 2.

ln  F ig .  I  I  have p lo t ted  fo r  you  the
index in ternrs of black narltet 6old as rell
r! thc indcr €xpressed in the usuel ray in
furny-mcney incqrvertiblc paper dollare.

D o  n o t  b e  u i s l e d  i n r o  t h i n k i n g  r h a r

WHOLESALE
PRICES

ALL

GOMMODITIES

|  932
| 933
|  93a
1 9 3 5
936
937
938
t3t
tao
9 t l
912
9 r3
9rr
9 . 5
9a6

t 9 f 7
I  940
|  9a9
t t 5 0

t20.00
1 2 6 .  r 0
3 5 . 9  5
3 a  . 7 3
3 a . a a
3 f .  s .
3 5 .  t 5
3 6 . t 3
3 7 . t O
3'f .69
36  . 23
35 .  tO
18.27
4 0 . 6 5
f t . 6 9
13.27
45. stt
r a  . 7 5
a t . f 7

P t t c c  o F
Doul le  Erc tes

t r  P r r c l  Do t t e r s .
D r v r o t o  r v

Trtr ry

l r . o o
t  . 3 l
t . t o
l . 7 r
|  . 7 2
t . 7 3
|  . 7 9
t  . 8 l
|  . 8 6
|  . 7 3
l . t t
r . E l
t  . 9 l
2 .  o 3
2 .  OE
2 .  1 6
2 . 2 8
2 . 2 1
2 .06

YEARLY AVERAGE

1926. IOO

F t c .  l .  A v t r e e t  l x o t E s l t c
P r l c t s .  I L L  c o r u o o r  r t c s .
l T a g  .  1 9 5 0  ( 8 . L . S .  l .  r o .
€ t r x g r  r r l H  T H f  t ^ r f  

" n l c t sl f t  e o t o  l t  a L A c r  r A l x € T
t A t E 3  r r .  i l .  Y .  C t t v  r o t
D o u l t - r  t l G L t s  ( P t c r ' s  l o r r o
C u n n e n c v  R r P o r r t .  1 9 3 2
1 9 5 0 .

Tr l r t  I

Bt rcr  U l lx r r
P r r  c t  o r

Dour l .c  EAcrEs
r x  u . s .  P r r e r
D o t L r 1 3 ,  l l f  t

Yo .T

o %
t749 t760
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P H  I C R S  l 9  3  3 .  l 9  5  0  I  l \  T E l t i f  s  0 F  G o t D  -  c o N T I  l \ u 8 t t

Y o u  s i l l  b e  i n t e r e s t e d ,  I  t h i n k ,  i n  a

l e t t e r  j u s t  r e c e i v e d  f r o m  D r .  D o n a l d

T h a y e r  B l i s "  o f  t h e  N a v a l  R a d i o l o g i c a l

De  f cnse  I  abo ra t c , r y  i n  San  F ranc i  seo .  D r .

B l i s s '  l e t t e r  s 8 s  r r i t t e n  i n  r e s P o n s e  E o

a n  a r t i c l e  i n  t h e  J u n e  i s s u e  i n  u h i c h  I

a t t e m p t , e d  t o  c h a r t  s Y e r a t e  r h o l  e s a l  e

p r i c e s  o f  a l l  c o m m o d i t i e s  f r o m  1 9 3 2

f o r r a r d  i n  t e r m s  o f  g o l d  i n s t e a d  o f  i n

t c r m s  o f  p a p e r  d o l l a r s .
Y o u  w i l l  r e m e m b e r  D r .  B l i s s  a s  t h e

r r i b e r  o f  a  l e t t e r  r h i c h  a p p e a r e d  i n  t h e

repo r t  f o r  V lay  l 95 l  .

t l r  L r r l r r  hca  D r .  ! l l r r

D r .  B l i s s '  l e t t e r  f o l  l o n s :

Dear i{r.  Dewey,
The June l tepor t  was most  s t i rnu le t ing rnd in-

t r i gu ing ;  end  t ha t  sha l l  p rov ide  ny  excuse  f o r

i n t r u d i n g  u p o n  w h a t  m u s t  b e ,  a f t e r  a l l ,  a  v e r y

bus y ['i rec cor .
A quest ion l ingers  in  my n ind concern in3 the

procedure adopted for convert ing la33-losf l  pr ices
i . un  p "p " r  t o  go ld .  I c  i s  my  unde rs tend ing  t ha t

t hc  possass ion  o f  U .  S .  go ld  p i eces  i s  bo th  i l '

l e 6 a t  a n d  a  n u m i s m a t i s t ' s  a m b i t i o n ;  h e n c e ,  t * 9

d i t c r se  f ac to r s  oFe ra te  t o  e l eva t c  t he  p r i ce -o f

"  double  eagles "  Sbove the '  normal  "  leve l '  
' lhe

impo r tanee  o f  t he  "  doub le  ea i l es '  
'  num isma t i c

in terest  may perhaps lc  gauged l , ' y  the fac t  thet

raw go ld  was,  
' i f  

I  renrenr l ter  cor rect ly ,  l rc ing so. ld

l e g a l l y  ( l c c a u s e  o f  c e r t a i n  l o o p - h o l e s  i n  t l r e

la* )  in  th is  count ry  a t  a l 'out  t54 en ounce '  on ly
rnoderate ly  above the estab l ished pr ice.  I t  seems
t o  b e  p o s s i b l e ,  t h e r e f o r e ,  t h a t  e  e o r r e e t i o n
factor  ahorr ld  I 'e  apPl ied to  the "  dou l . r le  eagle  "
pr ice index,  a  fac tor  which would have the ef fec t
of reducing " double eagle" prices and of increas-
i n t  "  r ea l '  do l l a r  p r i ces .  [ \ r t ,  i f  e  eo r rec t i on
fac to r  i s  neeessa ry ,  r h r t  shou ld  be  i t s  nagn i -
t u d e ?  '

I  hop. to be enl ightened m this point, for i  f
you can assure me that  the numismat ic  cor reet ion
factor  is  not  la rge,  I  ean hcreaf ter  r ich a  c lear
consc ience  p ra i se  an  Admin i s t r a t i on  rh i ch  d i s -
p lays  so  un ique  a  conee rn  f o r  t hc  mone ta ry  re l -
f a r e  o f  i t s  c i t i r e n s  t h a t  i t  h a s  g r a c i o u s l y  e n -
nL led them to  pos.sess more do l lars  by the s imple
nnd genin l  exJndicnt  o f  rmking do l  l t r rs  cost .  less.

Respect fu l ly  yours ,
l)onald Thayer Fl iss

Rrke ley ,  G l i f o rn ia

l'ly 8ro I y

I n  response  I  w ro te  as  f o l l owd :

Pr ice  Index  pu l . l i shed  in  ou r  June  repor t ,  bu t  I

h a v e  r e a s o n  t o  b e l i e v c  t h a t  t h i s  c o r r e c t i o n

f a c t o r  r o u t d  n o t  b e  l a r g e  a n d  t h a t  i t  i s  n o t

enough  to  i nva l i da te ,  fo r  the  cyc le  s tudcn t ,  t he

f i g u r e s  I  g a v e .
I t f o re  puL l i sh ing  my  o r t i c le  I  n redc  ex tens ive

e f f o r L s  t o  o l ' ! a i n  t h e  b e s t  p o s s i h l e  f i S u r e s .
A r n o n g  o t h e r  t h i n g s  I  a t t e n p t e d  t o  o b t s i n  t h e
pr i ce  o f  3o ld  i n  va r ious  fo re ign  coun t r i es  vhere

free rnar l tets rn ighc h supposed to exist .  Some of
t h e  d i f f i c u l t i e s  i n  c o n n e c r i o n  r i t h  f r e e  r n a r k e t
p r i c e s  l t e  e x p l a i n e d  i n  a  l e t t e r  f r o m  D r .  O -

Ernest  t foore,  f t {anaper of  the Fesearch fbpartmnt
of the Federal l leserve Penk of r{er York.

0 l t l l c u l t t r r  t a  F l a d t a g  F r r r  l i h r h t l

The gist  of  Mr.  Moore's let ter  is  as fo l lots:
P r i e e s  f o r  g o l d  o n  t h e  s o ' c a l l e d  f r e e  n n r -

h e t s  s h o r  s i d e l y  d i " . r g . n t  t r e n d s  a s  b e t r e e n

coun t r i es .  The  p re rn ie  o r  go ld ,  rhe re  they  ex i s t ,

r e f l e c t  t h e  m o n e t a r y  h a b i t s  o f  t h e  p o p u l e t i o n ,

t h e  e f f i c i e n c y  a n d  s t a b i l i c y  o f  t h e  n o n e t e r y

s y s t e m ,  a n d  t h e  d e g r e e  o f  c o n f i d e n c e  i n  t h e

n a t i o n e l  g o v e r n m e n t ,  a s  E e l l  a s  t h e  v a r y i n g  e x -

p€c ta t i ons  as  to  soc ia l  and  in te rne t iona l  Deace '
' f h .  

" c t u a l  
p r i c e s  e m b o d y i n g  t h e s e  p r e r n i a  a r e

q u o a . a  i n  l o c a l ,  i n c o n v e r t i L l e  c u r r e n c i e s '  I n

the  p ress  and  o the r  pub l i shed  ma le r ia l ,  re fe rence

i s  o f t e n  n a d e  t o  d o l l a r  q u o t a t i o n s  f o r  g o l d  o n

fore i  gn marke ts ,  huc these 6r€ tDere I  y  compute d

f i g u r e s  e r r i v e d  a t  b y  c o n Y e r t i n g  t h e  l o c a l ' c u r '

, . n . y  p r i c e  i n t o  d o l l a r s  a t  s u c h  r c t e s  o f  e x -

c h a n g e  a s  m a y  h e  e v a i l a l ' l e '  F o r  n o s t  l o c a l ' c u r -

r e n c y  q u o t a t i o n s ,  d i f f e r e n t  d o l l a r  e q u i v a l e n t s

can  he  ob ta ined  Ly  conver t i ng  the  loca l  cu r rency

pr  i ce  a t  d i  f  f e ren t  exchange  r r tes  (b lack  tmrke t ,

o f f i c i e t  m a r k e t ,  f r e e  m s r k e t ,  e t c . )  a n d  i t  i s

o f  ten  d i  f  f i cu l t  o r  imposs ib le  to  l t now rh i ch  ra te

s h o u l d  b e  u s e d  i n  e a l c u l a t i n g  e  r e a l i s t i c  d o l l a r

e q u i v a l e n t .  I n  t h o s e  i n s t a n c e s  r h e r e  t h e  s e l l e r

o i  6 o l d  r i s h e s  t o  m a k e  a n  a c t u s l  c o n v e r s i o n  o f

h i s  l o c a l  c u r r e n c y  p r o c e e d s  i n t o  d o l l a r s ,  a n d  i s

a l r l e  t o  d o  s o  ( s u c h  c o n v e r s i o n s  b e i n g  u s u a l l y

p roh i l ' i t ed  by  iaw) ,  t he  convers ion  i s  o rd ina r i l l y

nede through f ree or  b lack markets at  rstes rh ich

a r e  u s u a l l y  a L  a  s u b s t a n L i a l  d i s c o u n t  f r o m  t h e

o f f i c ia l  raLes  o f  exchange .
I n  c o n t i n u i n g  m y  i n v e s t i g a t i o n s  I  r e e e i v e d  a

nunher of  let ters sr  the subject  f rqn the var ious
f  r i ends  end  mern le rs  o f  t he  Founda t ion .  T ro  o f
these  le t te rs  fo l  l o r :

l l o l ,  f i oa t  P r l  c r r

"  I  reg re t  the  long  de lay  i n  ge t t i ng  you  the

renge  o f  go ld  quo ta l i ons  you  renLcd .  F ro rn  Hong

Kong  a l l  I  have  so  fa r  i s  the  1950  renge ,444  3 /4

high (Dcernbcr 29th) ,  t36 7/8 lot  ( ' Iune 9th)  p€r

T roy  ounce  o f  go ld  i 6  Vacao .  I  have  r r i t t en  to

1ear Ih. El iss: Lsrdon and hope to Ft morc data.
you ere absolucc ly  r ight  rhat  a  cor rect ion "Expressed in  t tong Kong-do l lars  go ld  nad-e a

f rcror  should  be appt ie i  to  the Double Eaglc  low the ie  o f  24q lA ver  tae l  ( .945 f ine)  on Jme

267
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Introduetlon
Supplement \

INTRODUCTIOH

SuPPlernent l+

EAI{IDLING REVISED DATA

SgglEg: . . . quite a nunber of the stoeks }lstedl on the t{ev lorh Stocl Excbange

bsle been spllt. . . rhen thie happens lt 6eens to be the practi'ce to go back

anil renake the chart taklng tnto conslderatlon the nev ratlo. For lnetance, sben

a stock ls spllt p for I tf,ey go back ancl halve the data and nake a nes ehart'

what r loes thls do to ou" 
"J"i"-(analysls). 

Do we have to go back end re-calculate

aII the work, . . . or can we coatlnue vlth the sane data aB Prevlouslyeatsedrbut
nake 

"n "ppfprlate 
aclJustnent to the current prlces? I'

Answer: Iou are rlght that lt ts custonary to revlee the prevlous ftgures,

Ai;ffi; .i i., eo thit they wirl be dlreetry coqparsble wlth current data.

ft le a 6cuny chore, but 1t ls often more efflclent (over thc long traul)

to have your work in terns of current data '

sense about how nuch of the flgura work

For lnstanee, 1f you have an anarysie that you consider to be relat lvely

corrprete, arl you would bother to charrge woulcl be the very flnar colunn - the

antllogs of the sYnttresis.

on the other hand you nlght be part vay through an analysis, anal declde

to handtle it thls way - translate the prevlous results tO the current baslst

and contlnue tbe work on the eurrent basis'

That ls, lf you have (tor exanple) four saves of whlch you are corrfldent,

you can apply the per cent amplitucle of these waves to the new figul€s'

And, ftnallyr vou could urake no change at all to any of the work, but put

the eurrent figures onto the old basis'

As for the actual adJustment you vould nake - tf a etock selllrrg t9r J2

epllt 2 for I and opened it 3? the new prlce on_the oId basls would be (3? trnes

ti-;" irr. Thus the dat" 
"onid 

Jury !2 lo Jtr. on the current basts the dsta

would Junp 25 to 37,

Of course You use Jiour ovn good
needs to be done over ( i r  any).
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Lesson
Page I

IESSON I

CHARTS
AITD HOI,T TO USE THEM IN CTCI,B ANALYSIS

you alnost always start a cycle analysle by chartlng the data.

Therefore, yout flrst step 1n analyalng the atock narket flguree eent you

rttb the Introrluctlon 1s to plot them. The neee6E8ry Paper le enelosed.

There are, however, sone prellnlnarles. Before Blottlng the stock narket

flguree I want you to knotr .r'"r.:rthtrg you need to knm about charte, chartlngt

"na 
chart paper. More partleularly I vant you to--

I. Learn how to plot on ratlo nrling'
2. Learn how to Ctrartge ecale on ratlo rullng.

3. Learn the effect of ptottlng on ratlo nrllng vB. plottlng on

arlttnaetlc rullng.
\. learn when to use ratlo nrllng ln eycle analysls ehartlng and rhen not

to use l t '
5. Learrr etandard practlce ln regard tO ehartlng.

lhen you are naster of the flve polnts naned above you are ready to plot tbe

stock narket f lgures and 8o on to Lesson fI '

To teach you this, or nake Bure there are no gapa ln your knowledge ln case

you already knslr lt, I rrant you to study (.) thle leeson, (Ul an aaelgnnent 1n

i;; ;;;t-iirtr" book ls being sent you under Beparate correr) and (c) the rtarrdard

pract lce lnstruetlous .

Charte

Ior probably learned about charte anl chartlng 1n gramar school.

There are Eany sorts of charta, but thla cllscueelon vlII be llnited to

eharta ueed by the eycle analyet. ih"re are chlefly llne charts of tine aerles'

In eueh charte !lg" 1r tndicated on the horlzontar ecale left to rlght. val-

ue' corregpondlng to-E[6 tlne are lndlcated on the vertlcal ecale, bottm to top'

Tlne 1" SgE, indlcated on 8 unlforn scale--for elanple, twlce as nuch tlne

te arvays rep66,6iEect by tslce as much horlzontal dlstanee. For cycle anaryels,

ualrrg 6ally aata, 
" 

ve"ir le always represented as 6even tlnes as lorrg es a day'

Value ( ln polnta, nunbers, tons, dollars, percente, or vhatever) te lndlcated

by the vertlcal ecale. rnis vertlcal scale gg1 be a scale lrttb unlfonn lntersals'
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Lesson
F.Eu 3

rotc that thore are algo 20 gubdivlsione bcbrreen 2 and 3, 3 and {, aLtcl' a' nnd

s. rorever, [y io" trt" lGee have got so close together tlrat therc 1g no longor

roon for 20 subdivlgions,

go gre urakorc of the pspor prrt ln only 10 subdivistons fron here oD rrpr

Thcrcfore 5.1 would bo plotted l- lt.rre above 5r

Chanql+FScale on Rstlo Charta
- F -

If you want to ohange the gcale on ratio Paper you do lt by nnrlttpllestlon'

Aa aet up, the gcare runr fron I to 10. You can rnrltiply (or'dlvldc) eech

of theso 1o utnue"s by 3ry posltlve number. That 1r, you can rmrrttply evory varue

on tho scale by 2 ro i tFf t i t "  gcale wl l l  read 2, 4,6,  8,  10, etc '  to 20'  You

mrlt lply by 3O so that it wll l  read l io, ,60, 
got l?or. etc. to 3oo. Iqu oaa dlvlde

by IO ro that the acale wtIl run from i/to up to I0[o or 1'

Br,rt you ntret never, never, nev€r change a ratio scale by addltlon' addlng I

to 1 to nake 2t I  to 2 to nake 3t I  to g to nake 4, etc.

8at1o Charte of lfore- Tltsn One Cyc1e-

If you ryore to paste tno sheets of llo. 3134 paPer together, ono above the

other; so that the bottonr r rlnc cf the on€ coincid"a 
"trt[ 

tho top 1 lino of the

otherr You wou1d, have sone 2 cycle PaPor'

rn this paper cvery poeltion ln the uppor cygle would havo a naluo Juct ton

tlnes the varue of the oorresponclng poeitibn tn- the lower cyclo. Tlrat. is, 3 in

the upper eyclc v;ou1d be iO, ito. ^ lni lovrer cycle would rtrrt fron 1 to I0, the

uppfir c.y';Io ryoulcl run rroln io to 1oo. lr yo., iasted, or rinothet'ploce -r''ou would

irave threo cycle paper. Tho third cycle varues woulrl run frorn I00 to Ir000, oto'

A oanple of two cycle P8per is enclosod. It ls l{o. 3135' l lo' 3176 ls a

aanplo of four oycle Pa'Pero

Tou can of course olrangd the scsle on two cycle or three cycle or four cycle

pap€r by rmrltipllcatton ai"i. 0nly rvhataver changer you rnake-nust be nede for the

entlre gcaLe. The varues of each cycle are atways tsn tlnee thc valucs of tha

cyole below lt '

In corrneoti.cn witir thei two cycle Paper encloeed, ngte lllt the trrenty gub-

dlvlsloug ertenri up only to 3. rrorn 3't;6 there ari 1o subdtvlslons betwesn thc

nuilberg lrorn-6-'io-i iig) there are only b. rou alwlys hlve to natch rlth log

i;i;i ;;F;" 
'to ts,kt, rrccourt of ttrese changlng subdlv!":tlonao

The o:rly other plae.e nhore, in unlrrg log lnper, you a:9 llkcly to-go-mrong io

thlo, Rofer again to papor grgb. s,rppol" y-6"- have-*trtrprieci the scale by 10 ao

that the lower cycla repreaente r0 to ioo, ure .rpper cyoli 100 to 1roo0. You hgve

plotted gg, on" irne belor the 100 lrne ln the ntadlc Lr trre page. Your next

valuo 1o lo2. It ls not the next Ilne up. tttll lt "tty! 
tl" llnc next above

oalred ? represents 20o--8 value a whole-1 or hlgher. 
-The 

twenty subdlvlslons

betreen lnee t (roo) 
"rrJe-iiool 

thus each repreccnt s. lhe value r0? would

thus be protil ;/;-ir-i Bpace above ttro center I (100) line,
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Leseon I
Page 5

Eoy blg is larga? Offhand I uoukl. say fluetuations as big as 24, up and' clotrn

fron the avcrage of the group requires log r)aper. Fluctuatione leeE than this can

be p lot ted on ar l thmet ie paPer i f  there ls  no t rend.

For  eer lous uork in  eyc le analys l .s ,  hovever ,  You t r i l l  our l t  the use of  log

paper attogether. fou ul l l  your r lata at once to logarlthrns ancl plot the

iolarl thgs on arl thnetie rul ing, You d,o for trro reasons: One, for ease of

eonputation, ard trro, for f texit tr t ty in seale. ( l lhen you plot on rog Paper you

have to use the ecale.)rovldecl by tho manufaeturers of the paper'  l fhen you plot

the 1ogs of the daLa on ari t l rnetie paper Jrou ean chooee any scale you l ike.)

Al1 of this ui l l  becone more clear after Srou study the assignncnt in the

text and vork the probleme.

l .

2 .

) .

Read Chapters ? and I ln
KeIIogg arrd Smith. This

Stucty the section on rRatlo Charts'r  vhieh begins at the bottoa of page LsB,.

Solve the problems for Legson I antl gend your ensuers to ll lss Shirk' In

dolng th ie,  p lease fo l lou these lnet ruct ions:

B. Ee sure to pgt your rurme ln the upper left ttenil corner of every plece

of paper you send.

b, Tlt le al l  papers and eharts. Svery plece of paper should bave a na'ne'

telling vhat is on the page, antt/or rahat vork is done on that pago'

Thig ahould be at tho top, centered, and separated froa the botly of

the work on the page.

c, Keep the trork leglble-

d.. Aluayg use the problem number in connectlon vlth your anslter,

G. Itrlrtc ag sogn -q:s yog geet AlrI: vrork trhich le not clear to you' tlgk

questlons aB often as neces6ary'

As si pq.nt

the text Eueinegs. gnr! Econonlc gtattstlcg by spurr'

book is belng sent to you uncler separate cover.

problen teII ne hotr long l,t takes you. AIso please teII ne hov

takas you to eover (a) the lesson' an6 (U) the aeslga6ent'
l+. For each

Iong l t

5 .

6 .

Do yorr vant asslgnments to be (a) Ionger (t) ehorter?

Do you uant problems to be (a) trarder (t)  easler?

this 
convert 
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Lesson  I
Paee 7

Problen l. l lake up a series of about ten figr:res and include the values
2.5 ent l  81000 in  your  ser ies.  P lot  the ser ies on both ar i t lunet lc
and log paper vith a suitable nurnber of eycles.

Problen 4. PIot this serlee of percentages on both ari thrnetic arrd. one cycle
log paper.

r03.3
r02 .1
100.6
99.5
g?.4

gB.3
9 9  , 9

L 0 0 . 2
1 0 1 . 7
l-o?.7

Problen 5. Plot the stock price f lgures given in Data, Page 1 on a sheet of
Iln by I?n tuo cycle log paper and on aro 11[ by 17rt sheet of a arlth-
netlc paper.

0n both charts for the t irne scale across the botton give each space the
value of one year. For convenience, in this instgnce, plot the d.ata ou
the vert lcal l ines rather t l tan in the space betvreen. I lave the f irst
verttcal l ine represent 1850. Ihis vi l l  place the 18t+ value on the
f i f th  ver t ica l  l ine.

For the ari thmetic chart,  choose your ottn vert ieal scaf.e.

For the log chart use the f irst cycle 10 to I00, the second cycle 100
t o  I , 0 0 0 ,
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ggqlgg frou one of thc stuil€nt8:

'Leeao! I statcs, rTloe 16 g!g1g tnitlcatcil on a unlforo acslc. Value6 for
Satulileys and Sunilayr uugt be cltlDateal anal lnterlo1ated. r I uadcretand frots thc
rtatc!.nt tb.t thl! la eo. Eut I voniler l|hy. I'lhy $ould lt aot be better, 8ay, ln
tbc calc of thc etock @rkct flgurca to lcavc gatuldays ald SuldayB. (aail poseibly
all rlgbt-ttoc houra ss rcll) out of thc tlnc 8ca1e. It noutd aeen to De that
llDc€ thc illta sre ba8ed on]'y on thc gEEg SE of thc ErchaDge, 1t voulil be
Brch lorc rccurrte (anat poa61b1y even-qElte r-veallng to a cycle reatler) to plot
thcr on e tl[e scale rblcb acculately portrayE the tlDe factore lavolved. For, after
aII, tlue 1g o*I a relatlve .!9. "

My ansuer:

fhc crur of the utter 18 thle: Are the forces rhlch produce regula r stgDtfl-
clDt cycle8 gcn€rateil nerely by the traillng or tlurlDg trading tlne, or are they pro-
duceil lrrcapectl.vc of tlaillng--that 18, a?e they cxternal to the traillng ? If the
fomer, you shoulil lguor€ tloe shen the e:(change 1e cloecil. If the lattcr you sboulil
laterpolatc to sccount for 1t:

1o lllustratc bettcr ebat I Dean, Iet ne tell you of a llttle gaEe ey chlldren
used to Dl,ay rhcD they rere young. Oae rrouLtl 8ay rFreezeln sheteupon everyoBe noultl
ttay stock stlLl la vhatever po61t1o! hc ulght be--fork halfnay to uoutb, for elaraple,
or onc foot uDra l8ral--uDtil the cblld l'ho haat 6alal 'Tleezelt Bsld '\rnfr€ezel"

lfov lleglnc a fou! alay cycle 1n thc Dalket slth a cre6t on a lrrtlculat Tue6day.
If lt 1e By@€trlcal thc lor woulil be on Tbursday. Frlilay 1t rrouftl be on the vay up.
If tt tB a four caleDalar alay eycle tt $111 reach ltt creBt on Saturday, uhcn the
ulkct 13 eloaedF-if,Iorever, 1t ls a four parket day cycLe, lt r11l be as 1f Bone-
oDa 6alil Tr€ezel" as the Darket cloaeil on trrlalay and sald rlrnfreezel'r nhen the nar-
ket opcnetl oD MoDilay or Tuesilay or shenever. ID thls event the four tlay cycle woultl
lot c!',e6t on Satur-ilay. It voultl be 'rfrozen" antl voulil rrunf reezerr on the ilay the
lrlket opeaed--say l{onday.

Nos tlal}y cycles
behave thta !ray. I do
to flnd out. Bowever,

ln the trerket could behave thle }atter lfalr fn fact, they nay
not kaorr. I EFFnot done enough work ln dally narket cycle-
I assutse that they do not.

I agaune lt bccauac the loDger cycles ilo not aeeE to l@crbollze rheD tbey Fuffer
a g!p. For exauple, durfug the nar the proiluctlon of pasEebger cars vaa coEltletely
ruqnrilctl. rtrr€eze I I' After the r{ar proaluctlon vas resurneil. runfreeze I r' 8ut the
bI-lonth, 35-nonth, snd 23 1/3-nonth cyc1e6 1n the6e figures tltd not freeze. They
ca[e back lato operatlo! after the vsf JuEt aB lf they bail been operatlng ln a vaculrn
.U tbc tinc thc uar ha<l beeo golng on. They aid tto! plck up irhere they left off.
Thcy tllckeil up vhere thcy voulil have been tf they hadntt left off.



r.p q'Ba ro sre?rBnb ;fii':::.r:::;.']il":l :ll"lrlit :ll"jH':rlTl ::.il"Ti;:;
puIJ 01 i(rl ox sselasn lsoEfB aq pTnoA 1T lBql sAoTToJ 11 ,,'dae1s no,t aflqq, elerailo

sl.aralsBA a:q11 'sac,rog cTTciCc atll lBq+ SrrT{uTql uT lqaT.I uB I J! ',tfTBuTd

'Bgraa acr^ egJnoJ Jo pug lpasoT3 eT aaIJBo aqx slep oql JoJ
sanlea aleloilralul 01 IIBJ no,l JI Eeql puIJ 01 atqB 3q 1,uolr no.( slsaq ,(eg r3puaTs3 e
uo alBrado lal.rd[ aql uT safc^J IrIBp ?roqs JI lBtll ?uapIAa JI.s sT l! sEnss B I

.aAllonpord arou eq 61 lno surnl {dr qoTqA lno pqTJ
puB sesBq qloq uo saTJIc JoJ la:UBu aql fpnls o1 eq pTnoA ra116u aql elllas 01 IBA

.tfuo aq; lare {t+tBJ aq1 +sr{A e,ll 'xug1 i6F xsqA lI eI rop 'rtulql J leqn 1.us1 11
sTsfTEuB IEUIJ ut 'Ja^aAof, .sTseq.f,Bp lary@r e uo uBql slsBq /tep rBpuaTBr a so ?a:ueu

aql uI saTr,{r lJoqE roJ )tooT 01 tacualsul }srIJ.ql u1 'frffiiJ a.roE q,I repls
'uoc 1 tr(lerluoc .ql ot ssuaplA. Jo eruesqe aq+ uI :,{BA slql 11 lnil aa 11sqg

(taXetslul IsJIJ sTrl o1 paTlTlua sI ueur lt.rarrg) '8uorn aq ,teu
I +ng _'ABA sTql a^Bqaq osfB 'eTl+TI rt.raa Aout I r{rlqn lnoqB rsalc,tc relrogljgl

11q+ aunssB I.t8oteue r(q 'paAToAuT s8ulaq uBunq aq1 uodn {e1d r{rTqrt saoJoJ Tetuaf
-xa Jo lTnsal ar{l a:e faql arunssa 1 ,ten sTq} aAeqaq salcrtc :aEuo1 aq} asnecag

g a8e4
luaualddng

r uossaT



Lesson I
Suppl erocnt Z

Page 1

I,trsso]I I

Supp!.rnent ?

IIOR.I ASOIJT RATIO SCAI5

It nay help you to unilerstand the difference bettreen ratio scale

and arithmetle scale if I reprint for you tr,ro articles trhich bave ap-

peared ln Cycles.

The f irst art icle, cal1ed. trThe Ratro or Seml-Logarithnie Scaler r l

ls reprint ed fron Cycl es- for Oct ob er , 195?, pages 48-?8I ,

The seeond,, cal led rt logarithms Confusit lg,n l . tas reprinted. fron

Cycles for  Septenber  L952,  pa€s 2 l+5.  I t  ant ic ipates a l i t t le  the

subject  of  logar i thns,  to  be t reated in  fu l l  ln  ieseon I I -A.
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l i a t i o  s c a l e s  a r e  r r s r r a l l v  l a l , e l e d  a s
s t t ch .  I  f  l r o t ,  t  [ ey  ca r r  l . e  r ecoen i  ze ( l  f r om
t h e  f a c t  t l r a t .  t h e  l u t t n l ; e r . s  o n  t . h c  s c a  t e
c o r n e  c  l o s e r  a n , l  c  l o s e r  t  o g e t  l r e r  a s  t  l r n y
g ro . r  l a rge r ,  as  i r r  F i g .  I  a  , e .  I : i g .  2a  a l , oue i
o r  e  l s e ,  f o r  e q u a  I  i r r t e r v a  l s ,  t  l r e  n u m l p r s
g e t  p r o p o r t i o n a t e l v  l a r g e r  a r r d  l a r g e r ,  A s
i n  I i e .  3 .' f ' he  

i r r t e  r va  I  f  r om o r re  num l ,e  r  -  l e  t  r r . s
s a y  l - o n  t h e  v e r t i c a l  s c a l e  o f  a  r a t i o
c l r a r L  r o  t l r e  n u m l , e r  t e n  t  i r n e s  h i g h e r ,  i n
r h i  s  i n s t a n c e  1 0 ,  i  s  c a  I  l e d  a  , t v c  

l e  .  
' ,  ' l  

l , e

s a m e  d i s t a n c e  i s  u s e d  t o  r e p r e s e n t  t h e
n e x t  t . e n f o l d  g r o w t h ,  f r o m  l 0  t o  1 0 0 ,  a n d
- s o  o n .  J r r  r e a d i n g  a  c u r v e  p l o t c e d  o n  r a t i o
. s c a l e ,  o n e  s h o u l d  a l w a y s  l o o k  a L  t h e
v e r t i c a I  s c a l e  t o  s e e  h o n r  m a n y  c v c l e s  a r e
i n v o l v e d .

S o  t h 6 g  y o u  m a y  m a k e  a C d i t i o n a l  c o m -
I r a r i s o n s  o f  d a r a  c l r a r t e d  o n  r a t i o  a r r d  o n
a r i t h m e t i c  s c a l e s ,  T h r e e  o t h e r  s e r i e s  o f
f igures have Leen p locted on both ra t io  end
a r i t h m e t i c  r u l i n g s ,  n a n E l y  F i g s .  4  a n d  , t a ,

5  a n d  5 a ,  a n d  6  a n d  6 a .
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F i g .  I .  E q u a I  R a t e  o f  G r o w t . h - A r i t h r n e t i c
Sca  l e  .

S a l e s  o f  a  h y p o L h e t i c a l  I ' u s i n e s s  o r g a n -
i z a I i o n  s h o w i n e  c o n s t a n t  r a t . e  o f  s r o w [ 1 , .

F ie .  2 .  Equal  Amounts  o f  Gro, , t l r -Ar i t l rnet ic
Sca  l e .

Sa les  o f  a  hypo t l , e t  i ca l  I  us i ness  o rs?n -
i za t i on  sho r i ng  cons tan t  amor rn t  o f  g ro l t h .
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i z a c i o n  s h o w i n g  c o n s t a n t  r a t e  o f  g r o w t h

F i g .  2 a .  E q u a l  A m o u n t  o f  G r o w t h - R a t i o
Sca le  .

Sa les  o f  a  hypo theu i ce l  bus inqss  o rgan -
izat ion shory ing constant  arpunt  o f  grovth .
l l a t  i o  s c a  l e .
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F i f .  5 .  r J r o t r t h  o f  I n d u s t r i a l  P r o d u c t i o n
in the United Stetes.

[ J a t a - 1 8 5 4 - 1 9 3 7 ,  t o g e t h e r  w i t h  T r e n d
( a f t e r  D a v i s ) .  T h e  c h a r I  h a s  L e e n  s p l i t
i n t o  t w o  p a r t s  t o  e m p h a s i z e  r h e  c h a n g i n e
charaeter of  the t rend.

lrrhr

INDUSTRIAL
PRODUCTION

c  l - )g  -4 ,1  3

A .f\ l ,

rE lro tn rrto rra

Fig .  5a .  Crowrh  o f  Indus t r ia l  ProducDion
i n  t h e  l j n i t , e d  S t a g g s .  R r t l o  r c r l r .

D a t a  1 8 8 4 - 1 q 3 7 ,  t o g € L h e r  w i t , h  t r e n d .
( A f  t e r  D a v i s . )  T h e  c h a r t  h a s  b e e n  s p l  i t
i n t o  t w o  p a r t s  ! o  e m p h a s i z e  t h e  c h a n g i n g
characrer of  the t rend.

Gr rat io scale al l  Loqrs and depressions
a r e  s h o w n  i n  t h e i r  t r u e  r e l a t i v e  p r o -
por t  i  ons  .

F ig .  6a .  Index  o f  .span ish  Trade.  Rr t lo  rc r l r
D a t a  1 5 3 0 - 1 5 5 ( ! ,  ( A f c e r  O a v i s  a n d

HamiI  ton),  togecher wich t rend.

ol-
rr

hac
2l/D t

Fie.  5.  Index of  .Spanish Trade.
D a r a - 1 5 3 0 - 1 6 5 0  ( a f t e r  D a v i s  a n d

thmilton) Logether with Trend.
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Lesson I
Supplement

I,ESSON I

Supplement 3

ABOIN PROBLEI'T I

The idea here ras to iLl-ustrate how a serles of numbers tnereaslng by con-

etant anounts coupares to a series lncreaslng at a constant rate (Pet cent) nhen

plottecl on arlthnettc paper and when plotted on Iog paper.

The numbers lnereasing by a constant amount uake a stralgtrt llne on arith-

nctlc paper, but the llne bencls over on }og paPer as the pereenta8e8 becone

snaller.

The constant per cent llne on the arittunetle paper wllt bend upward, but

will be a straight line on 1og paper.

Thus, by usirrg logs on arlthnetlc paper, or numbers on }og PaPer you get

the Bane result - vhich ls to have equal percentage changes cover equal areas on

the cbart.

The application in the course ls that we use logarltt[ns - plotted on arlth-

metlc paper o and ue uant to be sure you know what lt 's all about.

Eere are two scrateh charts vhlch t l lustrate the point.

On Arlthnetlc Sca1e: On Loe Scale:

I
,

Curve A inerea ses
Cune B lncreases

constant amount,
constant Per eent.

b y a
b y a

,/cu""e 
2,/ ,/,

/ ,ft'uwe 
B

i /
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Losron II
hge 2

Study tlrc follorlng parts ln
and Sntth

Assieer!,

Bueinesaand Econonlo Statlatioe by Sptrr, Kcllogg,

lfuinberson Thta boglns on Page 17.
on sguare roota.

Becuuee re ar6 rorklng rvlth tlns serlco'

1. Chaptor 2t nllor to llandle
r -Borrevsr, ornl,t the cectlon

2. Chaptcr l0r nAveragssoo

rather than Statlo data, onlt the aeottoue about grouped d6ta, and
atudy tlro f ollorlng r

Bo hge 197 through to, but not lncludlng; the subdlvlslon nGrorpcd

Dota'f on pags 199.

b. rbgo 2Og, the oectlon on rThe ltedlann through to thc gubdlvlston
trGrouped Datar on psge 2O+,

c. Il5ge ZO7, the seotlon on oThe llodorf througlr to tho subdivlslon
nGrouped Datan or page ?08.

d. hge AlO, nThe Geoaetric tlearrr to rGrouped Datan on Pate ?L2.

. or- hgc ZlZ, tlfhich Average To Uge?n to the botto of pago 215.

3. Chaptor LZ t rrlndox Nl;11boro.rr Study pages 242-247 . Read as nroh
r?Ct of thlr chapter and the nErt on€ (Chapter 13 r rrSone

Inportant ludexcstt) as io* lntereat dlotateu. The morB you lmuw
about the oonstruction of ladex rnrnbers the bcttcr.

CogJr tha Standard and Foorrc Corporatlon stock narket averages, 1854-1963,
r"ni you rrlth ths nlubroductionri onto lltr by I?n tabuletlon gheetg ln
accordanoo rlth Standard Practlce Inctructlons No. g, enclorod. Tabulation
eheeta aro dlso encloae'd.

f,cep thlg tabulation. Do not gend lt ln yet.

Eow long dld lt take you to rtudy each of thc three aaslgruuonts llgted above?

Err lonE afa it tgke you to oopy and oonparo the ctock nrket avragee?
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sPr-3
?age 2

I0. AI1 co1:ying should, be conpareil. -,!.1 nanlgrlation ghoulct be cheched..
After the conpcrrlng antl checklng of eech coluaur, note ncoqpdtror ncktln and. the
dlate antl yorr lnittal.

11. l/hen flgures 1n any column of a tabulatlon sheet ar6
chart nunber at the heacl of the colr:mr for eross reference,

chart ed alvays Tnrt

13. Tabulatlon eheetg ehould be flled ln uunbrleal order ln the folder
or eectlon of the tlree-rlng blntler dtwoted to ttrle partlcular tine eerles
and labeled trTatmlatlon Sheete. r

,(D. tlontblv- l&d<l{. an4 DailJLDqta

Instmctlons f or naklng tabulatlon slreets for nonthly, weekly, a,uc[ daf ly
d.ata are the sane a€ for annuel clata except that tvo columns must be left for
the stub. Use the first colrr.nn for the nane of the nonth and. year or d.ate.
Use the secend for the nonth, weelc mrmber, ot day rnrnber.

I v111 furnlsh J'ou wlth starrdard nonth nruberg, veek nu.nbers, and. clay nrrnbers
as you nesil them.

Aluays leave a line for.every nonth, week, oF clay wen lf you have no C.ata-
For exa5ple, in llstlng daily etock narlret d,ata leave blank llnes for Sat'urdays'
Sundlays, and holtrlays.

L?. In fll lrg your tabulation sheete, folcl then as follous:
ao that the fold.ed sheet u111 be 8|n by 11r and the nr:nber of the
tabulatlon gheet can be read.

Do not I eave anv blank llnes rn your gtub. FtlI eyery l.lne of
solld. tr'or exa4lle, do not leave a blank line at the end of a year.

lgt+? uust follov on the nert llne after Decenber, I*6.

Do not bother to trnrt the year after eny Inonth except Ja.nuary. Tltttg:

the stub
Janrary

€tc .
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T h e  n u m b e r  o f  w h i c h
t h a t  y o u  w o u l d  g e t

S i m i l a r l y .

i s  t h e  l o g  i s  1 0 0 .
y o u  d i v i d e d  1 0 0 , 0 0 0

L e s s o n  I I - A
P a g e  2

T h i s  i s  t h e  s a m e  a n s w e r
b " v  1 , 0 0 0 .

)
i f

D i v i d e  9 3 3 , 2 6 0 , 0 0 0  b y  Z 8 , l B 4 .
T h e  l o g  o f  9 3 3 , 2 6 0 , 0 0 0  i s
T h e  l o g  o f  2 8 , I 8 4  i s

S u b t r a c t i

T h e  n u m b e r  o f  w h i c h  4 . 5 ? 0  i s  r h e  l o g  i s  3 3 , 1 1 3 .

I f  y o u  w i l l  a c t u a l l y  d i v i d e  9 3 3 , 2 6 0 , 0 0 0  b f ,  Z g , l g 4 ,  y o u  w i l l
q u i  e k l  y  s e e  t h e  a d v a n t a g e  o f  I  o g s  .

3 .  T h e  t h i r d  c h a r a c t e r i s t i c  o f  l o g s  i s  t h i s :  I f  y o u  m u l t i p l y  r h e
l o g  o f  a  n u m b e r  b y  a n y  n u m b e r  y o u  g e t  t h e  l o g  o f  a  n u m b e r  w h i c h
i s  t h e  c o r r e s p o n d i n g  p o w e r  o f  t h e  f i r s t  n u m b e r .

T h r r s  i f  y o u  m u l t i p l y  r h t :  l o g  o f  L z ,  w h i c l r  i s  1 . o 7 g z ,  b y  Z ,  y o u
w i l l  g e t  2 , 1 5 8 4 ,  w h i c h  i s  t h e  l o g  o f  L 4 4 .  A . s  y o u  k n o w ,  t h e  Z n d
p o h ' e r  o r  s q u a r e  o f  j 2  ( l Z  t i m e s  l 2 )  i *  L 4 4 .

I f  ) ' ( r u  r n u l t i p l 5 - t h e  I o g  o f
3 . 2 3 7 6 ,  w l r  j  c h  i s  t h e  l o g  o f
( 1 2  t i m e . s  l 2  t i n r e s  l 2 ) .

8 . 9 7 0
4  . 4  5 0
4  . 5 2 0

1 2 ,  w h i c h  i s  L . 0 7 9 2 ,  b y  3 ,  - v o u  g e r
7 , 7 2 8 ,  t h e  3 r d  p o w e r  o r  c u b c .  o f  1 2

4 .  C o n v e r s e l - v ,  i f  y o u  d i v i c l e  t h e  l o g  o f  a  n u m b e r  b y  a  n u m b e r ,  t h e
r e s u l t  w i l l  b e  t h e  l o g  o f  t h e  c o r r e s p o n d i n g  r o o t  o f  t h e  n u m b e r .

F o r  e x a r n p l e ,  o f  y o u  d i v i d e  2 , 1 5 8 4 ,  t h e  I o g  o f  L 4 4 ,  b 1 '  z ,  ) - o u  w i l l
8 e t  I . 0 7 9 2 ,  t h e  l o g  o f  L 2 ,  w h i c h  i s  t h e  s q u a r e  r o o t  o f  1 4 4 .

T h u s ,  t h e  u s e  o f  l o g s  e n a b l e s  y o u ,  a t  s m a l l  e f f o r t ,  t o  s u b s t i t u t e
( a )  a d d i t i o r r  f o r  m u l t i p f i c a t i o n ,  ( b )  s u b t r a c t i o n  f o r  d i v i s i o n ,
( c )  m u l t i p l i c a t i o n  f o r  t h e  r a i s i n g  t o  a  p o w e r ,  a n d  ( d )  d i v i s i o n
f o r  t h e  e x t r a c t i  o n  o f  a  r o o t  .

A d  v a n t  a g e  s  _ - o  f  . L _ o g a  r  i  t h m s

P r o m  t h e  s c a n d p o i n t  o f  c y c l e  a n a l y s i s ,  i f  y o u  h a v e  a c c e s s  t o
m o d e r n  c a l c u l a t i n g  m a c h i n e s ,  w i t h  a u t o m a t  i c  m u l t i p l y i n g  a n d  a u t o m a t  i c
d i v i d i n g  a t t a c h m e n t s ,  t h e  u s e  o f  l o g s  f o r  m u l t i p l i e a t i o n  a n d  d j v i s i o n
i s  n o t  a s  g r e a t  a s  i t  i s  i f  y o u  d o  n o t  h a v e  a c c e s s  t o  s u c h  r h a c h i n e s .
I n  c y c l e  a n a l y s i s  t h e  r a i s i n g  o f  n r i m b e r s  t o  p o w e r s  ( n u l t , i p l y i n g  t h e m
b y  t h e m s e l v e s )  i s  n o t  o f t e n  n e e d e d .  b u t  f o r  c o m p u t i n g  g e o m e t r i c
r r o v i n g  a v e r a g e s ,  a  f r e q u e n t  o p e r a t i o n  i n  c y c l  e  a n a l y s i s ,  l o g s  a r e
e s s e n t i a l ,  E v e n  m o d e r n  m a c h i n e s  c a n n o t  g i v e  y o u  t h e  9 t h  r o o t  o r  t h e
l T t h  r o o t  o f  a  n u n r b e r  w i t h o r r t  t t r e  a i d  o f  l o g s .
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L e s s o n  I I - A
P a g e  4  r

Y o u  a l r e a d y  h a v e  a  r e f e r e n c e  t o  y o u r  t a b l e  o f  l o g s
( m a n t i s s a s ) .  A l l  t h e  m a n t i s s a s  g i v e n  a r e  u n d e r s t o o d  t o  b e
p r e c e d e d  b y  a  d e c i m a l  p o i n t .

T h e  t a b l e  o n  p a g e s  5 4 6  a r r d  5 4 7  i s  a  f o u r - p l a c e  t a b l e .  I n  i t
y o u  l o c a t e  t h e  n u m b e r  y o u  a r e  l o o k i n g  u p  i n  t h e  s t u b  a t  t h e
l e f t  a n d  i n  t h e  c o l u m n  h e a d i n g s  a c r o s s  t h e  t o p .  T h e
c o r r e s p o n d i n g  m a n t , i s s a s  a r e  i n  t h e  b o d 5 .  o f  E h e  t a b l e .

S c a r t i n g  a t  t h e  u p p e r  l e f t - h a n d  c o r n e r  o f  p a g e  5 4 6  y o u  w j l l
s e e  t h a t  i

I f  t h e  n u m b e r  i s  1 0 0 ,  E h e  m a n t i s s a  i s  . 0 0 0 0
1 0 1  ,
1 0 2  ,
1 1 0 ,
l 9 e ,

.  00 . i  3

. 0 0 8 6

. o 4 t 4
, 2 9 8 9

! i h e n  a  n u m b e r  f a l l . s  b e t w e e n  t h e  o n e s  s h o w r r  o n  t h e  t a b I e ,
( t h a t  i s ,  i f  t h e  n u n r b e r  h a s  f o u r  s i g n i f i c a n t  f i g u r ' * . ' s ) ,  ) ' o u
m u s t  i n t e r p o l a t e  t o  g e t  a  m o r e  e x a c t  m a r r t  j s s a .  I f  t h e
n r r m b e r  y o u  h ; r v e  i s  1 0 1 , 2 0 0 ,  t h e  m ; r n t i s s ; ;  w o u l d  b e  t w o - t e n t h s
c t f  t h e  w a ) ' b e t w e e n  . 0 0 4 3  a r t C  . 0 0 8 6 .  0 R ,  , 2 ( . 0 0 8 6  . 0 C 4 3 )
. 0 0 4 3  :  . Q 0 5 ? .

A  f i v e  p l a c e  l o g  t a b l e  w o u l d  e n a b l e  y o u  t o  r e a d . 0 0 5 2
d j r e c t l S ' f r o m  t t r e  t a b l e ,  a n d  w o u l d  p r o b a b l . r ' s p e l l  o u t  t h e
p r o [ r o r t i o n ; r t e  p ; r r t s  o f  t h r ,  m s r r t i s s a s  f o r :  n u n r b e : r s  t r a r i r r g  f i ! e
s i g r r i f  i c a n t  f  i g u r e s .

T h j , - r d . ,  c o m b i n e  t h e  c h a r a c t e r i s t i c  a n d  t h e  m a n t i s s a .

I n  m a k i n g  t h e  c o m b i n a t i o t t ,  a  p o s i t i v e r  c h a r a c t e r i s t i c
p r e c e d e s  t h e  m a n t i s s a .  A  n e g a t i v e  c h a r a c t e r i s t i c
e i t h e r  ( n )  f o l l o w s  t h e  m a n t i s s a ,  o r  ( b )  h a s  i t s

n e g a t i v e  s i g n  p r i n t e d  a b o v e  i t  t o  e m p h a s i  z e  L h a t  i t  i s
o n l v  t h e  c h a r a c t - e r i s t i c  w h i c h  i s  n e g a t i v e ,  n o t  t h e
m a n t i s s a ,  o r  ( c )  i t  i s  w r i E t e n  i n  a  c o m b i n e d  p o s i t , i v e

a n d  n e g a t i v e  f o r m  a s  s h o w n  b e l o w .
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L e s s o n  I I - A
P a g e  6

I n  u s i n g  g r a p h i c  l o g  t a b l e s r  y o u  f i n d  t h e  n u m b e r  i n  t h e  l e f t - h a n d
p a r t  o f  t h e  s t u b  i n  t h e  c o l u m r r  m a r k e d  N ,  a n d  o n  t h e  s c a l e  a b o v e  t h e
l i n e .  Y o u  f i n d  t h e  m a n t i s s a  o n  t h e  r i g h t - h a n d  p a r t  o f  t h e  s t u b  i n  t h e
c o l u u n  n a r k e d  L ,  a n d  o n  t h e  s c a l e  b e l o w  t h e  l i n e ,

A n t i : l o e a r i t h m s

A n t i  l o g a r i t h m s  a r e  m e r e l y  t h e  n u m b e r s  c o r r e s p o n d i n g  t o
l o g a r i t h m s .

Y o u  1 o < . r k  u p  t h e  m a n t i  s s a  o f  t h e  l o g  i  n  a  l o g a r i  r . h m i  c  t a b l e  a n c l
s e e  t h e  n u m b e r  t o  w h i c h  i t  c o r r e s p o n d s .  Y o u  t h e n  p l a c e  t h e  d e c i m a l
p o i n t  a s  i n d i c a t e d  b 5 ' t h e  c h a r a c t e r i s t j c .  F o r  e x a m p l e ,  i f  ) ' o u r
l o g a r i t h m  i s  2 . 4 6 3 9 ,  y o u  f i n d  . 4 6 3 9  i n  t h e  l o g  t a b l e .  I r  i s  o n  p a g e
5 4 6  o n  I  i n e  2 9  a n d  i n  c o l u m n  h e a d e d  1 .  T h e  d i g i t s  < . r f  ) o u r  n u m b e r  a r e
2 9 1  a t t d  t h e  c h a r a c t e r i s t i c ,  2 ,  t e l l s  ) ' o r . r  t . h a t  t h e  d e c i m a l  p l a c e  i s
a f  t e r  t h e  t h i r d  d i g i t ;  t h u s ,  Z g l .

I f  t h e  m a n t i s s a  o f  y o u r  l o g a r i t h m  h a d  b e e r r  , 4 6 4 4 ,  y o u  w o u i c l  h a v e
t r a d  t o  i n t e r : p o l a t e  f r o n r  t h e  t a b l e  o f  p r o p o r t i o n a l  p a r t s  t o  o b r , a i n  E h e
n u m b e r  2 9 I . 3 .

R o r r n d  i  n g  [ , o g a r  i  t h l n : ;

T i r e  f o u r - p l a c e  m a n t i s s a : ; ,  g i v e n  i n  L h e  t r ' : < L ,  a r ( .  m o r e  a e c

] ' o u  w i l l  u s u a l l y  r r e e d  f o r  c ; ' c l e  a n a l l ' s i s .  W h e r e  t h e  c y c
i r n p c , r t a r , t  a n r p l  i  t u < l e ,  p e r ' ( ' c r r t  ; r u e - h ' i  s e ,  ) , o u  c a r r  r o u n d  t h r r
g i v e t t  i r t  t h e  t a b l e  t o  t h r e e  p l a c e s  a n d  u s u a l l l ' h a v e  s u f  f
a c c r r r a ( . , 1 ' .  N e v e r  i n d u i g e  i n  u n n e c e S s a r - \ '  a c c u r a c y .  I t .  i s

r r r a t e  t h a n
e s  a r e  o f
u g a r j t h r r , s  a s
c i e r t t
s p e c i o r r s .

F o r  c y c l e s  o f  s m a l l  a r n p l i t u d e ,  f o u r - p l a c e  l o g a r i t h n s  a r e
r e g u i r e d ,

C h a r  t  i  n g  L o g a r i t h n r s

Y o u  c h a r L  l o g a r i t h m s  o n  o r d i n a r y  a r i t h m e t i c  p a p e r .  T h e  c u r v e  y o u
o b t a i n  i s  t h e  s a n e  a s  t h e  c u r v e  y o u  w o u l d  g e t  b - v  p l o t t i n g  t h e  d a t a  o n
l o g a r i t h r n i c  p a p e r  w i t h  a  c o r r e s p o n d i n g  s c a l e ,  S e e  L e s s o n  I ,  c o v e r i  r r g
t h e  s u b j e c t  o f  c l r a r t s  a n d  c h a r t i n g .

I n  g e n e r a l ,  t h e  c u r v e s  o f  l o g a r i t h m s  l o o k  m u c h  t h e  s a m e  a s  c u r v e s
o f  t h e  n u r n b e r s  e x c e p t  t h a t  ( a )  c u r v e s  c o n c a v e  u p w a r d  o f t e n  b e c o m e
c o n v e x  u p w a r d  a r r d  t h a t  ( b )  c y c l e s  i n  t h e  l o w e r  p a r t  o f  t h e  c u r v e  a r e
a c c e n t u a t e d  i  c y c l e s  i n  t h e  h i g h e r  p a r t  o f  t h e  c u r v e  a r e  f l a t t e n e d .
Y o u  w i l l  h a v e  d e n o n s t r a t e d  t h i s  t o  y o u  o w n  s a t i s f a c t i o n  b y  y o u r  w o r k
i n  L e s s o n  f  .
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Laegon I I -A
Page f, r

Probla L: (Coutlrnred)

Solve the folLcrlng, uslng logs:

- 2 -
( 1 0 1  r . 0 0 1  r V 1 0 , 0 0 0

(Prcre by arltluretlc)

Problern 2z Congtruct oa a plece of bla.nk pap€r the vertlcal grfd for a
one.cycle 1og efa"t, alloving 6 lnchee fion the tbp to the
botton, Shov only tbe nalor dlvtglone 1, 2, 3, ll, ete.

Problem ]: Ths treno of a serlee lncreasee arunrally at the rate of 3fr a
year, courpoundcd.. fhe trend value ln 1900 uag 55. Ubat 1g
tbe trend. value iu 1950? In other vorda, flnd. Trend., trbere
Trend -- 

55O'03)5O. (fnat 1g, rultlply 55 by I'03 ''iltlplled
by ltself 50 tlnes. ) Solve bY logs,

Iook up the 1o6s for tbe etock srarket serlee ancl enter ia Colunn B of the
tabulatlon sheets , Uee J-plac e nrant lssas .
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f,unbcr

Orlglnal
values

u
12
r3
95
96
97

Several thlnge shorld

Lt
I2
r3
95
#
97

t-plac c
Log

f .olt
1.08
I.LL
1.98
1.98
1.99

Antllogc
ol 2'
placc

loga

J-plaec
Log

r.041
1.0?9
r,llb
1.9?8
1.982
1.987

Aottloga
of 3-
DIaee

J.ogr

Lcegon II-A-1
Page 2

b -plaec
Iog

r.ol|1||
L.O7y2
1.1139
L.frn
l, g8a3
r.9858

Anttloga
of b-
place

loga

10.96
le.@
12.88
9r.ro
9r.50
97,72

bc clsar fron

10.99
lr. gg
13.@
%,06
9r.9\
97.o,

thtg table:

lI.OO
12.00
13.0o
94.99
96.ot
9?.0r

r. Antlrogs of blg roga llkc -.gg do not corrcapond to tbe orlglnal nrrnbers

ar rerr ac antllogr of ltttle logs rdc-.0[-ot .08. Eencc, ln tegtlng for tbe coo'

sc.uc'cca of uelng logr of varlana eLzes alnaya test Ylth iue trg loge' That tB'

lf a eertaln nrrnber of praees arc good enougb for tbc blg loga, tbey wtlr eurely

be good enough for tbe lltt1e oDcs'

a. rn tbe eraqlre grven, tvo prace rogc vlu. not aruaya rounil back to tbc

orrglnar nunbcr. Tulref6re, _iger clnnot be-uecd. Tbree placc rogg rtlL arraye

gtvc aatlroge tbat s111 rooira uct to iue ortgtnal freure-st_ _Eence they are preuty

tod onough. In tbla erauglc tbe ure of \ plaee togg la gllly'
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Lesson I  lJ
Page 2

;\nother e-'ia;role 3

Iear lll" f,os iiental Connrent

18511 22.1 l .3t i t+ Lo< of Zle .3oI so thls seerls reaeoaable.

f 855 19.8 l .n? Both go d,or.. 'n together.

1855 20.) 1,308 Botb {!o uT, a l l t t le.

L857 L7.? 1.21+8 3oth go d,orrn a I l t t le.

1858 ll$,5 1,611 llrrrber goes d,or.m, log goes rq). irror! ! I,6ok up 1og of
7.lt ,5. I t ls 1. 161, Sane alanut clor): agaln, I t l l bet ,
Ies ( lool: lng at lnl t ials at end of eolunn) I i .F. l fetU
have to Bot ridl of her ag soon as lre ctl[.

,\nother exaqrle:
A 3

Tear Data Col.A
t iqe.s 2

I iental Connent

1854 2n 
- 

AA qucrter is a}out forr hr:ndrc,tl.
antl a he.lf, o.k.

f855 198 385 tt'ice nearly teo hund.real is ne:rly four trDdred, o.k.

f856 2a3 t+o6 tvice trro lnr:rdred ls.four ln:ndred, o.k.

].85? L?? 354 tvice I 314 te 3 tlz, o.u.

1850 Lt+5 I9O tr.r!.ce 1f/Z ig -- uhatra thls? It ought to be ebout 300.
not l9O. oh yeg, shoultl have beeB 290. ilho dtid it. J.C.
Terch her to be "lore cEreful anil to chack by connot seDae.
lf she haa aDy.

I algo note tbat, as the trultirrlier le 2' o11 
"alues 

lD
Col. I ahoultt t6 e9qr. they ere.

Obsorse nov thrt the vf,lue for Co1. D for yelu 1855 le trron.1,.1t should hase
been 395. Chect:inB by cor$lloo sense lronrt cetch aLL the errors, but it ahouLd crtch
aLl the !lg, onee. and thev are the ones th'.t ato tbe nost darnage. Nso they are thc
.Jaslcst to riiss wben checl:tng tn the ord.lnary nalt.

.lnother erenpl6:
Itultiply lt+6.?et* x 46,4v768
The ansyer obtained ls: 68,118.696112812

lt ls otv iously rrronil, for 146 ty a little lees thsn balf a 100 ls. b;r comton
senac, a li.ttle lers than half 14r 600.000 oic. or about 7,000.000 etc.

The declnal i. in the urong place. The ansver ts 6.811.859 etc.

Alugx!. check sre.vthine fron the sttnndIrolDt of coanon senge.
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Your cbeck tg a tr
Thts le uot t s
but rather O ..=

f,ere le anotber exauPle:

Srppose you nultlply 25.78 x !5.? and get for your enswer IrI?8.1\6. Ig the
ausner rlght?

llo ftnd out:

b2 t r
32 ' , |  g
o  l o

Ftret adld tbe ttlglta of the nultlpllcand: 2 I , I 1
actdl the dlglte of the sum: . 2

Tben adldl the dtglta of the nultlpller: I I 5
adcl the tltgtts of tbe eun: I

lfben ailtt the dlglts of tbe pr^oduct z tltlTl 8 I L / tl
add tbe diglts of the oun: 2
add tbe illglts of the Bun: I

l 8
l 2

TZ
I 6
l 8
/ o

to get 22
to get b renalnder
to get 16
to get .J reualnder
to get 28
to get 10
to get I renatnder

Notr strltlply ttre reuaLucler b r ? to
addl the cliglta of the product: 2 I
add the diglts of tbe suu! L /

] . e I

Benee tbe uultlpltcatlon le probably grrnerlqal}y correct. (Tbe.nanlpulatlon

lg correct unlegs the error ln your nrUtrpEi'fro-5iffir 1n your cbeck) 1a dlvlslble

Ef 9. ) fnfs nethod does not ehlck tbe declnal potnt. If the problem doeg not

ebeck, either the problen or the check coatalne a nunerlcal error.

get 28
8 to get I0
0 t o g e t  I
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P e r h a p s ,  i f  y o u r  h e a r t  s p e e d e d  u p  r
l i t t l e ,  y o u  e o u l d  L . e  q u i t e  w r o n F  i f  y o u
rmde your project ion ten Leats ahead, [ ,ut
by  mak in3  your  fo recas t  on ly  a  l .eg t  a t  c
t iare and revis ing ybur forecast each l ,eat ,
y o u  p r o l . a l , l y  m a k e  y o u r  
cc r re  ou t  fa i r l y  we l l .

A n o t h e r  e x a m p l e  o f  p a r t i a l  p r e d i c c a .
t , i  I  i  t y :  S r r p p o s e  y o u  k n e w  t h a t  F e l ' r u a r y
ls t  in  New Ci ty ,  on  the  average,
t h e  c o l d e s t  d a y  o f  t l r e  y e a r .  S u p p o s e ,  o n
t h e  l , a s i s  o f  t h i s  i n f o r m a t i o n ,  y o u  f o r e -
c a s t  F e l ' r u e r y  l ,  1 9 5 2  a l r  t h e  c o l d e s t  d a y
o f  n e x t  w i n c e r .  I r  i s  a l m o s t  c e r t a i n l y
t rue  tha t  Fe l , ruary  l s t  w i l l  f  e  co lder  than
A u c u s t  l s t ,  h u t  i n  e n y  s i v e n  y e a r  i t  n a y
not be the very coldest dav L 'y as mueh as
one or two monLhs. The cycle of  the year
i n f l u e n c c s  t h e  w e o t h e r  l , u t  i t  d o e s  n o t
complere  ly  dominate  i t .  t ' rom a  kno, r ledge
o f  t h e  c y c l e  o f  t h e  y e a r  a l o n e  y o u  c o u l d
f o r e c a s t  t h e  c o l d e s t  d a v  o n l y  * i t h  w i d e
t o l e r e n c e s ,  y € t  t h e  c y c l e  o f  t h e  y e a r  i s
v e r y  r e a  l .

A l r n o s t  e v e r y t h i n g  f t u c t u a t e s  w i t h
rhy thm- the t  i s ,  in  more  or  less  re l tu la r
c y c l e s .  P u c t i n g  i t  a n o b h e r  w a y ,  a l r n o s t
e v e r y t h i n F  a e t s  a s  i f  i t  s e r e  i n f l u e n c e C
by repr lar ly al ternat ing up and dryn forces
w h i c h  f i r s t  s p e e d  i t  u p  a n d  t h e n  s l o s  i c
doyn.

f,rndon Upr rld 0omr Tco

Everybody would knov this fact  were i t ,
no t  fo r  two th ings :  F i rs t ,  in  add i t ion  !o
the  cyc les  there  ere  acc identa l  (  rendom)
flrctuatiqrs in things, too. Thesc randcrns
h i d e  t h e  r e g u l e r i t i e s  s o  t h a t  e t  f i r s t
glance you do not see them. Second, things
'ac t  es  i f  they  vere  in f luenced s imu l tane-
crsly by several  d i f ferenc rhythmic forces,
the conpci te ef  fect  of  rh ich is not reFu-
l a r  a t  a l l .

I f  w c  h a d  s e v c r e l  m o o n s ,  t h e  u p s  t n d
dorns of the tides would he very irreguler.
A l l  the  o ther  moons ;ou ld  mix  th ings  up .
It mi6ht have taken us much lcrger to find
art about the tides,

Srper r t  hg  Cyc  I  r r  Er rY

I f  y o u  h a v e  a  l o n g  e n o u g h  s e r i e s  o f
f i g u r e s  w i t h  w h i c h  t o  g o r k  i t  i s  n o t  t o o
h a r d  t o  s e p a r a t e  t h e  d i f f e r e n t  r c g u l a r
cycles f rsn each other.  f rhen this has been
done,  you can pro jec t  eech regu la r  cyc le

into thc future:  Then you can easi ly f ind
art the cqnbined or eqnposice future effect
o f  a l l  the  var ious  cyc les .  lVhen you have
d o n e  t h i s  y o u  h a v c  e  p r c v i e w  o i  r h a t  i s
gpint  to happen (a) i f  t ,E cycles cont inue,

(b )  except  as  3 lv  cyc lcs  ray  6c  upset
o  I  d rs to r  tcd  by  acc iden l ,a l  randot  non-
eycl ic cuents.

" l fhy wor ldn' t  the cycles cont inrrc?" you

I ' l l  g i v e  y o u  o n e  r e a s o n :  T h e  c y c l e s
rny hevc been pregent in t ,he f igures you
have been studying nerely by chance. The
ups tnd dorns you heve noticed rhich cort
aL more or tegc regular t iuc intervale may
have jusc heppened to cdnc that i ty.  The
regulrr i ty-ghe c;rc lc- is thcre al  I  r ight ,
but in such cireunstanccs i t  hes no aigni-
ficance. If yor erc reelors cncrglr you can
f i n d  r c F p l a r i t y  i n  a l m o s t  e n y t h i n g ,
inc lud ing  random nunbcrs  where  you know
t h a t  c h e  r e g u l a r i t y  h a s  n o  s i g n i f i c a n c e
srd know it ri l l  not continue.

Hmt  i rp r t  l t loar  l f r r fud

Hor can you tel l  in eny given instance
rhether  o r  no t  the  regu la r i t y  you  see is
c h e  r e s u l t  o f  a  r e a l  u n d e r l y i n g  c y c l i c
f o r c e  r h i c h  r i l l  c o n t i n u e  t o  f l u c t u a t e
rtgularly in the future?

The ansrer is, if the cyrcle has repeatcd
enough t imes r i th  enough rcgu la r i t y  end
rith enugh doninance, the charrces trc thet
i t  is  the resul t  of  reel  cyct ic forces.

tet  rne give you an example:  Pick up t
peck  o f  p ley ing  cards  and s ta r t  to  dea l .
the first cerd is red, the secod is blaclr,
t ie third is red, the f orrth is black. You

h a v e  t r o  w a v e s  o f  a  r c g u l a r  c y c l e ,  r e d ,
black;  rd,  b lack.  But th is sequencc could
eesi ly carrc about by chance. Yqr cqrt inue
t o  d e a l :  r e d ,  b l a c k ;  r e d ,  b l e c k .  F o u r
t incs in r  ror  nc,  th is regular r l tcrne-
t i o n .  I t  c o u l d  s t i l l  b €  c h a n c e ,  b u t  i t
couldn't be chencc vcry ofcen. Contintre to
d e a l .  R e d ,  b l a c k ;  r d ,  b l a c k ;  r e d ,  b l a c h .
$ven t inps na! I t  cor ld st i t l  be chance,
but i t ,  is  less and lees l ikely.  f  t  begins
to  loo l t  as  i f  gonebody had a tecked the
cardc .  You go  th rough the  enu i re  deck .
T r e n t y - s i r  t i n e s !  " s o n e b o d y  c c r t a i n f  f
g tecked the  deck ,  "  you  t ty .  "  f t  cou ldn ' t
hapFn this way by charce once in a rnil l ion
Limg. "

i= ,  York  rny ask.

c o u l d  p r e d i c g i o n and 
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n o t . e  t  h a t  t . s o  c o n s c c u t i v e  t i d e s  w e r e  d e -
I  a ved l ,y exac t  I  y the same amount of  t  ime
as vas  t .he  moon,  and t l re re fo re  tha t  there
u s s  p e r h a p s  s o n e  c o n n e c t i o n  l e t w e e n  t h e
t w o .  I  d i d  n o t  h a v e  t h e  y i t  t o  m a k e  r h i s
o l . . s e r v a t i o n ,  I  S 8 y ,  l . u t  o n e  o f  t h e  o l d e r
e s t r o n o m e r s  d i d .  I n  d o i n e  s o  h e  d e m o n -
s t ra ted  the  th i rd  va  lue  o f  a  knor ledge o f
c v c l e s :  { h e r e  t h e  r h y t h m s  i n  t , r o  d i f f e r -
ent phenotena have the same averaFe t i rne
s p a n r  | o u  a r e  j u s t i f i e d  i n  s u s r ' e c t i n g  a
t o s s i l ' l e  d i r e c t  o r  i n d i r e c t  i n t e r r e l a t i o n .
ship letween the ;rhenorena.

S s l r a t l r t t  I n l r r r t t r d

For these three reasons nany scient ists
a r e  i n t e r e s t e d  i n  t h e  s t u d y  o f  c y c l e s .
F i r s t ,  i t  i s  t h e  L u s i n e s s  o f  s c i e n c e  i o
p r e d i e t ;  s e c o n d ,  i t  i s  t h e  b u s i n e s s  o f
s c i e n c e  t o  s o l v e  m y s t e r i e s  a n d  t o  l e a r n
Lhe "  ho,r  "  of  th ines;  and third,  the t rue
sc ien t is t  *e lcoms any  too l  tha t  g ives  h in
h in ts  as  to  poss i l , le  cause and e f  fec t  re -
l a t i o n s h i p s .  P e r h a p s  3 , 0 0 0  s c i e n t . i s t s ,
the  wor ld  over ,  have concerned t l remse lves
u r i t h  t h e  s u l r j e c t ,  a n d  h a v e  w r i t t e n  s g i e n -
t i f i c  p a p e r s  e m l , o d y i n g  t h e  r e s u l t s  o f
the i r  o l ,serva t ions .

-Sc ien t is ts  how6v6p,  I  i l re  a l  I  the  resL
of  us ,  a re  p re t ty  se l f  cen tered .  Thus  the
manrm logist  interested in cycles in a/ t ima I
a l ' u n C a n c e  i s  u s u a l  l y  n o c  m u c h  i n t e r e s t e d
i n  g e o l o g i c a l  c y c l e s ,  o r  i n  a s t r o n o m i c a l
c y c l e s ,  o r  i n  l , u s i n e s s  c y c l e . s .  l l e  i s  p r i -
m a r i l y ,  a n d  u s u a l l y  e x c l u s i v e l y ,  I  n r o o -
m a l o c i s t .  l . i k e r i s e  t h e  m e n  i n  e a c h  o f
p e r h a n s  t h i r t y  d i f f e r e n t  a s p e c t s  o f  n a t -
u r a  I  a n d  s o c  i a  I  s c  i e n c e  a r e  I  i k e w i s e
s f l e c i a l i s t s ,  e a c h  i n v o l v e d  i n  h i s  o w n
I  i t t l e  f i e l d .

Hourever ,  the  tee l rn ioues  o f  cyc le  ana l -
ys is  a re  the  sam shether  one is  scudy ing
l , i o l o g i c a l  d a t a  o r  f i n a n c i a  I  d a t a .  A n d -
m r t c h  m o r e  i m p o r t a n t - i c  i s  o n l y  l r y  

" t u d -y ing  cyc les  in  a l l  sor ts  o f  Dhenor€na,  and
f i n d i n r  w h i c h  p h e n o m e n a  h a v e  c y c l e s  o f
ident ica l  averaFe t ime span,  thaL ue  8re
l i l e l y  t o  p e t  h i n t s  o f  c s u s e  a n d  e f f e c t
re  le t  ionsh i  ps  .

A l f t r  3clrucr

Thcse cro facts cry aloud for the crea-
t i o n  o f  I  n e w  s c i e l c e - t h e  s c i e n e e  o f
c y c l e s - r h i c h  i s  c o n c e r n e d  s i t h  r h y t h m i c
f l u c t u a t i o o  D . l  l r ,  w h i c h  r i l l  d e v e t o p

t e c h n i q u e s  o f  c y c  l e  a n a  I  y s i s  ,  w h i c h  w i  I  I
i s o l a t e  c y c l e s  i n  a l  I  t h e  i 0  o r  { 0  d i f  f e r -

" D t .  
l r r a n c h e s  o f  s c i e n c e  s h e r e  c y c l e s  a r e

i m p o r 0 a n t ,  a n d  s h i c h ,  h a v i n g  a s s e m l , l e d
enough facts,  wi I I  perhaps sqnerfay venture
t o  a C v a n c e  s o m e  t h ' o r i e s  i n  r e g a r d  t o
eause and e f fec t .

The Foundat ion for the Study of  Cycles
was erea ted ,  in  la r0 ,  to  fo t rnd  such a  new
s c i e n c e ,  a n d  b o  d e v e l o p  i t  t o  t h e  p o i n t
w h e r e  i t  c o u l d  s e r y e  m a n k i n d .  I n  r h e
e leven years  rh ich  have e lapsed s ince  i t s
c rea t ic r ,  the  Foundat ion  has  made s lo r  bu t
s t e a d y  p r o g r e s s .

I t  shou ld  L€  c lear  f rom the  aLove r€ -
m a r k s  t h a t  t h e  F o u n d a t i o n  i s  p u r e l y  a n
educat iona l  and sc ien t i f  i c  l ,ody  and in  no
s a n s e  e  c o m m q r c i a l  o r g a n i z a t i o n .  I t
e x i s t s ,  n o t  t o  r n a k e  m o n e y  l r u t  c o  s e r v e
m a n k i n d .

An eminenc  group o f  sc ien t is ts  and ad-
min is t ra to rs  have len t  the i r  names to  the
C o m m i 0 t e e  o f  t h e  F o u n d a u i o n .  V a r i o u s
s c i e n t i f i c  s o c i e t i e s  h a v e  e p p o i n t e C  a d -
v i s o r s  t o  h e l p  w i c h  i t s  a w a r d s ,  a n d  m a n y
i n d i v i d u a  I  s c i e n t i s c s  h a v e  j o i n e d  c h e
Foundat ion  as  sc ien t i f i c  rcml .e rs .  On i t s
p6Ft.  the Foundaeion has tr ied to naintain
the  h ich  sc ien t i f i c  s tandards  o f  the  many
u n i v e r s i t i e s  a n C  i n s L i t u t i o n s  h e r e  a n d
a l ' r o a d  v h i c h  e r e ,  t h r o u g h  t h e i r  p r o f e s -
s o r s ,  e o n n e c c e d  w i t h  i t ,  a n d  I  t h i n k  c e
have pre t ty  we l l  succeedeC.

Cvc l r r  Cea l fu lP  You,  ?oo

T h e  r e s e a r c h  o f ' t h e  F o u n d a t i o n  i s  o f
innediate pract ical  velue to the averege
c i t i zen ,  Loo.  By  uncover ing  cyc les  in  p ro-
duc t ion  and c rade ig  th rows l igh t  on  the
probat i l ic ies of  bmrrs and depressions- By
u n c o v e r i n t  c y c l e s  i n  i n t e r h e t i o n a l  c o n -
f l ic t  i t  throws t ight  on the probabi l i t ies
of rar. By uncovering cycles in the prices
o f  c o m m o d i t i e s  a n d  o f  s e c u r i  t i e s  i t
t h r o w s  l i g h t  o n  t h e  p r o b a b i l i t i e s  o f
panics and of other financia.l disturbances

T h e  r e s u l t s  o f  t h e  F o u n d a t i o n ' s  r e -
search ere made avai lable to the general
prLlic by mans of reports, bound together
and issued ten t imes a year in the form
of  a  magaz ine  ca l led  Cyc l€s- l  h lon th ly
flepo rt.

For further informLion, address Foun-
dat ion for  the Study of  Cycles,  680 lTest
Frrd Avenue, Ne* York 25, Ner York.
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L e s s o l r  I T I
P a g e  2

I f  y o u  w a n t  t o  g e t  r i d  o f  s e c u l a r  t r e n d  s o  t h a t  y o u  c a n  s t u d 1 .
c y e l e s  b e t t e r ,  u s u a l l y  t h e  b e s t  w a y  t o  d e f  i n i t i z e  t r e n d  i s  t o  u s e  a
m o v i n g  a v e r a g g ,

A  m o v i n g  a v e r a g e  i s  a  s e r i e s  o f  o v e r l a p p i n g  a v e r a g e s .  T h e ,  n u m b e r
o f  t e r m s  a v e r a g e d  g i v e s  y o u  t h e  l e n g t h  o f  t h e  m o v i n g  a v e r a g e .  ( E a c h
i t e m  o f  a  t i m e  s e r i e s  i s  c a I  l e d  a  t e r m .  )  T h u s ,  i f  y o , r r  a n n u a l  d a t - a
a r e  1 0 ,  L ? ,  1 1 ,  a t r d  1 3 ,  a  t h r e e - y e a r  m o v i n g  a v e r a g e  o f  t h e s e  n u m b e r s
w o u l d  b e  a  s u c c e s s i o l r  o f  o v e r l a p p i n g  a v e r a g e s ,  g r o u p e d  b y  t h r e e s .
T h e s e  a v e r a g e s  w o u l c l  b e  1  1  (  t h e  a v e r a g e  o f  t h e  f i  r s t  t h r e e  v a l u e s ,
l 0 t l 2 + 1 1 ) ,  a n d  t ?  ( t h e  a v e r a g e  o f  L h e  n e x t  t h r e e  v a l u e s  l 2 + l  l + 1 . ] ) :

3 3

E a c t r  t e r m  o f  y o u r  m o v i n g  a v e r a g e  i s  p l o t E e d  a t  t h e  m i c t p o i n t .  o f
t h e  n u m b e r s  b e i n g  a v e r a g e d .  T h u s  y o u r  v a l u e  o f  1  1 ,  a b o v e ,  i s  p l o t t e d
a t  t h e  s e c r - l n d  y e a r f  y o u r  v a l u e  o f  1 2  i s  p l o t t e c l  a t -  t h e  t h i r d  ) , e a r .
T h e r e  w o u l d  b e  n o  3 - y e a r  m o v i n g  a v e r a g e  v a l u e s  f o r  t h e  f i r s t  a n d  l a s t
y e a r s .

f r r  s e i t r c h i n g  f < > r  c y c l e , s  y o u  g e r ) e r a l l y  c o m p u t e  a  m o v i n g
t r e r i d  w i t l r  a  l e n g t b  m o r e  o r  J e s s  e q u a l  t o  t h e  l e n g t h  o f  t h e
r * h j < ' t r  - \ ' r . i t t  a r p  i n t t ' r e s t e d .  T h u s ,  i f  y o u  i " - i s 1  t o  s t u d y  B - , 9 -
y e a r  c y c l e s  y o u  r r ' c , , u l d  c o m p u t e  a  9 - . v e a r  m o v i n g  a v e r a g e  t r e l d
w i s h  t o  s t u i ! - v  1 6 - ,  l 9 - ,  o r  2 0 - y n a r  c y r : l e s  y o u  w o u l d  c o n r p u t . r , r
r n o v i n g  a v e r a g e  t . r e r r d .

a v e r a g e
c y c l e  i n

,  o r  l O -
;  i f  y o u

a  J  9 - y e a r

A g ,  i n  t h e  p r o c e s s  o f  d e L e c I i  n g  a n c l  i  s o l a t  i n g  c y c l e s ,  y o l r  a r e
g e t l e r a l l . r ' g o i n g  t o  u s e  m o v i n g  a v e r a g e  t r e n d s ,  t h i s  l e s s o n  w i l l  c o n c e r n
i t s e l f  l a r g e l y  w i  t h  m o v i n g  a v e r a g e s .  H o w e v e r ,  a s  y o u  d o  n o t  a J w a y s
u s e  m o v i r r g  a v e r a g e  t r e r t d s  f t t r  c y c l e  d e t e r m i n a t i o n ,  y o u  s h o u l d  a t  t h i s
l r o i n t ,  h a v e  a t  l e a s t  a  g e r r e r a l  i d e a  o f  t h e  o t h e r  s o r t s  o f  t r e r r c l s  t h a t .
c a n  b r  f i t t e d .  T h e s e  a r e ,  a m o r r g  o t h e r s ,

( 1 ) G r a p h i c  t r e n d s ,  i . e . ,  t r e n d s  f  i t t e d  f r e e h a r r d  t o  a  c h a r L  o f
t h e  d a t . a .  T h e  c h a r t  m a y  b e  e i t t r e r  a r i t h m e t i c  o r  r a t i o .  T h e
t r e n d  m a y  b e  e i t h e r  a  s t r a i g h t  I  i n e  o r  a  c u r v e d  l i n e .  I n
e i t h e r  c a s e ,  t h e  l i n e  i s  c a l l t ' d  a  c u r v e .

( 2 ) M a t l r e n r a  t  i  c a  I  t  r e r r d : ;  .
( a )  S t r a i g h t  l i r r e s ,  f i t t e d  m a t h e r n e t i c a l l l ' e i t h e r  t o  t l r r :
d a t a  o r  t o  l o g s  o f  t h e  d a t . r ,  o f  t e n  b y  t h e  m e t h o d  o f  l e a s t
s q u a r e s .
( b )  C u r v e d  l i n e s ,  f i t t e r !  s i r n j l a r l y .

L a t e r ,  w h e n  y o u  w i s h  t o  p r o j e c t  y o u r  c y c l e s  i n t o  t h e  f u t u r e ,  i t
w i  l  l  b e  n e c e s s a r y  t o  k n o r n '  m o r e  a b o u t  t h e s e  o t h e r  t r e n d s  i n  o r d e r  t o
d e t e r m i t t e  a n d  p r o j e c t  s e c u l a r  t r e n d .  T h e r e f o r e ,  w h e n  y o u  g e t  i n t o  t h e
m a t t e r  o f  c y c l e  p r o j e c t i o n ,  i t  w i l l  b e  n e c e s s a r y  t o  c o m e  b a c k  t o  t h i s
s u b  j e c t .
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Leesou  I I I
P*e I

ASsl€ologn!.

In adcl'l l lon to atu(ytng rr,Vele Analysie: The ltovlng Averag6r d.own to rC.
lhe Usp of thc llovlng Averags trt Cycle .AnalXeis. tr read the folf oviag assJ.gunant
ln Spun:

cbapter 14: Pa€e zrj through the ftrst par€€raph on pege zgg.

chepter 15: Page 320 through the flrgt paragrepb on pa€o 3zS.

Pa€e 327, ilOraphlc versus llatbeoatleal liethodg,n thqu€b seeond
llne oD page 331+. $ote tbat tbe advantages and dls-
acvantages of the novlng ayerago refcr to thelr uso
ln cleterulning eecular trend, aot to thelr uee for

. cleternining eycl,ee.

Pa€e 351, rrsunnar.y,tt d.or.rn to nProblengn on paga 3Sj.

Pfoblanrg

l. Io further your stock rnarket study please novr co4ute a centcrcd 9-year
lovlng avGre€s of the logs of the lncler. If you have access to a co4nrtlng
nachlne uee the short-+ut nethr,'- :" 1 post your ansvrer ln Colrrnn C. Ii yonr-bve
only a4 eddfng nachlne end. a slide rule post the novlag totale lnto Cohrnn C.,
port tlg of each of these totals lnto the next column ancl call lt Colum Cr (io te
rcad C prlue). Eead Colunns C and Cr aecurately.

f,ote thg,t ln eonlnrtlng e 9-year arltluetle novlng everage of the logs of the
d,ata yor bavs ectually eouputed a 9-year geonetrlc noving av€ra€6 of tbe data
tbogclves. Conelder the flrst teru of ymrr novlng avere€e: Hben yor aild.ed the
uluc logg together lt vas aquivalent to nultlplylag all nine tuder values togetber.
tfhen yotr illvided. the eun of these logs lt vas the egulvaleut of taklng tbe nlnth
root of the produet of all theee numbers.

2. Nor plot on a sheet of }'t ':r ; 17n arithetlc polylrurpole pepor the logr
of tbe ttock narket ilata (S. & p. C. A. ,--Cbart.^j).

3. llow plot, on the sane chart, uslng the Bame scaleg, the ceatered 9{eer
uovlag erora€e of the loga of the d.ata. Plot the novlng average by neans of a'broken 

l lne.

Do not s€nd this chert in yet. I r.ril l ealL for lt after Ilesson fY.

4, Ew long dld. lt take you to study thls legson and the aaelgnnent?

5. Eon long atld tt take you to trork Problen 1? Probleng 2 and. 3?
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Cycle Analysis: The lVloviog Average
B y  E d r t r d  H .  D c r c Y

I t i r e e  t o r ,  F o u n d r t i o n  f c r  t h e  S t n d y  o f  C y c l e s

Tl ,e  nov in6 '  aver86e is  e  me t i rcmat ica l  too l

o l  g r c a t  u s e  t o  s t u d e n t s  o l  c y c l e s .  A s  t h e r e

is  con ius ion  in  the  rn inos  o I  3o .ne  peoPle  in
regard to t l re use ol  t l r is  tool  ,  i t  seems wise

to issue a Lul let in on t l re sut , ject .

A v r r r g r !
Every lody  lu rows t l ra t  an  tv r t rg l  i s  a  typ i -

ca l  va ' lue  wh ich  tends  to  su fn  up  or  descr i l .e
a  n u r r l e r  o l  l i 6 u r e s .  j h e r e  a r e  a t  l c a s t  f i v e
d i l le ren t  k inds  o f  averages  cornon ly  used l , y
stat ist ic ians;  but the one whiclr  or<i inary l 'o lk
t h i n k ' a l o u l  w h e n  t h e y  l r e a r  t l r e  w o r d  l Y . ? l g r
is  the  one compuLed Ly  add in6  a l l  the  i tems
togeuher anc div id in6 the total  by the number
of i tenrs.  

' l i rus,  
i f  we have four i tdns,  l0 ,  l?. ,

l l ,  a n d  1 3 ,  t h e  a v e r s g e  o f  t h e s e  i t e m s  i s
l 0  .  l l  r  l l  +  1 3  ( d r . ' S  d i v i d e d  L y  4 ,  o r  l l , i .
( . jua t is t i c ians  ce l l  en  average conpured th ig
way [he  r r l  th ra r l l  a  mr rc  ,  bu t  you  do  noL need
to rcmemler Ur is tem, Lecause I  shal l  nog use
i  t  a 5 a i n . )

f  lnr  Srr l  t r
r { t t  arrang€otent of  numlrers is cal led a l ' -

t l t r .  l l h e n  t h e  n u r n b e r s  * i t h  r l r i c h  r e  d e a l

represent ev€ttts which occur one after another

i n  t i m e ,  t h e  e r r a n g e n e n t  i s  c a l l e d  a  l l n r

t r r l r t .  T h u s ,  i n  t h e  e x a n P l e  a b o v c ,  i f  1 0 ,  1 2 '

I  l ,  cnd  13  rcpresent  C 'e  i r r i ce  o f  co t to t r  [ ' o r

eac l r  o f  four  consecub ive  ycar t ,  o r  rePresent
the nurr i ler  of  accic ients on euch ol  lour cor '

secut ive days, You woul. . l  cal l  t l re nunl 'ers Ly

this narne-8 time series.
t i o u  c o u l d  . s t . i l l  a v e r a H e  t h e  n u m l e r s  a n d

sby, for  cx, i i , ,y le,  t i rat  the average pr ice for
al l  . l .our ycar.s ras I  I !  cert t3,  or  t i r r t  t l . r r i r rg
the per iod thcre w8s an nvcrafc <rt '  L l r / ,  acci '
dents.per c lay ,  ss the ce.s€ migi , t  Le .

Yii could also say that, the average price
lor the f i rst  t } rec years res I  I  cert ts '  ( l  C t

L 2 ,  t l  ( 3 3 )  d i v i d e d  L y  3 )  a n d  t h e t  B h e  a v e r '
u g e  p r i c e  f o r  t h e  l u s t  t h r e e  y e a r s  w a s  1 2
c e n L s  1 1 i  r  l l  .  1 3  ( 3 4 )  d i v i d e d  L y  3 ) . .

UT,FIfTITIOTTS ANII ]IESCHIPTION OF iIETTIOI'S

( I b c  S i r p l e  A r i t l r e t i c  [ f l o v i o g  A v c r r g G )

Sorne sect ions of  th is Lul let in ere nerely a
restatemerrt ol rltat you can lino in eny g,ooti
t e x t  L o o k  o l  s t a t i s t i c s .  f  t t  o u t e r  s e c t i o t l s '
l iou'ever,  you wi l l  f i r rd nratcr ie l ,  sonrc ol  which
i  s  r ro  L ,  rs  f  e r  es  I  knov ,  ava i  I  a l l  e  read i  l y ,
i t  a t  a l l .

I 'b v lng Avtr tgrr
A moving averau,e is rnerely I  successiorr  o l

overa8es secureti f.o,o a series of lrurnLers I 'y

dropping tle l irsc tru,rler {iton) irr eacir trouP

""ua"g,ed 
and incrut i i r r l ,  t , 'e t rext  number in the

,ur r . . ,  a  f  te r  the  g ,Foup ,  t l tus  oL ta in ing  thc

next group to Le iverul'etl , md so on

Tl ius,  *hetr  you :rY€lsfeed t i re f i rst '  three

n u n l e r s  o f  o u r  L i , l €  s e r i e s  ( 1 0 ,  1 3 ,  a n d  l l l

airu Eot l l  , a't, t iren dropeti the first numLer
(  lC)  and ao t led  tLe  four th  nurnLer  (13)  end

avera6ed a5ain ant l  got  I  i ,  You tere.constnrc-
t ing i  nrovi-rrg aYerage. Iasy,  easn' t  i t?

!-""",r.u you were averagln6 ttrree itqns at a

t i m e ,  y o u  v o u l t i  c a l l  t h e  r e s u l c  a  3 ' i t e n r  o r

3- te rm mov i l ld ,  averag,e .  I . f  the  i tens  rePre-

senLed yearly-values you rould call the result

a 3-year nnvirrg aYerEFe . I f the i t 'qns rePrc-

sented daily 
""-1t.", You wo[ld call the result

a 3 day movirrg tverete .

l { o r l a g  T o l r l r
The moving total  is  the ser ies of  succes'

sive total" frctn rhich the moving average ie

cmrputed.
F o r  e r a m p l e :  $ h e n ,  a L o v e ,  I o u  a d d e d  1 0 ,

12, anC l l  to get . iJ ,  and then addcd 12, l1 ,
a n d  1 3  t o  g e t  3 6  ( a s  a  s t e p  i n  t h e  t a s k  o f
getting ll and 72, the tro terms of tbe movin5,
average) , you *tre cmilting a noving total'

I  t  *ag  so  ebsy  t l ra t  you  c r ic l  i  t  v i thout
Lno*in5 i t !  .

The moving totul ,  l ixe the movin3 everage,

shou lc i  Le  po t te r r  i r r  e  ts l le  o r -p lo t ted  on  a

chart asainsL tire middle itant of t lre group o{

i tems L-e ing  tu ta l le t l  ,  as  r i l l  Le  ex i ' l s ined
l e l o c .

2 7
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Place [lr is scr€€rr ovct the data so that the
f  i r s t  i t e m  (  i r r  t l r i s  i n s l a n c e  n )  E p p e e r s  i n
the  upper  s loL  and thc  lour th  i  tem (  in  th is
instance 13) in the lorer one.

Nor  ,  f rom 33,  the  sum o f  the  f i rs t  th ree
f ignrres ,  a l  ready posted in CoI .  [ t ,  sul . , t ract
r h a t e v e r  a p p e a r s  i n  t h e  u p p e r  s l o t  ( 1 0 )  a n d
edd rhat you see in the lower s lot .  Tlr is gives
yor 35 rhich you cnter in Cot.  h opposi te the
erno;.  (The arrow is placed against  the rniddle
f igure of  the uhree i terns rhose total  is  oL-
tained by [his metlrou.)his met l rou.)

Now,  a l ip  your  Ecreen dorn  a
line go that 12 shors in tlrc uPPcr
glot  end 16 in the lorer one.

Fron 36, cuLtract 12 end edd 16
to gct  40, che third i tan of  your
orovin g totel .

Cont inuc in th is r ly unt i l  You
have dropped 23  end added 40  to
cdnc up r i th the f inal  i tem in the
n o v i n g  t o t s l ,  n a m e l y  1 0 4 .

Nor, edd together the last three
i teus of  the data- -  29 o 35 r  40,
to get 104 as a chcch on the lccu-
rrcy of  your rork.

I  f  y o u  u s e  8 n  a d d i n g  m a c h i n e
vit,h direct sultraction, your taPe
r i I I  l o o k  l i k e  t h e  f i g u r e s  s h o m
t o  t l r e ' l c f t :

I f ind it l ,etter to nrn the en-
tire tcpe lrefore posting any values
to CoI.  t ' .  One reeson is that  i t
is  guicker to do your post ing al l
rt once. Another reason is, if You
ehould nake !n crror you l i l l  not
need to crase from C.ol .  B el l  the
figgree frur thc crror fonard.

In doing lqrg cohmts of figures,
I elso find it a good idea to checlt
every 50 or 100 i scrns by adding up

thc proper numl,er of i tens of the originel
data to sec if the totrl tgrce! riti thc eub-
total on ny Bapc.

Nor thrt re have our mving totalc ((bl. B)
re cooputc the roving lvcrrge either Ly di-
viding crch figurc of the mving tocel lry 3 or
by nultiplying it Ly thc rcciprocel of 3. Thic
lattcr nethod ia often ersicr. thc reciprocal
of e nunber ir  I  divided by the ntmLer. In
Ehie ca lc  i t  ie  .333333.

'  Acturl ly, .333333 x 33, the f irr t  f igure in
Col. B ia 10.999989 rhich, of courae, roundr
to ll. To get the ll in the machine directly,
I  t l raya rccord thc leet digit  of the rcci-

proca l  as  one more  rhan i0  rea l l y  i s .  In  th is
casc  we rou ld  t ,herc fo re  heve .333334 x  33  or
11 .000022.  The er ro r  i s  tw icc  as  la rge ,  Lu t
the excess is dropped anyray and this method
srves che need of rounding.

A l  t r r n r  t r  ( S b o r t - C s l )  l { r t h o d
You can compuLe e moving svera6e direculy

s i thout  cornput ing  t ,he  mov in t  to ta l  -  tUhen a
c a l c u l a t i n 6  m a c h i n e  i s  a v a i l a L l e ,  u h i s  m e u h o d
is  usua l ly  p re fe rab le .  the  mebhod is  a  l i t t le
hard  to  descr i l ,e  Lu t  very  easy  to  con ipu t .e  .
Proceed as lo l lows:

Place tlre reciprocal of the nr-rnLer of items
o f  t h e  r p v i n t  a v e r e g e  i n  t h e  m a c h i n e .  A s  w e

are comPuting a 3'itcnr nroving avera6e I le. Put
i n  t h e  m a c h i n e  t h e  r e c i p r o c a l  o f  3  r h i c h  i s

l / 3  o t  . 3 3 3 3 3 3  ( o n l y ,  8 s  a L o v e ,  w €  c a l l  i t

.333391). l l 'e lock tl is f i6rre into tl ie machitre

for the whnle operat ion.
t e  f i r s t  n , u i  t i p l  y  t h i s  r e c i p r o c a l  t y  t h e

f i rs t  i cau  o f  our  daLa,  10 ,  and o l 'ua in  3 '33334 '
I t  t i o o t  t r l o r l n g  t b t  r  p r o d n c t ,  w e  t l t e n  m u l  -

t ip ly  the  rec ip roca l  Ly  12  (add i t  in  12  t im-
. t )  end obr ,a in  a  ro ta l  o  {  ?  .  333348.  . { l  tbou  t

t . o o r l u g  t b r  p  r o d o c l  w e  t h e n  m u l r i p l y  t h e

r e c i p r o c a l  b y  l l  t o  o L t a i n  a  g r a n d  t o b a l  o f

1 1 . 0 0 0 0 ? 2  o r  l l ,  w h i c h  i s  t h e  l i r s t  l i g u r e  o f
o u r  m o v i n t s  a v e r a g e .  (  I  / 3  o l  t h c  l i r s t  i t e m
t  t / 3  o f  t h e  s e c o n d  i t e m  t  l / 3  o f  t h e  c h i r d
i tem is tlre sane as the sun of t}e lirst tltree
i tans divided ty 3 J

l l 'e then renxlve l /3 of  t l ,e { i rst  f i6ure Ly
.  subtract furg rhe locked- in reciprocal  l0 t imes

t o  g e t  ? . n f f e g Z  a n d  m u l u i p l y  ( a d d  t h e  r e c i -
procal  in)  13 t imes tp oLtain 12000024 or 12,
ihe second fipr'e of our npvint sverate . This
process  is  cont i r rued r ighb down the  co lumn
intit 23 tinps the reciprocal has becn renroved
and 40 tirnes the reciprocal has Leen added in
to obtain 34 ,66F,13(,  or  31 2/3 for  che moving
everage value for 1943. l lr is value is checked
by adding cogether 2Q t ines the reciprocel- ,
33 times the ieciprocal, and 40 times the reci'
procal ,  or  adding 29, 35, and 40 and div id ing
Ly shree .

I f  we were  cornput ing  a  ? 'year  mov ing  cv-
crogcr ue would, .of eourser use the recipmcal
o f  7 ,  wh ich  is  .11285p ( t l re  las t  f igure  has
been raiscd Ly one). .  To tec the f i rst  i tern
(or lerm as i t  is  r rore usual ly col led) of  our
mov ing  rverege,  re  edd Sogether  the  sum o f
this recipmcal t ines each of the first seven
i tanrs of  the data,  and then edd and suLtract
products of the reciprocal as above.
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A B
4 .Yger  i loy .  AY.
Por teo to  n t t

Yrer  Drr r  S:co*o Por t  r to t
lCg | r t r eo  r t r u3

I  Yee r ;

c
2 . Y t e r  M o v .  A v f t
o f  a .Y [ r r  t l o .  f v .
r . f ,  e  C a T t l f o
a . Y t A r  l | o v .  A v t r .

o r  C o l .  A

TAl t r  6 .
Col t?urATto l t  o t  i l t  2 .YfAl  Hovt re  Ave r rcE of  A a.y t^ r
Mov .Ave  r ree  . .PosycD  A3  I  t  I  i  Do te  l t  Acwr l  P r r c r r  ce

Fo rou I rr
F o r  t l r o s e  r h o  l i k e  c o  h a v e  r e l a t i o n s h i p s

expressed in  lo r r ru  I  a  fo r ,n  ,  i  t  may l ,e  s  ta  led
that the l 'ornrula l 'or e centeretl 4-year movirr5
a v e r o t : e  i s :

[tA" =a +3L r ?-c r 2o r e
R

or more aimply:

lha - l h  r  l ,  o  c  .  d  t ) h

l 93 t
l93a
t935
l9$
| 937
t9tt

t o
r 2
l f
t 3
r6
l a

t 2 l
t3l

s
32
3a

In  any  cvent ,  the
2 -year nrovin3 evereBe
s { €  o r ,  o o r e  u s u a l l y ,
rYerst€ .

f ina l  co lumr  i - .  ca l l co  a
oI a 4-year moving rvcr-
a centered {-year noving

' l l r is  
secorr , j  sect iorr  of  the report  wi l l  te l l

yotr  l row to use Lhe noving aycraFe in stat ist i -
caI  l , tocet lurer wi  t l r  part icular enrphlrs is ul)on
iLs  t rse  i l r  cyc le  ana lys is .

l l re  mov in l :  av?r i l1 ,s  i s  userJ  (  o )  to  s ' ,  ooL i r
t inre ser ies,  ( l t  to approxinrate t l re Lrerrr .  o l
t i n e  s e r i e s f  e n d  ( c ) ,  i n  c y c l e  a n a l y : : i s ,  L o
l r e l l . u s  ( i )  t o  s e p e r a r €  c y c l e s  a n d  ( i i )  t o  o l . -
ta i r r  e  r :o re  e racr  cs0 imat€  o f  t j re  c i ra rac ter -
i s t i cs  o l '  eac l r  o f  the  var ious  cyc les  tha t  nay
Le preser r t  .

A. Thc Ucc of tbc l loving Avemgc

tc Siootl,h Tirc tieriec

I l , c  c h i e f  u s e  o f  m o v i r l f  a v e r o t e s  i n  o r d i -
r r i r |  s ta t i s t i ca l  p rocedure  is  fo r  l l re  smooth-
i t r1 .  o I  t ine  ger ies .  As  t l , i s  use  o I  t le  mov in6
arersge as grrch does noL part icular ly concerrr
l l r e  r y c l e  a n a l y s t ,  i t  p i l l  [ e  t o u c h e d  u p o n
l re re  on ly  very  l , r ie f l y .  .

1.. snootjr curve is one wlrich does not change
I t s  s l o p e  i n  a  s u d d e n  o r  c r r a t i c  n a n n e r .  l } e
gtloerrt interestcrl in snrootl ing tirre series is
r e l e r r e d  t o  l ' r e t i e r i c k  R .  r l a c a u l s y ' s  c l a s s i c ,
Thr  $ r roo th lag  c t  Thar  Sr r l r t ,  l ,u l , l i s l red  ly  the
\  o t i  o n a  I  l . u r e a u  o [  [ c o n o n r i c  F e s e a r c h  ( N e w

she re  a  t o  e  rep reseo t  - quccess i ve l y  eac l ,  f i ve
corrsepuLiye i terns o f  t l re  data ar rd  iA.  s tar rds
l o r  t h e  r l - y e a r  n l o v i r r g  a v e r a $ e  l o  L e - p l o t t e d
a1- .a inst  c ,  Lhe cerrLer  Lern,  or  i ten.

I I .  IH} :  USH OT THD I IOVING AVINAGH

Y o r k )  i r r  I a 3 ! .  
' i l r i s  

l o o k  i s  r r o w  o u r  o f  p r i n  r
Luc you can occasional ly pick ul ,  a copy (rS to
r l0)  i r r  second-hsnd iook stores and ol  course
you can elways corrsul t  i t .  at  any goor i  l i l rary.

f h r  E l t r s t  o l  l { l v l n !  A r r r r g r r  U p o a  f f r l d o : n
F l u e t o r t l o n r

It should Le olrvious that Ure e'Tect of rov-
in1 :  averages  upor r  random f  lucLuac ions  is  to

average ouL t l re  i r re f {u le r i  t ies .  I c  shou ld  I  e
eoua l ly  o lv ious  Lhat  l l l e  nore  i te r r rs  t l ra t  a re
cqnl.ined into the moving average, t lte srnootlter
r i l l  t e  y o u r  r e s u l t  e n d  t i r e  c l o s e r  i t  u l i l l
approx imate  t l re  avera le  va lue  o f  t l re  succes-
sive nunr lers.  Chre example s l rould l ,e enouFlt  to
r n a k e  t ^ h i s  p e r l e c t l y  c l e a r .

I n  C o l .  A  o l '  l a l l e  ?  a r e  s h o m r  ? . C  d i l , i t s
Baken at  randonr fnrnr Uhe Neu'  York C. i ty te le-
p l rone look .  For  demonst ra t io r r ,  l l tese  d i r i t s
have Leen stnootled Ly e 3-i lgn npvitlt sverage,
a  ? - i t e r n  n p v i n f  s v e r a g e ,  a n d  e  c e r r i e r e d  l f  -

itcrn movingl averad:e. See Fi6. I on pape 307.
I  t "  is  oLvious [ ,Y inspect iotr  t l rat  8s re in-

cre.ae tlre numlcr ol itenrs of tl,e nnving lvQf-
Bt€ ,  the  c loser  a l l  te rms o f  the  mov i r rp  aYer -
abe tpproaclr t lre averape value of all the di;-
i t s ,  * h i c h  i s  5 . ( ? .
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T h e  c a l . l e  I e l o v  s h o r s ,  l y  m e o n s  o f  c o n -
t ro l |e t l  da ta ,  th ree  t rend I ines  and,  in  con-
nect ion r i t l ,  ead:,  i ts  5-year lovirrg averale.

T l re  t , rend shown i r r  Co l .  A  i r rc reases  Ly  a
colr l r r t  jpunl .  ' l l rc 

t renr l  s l rorrr  in (bl .  C i r r -
c r e e t ? s  l , y  t n s u n l l  t h r t  g . t  p  r o g ? . t r t  r t l y

i l r . t t t t  as  t in re  6oes  on .  The t ren< l  sho*n  i l r
C o l .  l '  i n c r e a s e s  I ' y  t l t o u l t r  t b l t  ! r t  P t o 0 r . r -
t l r r l t  l r r r  a s  t i m e  t o € s  o n .  ( b l s .  l ' ,  l l ;  a n d  F
slrow a S-year rrrovirrg, rvcfi6€ lbr each of these
t l r r e e  t r e n d  J i n e s .  T h e  t r e t r d s ,  v i t h  t , h e i r
rnovin;  averaFes supei i rqrc- .ed l .y n€arrs ol  l . ro-
ker r  l ines ,  a re  s l ro r r r  i r r  F i6 .  I  on  page 3n?.

T r  n r  E .
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I t  r i l t  [ e  n o t e d  l y  c o m p o r i n l .  t l r e  t n o v i r r p

everages wi t i  Ure Lrer rd  thot  $rere,  as  in  Col  .

A ,  t he  t r end  i nc reases  [ y  a  consLanL  a :noun f ,
t he  n rov ing  ave rage  co i r r c i des  w i t h  i t .  V ' l r e re r

as  i n  Co l .  C ,  t he  t r end  i uc reases  l y  a l no t l n l s
thaL  bc t  t r ea te r  es  we  ho  f r o rn  yea r  t o  yea r ,

L h e  t n o v i n 6  , v e r e g €  I  i e s  a L o v e  t l r e  I r e n d .
l l he r€ r  as  i n  ( - o1 .  E ,  L l r e  t r e t t t t  i nc reases  l y

an rou t t t s  t ha t  q (e t  l ess  l r om yea r  t o  yca r  t he
nrov ing rveru le  l ies  Le lor  the Lrard.

f h r  i o m t r l c  i l o v l a j  l v r r r g r  r n d  l t r  U t r

l o r  g row th  cu rves  t ha t ,  i nc rease  l y  a l r  i n '

c rcas in l :  d t rourr t l  suc l ,  as  the curv t '  s ( ' t  lo r t l l

i n  C , o l  .  C  a L o v e '  r e  c a n  u s u a l l y  l ' c t  a  l e t t e r

f i t  L ' y  co rpu t i ng  3 fp  f r on r t r l  c  mov ln6  rY r t r g t .

I n  f ac I  r l t e t t  L l r e  g  ro *  t l t  i nc re l ses  . l , v  i  n  -

c reas ing  an 'ou t l Ls  such  t l r a t  t he  t e t r  o l  l  f o r t l r

is  constant ,  L l r "  FGcr t rc t r ic  lnov i l ls  av t :Fe pe r i l  I
g i ve  a  pe r l ec t  f i t .

' lhe 
F€oo,et r ic  n ,ov i t ,p  overaFe is  r rere ly  t l re

a  l u  r o o  I  o f  t h e  L e r n r s  n u l  t l  p l  I  r d  t o i . e L h < ' r

i n s t e a d  o l  t l r e  n t I  o l '  t l r e  t e r t r i . s  r d d r d  r o '

ge t l r e r  .  l o r  exa r r r l r l  e  ,  l o r  a  3  -Y€3 r  [ ! o i r l r  I  r l  c
: t , ov i l rF  ave ra f : € ,  i nsDea t i  o f  success i ve l v  r r l i l l g

t o i e t l r e r  eac l ,  l i ve  co l t secu t i ve  t e r i  s  o t t t i  t t t  -

r l d t a !  L v  l i v e ,  y o u  s u c c e s s i v e l v  r n u l l l r l y  t o -
g  e the r  eac l r  t  i  ve  con secu L i  ve t  ernrs  ar rd  t  ake
t h e  f i  f  t l r  t o o  t  o l  t l r e  l l r o t l u c t  .  

' l l r e  
l o r n . t : l a t '

Io r  a  5-yea f  r . r r i t l rnrc t ic  nrov i f tF  &vern1.e t t t t rJ  i t

5  - vea r  p ron  c t r i c  t l ov i t r ;  ave r . r l - e  f l r e  &s  t ' o l  -

I  oss :
T l re  a  r i  t l rn 'e t  ic  r r iov i r rp  cver i tp  r  i

a o l ,  r  c  o d .  Q'
l A "  = r

' l i r e  
l . t rn ,e t f i c  mur i t t ;  i rYe r i r i d  :

9''0" =

( i t
t l 'O l  i  l r  ; . .

c o l | l s ( ' ,  i  t t  ; , 1 ' 1 1 3 t  l ( ' e t

a l v t ' f  i t ( : i ' r  o t i (  r t t e f  f  l t

[11  3- ( ' l  i t  .  t \ r t i  ( ' t  l ' l  C

I  o t rk  s  i tp  t  | , r '  I  t , ;  l t  '
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accident thet  L l te "  idcal  "  uavea thaL I  have
d i rg rarar red  in  n rany  o f  the  char ts '  thac  have
lrear puLlished ere ot' t lr is shape.

l lo re  exac t ly ,  I  rou ld  pu t  i t  tha t  the  loer -
t l  thnr ol  the data s€Gfrr ,  on thc rverage, to
cor r lonn to  a  z igzag shrpe . lhe  resu l t  o I  th is
f a c t ,  o f  c o u r s e ,  i s  t l r a t  t h e  t v c r a 6 e  ? ! Y e
shape is ssv-tootJr shen dre rap data ere lt lot-
ted on soni- logar i t l rmic paper. lh is is anot l rer
tay  o l  say i r rg  tha t  the  s ides  o l  thc  tver rge
rave seem to {ollo* the slrape of uhe compound
i n t c r e s t  c u r v e .  

' l h a t  
i s ,  t l r e  g r r c r n l r g r  r i s e

I ronr  the  t rou6h to  the  ax is  i s  the  aame aa
the Prtcralrgr r ise f rorn the axis to the cresL

For exarrple,  i I  the t rough ie at  T) and the
ax is  i s  a t  100,  t l re  c res t  rou ld  Lc  e t  210 (no t
l$); one hrurdred is twice flt , and uwo hrurdred
is twice ore lrundred. A rave t^hat follows tjr ie
la r  i s  i l l us t ra ted  in  F ip .  5  on  pag,e  307.

( lhe character ist ics just  t iescr iLed of fers
a n o t h e r  r e r s o n  w h y  i t  i s  u s u a l l y  s o  h i g , h l y
des i rab le ,  in  su l jec t in t  a  ser ies  o l  f igures
to a rhytlm analysis, to convert the raw fig*,-
res into logar i t f inrs belorc start ing work,  and
to rork with tlien throughout tlre course of tie
ana l  ys i  s .  )

i lay I lrasten to say Lhat these Leliefs are
ent i re ly the resul t  of  o lservat ions as to how
t l re  waves  in  genera l  ac tua l l y  do  l rehave,  and
are in no sense the resul t  o{  theor ies as [o
how the waves t t  ou6,ht  "  to l rehave. f  do not
ye! know enoug,h to talk "oug,hts. "

A  s e c o n d  c h a r a c L e r i s t i c  o f  t h e  s v e r e g e
*ayes  o f  t l re  rhy thms I  have s tud ied  is  t t ta t
sith nnst of thenr the uprard rpveruents and the
downrard n:oyements secf l !  to Le symmetr ical .
That is, [ lre loss ccnd to fall midway becween
the highs, attd vice verso. This charactcristic
is so ;enerally true that I have cotre lo sus'
p e c t  a s  p o s s i L l y  s p u r i o u s  e n y ' e v e r a t c  w e Y e
rh ich ,  r i thou t  a  reeson,  {a i l s  to  con lo rm to
t h i s  p a t L e r n .

On the otlrer hand, I have cort across un-
doubced rhythms rhere the avcrote taves rere
v e r y  d e f i n i t e l y  n e i t h e r  s y n m e t r i c a l  n o r  o f
sinrple zigzag or compowrd interest fonn- I c is
not safe to t ry to general ize too r iSidly.

In  d iscuss ing  the  e f fec t  o f  mov ing  aver  -
t tes upon per iodic wayes, I  have chosen l 'or
i l l u e t r a t i o n  e  p e r f e c t l y  s y m m e t r i c a l  r e c c -
i  l i n e a r  o r  z i g z a g ,  u t v e ,  L , e c l u s e  f o r  s m a l l
ampl i tude vaves this is e c lose approximat ion
ol  the typical  form and is in fact  scenr ingly
lhe exact forrn when bhe data arc converted to
I  o6a r i thms.

Thc [Jfect  of  Soviog Arcr lgcs
upoD Periodie lavea

l .  S l n t l  r  d r r r r
l .  r l r r a  l h r  L r a g b t  o  I  t b r  l ' { o v l n g  . t r r ? t g .

l r  t b r  S u t  m  t h t  l o l l b  c l  t b r  l , r v r

Suplrcse yuo have a c ime ser ies thai  evi-
dences  a  per fec t l y  re6u la l  Q-year  cyc le  tha t
repeats  i t se l  I  t ine  a f te r  L in re  as  in  f  i6 .  6
on pege 30?., l 'he f i6ures for  t ,he annual  value
of such a t ime ser ies are given Lelor.

Let us corputc tfie 9-year noving, average of
t l , i s  ser ies  o f  l ig 'u res  es  in  Co l .  C  o f  

' l a l le

1 0 .
It is olviorrs frot, relerence to Col . C tlrab

the rave has disapgreared and tlrat t lre movinS,
e v e r s g e  i s  m e r e l y  a  s t r a i g h t  I  i n e .  

' l l r i s

s t r a i g h t  l i n e  h a s  L e e n  p l o r t e d  o s  e  L r o k e n
l i n e  i n  F i g .  6 .

A  m o n r e n t ' s  r e f  l e c c i o n  s i l l  e x p l a i n  t h e
r e a s o n  f o r  t h i s  L e l r a v i o r .  A s  t l r e  l a r g t h  o f
the movin6 avera6e is the sane as the lengdr
o f  t h e  w a v e ,  t h e  v a l u e  o l  t h e  i t e m  t h a t  i s
added is always the sanie as t , l re value of  the
iucrn that is dropped and, in conseguence, the
movin5' everage rsrrains turchanged.

I t  is  possi l le to 6eneral ize bhe aLove oL-
serva t ion  and to  say  tha t  sher r  Che mov ing
arerase has  the  same Iengt l r  as  ony  per fec t l y
regu ls r  wave,  i t  e f fec t  i s  to  e l im ina te  the
save conpletely .

A  9 .y r r r  r {o r , "o  ^ r tL t t  lo ;  ^  9 .yErR t r^yE t r l
C o r r r o l l E o  o A T A

Y f A l

C o x  r e o r r t o  9 . y e r r
OA rA  l r l oY t f i e

E Y t  D E i c t x e  T o t . o r
A  9 . Y E A I  O A I A

TA YE

c
9  .Y  C^ r  Mo  .  Av .
O f  T I I C  D A T A
( C o r - .  B  i  9 r
o t  T l r E s  |  / 9 2

o l  r f r t S
. l l t l l l .  T x E

t t c l ? r o c ^ L  o t  9

l o 2 . t
l 0 2 . t
t 0 2 . t
t o 2 .  E
t o 2 . t
I  o 2 . t
t 0 2 . t
1 0 2 .  E
t o 2 . t
l o 2 .  t

I t r
2tt o
3 n o
4 r H

5TX
6 r H
T lil

8 r x
I tlr

f 0 r H
l ' t  ? x
I  a?x
| Srx
l 4 T x
t srfi
l 6 t t l
|  7rx
I t r H

r o 5
i l 5
LzS
t l 5
t o 5
9 5
c 5
t 5
e 5

t 0 5
t r 5
!-3J
t t 5
t o 5
9 5
E 5
t s
9 5

:

9 2 5
9 2 5
9 2 5
0 2 5
9 2 5
9 2 5
9 2 5
9 2 5
9 2 5
9 2 5



uarla 'I1tun .rarrr[I ooocoq Iatlr 13':luof ?atl
saierarl llurlqq a{? 89 leql elou Ilrr noA

'[t[ a'ied uo g 'EU u! parrold arB senlB^
snorJBA eqtr 'srltiue 

I snorJBa Jo satrlare
flurr,ou qtT.r .raqtaiol rtulnolloy eled eqt. uo
gI'e tlBI ur uar13 8r e^Ei B qcns 'eaBr (qror
nrr) .reaurlrtcer c uodn tcalJa eqr lsrT; rapts
-uoJ 3JOJ-Jeql Sn le'l 'eJueJeJJIP B e{3ul 01
surtal eaBf aqr Io edrqe aqt lurod su;t ty

guriroru rga.{-t I B Jo '.ee.r.^" guracrn ;Jfifi:
Jo 'als.raee dutrou.rraf-l B ro raSerars flurrou
.rua{-g I ro 'a{T[ 

1oo1 rrplq a^Ba .real-6 B Jo
aJelale iutrou .rea[-e o ?Bqn repuon Iu|| no;

'll lr rlllf lBl{ lrrtr1lt rEcr Erff rf
'urp rq1 I. qllut1 rql Bcrd lurrrf f t0 f l ltqt
q1lrr1 | f. rl rtr:rey llJrc1 rql ErqF .t

.sJsaI 9 puo s.rraI 6 rpql Jo a1dr1
- Ino s sI n esnBceq ' sea€r .realr 9 puB reaA- 6
erlt ql oq aleuturtla {leraldruoo plnon a?rraee
?rrr.rou .rua{-g I uB trrlt etou osIB p{mrls nol

'1lnseJ erBs alll a,r1d plror afllrara
?utrql rual-gg ro '.real-16 '.leal-gf 'reaI-6I s
'eirB,t ra{-9 :tlnlar Altcayrad B a^Bq 3n II

' aleJelB flureou real-9g e Jo 'aflelaee flutaoo
.rea{- Le s IIIA os puB '11 aleulCITlo Alatald
- uroc I I Ia af e.re es Sutrou r ear{- 61 uB 'a aB a
reaA-6 relnte.r ,{yrcey.red b aroq er II 

'sntg

aAan JBlrtiar Aur
-1 Bururr I a ,( 1er elduroc osl B I t Ir eAun arll J o
qrtuel aqt s"mlt 1a1d1r1nur lrrlerur raqlo {ue
ro) aeJql Jo oat sT lBql afir.leru ?uteout y
rArr.ql t. qt0ml rql 1c rgltf lrp prtrlrt EV
r1 rllrruy 0ul^0!{ lrlt tI qllur1 rgt urql 'q

.dorp ar an[t^ a{1
sB arrBs arll sln,rle sI ppB ar an[t^ eql esns,
-e1 8! eu1[ rq:lrorts e lag er uoareJ aql

Yr YO t||l
J0 trYrtAV

'A On rYiA.g

xrttlvd
tA t.t trt.tu

rrtA.s OTJYXS
rvlnttrr I xY

txtrrto tA3 Yrvo

uYtA

:snoTlor lBrl1 a[]lsl aql ur Pel8Jrsnl
- [I sr 1]8I sIrlL ' :.aolBrlr 3cu?JeIIIP Ou

Ealgur aao,r aqt Jo aderls erlt '.re1nia.r lltca;rad
s r uolr ltade .r aql sB 8uo1 sy ' adeqs raqlo
1to8 PBll eAsr eqr tT-euII lqtrBJle. 3-llnsar
aurBs aql rat Plnorr ?rr It JaPuon {ru no;

drq5 rf flnrrd ?rr P?0 lc trllr

:

oo9
m9
@9
009
009
009
o:t

(att3"tof,)
olrlrrtJ
YIYO fXI

J O '.AV

txrAoll
rYrA- 9

0

xolr tEod
oxe

I lll 0r
o:lrsod
I 'roJ
,o'roI
t xlAon
rYI1'3

f,

Loll lsod
ort lxr ol rYtA

J ils oa
Yt YO I'|r tA Yl

J o'rol rvt^. 9 Y
trrAon 9xtJralotA3
tvl^.9 vrvg

lAVt rviA'9 Y JO l9trlAY txl^oll tv31'9 y
'l | ,'lrvl

(. uorlJas
rarlrBa uB ur patBr?FnIIT s3 tIB :1I ro[e,l
UTBI a^Brl P[no,r ain-rarg 9ur,roru aq1 sfunouB
iursea.rcap d.1 Jl !r! a^oIB urB[ aAorf plnor
allsJarc Surlout arll 'slunout ,trtsca.rcrrt .( 1
PasBarful PBrl Ptr|rt eq1 JI) 

.aaBh a{r .to IBeIr
puB aarJ Puarl aq? Pacnporde.r aABq plnoJi au![
puarl pue e^sn paurrluof, eql Jo aile.trrn tur
-Aotr .rea{-9 eql'slrnoue luElsrKrc {q lasaarrur
leq1 3uTI pua.rl B 01 eAs,r .rsaA-9 e.:1 peppB
peq nol tr lBrll snor^lo e,l osto plnoqs rI

(.fgt 'd 
"T) 

.palrets ar
rfJrrf,r ql!n eABa .rsa{-9 a{1 uodn pasodrur.ra<ins
euII ue{or.l B to srrearu d1 L 

'f 
:l u! palrnrfc

sT 1I ' 
"uT1 

trpru.rls E Alerac Et 3aB,r .rea(-g
aq? Jo a9etarn irrr.rou leal-y atll 'ors,r Jrll Io
uorleurur[a .?e lJiuoc B le!| nod rrrnle a"roil

' al e.lare
Suraou reed-y patTrtr)c rtarll rprr .rar;1ailo1 .u.
-a!8 aro B1€p a{L ' eaer .rra{-g relrr';lat ilrea;
-rad e 9ulcuapr^a so.rnlTJ Jo sarras B sort'l
'tulnolloJ 1x3u ,[[ ]['[el,.a1duroxa Je:llo

ool
ool
ool
oot
o0t
ool

ooz.l
@21
00? |
ooz I
ooz 1
ooz I

96
93
56
EOt
rn901
96
98
g6
901
lTt
sol

xlel
xt,l l
n.lO l
xr6
xr8
xrl
xr9
xrS
t{r t
ort
orz
ts I

- s3 xtol go! xr6
oot st xr3
oo I g?i xrt
ool oot Hr g
OOI S I xt3
0Ol SOI xrt
o9t s8 org

l?i oxz '_. 
9ot r;l

I y - uB lJo,il sn la J 
' sa lcdc prrnodruor ;lu rt cr af as

ili:ll]il"io,:;ffi.::ili,:'i"l.,1"],3:l.";."o



S P F I N . G  l q 5 4  . .  . - -  l q

the  len6th  o f  the  nov ing  average equa ls  the
lcngth of the tave, Llre noving average tcccrnes

e  s t r a i 6 l r t  l i n e .  $ h e n  t h e  m o v i n g  a v e r e t e  i s
longer thatr  the length of  the peve, the vave
r c r p p e e r s  i n  i n v e r s e  ( u p s i d e  d o s n )  p h a s e -
tha t  i s ,  fo r  the  I  l ' year  and l3 'year  mov ing
r y G r s € c s ,  t h e  Q - y e a r  u a v c  r e a P P e a r s  r i t h
t roughs  :here  t l re re  re re  c res ts  in  the  or i -
g i n a l  d e t a ,  a n d  w i t h  c r e s t s  i n  t h e  n o v i n g
ivcFNte there we orig:inal ly had trouSlrs .

The reason for th is is very easy to see.
T h e  l 3 - y e a r  r n o v i n g  a v e r a g f e ,  f o r  e x a m p l e ,
c e r r t e r i n t  o n  !  i r o u g h ,  t r o u P s  t o g e t h e r  t w o
lr i6hs end one lor  and is therefore oLviously
r lorr  the averste of  one g-year wav€, aL t ime

of  t roug l r .  As  re  p rogress  in  t ime to  a  Po-
s i t i o n  c e n t e r i n g  o n  a  c r e s t ,  L l r e  l 3 ' y e a r
moving average includes Lro lows and one hiSh
and is  there fore  o l ,v ious ly  l r l l r  the  average
of one 9-year save at  t i r rc oI  cFesL.

T ^ l r  t 3 .
y A r t o u s  l l o v r t c  A v : r r e t t  o t  A  t . Y E ^ t ; A v € ,

A B
OA TA

Ev t  oe rc t l e  3 .Ye  r r
r  R te l l r r  Mov l xe
R tc r t  L  t xe  A t  AY t tAe€

Yeer  9 .Y[Ar  lAYf  or  Dr te

7  . Y : , ^ r  9 . Y t ^ r  I  l . Y c e r  |  3 - Y : r r
t b v t r c  t l o v t | | S  l l o Y l t e  H o v l , | e
AvErAc€ ,  AYt rAeE Aver rc t  Av t rAcE
o r  D r r r  o r  D r t r  q r  D r r e  o l  O r t r

c

3 - Y  E A  r
Movr  x  c
AVC TACE
o r  O r t r

, 1 3 t  l O 5
z x o  n 5  l l 5 . o
3no !-3.1 !lL-3 [r:l
a r H  i l s  l l 5 . o  l l l
sn ' t  tos  105.  o  |  05
GT l t  95  95 .0  97
7 r x  t 5  E E . 3  9 3
t n r  E 5  e t . 3  9 3
9 i l  9 5  9 5 . 0  9 7

ton r  l o5  105 .0  l o5
i l n r  i l 5  1 1 5 . 0  l l l
| zrH Lat t.!E..9 U!!
t 3 n {  i l s  1 1 5 . 0  l l l
I  a r x  |  05  l o5 .o  t os
|  S rx  95  9  5 .O  97
t6  n ' r  85  EE .3  9  3
|  7n r  c5  EE .3  93
t E n {  9 5  9 5 . 0  9 7
tg rx  l o5  105 .0  n05
2 0 r | {  l t s  1 1 5 . 0  l l l
2l sr E! LtL-g lll
Z ? ' t o  l l 5  1 1 5 . 0  l l l
2 3 r o  l O 5  1 0 5 . 0  l o 5
2 t r x  95  95 .0  97
25n r  85  E8 .3  93
2 6 i l  t 5  8 E . 3  9 3
27Yx  95  95 .0  lO5
2En{  l o5  l o5 .o  |  |  I
a n r H  l l 5  l l 5 . o
30nr t3g
( H r  c | 3  o F  : A c H  c Y c L :  u t a o € l l .  t x t o l

:

1 0 6  . 4
|  0 3 . 6
t o o . 7
9 7 .  t
9 7 .  t

t 0 0 . 7
r 0 3 . 6
1 D 6 . .
l 0 7 . t
t 0 6 . r
1 0 3  . 6
t o o . 7
9 7 .  t
9 7 . 0

r 0 0 . 7
|  0 3 . 6
r 0 6 . 4
I  q 7 . 8
1 0 6 . 4
t 0 3 . 6
roo .7
9 7 .  E
9 7  . 8

' ' :  '

:

t 02 .  c
t o 2 .  t
r 02 .  t
r o 2 .  t
t 0 2 . 6
lo2 .  t
1 0 2 .  t
r 0 2 . E
t o 2 .  t
t 0 2 .  t
t o 2 .  6
t 0 2 . 8
r 0 2 . 8
t 0 2 . E
t 0 2 .  E
t o 2 .  t
1 0 2 . 8
t02 .  E
t 0 2  . 8
t02  . 8
f o 2 . E
r 0 2 .  E
t o 2 .  E

I
t o 4 .  I
1 0 5 . 9
rffiE
t o t .  I
r o 2 .  3
r00 .  5
9 9 .  5

too .  5
1 o 2 . 3
f  o l .  I
t o 5 . 9
t o 5 . 9
l O t l . l
r 0 2 . 3
t 0 0 . 5
9 9  . 5

too.  s
t 0 2 .  3
t 0 4 .  I

ry

:

t 0 6 . 5
1 0 6 . 5
|  0 5 . 0
t  0 2 . 7
|  00 .4
9 9  . 6

r00, a
1 0 2 . 7
|  0 5 . 0
toi-i
t o6 .  s
1 0 5 . 0
t 0 2 .  7
t o o . .
99  . 6

100.  .
t 0 2 . 7
r o 5 . 0

:

l .  S u r r r t t n t l o n  l o r  R r e t l l l u r r r  h l r r r
Fig.  9 sas sorked out '  l ,y  tsenjamit t  Foote

and Jrnes A. Mitdrel l  of  the l tar t ford Electr ic
Light Conrpany to gerreral ize these facLs for
tccti l inear rraves. ' lhe charc was drawn for you
Ly  l ! r .  M i tche l l .  I t  1 : i ves  you the  perccn ta te
o f  t h e  o r i g i n a l  a n : p l i  c u d e  r e m a i n i n g  i n  t l r e
n o v i n E  a v c r s B e  l o r  a l  l  s i m p l e  e r i t l r m e t i c
noving averag€s up to four t inrcs the length

o f  t h e  r t v e .  ( F i r .  9  r i l l  b c ' f o u n d  l a t e r  i n

th is  bu l le t in  on  psge 314.  )  Th is  char t  i s  a

mos t  use fu l  one  f o r  a l l  c yc le  ena l ys t s .  I  use
m i n e  c o n s t a n L l y . l , e t  u s  * - o r k  o u L  a n  e x a n r p l g
o r  t v o .
T r o  E r r n r p t  r  r

Suppose  re  l t ave  t a l r . en  a  22 -yea r  mov in6
t ve ra t re  o f  a  se r i es  o l  l ' i gu res  t l r a t  con ta i t t s
a  l ? - yea r  r ec t i l i nea r  ( z i gzag , )  r ' ave .  l l ow  n ruc l r
o f  t h e  l ? - y e a r  u a v e  e o u l d  r e r n a i t t  i n  t l , e  3 3 -
yGar  n rov ing  ave ra6e?  

' lwen t f  - t r o  i s  upp rox i  -

r na t c l y  I 9 .11 .  o l  l ? .  l ' i nd  lT l  o r r  t l r e  ho r i zon -

ta l  sca le  e  t  t l re  loLtor r  o f  t ' i f  '  a  '  ( ' r t r ts t  nrc t  i l
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. .  E r n r r r l  l r r l l o o  h r  S l l r  t l r r r
At t}ris point you may ask, doea this chrr 3

hold true lor giae revec Jrd for other talc!
t h a t  l r e  n o B  r e c t i l i n e t r  o r  z i g z a g  c h a p e ?

No, i t  doer not.  Eech ahape of  revc requires
t leparrte dia6,ram. For gine revcs [!r. Foote
and llr. i l i tchcll csrslnrctcd Fi6. lU, lnscrted

p r e v i o u s l y  i n  t h i s  b u l l e b i n  o n  p a g e  3 1 4 ,  r o
shor the percentage of the original anplitude
rnnaining in t}re noving rverabc of a sine rave
{or all given lengthe of npving rverege up to
four tinec thc lenguh of the rave.

I f  y o u  p r e f e r  t o  u s e  r  t a b l e ,  r e f e r  t o
T e b l e  B  b e l w .

TA8LE 8

P: rc t i reec  o f  L?L l tuoE oF  Or rc t r tL  tAyE RGi . l t t t t r t c  t t  A  Mov t t6  Av t rA€ t .
l f t t t f  t r l t  l l yc  t t  Re  cu l re .  Svure  r r t cAL .  uo  Sr r :  S re re  o

For Yrr lout  Ltxerxt  oF l |ovt te AyctAcf ,3 ur  to Four Ttrc3 Trrr  Lrrcnr or  t rE f ,evr

A

ftt Lercrx
oF l l{€
l foYr x o
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l,ct ua ner edd togethcr thc tro gerice of
ligurer onteining the lt -year reve and the 9 -
yc t r  taYe rcspcc t ive ly  tha t  re  dea l  t  r i th
alove and rhich rcre charted in Fige. 6 arrd ? .
This additim is pcrforued in the tablc on thc

fo l lo r ing .pe te  and the  resu l t  i s  p lo t ted  in
Fie.  l l  on prte 319.

Thic nn is tlre kind of a prtt€rn crc atight
expect in thc total eales of e colrplny thel
re rc  cgua l ly  d iv idcd  be t rean t ro  p roduccE,
che se lc r  o f  one o f  rh ich  f luc tua ted  r i th  a
g-yeer rhytlnu, rnd e sccond prdrct, thc salcs
of rhich flucuuaged with r 6-ycer rhythm.
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0 l  r c o t r l o n
I t  s h o u l d  L e  c l e a r  f r o m  t L e  f o r e 6 o i n 6

dtmonstrations that every tinre you take a npy-
i n 5 ,  a v e r a 6 e  o f  a  s e r i e s  o l  l i g r r r e s ,  y o u  a r e
p e r f o r m i n t  r n  o p e r a t i o n  t h e t  h a s  ! n  c f f e c t
upon the  ampl i  tude,  and somet in res  revcrses
t h e  p h r s c ,  o f  a l l  t h e  r e g u l a r l y  r e c u r r i n g
u a " G a  t h e t  m a y  L .  p r c s e n t  i n  t h e  o r i g i n a l
l i g u r c s .  I  t  i s  t h i s  f a c t  t h a t  p r o m p t s  t h e
Celt ic isr  thaL one is real ly not,  able to star i
t  r h y t l r r n i c  a n a l y s i s  u n t i l  e f t e r  o n e  h a s
f i n i s h e d  i t .

In ot l rer  rords,  unt i l  one knowe the length
ol  a l l  t l re raves thaL are present in a ser ies,
one is nob fut ly in a posi t ion to dhoose the
l e n g t h s  o f  t h e  m o v i n g  a v e r e g c s  t o  u s e  t o
emphesize ronc and guLordinete otlrers.

Corprrisol of tbe lhr lreta l ith

rith the lfoving Averrgc

In the secLian rhich be6an on pate 304, you
had denronstrated for you che fact  thar when
the len6th of  the rnoving average is the rame
as the  lo rguh o f  the  pave,  the  e f fec t  i s  the
conplete elinrination of the wav€ .

Strere the oriSinal dats consist of nothing
Lut  a  uavc  (and a  hor izon ta l  t rend l ine)  ag
i . n  l a l l e s  l 0  a n c i  l l  ,  i t  i s  o L v i o u s  r h a r  i f
ee conrFare t l re or ig iual  data wi th the rnoving
ayera te  ( r i r id r  i s  a  hor izon ta l  s t ra igh t  l ine)
the  resu l t  r i l l  mere ly  recons t icu te  the  wsve
in  i  t s  en t i re ty  .  Th is  fac t  i s  i l l us t ra ted  i i l
Curve  f .E  o f  F ig .  12  on  pabe 321 and in  Crc l .
EE of  Tal . le l5 on page 320.

l l h e n  c h e  r r r o v i n 6  a y e r a t c  i s  o f  a  l e n g t h
which di l fers f ron,  t ,he length of  the ravc in
t h e  o r i 3 i n a l  d a u a ,  o r  s o m e  m u l t i p l c  o f  i t ,
sornc part  of  the or ig inal  rave ui l l  ranrain in
L h e  m o v i n g  a v e r e g e .  

' l l r i s  
r e s i d u e  o f  t h e  o -

r ig inal  r tye renraining in the rrroving avcrage
r i l l  Le c i ther in phase r iu Ure or ig inal  rcve
o r  i n  r € v e r s c  p h a s e  ( u p s i d e  d o y n ) .  A l l  o f
th is  vas  denronsLra ted  in  

' la l le  
l3  and i l lus -

t ra ted  in  t i6 .  8 .
Tlren the rnovinF average retains sofiE of the

u a v e  I  n  p h r r r  r i  t l r  t h c  o  r i  g i n a l  r a v i ,  a n d
shen tlre ori6inal data are compared rich such
a rnoving, everege, i t  should [ .e c lear thet  the
di l ference Letreen the tro r i l l  shor the o-
r i6 ina l  reve  r i t l r  r tdusrd  ar rp l i tude .  For  ex-
rrplc,  i l  re l rave a Q lear raye r i tJr  an enpl i -
tude ol  f ) ,  and t l re rnoving averaye also cotr  -
ta i r rs  r  9 -year  save corn ing  a t  the  sarne  t ime

r i th  an  arp l i tude  o l  2 ,  the  ser iea  o f  f igures
ev idenc i r rg  che o i  l ' fe rence Le t reen the  Lwo
reves r i l l  show an ampl i t lde uf  8.

Itherr t lre moving avere!,e slross Lhe wave ta
t r v f t r l  g h r r r ,  o r  u p s i d e  d o r n ,  a n d  r h e n  D h e
or i6 ina l  da ta  a re  oonrpared r i t i ,  i t ,  the  d i f -
fercnce Lecween the trc wil l slor the oripinal
l a v e  r i t h  l t c l t r r r - d  a m p l i  t u d e .  f  o r  e x a m p l e ,
i  I  - . !e waye- jusr discrrssed l i tJr  or  ompl i lude
ol l0 rere l,eing corrpared rdth e moving ever-
t 6 e  t h o t  w e s  o l  s u c h  a  l e r r g t h  t h a r  i l  e v i -
denced 6 a-year rave cittr arr arnplitude of -t,
the  *ave  in  the  ser ies  o f  t igu ies  ev idenc in6
the di f ference rould show an i rp l i tude of  l l .' lhese 

lacts are al l  i l lusrrated for the rrcving
a v e r a g e s  g i v e n  i r r  l a L l e  1 3 ,  i n  F i g .  1 2  a n d
in laLle 15 on pege 320.

Ic  shou ld  Le  no ted  tha t  che  compar is rns
al ,ove have [ 'een made Ly sulr t ract ion for  the
s a k e  o I  s i  p l i c i t y .  I n  a c t u a l  p r a c t i c e  o n e
ord i r ra r i l y  makes the  compar ison l -y  d iv ie ion
a n d  d e t e r m i n e s  t i r e  P r t c r o t r g r t  t h a t  t h e  o  -
r ig inal  daia are ol  their  oroving average.

f l iere are several  reasons for naking the
compar isons  on  a  percentag ,e  Las is .  OnJ has
alreatiy lreen mentioned-Lhe fact that rostly
tlre *ives seem to Le tlre sine p.rc.l lrgr alove
and Lelov the axis. l lhen one useg percentates
o n  r e a l  w a v e s  t l r e r e f o r e ,  o n e  c e n d s  t o  g - e t
waves that are synmecrical witlr respect to the
a x i s .

A seond reason is that ,  in actual  pract ice,
most  b /aves  r i th  rh ich  one dee ls  l re  super -
imposed upon t rend l ines .  l l ,ac  i s ,  t l re  phe-
nomenon s i t i r  rh ich  re  dea l ,  le t  us  say  the
a l ' u n d a n c e  o f  l y n x  o r  t h e  c i r i c k n e s s  o l ' t r e e
r ings  or  the  s i r ,c  o f  a  Lus inesg,  has  a  long
te t rn  inc rease or  decrease ovcr  e  pcr iod  o t
time. Er<perience indicates that thc raves thac
a r e  a s s o c i a t e d  r i t h  t h e s e  v a r i o u g  p h e n o m -
e n 8  l r c  u s u a l l y  o f  a p p r o x i m a t e l y  c o n r t a n t
, r r G r l l t g r  a m p l i t u d e ,

A third reasorr for makint peroenta5,c com-
par isorrs,  evcn i  I  the crcnd should l re hor i -
?dtcl, ie that if t-here should be other waves
i  t  r i l l  u r u a l l y  L ' e  f o u n d  t h e t  t h e  v a r i o u s
raves cornLine Ly arultiplication and not by ad-
oition. Th"y tlrerefore nust b.e urccrul,'led Ly
oivision instead oI l,y sul,Eraction.

A fourtJr reason for naking cqnplriron on
a  p e r c e n t r 6 e  b a g i s  i s  r h a t  i n  n a h i n g  p r o -
ject iars for  r rpst  ser ies,  one nrst  ta lk oi  the'
raves in tetms ol percartages. t f f the raye
corrLinues, t l ie salcs of  t l re coopany at  such
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d 8 - -  J O T I R N A L  O F  C Y C T  E  R E S E A R C H

a n d  s u c l r  a  t i n e  s i l l  l e  l 0 r  a L o v e  i t s  t h e n
t r e n c i  l i n e  .  "  l l h e r e  t h e  t r e n d  I  i n e  w i l l  L , e
et the Cirrc nnrst  Le conputed separabely.

The only except ions to the aLove nr le chat.
o c c u r s  t o  m e . e t  t h e  m ( m e n t  a r e  ( a )  t h e  c a s e

r h e r e  L h e  r e v e s  i n  t h e  o r i g i n a l  d a t a  a r e
c x p r e s s c d  i n  p l u s  a n d  n i n u l  v a l u c s ,  a n d  ( L )
the case rhere 3omc of the values of the raw
data  are  zero .  In  thege in l tances ,  compar i -
aons betreen thc noving rverege end the data
should usually Le nade lry sulciactiqr.
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1 0 2 .  r
r02 .  t
r02 . t
l02 .  c
r 0 2 .  t
t 0 2 . t
r 0 2 .  t

102 .  I
92.  a
42. ,
c2. ,
9 2 .  a

t02 .  I
i l t . 9

:
l oa .  I
to5.  e
t0s .  e
loa .  I
f o 2 . 3
r @ .  5
9 9 .  5

too. 5
toz .  3
loa. I
ro5.  9
tos .  9
lO '1 .  I
r o 2 . 3
t00 .  5
9 9 .  5

t @ .  5
to2.  3
lO/3.  I
tg$-t
t 0 5 . 9'o l '

9  t . 3
t o . 3
t 0 . 3
9 t . 3

r 0 2 . 6
I  l a . 4
12l'.6
I  t a . a
ro2 .6
9  r . 3
t o . 3
t o . 3
9 t . 3

102.6
I t f . a

&
to6.  5
f6ffi
to2.7
100.4
9 9  . 6

too.  a
I  o 2 . 7
t 0 5 . o

t o6 .  5
tos .0
toz.7
1 0 0 . 4
9 9 . 6

100 . .
102.7
t 0 5 .  o
106 .  5

ry

a

79.  0
7 9 . 0
9 0 . 5

t42.2
I  t a . 5

to5
i l 5
!3.9
I  t 5
t o 5
9 5
t 5
E5
9 5

t o 5
t 1 5
!-?5
I f 5
ro5
9 5
8 5
t5
9 5

fos
i l5
t 2 s
I  t 5
to5
9 5
t 5
a5
9 5

t05
t 1 5
r 2 5
i l 5
lo5

t @ . o
t 0 5 . 7
roo.o
100. o
loo. o
9 6 . 3
9 6 .  3

too.o
too.o
roo.o
l9.s-l
roo .o
t00 .o
ro0 .o
9 6  . 3
9 6 .  3

1o0.0
l @ . o
l o o . o
r 0 5 .  ?
ro0 .0
roo.o
loo. o
96  .3
9 6 . 3

too .0
t @ . 0
roo. 0
lgf-I
t @ . o

t06 .  a
t03 .6
1o0 .7
9 7 .  C
9 7 .  E

r00 .7
1 0 3 .  5
106 .  a
r 0 7 . E
|  0 6 . 4
f 0 3 . 6
t 0 0 . 7
9 7 . 6
9 7 .  E

100 .7
t03  . 6
1 0 6 . a
t o r . c
t06. a
r 0 3 . 6
too.  t
9 7 .  t
9 7 .  C

loo .7
to3 .6
1 6 . a

to8 .  I
r 0 l .  a
94 .  3
c 6 .  9
t 6 . 9
9 4 .  3

lOl  .  r l
r G .  I
I  t 6 . 0
to t .  I
t o l . a
9t .  3
E6  .9
t 6 . 9
9a .  3

t o t .  a
to t .  I

i l  t . 9
f 0 2 . I
92 .a
E2.7
82.7
9 2 . 4

1 0 2 .  I
f  i l , 9
1 2 t . 6
n  t . 9
to2 .  I
92.  a
C2, '
c2 ,7
9 2 .  a

toz.  I

I  I t l . 4
1o2 .6
9  t . 3
c 0 . 3
t o . 3
t : . t

f 0 2 . 2
9 0 . 5
t 9 . c
79. t
90 .5

toz,2
I  l t l . 5
1 2 5 . 5
I  t a . 5
1o2.2
9 0 . 5
7C.  C
79 .C

(A r l  c re r r t  u r fo f  rL  f f lED l

I t  r i l l  be nored borh in the c lart  and in
the t ,aLle that  when wc compare the or ig inal
date r i th their  var ious rno" iog avcrrbes that
che rhytlun that ras present i-n the Jrig.inal
da ta  cont inues  pr " "un t  in  the  corp" " i - "on .

lhat is, if thc rave in the original data is 9
ycars lon6, and re rrn a 7-year nnving tveraBe
through the serics (Col. [! alrive) and courpare
the original data rith the ?-year roving lvcr-
rtc (CoI . lD)., re S,et thc 9-ycar rhythm rith
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dr ich uc ctarLcd, alLei t  r i t l r  great ly reduced
arrpl i Lude .

fn otJrer tords,  the 7-ycar novirrg,  avers6e
ol the data rbcs nol irr any scnse of tf ie rord
l l t rod lc r  e  ? -year  r l ry thm in to  thc  compar i -
l o n s .

l l re onvcrsc of  th is st t tsnent is that  i f
re l tave e 9-yeer r l rythn in the or iSinal  daLa
cnd tcke 3 Q-yclr  noving tvcrsge of  t l re 8e-
r ies,  corparc the or ig inal  data r i th t l , is  Q-
ycer rroving, evcrage end f ind r  g-ycar ?Bye,
the  9  -year  r rvc  ue  f ind  can in  no  sense be
c o n s t , r u e d  a s  r  r r r l l  t  o f  a  9  - y e e r  m o v i n g ,
a v e r a g e ,  c i t h e r .  t h i s  s e a n r s  t o  L c  t h e  i r a r d -
cst, thing aLout oroving avela*,es'lor people to
rea l  i zc  .

It is suggested that, you prove tlrese staLe-
ments  to  yourse l f  [ ' y  comput ing  t t re  pcrcen-
t ,ages  LhaL ac tua l  f igurea  rh ic l r  ev idenee r
r h y t h m  c r e  o f  r r r o v i n g ,  a v e r a ; e s  o l  v e r i o u s
l e n p t l r s .

C,orparisn of Onc lloviog Avcrltc
ri th Another

lhe ccmparison ol  one movin6 averaFe with
arrother is merely on exLersion oI  the l t r inci '
p l e s  t h a L  h a v e  l . e e n  e x p l a l n e t i  f u l l y  i n  t h e
lo reg .o inF pa t :es .  ( \ re  n rov inS avcra te  can Le
u s e d  t o  e l i m i n a L e  o r r e  o r  m o r e  o f  u l r e  n i n o r
vaves  and min in . i ze  random l luc tua t ions  r  on-
ourer  can Le  used Lo  approx imaLe t l re  t rend
l i n e . ' l h e  c o u r p o r i s o t t  o f  t h e  t s o ,  i l  t h e
lengths heve Leen proper ly chosen, * i l l  o l ten
r e v e a l  o r  e n r p h a s i  z e  w a v e s  o  t  r n  t e r m e d i a t e
I  en5 lh .

Snrr  r ry

The nrov i r rg  l vera6e is  a  use fu l  too l  lo r
cyc le  a l ra lys ts .

By smoot l r ing out rr t rdorn f luctuat ions and
s lo rLcr  cyc lea ,  i t  a id r  the  eye  to  8G€ r r 'o tc
clear ly the raves of  internediate ond lonl .er
I en;,t lr .

t l ren  thc  |ength  ia  cu iuab ly  choser r ,  the
novin;  everexc provides an epproximauion o{
thc underlying grort^h trnrd riur, lroueven, the
disedvantag,c thai the rmvin6 evcrsge ri l l  l ie
a L o v e  o r  I e l o r  t h e  t r ' u e  t r e n < i r .  u n l e s s  t i r e
trend, is iucreasinl :  l ,y 'a constant atroutt .

By tlre proper choice of length, the novirtl '
lv€tep'G car oflcr e{fecf o conplcte seParatiou
o{ t ro i r t teroct ing uave s} 'aten,s present con-
currently in t}e game time ceries.

By rrreatrs ol  the technique o{ I i rst  com-
puting tlre novinl averaee of a series anti tJren
c(trrpucing 3he percenLatr 'es that  t i re or ig i i ra l
data are of t lre rroving rv€Fap,€, it is possiLlc
t o  o L c a i n  a  c u r v e  i n  r ' l r i  c t r  t l r e  d i s t o r t i r r g
el lect  o l  crcnd and ol  longer cycles are nr i r t i -
m i  zed  .

The usc of rovint ryerabes cur le conpared
t o  t l r e  u s e  o l  c o l o r  f i l t e r s  o n  o  c a m e r a .  B y
t h e  p r o p e r  c h o i c e  o l  a  { i l t e r ,  y o u  c a l r  r e -
v e e l  c i r a r a c t e r l s t i c s  o l .  t l r e  a r t i c l e  L e i n g
p l r o L o s r a p h e o ,  s u c h  a s  6 r a i n  i n  a  p i e c e  o l
w o o d ,  t l r a f  n , i  g h t  L e  c o m p l e t e l y  l o s t  i r t  a n
ordinarf  1. ' l1e1og.raplr  and mighL Le over looked
even ['y che nakerl eye. ltre rroving averat.c can
Le usc t j  in  the  sane uay .

t l s e d  u i t l r  i r r t e l l i 6 e r r c e ,  a n c i  r i t h  n  l t r l  I
knor let l l .e ol  i  ts  l inr i  tat ions,  t l te rnovinl  aver-
t f e  i s  t  v e r )  v a l u a l l e  t o o l  f o r  t h e  c y c l e
a n a l y s t .


