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?m rilu cttx$ PnoBl:lfs '

Wa are gcttlnq nov lnto the reeln whera thcre lg no longer any rrlghti anslrer
to thtags, [herc ts loug ?nstr€r arrd ng arrsver.

Of eoru'r'e I have probably bad. nore erqrcrlence at thte eort of thlng than Vour
to I su?Dose ry aDsuar la noro Lrlcrl to ba right. E€rr.rever, ln any given iuetance,
thlr la aot.necacran:tly. go. Do not therefore, take rhat r sqy ae goapal,. r couldt
bc rrong. (Every nranr le entltleit to hls flrrt mlatake! ) ui" tfre ifa beano, Itts
Iotn of ftrn to trlp thc teacbcr.

llosrtly the stud.ents qot the ganc ansnsrs thst I d,fa, llore ln d,etall-

Problm 3' (Iou ulLl rsnenber that thin problem asketl yorr to ftnd thc rnost
probablc cyele ln tha range ? to 13 years ln the 1o€ of the S, & P. C, A. aetuals,
clprea'ed ae d.wlattons fron their 9-year rnovlnq average. ) l.ly aiswer ls that a cycla
a llttle orer 9 years long-lerhape 9.1 or 9.2-le noet probable, hrt thst there are
hlnte of a nrnber of other eycles vlthln thla range uhlch ehoulil be lrrvestlgatecl also.

Problen tl. (fnic oroblen as!:erl. yorr to finrl the noet probable cycle ln !16 S. f;
P. C. A,9-year novlnqaveroes l tself ,)  Ib answer le that thanoat nrobable cycle
ls about 20 or 2L yearo }onq.

Problan 5. (Here, uslng the aetual S. & P. C. A, loosr rorr r.rere asked to nalre
a tlne chart of the length found beet ln Problen 3,) In uorklng thls problen I usetl
a g l l?-Vear lcngth. llXr concluslon vag thet thls eycle ls preseat tn itre aetr:al
flguree as rell ag ln thb devlatlone, but of courie not qutte so clear1y,

llour althoueb nost of you cano to the'
fraquent dltfferenccs of ttetall. Therefore,
at leaet part of thls goup of problerns for
wtth rbat you dltl. I shaIl d,o go.

se,ne concluelons that I aia, tbere wer€
r ttrtnk lt vllr be helpful tf r vork out
you oo t}nt you can colt-Dsue wbat I itld
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Dy lnapectloa, the only rbytin prosent ln tblr eerlos of flaues ls the one of
f9l or-norayears etrggceted by the uaves. (Fro" tbe lov of 1858 or earller to 1935
cquals ?8 ycars or nors, Four cycles tn ?8^ycars or lrore. Four cycles ln 78 yearg
or Dorc equals 1$ yeare or Dot€ per cycle. ) To tr? to got a better lttea of the
lenqth of ttrls cyele let us mkc a Z0-year tlac chart. Thlg te done. See T. C.
tlo. I.

lfi etart thlg tlne cha.rt wlth a base on6 year before the begtnnlng of the
lerlcsf ro as to have roon to plot aagrthlng trc wlah back as far aa there are any
flguree at a]1.

In 1858, rre lnsert a red bar vlth the rynbol t to lndlcate tbat the low coueg
ln that year or earller. 3ren thstrgh therc ls no clearapan nruber avallable ve use
a ftrll rtarrilarct bar because the va]ue 1g so very lou. [otrwer ue use parenthesea to
cqlbaalre the fact that ve do not knov that thlg really ls a t\rII standardl lott.

Slnllarly for 1919 ue uao a bar ulth the slrnbol .t to lntllcate that tbe hlgh :s
!n 19t19 or later. As a natter of fact the hlgh of the 9-ye8r ncnlag averag€ cannot
cone before 1952 unlese the 1955 value ls lover ln proportlon to I99t than 1930 tlae
to 1929. Ihe f952 poaltloa le lndllcated. on the tlue cbart Dy parentheses.

Botb the f858 nlown anil the L949
tletermlne cycle leneth, they help us
order of natoltuile; uDtll ve can tine
nlnlnq cycle lenqth.

rhlghtt are of courto l4oreil 1n trylng to
to knov that thsre tg eouethtng of thls general
then acgurately they are of Do use ln deter-

Uslng nethoil of seld-grr€rages rre get seul-wers€e polnts 2 posltlone (yeat.)

d,orrn (after baee) between tha'18?3 and the Len colunns i 9, poettloae cloun betwecn
the 1913 antl the l%) columne, 2 colunns later. A drop of If posltlons ln 2 colunne
(tno 2o-year cyclee)- ruggestg 20 I $ o" 20.?5 as tbe length.

2
Sfrnifaity for ths hlqbe, the flrst

LV73 column, 15 poslt tont '(ycars) dotrn;
f893 andt the I9I3 colunns, 18 posltlons
?1.5 years long.

rhe "hiehn of r9+9 has
longs ln the I95I colunn).

renl-averege falls bettrcen the 1853 and tbe

the eecoacl eeorl-avera€e falls betrreen the
dlor'm. The llne of hlghe le ttnrs 20 I 2 =

2

AveragtnC theee two valuer glves us ?j1.L25 or 21.1 8s a rorgh gue88 of the

probable length of thlg cycle.

In etuitylng thls eycle further, keep la nlnd the posstbl[ty of the llr-yea^r

cycle uEntlonedt earlter, Algo keen 1n nlnit a poselble louger cycle of wlrlch there

te a ellght hlnt frorn lnspectton of the 9-year novln€ average cluvo as plotted in

S .  &  P .  C .  A .  N o . . J .

Just for firn, aB a llr-yeer cycle has 
'lreen nentlonecl. Iet us nake a ll+-year

ttne 

illon,l":" ;; ::'.:;."c has not beea couected: as rt probatry berongs lu
the prwlous (f8:g) colunn.

not been connected for the tana reason (tt proUably be''
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Study of S. & P. C. A. No. 4 (dcntatlone of logr of actualr froa thclr 9-year
novlng avoraga) chovc rathcr clepr ent cyclcg about p yeara loag at cach cna of thc

lcrles-a nkeil uo sltuatlon tn the nlddlc.

Graduateil acalc of 9.1 flts fatrly ttcll.

Pleture cloudcd tV short cyclc a llttlc otcr 3 teare long uhlch rcally tlo9d
bc renoved. by a J year novtng 

"rct"e" 
beforc trytna to flrrd lon8er cyclcc. (4+ fu- il.,

ycar: aov_lug averaee_ullI w_loe out a ?-year cytle ar you vlll learn Ig lgg-qon ̂ r.r Ler.rFl'4

Eo,cver, Iet us naka a 9-year-tlne chart. Scc T. c. b. (Ttre scrlcs la not Pott'

lonq 6uour5 to naks a p.I-yc.^.-I. c. feasablc--only 1l cyclce. F.once nakc 9 ycar

T. C.. 67en thou€h lt naV dlroop a ltttle to tbe rlgbt.

tte atart bare nunberg ln 1853 ro es to heve roost to uee aly valucs uc rrkh

back to the beelnnlne of the serlet.

. By rcfcrence to S. & l. C. A. lfo. 3 lt ls elear that no ntter hov 31t6 p-fear

novlng e?crar?a qoer there irtll be a crest at or beforo l85l$. fhls fact 1r lndlcated

by a bar vlth ap Brrov .! , ht a8 uc d.o not know Jurt rhea thc top rcallt calc Ys

do not uge thls bar ln deternlnlng length-

Slope of bara for both htehe amd. lovs deterolned by cyc (after covertng r4r

bars of Ig54 and f954 ro they cannot be resn). Llnes arc dlrana 1n. Couvenient

polntc ere choscn oD the ltnle ana narked vlth sqrurrcs. tlnei rllp_aboulj,Ttt

fron sqpare to eqgare (? colprnrrs, or 8s I prefer to call then, ? 9+esr eyelegl'

Hencc {ud,lcated length la 9 l/?-yeara.

seul-cveraqe polnts aro connu,ted, ther gt ov the aane erqle for love. grlghtlt

rorG b tlsl for hll:lra. I rt1ll nrsfer the flt by eye.

[otc that tiloal tlne for curreat htgh, aeeoriltng to llne of rlope, 1r ntdvay

betrcen L9r4 and 1955-1.6. cnd of 1954.

Io.,rs nore requ.lar tban bottons. Sr€geeti vrorelbra eonc\Ercnt.cycle of half the

g rt?'i.:;# i,*.f?-il-]iuet abour 55 noliute, a vell knorm tensth) colncldtDs on

the create, op.osed to trough,- l'latci-out for lt. rf not taken lnto accorurt tttls

hatf tensrh 
"i*i""it;-";;;;;t 

,*-iistorr the lensth of the 9 f eycle to nake lt

elpcar loneer or shortcr tlran lt really 18' '

checkecl back to S. & p. c. A. #rr.vrtrr rtradrrsted rcale, g 1/? lookr goodl, tnrt

probally conettlng longor o" tio"i.i (oi ioth) algo preaent to cangc fadc out frou

rgoo to 11gz1. llhtr length roultl be arrororfunstcry thl neat hlqher or'lower harnonlc'

1:-; ,  
- i t i '  

,u- 'r /rr |r- i i , - i t"  totar nrrnber of 'yearg in our rerlec of dlwlat lons'

r/9 or 92 rg Lo,zz, r"v rd"il,li'i7ril;-B.ta,-r"v B tll- a r/3 looke better' rr'5r

8 1/3  l .  c .
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L e s s o n  V I
Supplement

Page I

Lissol! vI

Supplement P

IIAXII{G TIIIE CH.{TTS VOIU( HARDER

Tbere are nar\Y \ays in vhich you can nake tine ch$t vork hariler ' SoIDe of theD

are }istail belotr.

l . D o u b l o t h o b a r s h a v l n € d o u t l e o r l r i P l e y o u r s t a n c l a r i l c l c a r a p a r r . L o u g e r
cycles are thus of ten sugge"ted. (See Lesson VI,  p ' rge 1l ' )

2. :lhere you bave but a forr re1:eti'tions of a cycle it often helps to use

bars not only for hii:hs anil for lovs but for uEraril anil ilovruraril crosgings ag uell'

I u s e b l u e a n i l g r e e n f o r t h B a t l d i t i o n a l . b a r s . u h e r l y o u i l o t h l g x l u h a v g f o u r ] . i n o g
across the titne chart instaaal of tlro. ThiE giTes you for:r slope line6 to average'

Sonet ines this helPs.

3. Tirne charts often enr-ble you to notice reveraing cyclea ' (!or a illscussion

of reversing cycles see Lesson V-A.)

4. Cycles of a particul3r length Plottcil on a €riil tt'ice or threa tin68 aa

long as the particulcr t en..lth 
""" 

oit"n illuminatingi (See lesEoa YI' laea I3')

5. TinaDy cones the Batter of getting tron a time chlrt of one len4th hi'ats

of cycles of otber leDriths. This subjettt has not perhaps yet bsen fully covere'l'

.luf, tendency for bars to cranl uphi'l)' or dormhi'tI su€gest6 the possibility of

another cyc le.

Ior lnstance refer to ths tine chart lllustrate't by tho blue lrint' pase 35

of Lesson VI.

llote first of all the ilrastic drop off ( tovartl the rlght) of the feds fron

the red. bar 3t nonth lf9 to ttte rett bai four c olunng later ? lines belov the botton

of the qrid at Position 4r0.

Connect these tr'ro bars l,ith a light pencll line' The pencil line falls off

2l lines in ri colunns, suggesti'ng a longth of 2) | 273 28 l/4 noaths '

i l o v c o n t i n u e t h e p e n c i l l i n e u p r r a r i l t o t h e l e f t u D l i l i t c u t E t h e t o ! o f t h e
griat (about a quarter of the vay int,o posltion 289)'

l i o n t h n u t n b e r 2 8 g a t t h e t o p o f t h e ? l h c o l u n n i s t h e s a n e a s n o n t h n u l b e r 2 S 9
at thg botto'n of the 6th c olunn-. Therefore yo\r can continue your llDe utrn'ard ald

to the left fron the t"ft"t-"i itt" 6ttt colum, using the san€ sloPe (23 lines in

0 colunns) ' Your line,riff 
"ut 

the top of the gri't ab out e quertsr vay into the

position rePreseDting tlronth 1?&.

Slnilr-rly you can extend your line to the lie'ht' It nill.run froo posltion

40& at the top dormvard t;-;;"i;io" 519 at the bottoo' ancl a3ain fron poaition 5I9

at the top dornr'raril to -t,osition 6Jl' at the botton'
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Lesson  V [
Suppl ernent I0

Page I

L'1SS0}! VI

Supplement 10

A,'O{f }-r :R T Il rI C llART

ec&use t iure cbarts aro rather searce-'except rn the fr les of the

fevr cycle analysts trho knotr about thern--I think you vill be rnterested to

see a t ine chart of the 9.18 nonth cycle in the ton uri les of the Canadia^n

paciflc Railyay, Thrs trrne chart r.ras nad.e by G. lieredith Rountreer Chief

Stat ist ician of that eompany. I t  is reproduced from Cvc1es for June, 1951'

page 216.

The t ime clrart is of the deviat ions of actual ton miles, at l justed'

for seasonal variat ions, from their p-nonth moving avera€e'

Tou t r i l l  note that ,  to  s i r rp l i fy  the presentat ion,  t i r .  Rountree nade

a 9-uonth t i loe chart instead of a 9.2- or 9.18-nonth t irne chart '  Ee then

alloued the bars to faII  off  to the r ight and f i t ted. a 9. l8-rnonth } lne

to then,

Iou r , r i l l  a lso note that ,  because

duetion, somo of the usual t ime chart

to  be v io lated. .

rt

To f i l l  uP the back of

Fou-ndation for the StudY of

1951, repr inted. f rosr CYcleq

color r.ras not available for repro-

conventions ln regard. to color had'

this page I aro reprodlucing for

Cycles lnd.ex of Rarlroad Stoek

for l \pr i l  L952.

you the

Pr ices,  ISf I -
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FOUNI'ATION FOR TTIE STUIIY OF CTCLES'
I l t l t lEx oF ttAILlroAL sTOCt( ptt IcEs, lgSl- l95l

O construet an index of  ra i l road com-
m o n  s t o c k  p r i c e s  s r r i t a b l e  f o r  c y c  l e
ana lys is  re  p roceeded as  fo l lo rs :

A s  t h e  b e s i s  o f  t h i s  i n d e x  w e  u s e d
the fol  lo* ing aource rater ia l :  ( l  )  For the
p e r i o d  l 8 3 l - 1 F 7 0  w e  u s e d  t h e  C l e v e l a n d
Trust C,cnpany lndex of  Fai l  Stock Pr ices;
( 2 1  f o r  l a T l - 1 q 3 8  r e  u s e d  r h e  S t a n d a r d
and Poor 's  Corpora t ion  Index  o f  Ra i l road
Stak Prices as extended Lachrard by AIfred
Corles I IJ and Associates and puLl ished hy
c h e m  a s  I n d e x  P - 3  i n  t h e i r  l , o n k  C o r r m o n
S t r c l  l a d r r r t ;  a n d  ( 3 )  f o r  t h e  p e r i o d
l9fo-1a51 re used the Standard and Pmr's
Corpora t ion  Ra i l road Stock  Index  as  pub-
l ished in the Survey of  Current l tusirrcss.

As the Standard and Poor 's Corporat ion
Index is nq hased on lq35-39=100, Lut vas
f o r r n e r l y  l . , a s e d  o n  l a 2 6 ' 1 0 0 ,  a n d  s s  t h e
Cleveland Trust C,anpany Index differs frcrn
the Cwles Index, adjustmnts rere mede as
f ol I o,r 's:

l $ l - I a ? 0 ,  x  I . l d a
l 8 7 l - l Q J R ,  x  2 - e a 3
l e i 9 - 1 q 5 1 ,  x  1 . 0 0 0

T h e  v a l u e s  o f  t h e  n e w  i n d e x ,  t h u s  d e -
r ived, ere given l ;e lo, .

You can keep this index up to dgce frqn
year  to  year  o r  month  to  n ron th  o r  even
from reek to *eek frqn the Survey of  Cur-
r"nD l lusiness.

T A B L E  I
T x t  F o u r r o ^ r l o x  F o i  t H r  S r u o v  o r  C v c t e s  l r o e x  o f  R A t L R o A o  S r o c x  P R  t c g s . t 8 3 t . l 9 5 t .

Y E ^ "  l r o g r  Y a A R  l t o r x  Y r r n  l r r o e x  Y S A R  l i o e x .  Y s e a  l x o g x  Y e r R  l r o E r

l 8 3 f  5 5 . 0  r 8 5 t  7 4 . 3  t 8 7 r  r t 5 . 5  f 6 9 r  1 2 3 . 2  r g t t  2 6 2 . 7  t 9 3 t  1 9 f  . 6
t ?  5 7 . 8  5 2  8 3 . 5  7 2  t 2 t . 6  9 2  r 3 4 . i  t 2  2 6 5 . 9  3 2  6 9 . 8
3 3  7 5 . 6  5 3  8 5 . t  7 3  i l 6 . 0  9 3  t t 1 . 7  1 3  2 3 E . 9  3 3  9 9 . 7
3 {  6 9 . 1  5 4  8 9 . e  7 1  1 0 9 . 7  9 4  1 0 4 . 9  l . t  2 2 2 . 0  3 4  t O 9  7
3 5  9 3 . 0  5 5  6 t . l  7 5  1 0 6 . 5  9 5  1 0 7 . 6  1 5  2 1 3 . 8  3 5  8 9 . 9
3 6  8 9 . 3  5 6  5 6 . 7  7 6  9 7 . 3  9 6  l o l . 2  t 6  2 2 9 . 7  3 6  1 3 5 . 3
3 7  6 0 . 3  5 7  4 8 . 9  7 7  7 4 . 6  9 7  1 0 6 . 0  t 7  2 0 1  . 7  3 7  1 3 0 . 3
3 8  s 3 . 2  5 8  r 1 . 4  7 g  8 t , r  9 8  t t 9 . 2  l S  t 8 r . 6  3 8  6 9 . 0
3 9  4 8 . 9  5 9  r o . t  7 9  t O 0 . 7  9 9  | t l 7 . 5  t 9  t 8 5 . 3  3 9  7 1 . 7

1 8 4 0  1 2 . 1  1 8 5 0  4 8 . r  1 8 8 0  1 3 0 . 3  1 9 0 0  t 5 0 . 9  t 9 2 0  t 6 9 . 2  1 9 4 0  7 l  I
4 t  3 9 . 2  6 1  1 1 . 3  E l  1 5 7 . 0  O l  2 0 2 . 7  2 1  1 6 3 . 3  / 0 1  7 0 . 6
. 2  2 9 . O  6 2  5 6 . 7  8 ?  t 1 r . 2  0 2  2 3 0 . 0  2 2  t 9 2 . 2  . 2  6 6 . 1
a g  3 6 . 0  6 3  9 7 . 6  8 3  t 4 t . 4  0 3  2 O O . 4  2 3  t g O . O  , t 3  g B . 7
1 1  5 7 . 5  6 4  t t ?  6  8 4  l  1 8  I  0 4  1 9 9  6  2 1  2 0 2 . 7  . 1  l o l  0
4 s  s 5 . 8  6 5  9 6 . 9  8 5  |  t 4  7  0 5  2 5 8  0  2 5  2 3 6  6  4 5  t 3 6  9
f 6  5 9 . O  6 5  t 0 0 . 0  g 6  1 3 {  3  0 6  2 7 5  9  2 6  2 6 {  3  4 6  1 4 3 . 0
4 7  6 4 . 0  6 7  9 3 5  8 7  1 3 8 . 5  0 7  2 2 7 6  2 7  3 l / t E  1 7  1 0 5 . 3
. 8  5 7 . 8  6 8  1 i l . 5  S 8  1 2 7 9  0 8  2 2 A 1  2 8  3 3 9 6  . 6  l l 4 8
. 9  6 0 . 8  6 9  l l 7  . 2  8 9  1 2 7  2  0 9  2 8 1  I  2 9  3 E 9  3  4 9  9 6 . 6

l S s o  6 7 . 0  t 8 7 o  1 t 5 . 3  l 8 9 O  t 2 ? . 9  l 9 l 0  2 6 6 . / t  t 9 3 O  3 3 0 .  I  t 9 5 O  t l 6 - 7

T A B L E  2  
5 I  1 4 8 8

D e  v t e r t o i l s  o r  r H E  L o G s  o F  t x t  l r o e  x  o r  R r r  L R o A o  S r o c x  P r r  c g s  (  g x o r x  I  l t  r A a L €  |  r m v r l

Yr  rn
lE3  |

t 2
33
3 r
3s
36
37
3E
39

ItttO
a l
t2
t3
a1
45
a6
a7
18
a9

t8 50
. FRor{

!9,9!. leen locs
. 2 . 0 3 9  l E s l  2 . t 2 3

5 2  2 . l 6 a
5 3  2 .  1 6 2
5 / t  2 . 6 5
5 5  r . 9 9 1

. E t 8

. 7 6  I

. 8  2 6
6 t  t . 7 7 9
6 2  |  . 8 7 9
6 3  2 . f O 6

r R o r {  l l { € | R  f 9 . Y € A R

YE^r  Loes

t 8 7 r  2 . 0 5 7
72 2 057
7 t  2 . 0 2 6
7 1  f  . 9 9 7

xov t ' |  c
Y t ^  R

t 8 9 l
9 2
9 3
9 4
9 5
96
97
98
99

r 900
0 l
02
o3
Orf
o5
OG
o7
08
o9

t9  f 0
t x  F t c .  I .

I 4 3

Ye et g,Gs
t9 i l  2  .065

t 2  2 . O 7 9
t 3  2 . O 3 3
1 4  2 . 0 0 2
1 5  t . 9 9 t
1 6  2 . 0 2 6
t7 |  .966
l 8  1 . 9 1 3
1 9  r . 9 r 8

1 9 2 0  r . E 6 9
2 l  f  . 8 .9
22 |  .927
2 3  t . 9 5 1
2 1  t . 9 9 ?
2 5  2 . O 9
26 2 . t , fg
2 7  2 . 2 3 1
2E  2  . 271
29  2  . 3s6

1 930 2 ,30.

12. /25

Ytrn g!-El.
f 9 3 f  2 . 0 8 6

3 2  1 . 6 7  |
3 3  1 . 6 4 9
3 r  f  . 9 t 0
3 5  | . 8 . 2
3 6  2 . O 3 5
37  2 .O37
3 8  1 . 7 8 8
3 9  1 . 6 4 9

t940  f  . 857
1 t  r . 8 6 5
1 2  1 . 8 1 9
a3 .  |  .977
a l  . 2 .  O33
t 5  . 2 . 1 6 5
a5  .2  .  lEa
17  .  2  . 051
a8  .2 .086
{ 9  . 2 . O 1 9

f 9 5 0  . 2 . 0 9 6
5 t  . 2 . 2 0 2

.2  . 050

. 2 . 1 6 t

. 2 .  I  t 8

. 2 . 2 1 1

.  t . 9 8 6  5 8

.  | . 9 4 6  5 9
t . g 7 B  1 8 6 0
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Teehnleal

C Y C L H  A N A L Y S I S

H O W  T O  C E T  I I I N T S

I n  T w o  P a r t s

To make a  cyc le  ana lys is  o l  a  ser ies  o f

f i6 lures,  You must do four th ings: First  you

m , r s t  g e t  a  h i n t  o f  a  c y c l e  t h a t  m a y  l ' e

present.  Second, You must f ind out aI I  you

c R n  a b o u t  t h i s  c y c l e .  T h i r d ,  Y o u  m u s t

@nre  to  an  op in ion  in  regard  Lo  t l re  s i3 -

n i f i c a n c e  o f  t h e  c y c l e  a n d  a c c e p t  i L  a s  e

pro [ab ] .  rea l i t y ,  o r  reJec t  i t  as  p robab ly

dre to randont l 'orces.  Fourt l r ,  You tnust see

i f  t lere isa hint  of  another cycle presenL,

o r d  i f  S o ,  y o u  n t u s t  g o  l l r r o r r l h  t h e  s a m e

steps  a l l  ov . ' t  a61a in .  Th is  p rocess  nrus t  be

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

p r e s e n t  h a v e  b e e n  d i s c o v e r e d ,  s t u d i e d ,

draraccer ized ,  and eva luaLed.  You have now

completed your cycle analYsis.
I f ,  f o l l o w i n g  y o u r  a n a l y s i s ,  y o u  a d j u s t

the original f igures for the cqnl' ined efTecu

of  a l l  t l re  accepted  cyc les ,  the  renra inder

wi l l  be a cqnl , inat ion of  the Erend and the

sporadic or non-cycl ic f luctuat iore (  includ-

i i t g  i n  t h i s  c a t e g o r y  t h e  u n i m p o r t a n L

c y c l e s ,  i f  a n y ) .  T o  t h e s e  f i g u r e s  y o u  c a n

f i t  a  t rend wh ich  vou can pro jec t  c i th  due

caut ion.  You can then 'wrap'  t l rediscovered

and accepted  cyc les  a round th is  t rend eo

d r o w  w h a t  w i l l  h a p p e n ,  e x c e p t  f o r  n o n -

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

cycles continue as delermilred.
Y o u  w i l l  r e c a l l  t h a t  y o u r  f i r s t .  s r e p  i s

t o  g e t  a  h i r r t  o f  t h e  c y c l e s  t h a t  m a y  L e

Fesent.  l low do you do this?

A t  c h e  I n s t i t u t e  h e l d  a !  F o u n d a t i o n
t leadquar te rs  f rom June Sth  to  June l0 t l r ,

E  d iscussed f i f teen  o f  the  ways  in  wh ich

th is  can te  done.  We a lso  d iscussed types

of nrachines that have been found useful in

minimi zing conrputa tion.

O F  C Y C L E S

P a r t  I

An out l ine of  th is  par t  o f  the work of
dre Insgiuute fol lws:

HOSI TO GET HINTS OF CYCLES

TTIAT MAY BE PRESENT

IN A SERIES OF FIGI.IRES

Gaphic l,lechods

l. Simple inspeccion
2. Quick count
3. Graduated rule
1, Time chart analysis

Computa tiqr a I ltle tlrods

5. Lini ted data
6 .  Autocor re la t ion
7.  Re lau ives :  (a )  s imp le ;  (b )  complex
f . i4oving averages

9 .  S e c t i o n  m o v i n g  a v e r a g e :  ( a )  s i m p l e ;
( b )  w e i g h t e d

10. El iminat icn of  t rend: (a) by ccnpar i -

s o n  o f  t h e  d a t a  w i t h  t h e i r  m o v i n g

averages; (L) hy other nEans

1 1 .  C o m p a r i s o n  o f  o n e  m o v i n g  s v e r a g e
with another

.12 .  Per iod ic  tab les
1 3 .  l l a r m o n i c  a n a l y s i s :  ( a )  s i m p l e ,  a n d

(b)  mu l t ip le
14. Adjusc for cycles already found

15. Dr.  NorLert  Wiener 's methods

l t b c h i n e s

l .  Opt ical  machines
2. illechanical machines
3. Electr ical  nr .ochines
1. hrnch card and taLulating machines

I t  may prove o f  va lue  to  You i f  th is

outl ine is expanded.

l a
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CYCLES -A F"porL for September 1950

H E N R I  C I  ' S  H A R M O N  I  C  A N A L Y Z E R

R t p n o o u c E o  r R o M  T H E  S C I E N C E  O F  M U S I C A L  S O U N D S  8 Y  o A Y r o x  c .  x t L L E n .  €  1 9 1 6 .  r H E  u ^ o ' l l L L ^ t {  c o .

2 l

ol '  FeLruary  o f  th is  year  r i r l r  the sa les o f

Fe l r ruary  o f  las t  year ,  and so o l r .  )

To  l ea r l r  mo re  aL rou t  r e l aL i ves ,  you  may

u a n t  L o  g e t  h o l d  o f  D l r r c t  t i l r t h d  o  I  0 r -

t r n o l r l n g  C y c l l c l l  F l o c t u r t l o n  o l  E s o n o n l c

0 r t r ,  I ' y  l r t .  A .  B run r l , aug l r ,  P ren t i cd  l l a l l ,

Iq26.
Fela t ives must  a lways l re  re fer red to  in

such e way es to  ind icate  the t im in terva l

o f  the cCInpar ison ar td  whether  or  not  the

compuison is  made l ,y  subt ract ion or  d iv i -

sion.

Chc- i tent  n ,ov i t rg  d i fhre t rces are ord inar i ly

r e f e r r e d  t o  a s ' f i r s r  d i t f e r e n c e s ; '  
' s e c o n d

differcnces' ho,rever are rtot two-i1en1 npvin$

d f re r cnces ,  bu t  a re  one - i  t em mov ing  d i f f -

erences of one-iLem moving difrerences.

The  e f l ec t  o f  r e l a t i ves  i s  t , o  e l i r n i na te

uayea of  the ler rgL l ,  o f  the re la t ive and of

a l t  i t s  a l i q u o t  p a r t s  (  t l r a t  i s ,  o n e - h a l l ,

c r re -uh i r c i ,  one - l ou r th ,  e t c  ) ,  p rov ided  o l '

. o u r s e ,  l h a t  t h e  w a v e  i s  u n i f o r m  a s  t o

p r i o d ,  s h a p e ,  a n d  a m p l i t u d e .  F e l a t i v e s

a l so  ma tn i l ' y  waves  i n  t he  gene ra l  ne igh -

lorhood ol t ' r ice their length.

I n  u s i n g  r e l a t i v e s  y o u  s h o u l d  r e a l i z e

thaL  eve ry  excess i ve l y  I o *  o r  excess i ve l y

h igh va lue,  whether  randan or  noL,  creaces

a n  i m p o r t a n c  r e f l e c i i o n  i n  c h e  o p p o s i t e

d i r e c t i o n  i n  y o u r  r e l a c i v e  s e r i e s  a t  j u s t

t l ie  length o f  the re la i ive away.  I } is  lac t

t ends  t o  c rea te  t l r e  aPpea rance  o f  waves

jus t  Lw ice  t he  l eng th  o f  t he  re l ac i ve ,  bub

if the points thus ref lecLed come at random

in Lerva ls ,  t  here wi  I  I  not  l ie  a  tendency-

excePt l ;y accidenL-for these points to L'e

in any regular phase relat ionship wich each

other .
Co rnp  t  t r  r t l  r l  I  v r f  we re  i nven ted  i nde -

pendent ly  by t t ' .  C.  YeaLnran of  Lps An6eles

and  G .  T .  Lane  o f  Roches te r .  I  t o l d  you

about them brief ly in my letter for June'
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H O T  T O  G E T  H I I I T S  O F  C Y C L E S

THAT }IAY BE PRESEN T I  N

I n  T r o  P a r g s

In tlre Septerrber report I descrilrcd for
y o u  f o u r  6 r a p h i c  m e t h o d s  f o r  o b t a i n i n g
hints of  cycles the!  might be present in a

ser ies  o f  f igures .  I  a lso  descr ibed f i ve  o f

the canput,ational methods.
In th is sect ion of  the orr t l ine'  I  uant

to  te l l  you  a lou t  s ix  o ther  computa t iona l
r re t l rods  tha t  a re  use fu l  and s lso  to  des-

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

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

ccnpuiation.

A  S E R I E S  O F  F I G U R E S

-  P a r t  I I

fe t  us then pick uP che scory rhere we

left it last month and procced to the con-

sideration of the tenth itcmon our outl ine.

1 0 .  B l l m h r t l o l  o f  l r r a l .  T h e r e  a r e ,  o f

c o u r s e ,  I  v a r i e t y  o f  m e t h o d s  o f  d e t e r -

min ing  t rend and,  uPon occas ion ,  a lmosb

any o f  these w i l l  be  use fu l  in  he lp ing  to

get hints of  cycles that  nray be presen0 in

the  da ta .
For a discussion of  many ways of  t rend

d e t e r m i n a t i o n ,  r e i e r  t o  C r o x t o n  a n d

;iFff-1ligr41'1

t lo. tfi2. T'ide prcrlictor of the Unlted Steter Coart lnd Gcodetlc Eurvct.
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CYCLES -I leport  for  &tober

g i  v e s  y o u  t l r e  a m p l  i  t u d e  (  h e  i  g h  t  )  a n d

phase (pos i t ion  in  t ime)  o f  the  waves  tha l
may be present on lhr  rvrrrgr in the ser ies
6 s  a  w h o l e ,  a f L e r  c o r r e c t i o n s  l o r  L r e n d ,

and for each of t lre parts whett everaged by
h a l v e s ,  r h i r d s ,  f o u r t l r s ,  f i f r t r s ,  s i x t h s ,
e t c .  I n  h a r n o n i c  a n a l y s i s  t h e  w a v e s  a r e
assumed to  be  s ine  s l raped,  bu t  o l  course
they may nob actual ly be of  t l r is  shape .

U n l e s s  t h e  d a t a  a r e  t r u l y  r e p e t i t i v e ,
a s  w i t l r  a  s o u n d  w a v e ,  c y c l e s  o L t a i n e d  b y
harmon ic  ana lys is  a re  mere l  y  mathernat ica l
bu i  ld in6  b locks ,  and have no  neeessary  re -
l a t i o n s  L o  r e a l  i t y .  l l e  m e r e l y  k n o w  t h a t
r h e n  c o m b i n e d  t h e y  r i  I  t  r e p r o d u c e  t h e
o r i g i l r a l  w a y e ,  b u t  f o r  p u r p o s e s  o l  f o r e -
cast ing,  one mi6ht as wel l  project  a photo-
stat  of  past  l . rehaYior

A l t h o u g h  y o u  w i I I  o f L e r r  f i r r d  t h e  h i t r L s
d e v e l o p e d  b y  h a r m o n i c  a n a l y s i s  o f  u s e  i n
f inding rhythms that may be presenL in the

f igures,  you can get rnuch better resul ts by
a  n r e t h o d  t h a t  I  h a v e  c h r i s t e n e d  H u l  t l p l  r
H r r m o a t c  l l r l y r l r .  A s  f a r  a s  I  k n o w ,  i t
has  never  been descr iL ,ed  in  p r in t ,  and so
f cannot give you any references to .books
or  a r t i c les  w l te re  you can read about  i t  in
de ta i l ,  Lu t .  in  p r inc ip le  i t  i s  very  s imp le .
You mere ly  make success ive ly  a  number  o f
h a r m o n i c  a n a l y s e s  ( p e r h a p s  I  o r  l 0 )  o f

shorLer  and s l ro r te r  sec t ions  o f  uhe or ig -
inal  data.  For example,  i f  your ser ies con-
s is ted  o f  200 f igures ,  You mig l r t  make one
complete harrnonic arralysis of  them (as far

down the  sca le  as  your  mach ine  wou ld  go) ,
therr  another cornpleLe harmonic analysis of
lhe  f i rsc  l9B f igures ,  then a  th i rd  one o f
rhe f t rst  196 f igures,  and so on, choo.sin6
lengclrs accordint to your particular needs.

M u l b i p l e  h a r m o n i c  a n a l y s i s  w i l !  g i v e

you many more points on your periodo6ram-
ten  t imes as  many po incs  i l  you  meke ten
analyses. A 1re. iodogram of uhis sort  (s i th

ten t imes as matry points)  is  real ly useful
a n d  w i l l  p o i n t  o u t  p o s s i b i l i u i e s  o f  r e a l

eyc les  ins tead o f  nere ly  record ing  mathe-
mat ica l  absLrac t io r .

( A  p e r i o d o g r a m  i s  m e r e l Y  a  c h a r t  o n
w h i c h ,  a f t e r  d u e  a d j u s t m e n t ,  y o u  r e c o r d

t h e  a n r p l  i  t u d e  o  I  t h e  a v e r a g e

v a r i o u s  w a Y e  l e n g r I s .  I n  o t h e r

is  a  spectnrm.  )

14 .  One  o {  t l r e  bes t  ways  t o

o {  c y c l e s  i s  t o  a d 3 u s t  f o r  a n d
c y c l e s  a l r e a d y  l o u n d ,  j u s t  a s

adjust  for  a  seasonal  cyc le .

w a v e s  a t

w o r d s ,  i t

t e t  h i n t s

e l i m i n a t e
you  wou ld

Fro. 103. Dliclrelson's harmooie analyzer and
g.r'ntbesizer for trveory comDouents.

1 5 .  N o  a c c o u n t  o f  m e t h o d s  o f  f i n d i n g

hints of rhythnrs uould be complece without

reference 0o the methods developed by Dr '

N o r b e r t  l l e i n e r .  T h e s e  m e L h o d s  w e r e  r e -

stricGed during the sar lrut the restriction

has been l i f ted and the met,hods are des'

c r i b e d  i n  a  b o o k  b y  D r .  W e i n e i  e n t i t l e d
E r l r r p o t t t l o n ,  l l l r r p o l r t l o n ,  r a d  f t i o t b l n g

o I  S t  r t  lon t ry  T ln r  Sr r l  r r  pub l i s l red  jo in t l y

! t . l
l :
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CYCLES-Rcport for October

i t ice onc hes for cerrying througb on the

rcsult! of thc mechine rork.

l l , r r ing used one or t  conbinat ion of
t h c s c  l e t h o d e  t o  o b t r i n  r  h i n t  o f  t h e
lcngth of r rhythm that uay be prcsent in
r  re r ies  o f  f igurc r  o r  in  t  curve ,  your
next rtep, rs ltated in thc bcginning, ig
to fild out rll you can elput the indicated
cyclc. For example, you uust 6nd oub the
errct lcngth of thc cycle, its amplitude,
i tc pbere posi t ion,  end i ts ahepe. i lore

i rpor ten t  then th ia ,  you  uus t  f ind  ou t
tethcr or not it is regularly rcpctit ive,
t h r t  i e ,  r h y t h m i c ,  o r  i f  i t  i e  r  D e r c
aethcrticel ebctrection.

I f  i t  ig  rhy thn ic ,  you  Eust  then go

furtlcr end cqne to tn opirrion in regard
to  i t s  s ign i f i c lnce .  That  i c ,  hor  rnany

tiuer out of a hundred could e rhythn of

this regularity exist in a series of figures

!s l result of separete rendqn forces. Ag

I heve nent ioned bcfore,  Iou can eesi ly

furd rhythurs in rendon f igurea. but ruch

rhythms dll no! continue oYer rnany rePe-

t i t ionc.  the problen before you aB this

po in t  i s  to  dcc ide  the  probab i l i t ies  o f

thc obseired behavior having rricen froor

random forccs thet cannot be expected to

cont inue or f rom looe cont inuing force

that probably rill eottinue.

Both of thege tro additionel steps are

l . ,eyond the rcope of  tn is out l ine but i t

rill be treatcd in later ncrthly reports'

Aeborlrl lnrat: All of thc pietures in this
rticle, erccpt the onc irrmdiately belor,
are Eaken, rith the perrnission of the Case
School of Applied Science frqn Dayton C.
M i l l e r ' g  b o o h  T b r  S c l r a c r  o l  l 4 l r l c r l
8orllr, € The Macnillan Cornpany, 1916. The
p ic tu re  be lo r  i s  taken f rom one o f  the
S m i t h s o n i a n  I n s c i t u t e  p u b l i c a t i o n s ,  t S
indicated.
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Lesson VI, Supplement 13

The Time Chart

Consider ihe following scries of data points.

Time Period
Number

Data
(i,e.: value)

The clearsnan number for the value at position 6 is 2.
The value at posltion 6 is 98, and the value is up fiom the
previous one. You count back two places unlil you reach the
98 at lhe third position. With e rising value the clealsprn
is a black value, and is obtained by counting brck until
you reach a value os high as or higher than lhe value at
the starlin3 point. A bhck clealspan means r higher value.
The clearspan for the l0l value al position 7 is r black 5,
lhere being five time peliods between the l0l rt position
7 rnd the 102 at position l.

When the value of the data point is down fiom the pre'
vious one, the clearspan is rcd or minus. A led or minus
clearspan means r lower value. Thus, tlre clearspan lor the
vatue of 93 rt position 8 ls led or mlnus 3, there bcing
three time periods between the 93 at position 8 rnd the
9l rt  posit ion 4.

Clearspan is counted and noted beside the data being
studicd; the time chart is then plotted from the clerr-
span numbels.

The time chart can also be plotted directfy lrom a chart
o[ the figures being studied. The technique, [itst counting
and noting tlre clearspan numbers pf r stlies of figures,
then making a time chart (or maklng the time chart fiom
tlre plotting of lhe tigures) can bc used at any stage in the
analysis. The lechnique can be rpplied to the orig,lnal data,
or lo detrended data, for example.

The time chart is r 3rid constructed for recording the

l f  you arc pel lornr ing cyclr  analysls rn:rnual ly (r : r t l ter
lhan by conrputer) arrolher useful device you cen use lo
Inspect datr for evidence of cycles is lhe l inre charl. f irtre
chal t r rnay levcr l  possible per iods( lenj t l rs)  ln addi t ion.  the
lime chart wil l give an indication of phase. but lt wil l not
verify the velidity of t lre cyclc. nor reverl its precise rm-
plitude or shape. lf r possible cycle is irrdicated, rdditional
rnrlysis must follow.

Tht t i rne chart  was i r rvenled hy Mr.  ( 'h:rpin l loskins of
the Inst i tu le of  Trend Researclr  of  l lopkirr torr ,  New l larrrp-
slrire.

The time cltrrl is r dirgrarrt of lr ighs and lows sel up irr
such r wry as lo give you lrirrls of rhythnrs thrt ntay be pre-
rent In your time series. lt is a most inrporlant ndjuncl for
cyelc anrlysis. lt depends for its uscfulrress upon an objec-
tlve method for delernrinirrg lhe "highs" and "lows" fol any
given wrve hngtlr bcing souglrt. The lirne chart itself is
then melely r nrctlrod of dirgramming these highs and lows
In such ! wey rs lo thlow light upon the lenglh and eon-
sisteney of the rhythm or rhythms that nray be preserrl in
the figures.

The efficaey of the tinre charl leclrniqrre depcnds upon
the eoncepl of clerrspan: i l  is necessary to undelstand
clerrsprn beforc rttemptin3 time charls.

Flrst, the definit lon: clcarspan ir r nrrnrbcr givin3 the
dislrnce tnelsured in time unils f iom r point In tinre going
beek to the prior point where. for rising values. l lrere is a
vrlue equol lo or h[her lhan lhe vrlue at the starling
poini: for fall lng values, clearspan is lhe distance (in tirne
unils) brck to the point whele lhele occuti r value as low
os oT lower llran the value rt the startint point.

Note that elearspan is a nuntber lhat counts rrnits of
tlme. lf r drtr point is rbove the immediately prlor dala
polnl, clerrspan answ?r3 the question: l low long has it been
slnee the drta were lhat h[h? You count brck 3tl many
lime unlts unti l you bump into a value as high as or higher
thrn the one you stuted with. What is courrled is lhe time
unltg, rnd the tnswet is lhat it has bcen so nteny weeks. or
monthl. or whalever. since there occulled r value as high
(or h[her thrn] the one being ertmined.

I
2
3
4
5
6
7
8

t02
90
98
9 l
96
98

t 0 t
93
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To check if ihere is r 6-lerm cycle. a 6-lerm lirrre chnrt
is constructcd. There ere six vertical positions. l'he first
position in each column is zelo to that column and lhe
posltions going down arc l, 2, 3, 4, 5. or 6 pleces after.
Going down the fourth column. the one headed by 18,
l8 is the drte of the zero position or base for lhat colurnn.
The first position below l8 marks the l9tlr t ime slot; thc
sixth position below marks the 24th time slot.

F i s .  2 :  A  6 . T E R M  T I M E  C H A R T  G R I D

The first high (crest) in the 6-ternr cycle occurs at t ime
position 4.

On a 6-term time clrart, a higlr or low must have a
clearspan of at least 3 to be entered. The first high occurs
rt t ime position 4, and has a clearspan of 3. lt is f ir l lowed
by r full standard clearspan low, and can lherefore be
entered on the time clrart at position 4, four places after
0 in the first colunrn. The second hfh also qualifies under
the rules-a clerrspan of at least 3. end lows of full standard
clearspan before and after; it can be entered at position 10,
four placcs afler 6 in the sccond column.

The crests would all be entered as shown below.

llowever. crests and troughs ate more correctly entered
successivelyt the complete chalt follows. Crests are enteted
as black lines, troughs as red lines where color is possible.
Hele a broken line is uscd to denote lows.

F ig .  4 :  A  6 .TERM TIME CHART OF A
6.TERM CYCLE

The first entry on the cltart is a low at position one.
Because you cannot be sure it ' is a low-no data occurling
before that point-parenthesis are placed around it on the
chart and an etrow noted.

As mentioned above, highs and lows are entered succes'
sively. Although the result here is two horizontal l incs, the
lines evenluated only as each separate entry was made;
the scparate entries just happen to connect.

The horizontal l ine on the Gtetm tirne chart indicates
the possible presence ol' a 6'term cycle; fulther analysis
is necessary to verify the significanc? of the cycle, and to
obtain a description of its characterirt ics. lt is obvious,
however, that you could reach a conclusion about the
timing (phase) of the cycle frorn the above time chart.

Note lhat the clearspan is written to the right under
each entry as lhe entry is made. In a complicaled situation
this notation can be helpful.

The time chart can be plotted from elthel the clearspan
numbers, or the chart of the data. When the chart is
used,clearspan is checked visually es shown in the following
enlarged section of our 6-term cycle. (See figure 5.)

Our example is as regular a cycle as it is possible to
find. Unless you ate unusually perceptive or are making a
| 2-month time chart of a monthly weather series, or de-
partment store sales, or agricultural plices, it would of
course bc unusual to draw r time chart with the bars going
horizontally with such precision.

ANOTHER EXAIUPLE

The following tabulation records the warmest month of
the year at San Francisco for the years l93l-1940. The
month numbers are also noted, rs the time chart k lct uP

Fig.  3:  HIGHS OF A 6.TERM
ON A 6.TERM TIME

CYCLE ENTERED
CHART
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A p p e n d i x  5 :  S l o n d a r d  M o n f h  N u m b e r s

A numbering syslem for months is almost indispensable
for cycle rnalysis of monthly data. Month numbers ate nec-
c$ary for computing clearspan, for arrrnging trrays, rnd for
yrrious other manipulations. These numbers start witlr De-
cembcr of 1650 rs 0. Deccmber of | 700 is thus nronth num-

bcr 600. (Only the numbers for 1750 forward are shown
here.) December l90O is rnonth number 3000, according to
this system. lf you are working with recent monthly data,
you drop the 30O0 rnd usc December 1900 as month
number 0.

Yerr Fcb Mar Apr Mry tun l u l  Aug .Sep Oct Nov

l?50 t . t8o
l?! t  I , to l
t?3t  I , t ls
t?3t !,tgi
l?!t I,t37

l7!5 I,t{9
utc lrt6l
l'5t lf t?lt
t?!8 t,tgl
l?5t lrl9?

l?co t.toe
l?cl l.Jtt
l?c2 I,l lts
l?Cl I,Sr|ll
lTct t rs?

l?cs I,t60
t?cc 1,381
176? I,90t
l?e8 I116
l?c9 l r t l?

l l?o loa?g
l??l  l . ta l
l??2 l , lc !
l??l l, lto
lTtl l rl??

t??t lot€c
l??c I rSol
l?7? l , t l t
l??3 I , t85
l??e lr!t?

t?to I,ttc
l?tl I,061
tTtt t,t?:t
l?t:t lr!6
t?ca lr30?

l?6 l.coc
t?cc lrctl
t?c? Ircls
t?a l.ct!
lt'' IrGt?

t?oo I,cct
l?tl l,6tl
l?tt I,cct
t?ft lr?tlt
l?9a l,?l?

l?t:t lr?tt
l?tc lr?tl
lil? l.?!t!
l?9t lo?ao
l?tc t.??t

to|o lr?ct
tat l.at
ter t.tl!
l.ot lrttc
toa lr6t?

I  r l 9 0  t , l 9 t
I , ?02  I , t os
l . t l t  1 . 2 1 5
I  r t20 I  r t t?
I ,ts8 I,etg

l  160  l , e [
I , tc l  l . tcs
l r t? l  l r t?6
Ir t6 t r tS?
Irt9t lrt99

t  , l lo  l ,3 l l
l,Stt I,t?|'
I  r tsa l ,sst
l rsac ! . l l?
1 ,538  I ,g lo

t r tTo  I , t ? l
I , $€2  l . t e5
l  rsel  t .50: t
1.106 I  rao?
l . { 1 8  l r { 1 9

I  ra50 t , {51
t , a l t  t , l l t
tratta l,altt
t  , tcc I ,ao?
t r l ? t  t . a?o

I , {90  l r l c l
I rSOt I rtot
I  , ! la  I  r5 l5
1 ,c20  l . t ! ?
1.33C I ,5SO

I ,3S0  t ,351
l ,sct  l r tc l
I ,3?{ l . !nt
l . ts  l r38?
l . !c9 1.59e

loc lo  I r c l l
I rCt2 I lCtll
l . 6 ta  t r c !
l ra l t  I rc l?
t ,a l t  l r fSc

l . c?o  l ra? l
l rcct  t rcG'
l r caa  l f ce t
lr?(xl lo?ol
l ,? lc l r? l t

lr?tto t.?tl
t ,?at  l .?al l
I ,?!a l . ' | t5
l r?cc l ,?c?
l ,??t  l .??c

lr?ro l r?r l
I , to l  l .E
I ,tlt I otllt
l . t t c  l r8
lr6t loEtt

l . l o 2  l , l 9 g  I , 1 9 {
I ,?Ot  t , ?6  1 ,2O0
l . ! l c  1 . 2 1 7  I , t l e
I , t t 8  I , ! 29  I  r t so
t f t {o r r t l l  l r2 l2

L . 6 2  I  r 6 t  1 . t 5 4
I , tc t  l , l6 t  I  , tGc
l t r lc  l&7? l , t?c
tr !88 I r tSC Ir tco
l.too lrlol lrtot

t , l l !  I  , s l t  l . 3 l f
I , J l f  I , t e t  l r s t c
l , l 3c  I r JS?  t r J l tS
1 . 5 { 8  1 , 3 { 9  l r ! 5 0
l . t 6o  l . 5o l  I , s6 t

l , s? t  t , 3?s  1 ,3?a
I  , t8 l  I ,3G'  !  , teo
1 .59C t  , t 9?  1 . t98
I , {08  t , t oo  I  r { to
I  ra tc  I , l t l  l . { 2 t

I , l l ?  1 , 1 3 5  I , { 5 f
l . { l l  l , ,a l l t  t  r lL
I ,, l l lC I,{3? I r{l}8
I , f a8  I ,160  t  . {?o
l , {s l raSl  l r lSt

t . t g l  l . {91  l . l c {
I ,Co{  I r !6  I ,SoC
l ,3 l c  l . ! 17  I  , ! l t
I r3t0 I ,3te I .5!O
I,t{o lr3al I r3at

I  i55t  t , t3t  I ,55{
t  r 'c f  I  ,c t3 l .3cc
t .c?c l , t?? t  ,5?t
1,5! !  l  r5c0 l .3oo
I 1600 I,Col l.c{r?

I r0 l t  t , t lS  I , c la
I ,Ctt t rcgt t,cl6
t .c!a l rc !? t  r t38
I,CtC t rCft t.t!to
l . cco  I r c t l  I r cc t

l , c? t  l . c? l  l ,G?a
I rCta I ottt I ,c6
I  rC to  I ,60?  I ,C9C
t r?00  t r?oo  l rT lo
l r?to l r t t l  l r?t t

I ,?tt 1.?trt l.tt{
t,?.a{ t,?5 I r?le
t .?!c l ,?!? t r? l tc
l r?ct  t r?t t  t ,??o
tr?F l r to l  t ,?t t

l r?t l  t r?fs l r?cl
t roa t ru l t  l .Fo
lo l lc  l .e l? I , t l l
l r t tc  l r t?,  t r t60
trcto t,oat I,tat

I  r l oS  1  .196  I ,197
t ,?0?  1 , t08  l . x t t
I  .219 I  ,22A | ,?21
l , ,g3 r  t1232  t rSg l t
I rg {g  I ,2 { {  l r z {5

I , t55 t  r tSC Ir t ! t?
I , !6? I , tC8 I , ! t9
l r t?9 l r ts  I r lSl
I , tot  l . tg l  l r !01
l.s(Nt lrtol lrt(p

I , t l 3  I  , 916  l . l l 7
t ,g?? I ,g2E Ir tSe
I , t i rg I ,S{O I ,Jt t
t ,J t l  I  r :J52 I ,$53
1 ,503  1 ,36 {  t  rSA t

I ,3?5  I  , 3?6  l ,S??
I  r58?  I ,388  I , t e9
1 ,199  I f {oo  l rao l
l , a l t  l , a l ?  l r { 1 5
I ,125  I  r {2 {  t , { t 5

l . l ss  t , {3c  t . l 3?
l ,aa?  t r l {8  l raag
t ra59  t ,a6o  l r t 6 l
l , f? l  I  r {?t  l .a?t
I 'a€E I ,'18{ t r{et

t , a90  I ,a9c  l . l 9?
I ,507 I  ,3OC I ,300
I ,519 I  ,5X) I , te l
I  rSgl  I ,33? l ,5 l l
1.3| | l  l r3{a l r3{5

1,333 1,33C '  1,3t?
l rsc? l rgct l r3c9
1.379 t rSCo l r38l
I  rSt l  l .sot  I ,6ot
I !A0S I,t0{ I rCqt

I , t l ! t  I ,o l ,c  l  rc l?
IrC2? l fC2l  1r6t9
l r t s9  l . cao  I , c l l
t ,at [  t r ( t !  t r tot
I ,CCt I ,CC{ l .At t t

I ,C?t t  I ,C?C l .C?l
l .cE? I rcEc I rct9
l r co9  l r?6  l f ?o l
l . ? l l  l r n2  l , ? l l
1,?Et I ,?t{  l r?t t

l.?t! trn'C l.7l?
l r?t? l ,?ta l r?al
t .7t9 l r?co 1o?cl
I,??l lr??2 !,??lt
l r?Gt l r?ta l r?6

tr?0t  to?oc l r?0?
trF t rmt t r too
l.ttt l.too lrctl
l . 6 l  1162  t raF
Irta:t trtaa l.Bltt

1 , 1 9 8  1 , 1 9 9  t , t o o
I  ,2 lo  l , 2 l l  I  ,  l l ?
l , 2z?  l , za  l r22 l
I  re l {  I ,25t  I , t3O
I r t lc  l r t {? I ,?{8

I , t58 l  rElg I , lCO
l . t?o  l . t ? l  1 .272
t ,282 lr88l I,t8{
t . !9t  l r?06 l f lec
lrloc lr!o? lrtoc

I  ,g l8 l r !10 1.38o
I , t t o  l , s t l  I , i Jz
I ,3{3 l r3a3 t r$.L
I r:5a t ,. '5n | .rlt
l , too l , t6? I  ,168

I ,3?8 I , : t?o t . t80
1 .390  l , t o l  1 .398
l , {oz  l r {03  I  r {O{
t  . l l {  l  r , r l5 l  r {10
I  fazC 1.a27 I  r l20

1,a38 l . {39 I  o{40
t , { t to l ,as l  t  r l l t t
I fatg t r l6t  t "164
r r l? f  l , {E  l ra?c
I , tg l  l , t6? I  , {s

1,198 l ,a9c l r0oo
l ,3 lo  l  r3 l l  l , 3 l t
I  ,S2!  I ,32S t  ,5ta
l ,5s{  l r5tr t  l r35c
I ,3t6 I  rsa? I ,3{8

I ,338 l,olC I ,too
I ,370 1,3?l I ,t?l
t 156C lrs€E t,t8l
l .set  l rcGt l r5cc
l .Go6 t160? l  rcoS

I ,C l t  I r t l o  I , c to
l16!0 I ,cst  l rc t t
l . ca !  t , c l l  I r cL
trcti{ Irt33 lraltc
t r ccc  l . t t ?  l r cc t

I  ,678 t ,C?o I ,c lx l
I ,cgo t rc9l  l ,aet
lr?ot l.?ott I,?ol
l . 7 l t  l r ?15  l . ? l c
I ,?tC L.?2? t ,?t !

t , ts t  lo?t  l r? lo
lr?50 lr?ttt l,?ttt
I,?Cr l-i lt t r?6{
I  r7?a l r??l t  l .??c
l. '6 1r?!? lr?3t

t r?t t  l r?00 t ,ao
t .0o  l r l l l  t r a l
I .!Et lrtt|t I rtt{
t.tst t rGn I,El(}
l.!al l.!a? Irtal



egg'a 499'a 999'3
ggc'l 9c9'z tgg'3
tlg'z stg'3 3Dg'3
zgg'z rsg'? ocg't
ozg'a org'! 8r9'a

gogta aog'3 gogta
eor'r g3l'a lctta
l€t'a s8''l 3gt'3
?Lt'a rar'C o&tt3
ogt'a cgt'3 8gt'a

att'3 l,jl'a glt'a
gct'3 est'a t8t'3
rzt'a szt'a a3t'a
llttt tlt'l oll'a
ool'3 cocta 8cs'a

gast3 tgst3 gosta
93c'a 94s'a tts'a
tgcta sg8'3 agf'a
tes't resrz oes'3
ols't oss'3 sstS

gzc'z Lzc'? g?s't
grc'3 grs'a trst3
x)c'3 gog'3 3os'a
lcata raa'3 ooa'l
€t'a olz'a glz'z

ggatz Lgl'z 9Bt3
oqu'z gg3'3 l9t3
t,a'a et?'E ata'?
gg3'3 lgz'a oca'3
ozz'a 6lz'7 gra'?

go3'3 Loz'z 9o3tz
got'a gor'? tcr'z
t€r'a t8r'a aglt3
tr,l'l rat' t otr'3
o9t'3 cgt'a 89r'?

8?I'3 Lll'z glr'3
ggr'3 gcr'z lsr'3
'a['a s?r'a zzl'?
arr'3 rrrtS otr'z
oot'a 060'3 8to'a

8go'3 48ota Fot3
glo'a gao'3 )Lo'a
lgo'a sgo'a zgn'z
zg'z r9o'3 o9o'3
oto'E oco'z 8co'?

g3ott tao'a Yao'a
fto'f 9lo'l 'torl
le'3 coo'3 aoo'a
a6c'r roc'r oco'r
o8a'r cao'r gac'r

ggc'r lgctr ggo'I
9so'r ggc'r tgo'r
ttot r gto'r zlc'r
zsctl rcotl oco'I
o?o'I olet i .lrJ'I

eoot r aoc'r gori' t
9og' t go8't lo8'r
le8'r t€o'r 388'r
a&g'r ra8'l . oa8'r
ogo'r cag'r 8f8'r

Jao ^oN IJO

sgg'z tggte s9t'3
ceG'? zgg'z rg9'a
tlg'3 ot9'? ccgta
o?g'z 8?g'3 Lzi'z
arg'a 9Ig'? grg'a

gos'l tog't cog'3
sct'l 3ct'a rci'3
lgt'a o€t'3 6L;'?
catta 89t'3 Lgi'?
&gt'a geDrz ggt'a

eD"3 'lt'3 stt'a
sst'a act'3 rgt'3
r3tta o3''a cr"a
!o"t 9ott3 aot'3
tcstl oc8'a ets'3

€8s'r tos'3 c88'3
s&c'a zLs'a rls'3
les'l ooct3 cac'3
ots'a 3tf 'a alc'3
&cs'3 gss'a ss'3

czs'3 tas'3 gzF-'z
stcta zfg'3 lrs'a
rog'l ooc'3 oca'z
eaz'a oga'a l,f,a'a
LLa'a gla'a gt;i'a

gg3t8 lg3'a 993'3

eg3'? aB'a lg3'3

rla'a ota'? of.z'z
&{z 8?z'z Lzz'z
Llz'z or3'3 9r8'z

goz'a to3'3 eoz'z
sol'z zol'? Ior'?
rgr'? €r'l o{.I'a
oor'? ggr'3 Lgl'2
4gt'a ogr'a ggr'a

str'z f''r'a ctl'a
gsr'a zcl'? rcl'z
ral'z ozl'z orr'a
oor'a 8ot'E aol'a
L6o'z ooti'? g6o'a

gBot3 t€o'a g8o'a
caotS zl,o'z r/.0'8
roo'? o9o'3 cao'a
olo'a glo'3 {.to'z
Lf;o'?- 9go'a gto'a

eaota tlzo'a s?otz
stort alo't tto'a
roott ooota coc'r
oSot r mo'f 48o'I
LLo'l gac't 940'r

gg6t I '9o't ggot r
cactr ?g6tf rgot I
rto'l olc'r 690'r
ozo'r &o'r azo' I
l,16'l oro'r grc' I

co6'I too't coc'r
so8'I uc8'r rce'r
r88't o8e'f 64a'r
og8'[ 898'r t 98'I
Lgg'r oqg'r cq8'I

das trtY lrlf

?gg'z rog'a o9g'3
ogg'? olg' i; 8t9t z
tcg'z egq'z occ'z
g?g'? 9<;'? lz9'?
trg'3 gr9'a zIg'z

zos'a ros'3 oog'3
oct'a 6ott? ggt'a
glt'a LLt'a llt'a
99)'3 gtl'8 '9''3
tel'3 Bs"l 39t'3

?i]'a rtt'3 ott'3
oct'3 (trr'a g?r'a
grt'a tll'a grt'3
got'a gotta tot'E
'cctt sostz 3cs'3

z8c'3 183'3 €s'3
oas'3 cgc'a ogc'3
gs'3 39s'3 998'a
etsta sts'3 }'8'3
lcc'3 sss'3 3sc'3

zzs'z ras'3 ozs'z
ots'a loct3 eoc'3
g6a'l LC.'a 9ca'3
sa'3 e83'? l€3'3
tLz'? I'Lz'? ?La'3

zgz'z lg?'z ogz'z
ofz'z 6Jz'? 9L'?
ef,a'z tga'? 9ca'z
o?z't 9z'? ,z?'?
tlz'z f.lz'z zlz'z

zo?'? Ioz'a ooz'a
oor' z riSl '? 98I' z
u4r'a tLl'? gLl'?
991'a ggl'a Yor'a
'qI'a cgl'? ?gl'?

alI'? ItI'a olr'z
osr'a car'3 8at'a
grt'e 4rI'a 9lt'a
90l'a qol'a 'oI'a
j&'? cco'a z60'2

aoo'? r8o'? o{to'?
olo'z o9o'3 890'z
ago'a L4'z ogo'a
glo'? glo'3 }'o'a
tco'? sco'? ato'z

?zo'z l?ot3 o?o'a
ototl 600'3 goo'3
906'r acotr goc'r
€o'[ 986' t ]ao'r
'lo'I c4o'I zL6'l

zgc't r9o'r 096't
096'I cto'I 9]o'I
gsc'I ac6'r gc6'I
ozo'r gzo'I lzo'r
'Ic'I qlc't al6'I

aoc'I 106' t 0tl6' I
068't 689'I 8gJ'r
da8't Ltg'| 948't
g9€'I gs'r 'ga'I
t€'I ca8't ag8' I

utlf ,iulrl ldv

cgg'a 8gq'a agg'a tsr
Llr;'? ot$'z glg'a caot
eca'a lcg'a c:cg'a ?st
cag'a zzg'z Iz9'3 rFr
rrg'a olg'a ooe'a o98t

oc"3 9ct'3 Lcl'a o€r
ett'3 n"a Eg"a gerl
ggt'a t/.,t'l gll'a tEl
cat'3 aot' 3 rot' 3 e€3l
ret'3 oett3 olt'a 99t

os'' l 8st'3 ast'a t9l
L?l'a gat'a ea" 3 891
glt'a trt'? srl'a 3f8t
cot'a zot'3 lot'3 re3t
Ics't ocg't 68s'a ofgl

ogs' 3 8as'3 LLg'z cllr
Lgs'3 9gs'3 g9c'3 gtcl
gs'l tec'a seE'a Stll
stc'3 atc'a lts'l etgl
Isc'3 oss'3 ofg'a stgl

cts'3 grc'l arc'a tt€r
AOS.3 90S,3 tuS'f 3ta t
eel'a llg'a sca'z ittst
sa3'3 ?83'3 It3'? rt{lr
1.l;z'? oaa'3 093'3 oo8r

og3'a gg3'z Lg'z cs8l
tla'a grz'? gla'a o€r
gsa'a )sz'a cc3'2 lc€l
szz'? zzz'z lz?'a gsgl
Ira'a olz'a oo3'a 9e8t

ool'?
rEl'a
gr.['?
cglt?
rq['3

ocr'?
Lzl'z
ql t'?
cot'?
Ico'z

Bot'a Lol'z tsdl
gal'a sl'a ccgt
lll'z srr'3 ?sI
zol'z lgl'a tcgl
ogr'a clt'? ocSt

gc t' ? 4gl' z fit8l
g? t'a t3l'z gadl
ll t'? cl l'a &?81
zor'a rol'? ezgt
o@'? coo'a ezsr

oLo'? glo'z LLo'z tagl
Lgo'z o9o'3 goo'a caol
ggo'a }go'a ggo'? 3?8r
slo'a zlo'? Ito'3 lagr
rc,o'a o$o'a o?o'z oagt

olo't gto'a &ro'a clgr
Lco'z g@'e goo'z orgt
goo'r t6ott coo'I tlSt
sgc'I z8o'r r8c'r ot8r
r4c'I oLo'r 6g0'I ctet

69o'r 890'I l$o't ]I8r
t 16't olo'r eg6'r clgt
gc6'l lcc'r ccc'l ergl
gao' l z?o'r r?o't ltst
I 16't ,)16'I 606'I orol

oou'r
4ua't
qzo't
cr't
rgg'I

d6u'r aot'I 6ct
grB'[ (i&l'[ 80et
tlg'I sad'I lsl
egi'r 193'[ oosl
o$'I ct8't eot

il:l{ gJ:l lll:f tl:JA

(pattrtllrtoJ) SllltlltllN llI NglI (ltlV(lNV lS



STANDARD MONTH NUMBERS (Continued)

Year Jan Feb Mar

l8c3 81369 ! .3?o 2f5?l
ls6 r ,581 Z $82 2. tA3
t6? tr30t tr59{ tf59:}
l6t  t r8ct  t f  coc t ,6o?
le6o  t r6 l?  t r c l t  t r c lg

I t70 t ,c t9 t .cso t ,631
lc? l  t , 6 { l  t , 6 t2  ! , 6as
l&7t  8r60t  t ,cs{  t ,655
lg73  t . c65  t . cc6  ! , c6?
I tTa 2rC7? t .679 2,67e

le?5 t .c89 t rcgo t ,691
l8?c l r?ot  2.702 t .?os
lo7?  ' , ? l t  2 ,7 t1  t , ?15
l8?8 2.?6 2 .?2C 2,?2?
l8?0 2.?S? ?r?t8 2r?S9

lF80 t .?19 t r?so 8,?51
lm l  3 r?C l  2 r?62  z .?6s
l88e  2 .?73  2 .771  2  o?E
t88: t  ?,?6 9r?86 21787
l8a1 2 J07 2 Je' 2,?09

l8F5  ? ,909  2 ,810  2 ,e l l
le96 t igz l  2,?22 2,823
lee? zrets e.e!4 erRb
le88 8r&l l t  8.e40 3te, l?
l8e9 ereS? 816g ?r?59

t80o  ? r869  2 ,37A t ,8? l
l g0 l  a .ge l  2 r .g?  2 ,eos
189? A,903 8,e9t  91896
l8e3 2.006 2,906 2,90?
l8o t  2 r0 l?  t r0 l8  ? ,919

I t95  2 ,039  8 ,95C 2 r931
l€96  u ,9 { l  2 .9 {3  2 ,9 {S
189?  z r t Js  2 ,051  2 .955
I t98 8 r9C5 ?.066 2,907
l8e9 2 ,0?? 2,9?g 2.0?0

l00o  ? ,ePo  2 ,ego  2 ,991
l90l  5,0ct  t ,oo? t .oot
l90z  s r0 Ig  s ,o l l  3 ,o l t
l90s 5r0l '  : t rczo 3rO37
190{ t ,03? t r038 t ,o3g

t96  3 ,010  s , (Fo  s ,G t t
1006  3 .061  s r0o?  t ro03
t t0? t rc '?3 5,O?l  - r .0?!
t9o8  s ,0&  I ,OC6 S ,oF?
l9ee  J r0o7  3 !Og8  3 .099

l 9 t 0  . r , l o g  3 , l l o  s , t t l
l 0 l l  3 , l t l  s . l ? 2  $ , t . ? s
t 0 t 2  3 r l 3 t  s , t s {  t , t 3 5
l9 ts  3 ,1 t i t  s , l ac  5 .1 {?
t e l {  J r l S ?  .  t r M S  ! 1 1 5 9

lo l t  ! , l c9  3 . t  ?o  ! .1? l
l 9 rc  t , l 8 t  t . l 8?  !o t  83
l 9 t ?  t , l 9 g  t r l g t  ! , 1 9 J
l9 l8 3,805 Srzot  S,8O?
t!10 l r2 l? 5r : lg t .3 lg

lgto J. t2g t .eto 3,  z3l
t? t l  i r t a l  t . t a t  t , r . a
lct l  t ,25t  t ret t  t ,Et3
l02t  t . tc l t  t r2c!  ! r tc?
l9t f  J .27? t , !?e t , !?9

Apr May Jun

2  $?2  ? r5?J  ?  $71
?,38{ t rSgB t  rsqt
t r506 8r l0? t r !09
IrCog I ,cog t rc lo
l .c to t r6t l  2t622

t163?  t r c t s  ? rc3a
t.C,l{ t, Cllt 2. Cl6
t , c5c  e rcS?  l165g
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belot the potnt next preceillng, the horlzontal llne nould' skln be-

1or the precedlng polntr and. the vlolenee rould bc denoted. by a red
nrnber. lhen, ae dth the years 19OZ and 1903r the valuee e1.o
blg[cr than at eny prcvlour tlne, thlg feet la tnttfcatett by + algR

after the vlolencer the plue to be reail ror Dore,i 1lrus the elenr-
lDan or vlolenee for lgO2 rould be l+, one or Dore. Ihen the value
of e polnt ls exactf cqtral. to tha value of the polnt nert preced;.

lng, the vlolenee ls 0, unrally rrttten ln the opnoslte color fron
thc vlolcncc ncrt prccedtng.

lhe value anrl vlolancc of each potnt on tha curve ln trlg. I
arc glven ta thc fol}o;lng tablc.

Vtolence
Yahre ( Crearspgnl

Vlolence
Vq,Iuc (-Clearspnrtl &nI,Isfln

1e00
leo1
1902
1e0g
190.{
1s05
1e06
1907
1908
1909
t9t0
19u
19r2
1919
19 14
1915
1916

:
f+
4
1
2

1
,
7g

11+
I2+
2

I

100
{o0
800
?00
600
600
600
400
900
200
{00
900

lr0oo
?60
?00
900

1917 750 r
1918 650 6
1919 ?00 1
1920 850 g
19?1 850 0
'L922 500 I0
19e3 550 1
1924 600 ?
1925 900 I
19?6 800 I
t9"7 ?00 2
1928 50 27 +
1929 200 I
19s0 zso 2
1931 ?0O I
19&? 100 3

Erc vtolence can bc eoputedt grehteally by eountlng thc potnte
ovcr or.undler ttrlch an tun€lnery backvrard horlgontal proJectlon
touldl slctn untlt f t latergectr thc curvar or passes beyond the flrgt
potnt of the orFlcr

t'ha vtoleasc can tc colprrte{l oore eaelly fron the mrlnerleal
ilata. ftrte lr ilonc ag follo;gt $rgt notlcc lf the vnlue of the
polnt for rhlch the vlolencc le belng coryutcd tr ovor or undler the
value of thc nort prcccdllrrg potnt. If lt ts above, the vtolenee
rt1l bc recoriled tn black. ff bclor, ln retl. ltrc nuncrlcal value
of thc vloleucc 1111 bc tha nuaber of polnta back to a value eg ltl€b
or hlgfrer, loss onsf or es 1or or lovcr, less otror as the caso Bay
be. ltnrs the vlolenee of thc polnt at y€ar 1920 lg fowrd by countlng
thc polntr backlard rurtll one ftndg thc ftrgt rnrnber rlth a value a5
great a3 or grcatcr ttun 850, and gubtractlng I. In thlr cas€r otlo
nrst go baek four yeem to 1916 to gpt a value as btgh or hlgher
tttsn 85O' !!ho nunber of tho vtolence lr therefore 4 leer Ir or
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' a Y o s l r t h e h t g h e a t p o l p t l l t h a v l o l p n c e o f b l a c } : 3 o r n o r o b e .
treen tto lora of refl 3 or Dorei a lor, the lonest potnt betreen tlo

htghs of tlnclc 3 or Doleo

ror era$lc, ln tbe sullre gtven ln sLg. 11 lf rc ar€. seeklng
6- or ?-Jr€s;. ravas, ro aoukl start at the beglnntng andl go fonrard
gntll ;e get a vtoiencc of 3 or Dotel clther red or blad(. ts flndl
nrctr a point at 1906. t'blr year, dtb a vlolenoe of rcd 3r _canld
uark (ai far as vlolencc ls conccraed) a ftrll atantlard lor for a
6-year ravc, arrd lg nr& a lor, unlcse a lorcr value lc preaent be-
forc the nert blae.k 3, Fe th.en procced to look for the next point
rlth a vlolenee of bladr 3 or Dotoo le firril auch a polnt at 1912
rtth a vlolence of black 11+ . Op yoar ;lth the lonest value br
treen 1906 anil 191? Ls 1910 rt tb a value of e00 and a clcarspan or
vtolcnec of red. g. It ls the lol of tbe nove.

f,e then Bo on fron yoat 1912 untll re flnd a potnt wlth B reA
vlolence of 3 or Dorsr 88 at tbe yeer 1916r The trlglrast vnlue bo-
trcen 191O alil l9l5 tr et 1913 rtth.a velue of 11000 andl a vlolence
of black 12 . ftrl a polnt t p the ]rtg,tr of the Eoeo. Slnllarlyr yeal

1918 1o a lon, ycar 192O ls a blgb, yeir l:9?2 a lowr year 1925 le a
hl8h, arrd ycar 1928 lc a 1ow.

fcar 19Og I r probably e hteh rad year 1901 I s porslbly a low,
and tbeae facto nay be tndlceted, ht nelthar point hae a knorn vlo'-
lerrce great enougb f\lly to aect standnrde.

grppooo ro rsro eeektng 2- or &yclr FEv€80 f,e vouldt teka ac
our ftrll rtandarrl trlgho tbc hlghert potntc dth a vlol.encc of black
1 or Dorc bctreen polntr rtth vtoleneea of redL l or oorg. 3y thtc
nrlc, highc roukl be preeent nt yearr l03r l0?r 113, I L6r 120, r?5,

and l3O: lora et yeets 106r f10, l15r llEr t&, andt t?8. Iors are
alro perhapa at fiOf nm figg, iut thts crurnot be fts6;Dr (In nrag-
ttcc onc rould harilly epect to flnd a 2-year rlay€ througlt the use
of ansual fl6uree, tut rc Rrc ooDcctnadl herre utth pr{nclplea only,)

llnrr, by thte aethod, for nny glven length of rhytbn, la li-
poostblo to nake an obJeettve dtcterdnstlon of htg'hg and, lols' It
tr the orrly lelibod known to thc anthor rbcreby thle oan be dlone'

Srppose wc trt6h to use the Stne Chsrt to ecan thc errnro ln tlg.
f (tUe vatrrsr of rhtcb are recor{edl ln the table on Page 2) for all
pooalble reve lengthr that rould be revoaled by thls nethoil. The
longeat tayo that coulil repeat ltcelf coqlete\y nlthln the length
of thtr eerlcr of flgurca roull be half of 3? or 15 yeare tn lengttt.
Arlf sta,ldardl blghq ancl lorr for nrch a rcrre nmrld have e vlolenee
or cleerlpan of blqdc 8 or Dor6 and rcd 8 or ror6r antl touldl be
ileterrnlncdl by the netbod.a alread,y dlerar{bed. lrou l1g. 1.or fron
the table on Page 2 ;c lce that hlghe of tboqe atandardr ocsuttrred at
1913f and. 1925, sd tbtt frrll stand,ard lora ce!!o tn 191O, l922t antl
19?8. Ibsre lg B porEtbtllty that -\p09;-exceeded ae lt le by only

-4?
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after lte end, the flrgt aollrt l lne, nAnr of 1903' Slntlarlyr 1et ue

repcat tho ravy llne r8r of 1928 ln the 193? seetlon, flve years br

fo-re tts beglnnlng. f,e can tlo thta becnree nny pogltlon ln tlne can
bc plottctl. tn any colunrr lf ro ertendl tt far enough onc tsy or the

ottier. !c nor have no Eoro than one p.rtr o{ hlgtte andl lors la each

;;i";, Jtir en ths lorr on the sano sldle (rn trtts catc above) 8u
g6e bfing nort follorlng. Iat ur conneet h{etre and lore slth vertl-

cal llner of thelr otn s6p!-so11tt or raw (ln actua'l uger oceoldfng
to tbc arthortr ttandlardrr bladc or red)'

f,e r€e that thc hlghs andl the lore thue reprogentetl do ltne rp
aftcr a sort, but not along a horlaontal llns as they loulct tf the
ravo r€re 16 ysar! long. [o repreeent hol they really fa1lr let ug
eonneot thc al@olnt of the ftret anil last of the highs sndl the
flrgt and. laet 

-of 
the lona by dtottcdl ll,nee. le notc that for thc

tavy ltr.rea or lore, the ilotte0 llne elopee unra.rd by 14 Vfarg ln tro
cgrcie. . -  Mrlr  eqggestr  a length of  16 ytars leee ?.years ( t+121 or
9 ;narc. [!be dtotterl llnc connectlng ths hlglrg elopea unrard l0
ycara ln tro oyclcr or flve yoara (fo/g) per cyct e. lhl a etrggeete
a length of 11 years (16 yeara lerg 5 1rcars). Aoeraglng the tro
lniltcatedl lengtho (g anfl 1I yearg) te get e length of 10 yeers as
a fl rst qlnroduatlon of thc lcngth of the rtlythn.

Iot us no" Dako e lO.trear llne Chglt of the valueg (ueltlg e
vlolenee or ciearspen of five (v6)). lHrle te d.one ln Flg' 6. It
brypeas that 16 g:ves us no adilltlonal htehs arrcl lors tn thle 1n-
rt'ance, ls beiore, iary llne llAtf and nAn both represent an tdentl-
oal 1o; polnt, ln iUfr taee the lor at t922, (poeltlon t91O plue 12
or poeitlon fieO plua 2) ; n tt lng a ctralgtrt l lne to theee pogtttone
rlll glve us the tfoeest length thet t€ can get by the tlne chart
aetbo.d,. for ro fer rcpetltlong lt vt 11 not be too accutatel btrt
lf the rsrler la long eaorrgh thc tlne chsrrt rlll tndtcate the Lengtb
;tthln '1l or lcer.

trota tbat on tho llluc Chart thcre I a a rnrnber above eFch of thc
llasg and a mrnber belor-eech of the lttrs, llbe nrnbere above the
llnog Cilve the valus of the survc at trbe ttne t Bill66fsdl-1 r o. the
hetCht above the baae Llne; the nunbcrs belor the llues elve the vlo-
lcace or clcarean for the parttsular hrrnlng polnt at thlr posllten-
bofal fece for black, ltaltea arutounded by clrcles for red[.

[trlg lr hor onc woulil lnter?ret nrch a ohartt ttrere hag been a
tondency tn the date plotted ln 81g. I anit recorded ln the table oD
Pa6e ? for [tgbe to cono a.t about lO-year lntervale and lora ltke-
rlre. lt ls tnre thst therc havc been lnrt three repetltlonr of thls
tavo, but tbore could not have been Dore repetl tlons of I lnve of
tbt s lerrgth l n a aert es as abort es tht g. For the el gnf fl cenee of
arch bebavlo! ro nrst resort to eialltlonel tests, b'ut for rhnt lt
uy be rortb re oen obgervo dlreotly fron the llne Chert thet no hlgh
has cvor had, a value of lear than 8OO a4il that the aost dtgtortetl
hldl eauo on\y tro yeatr after nedl,tan foaltton. AIeo, thet lngofal
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Do effort le narle to connect to each otber the htghs and lors on
elther aldlc of l t, or they ar.e conn€etecl rlth strnreil llnee, thue O.

Ttre Slne Chart can be nacle to tell mrch Dor€r lor lnstaneet
blnts of longer eyelee nay be revaaled by itouble or trlplc untlerLln'
l ng of alf hl ghg anrl lore rhl eh havs doub le or trlple the re rnrl redl
vlolence. AIeo, tt !s often halpf\rl to use a grtd tr ' lce or three
ttne a Bs long ae the lcngth of tbe tnvo belng rolrght. Ihug, tn ext
plortng for a 6-ycar rhythn, onc olght uee a grld 12 or 18 yeBrs

totrg anil rcpeat thc law tro or thrce ttnet por colunn. tble pro-

oedlure often revcale nDgrrspoctedl fects ln regard to the behavlor of
the cerlse. Srreh a llac Chart tould be callecl rll\'elve-oven troil
(Uti:iili Tlne Chart Vgrr or rElgltte"a-ovorthreen 1ra/3'yeer)
Tlm Charta, Vlfvr to tnillcite the length of the gdd, and the vlo-
lcnce used io"-liff ctandtaril ald recondary gtendar<t hfghe erll lo;e.

lhs above outllae dlcscrtbee the [lme Chart on]-y ln lts nost
elenentery foru. I'hers la nirch Eoro that eoulcl be said ln regard'
to lt, tt i  user Bnd ltg lnterpretatlon. In factr 80 mrch coul'd be
satd, that, ff irc eouldl flntt thc'ttne, lb. Hoslrlns coulcl undoubtcdLy
rrlte a enall lonotraph on thc subJect. It lo ths hope of the
'anthor of thl e d.esct{ptton that eoaediy he rlll.

thc value of the Tloe Chart nethodl llee flret ln the eoneept
of lvlolencell rr nclearspan;rt recond 1n the obJecttve nethoct of
dlcterolnlnt hlglro and lorsr and thl td', lu tbe fact tbat the tntlltdd-
ual cyclee aro uot loet rtght of through any aort of nathesattsel
everaglng.'

Etnally, a note of rarnlnp; Slrple as lts elementg ersr the
ftno Chart uu.rt be uged rtth carc, or wrJustlfledl concluetons Flll
be ctrarn. It uurt bc renenbered that after all, the Tlnre Chnrt ts
ncrr\y a tool for obtatnlng hlntr of rtrythnfe behavlor. It does Dot
remal rhetber thc tndlcptedl rlVthng, lf erll alc rrealil or aro
ncrely thc rcgult of randon forces.

;$-
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Ilg. 1. Orlr ehnrt dronr n hyoothetlcal euryc from 1901 to 1932
tneLuslvc. Thc flnc dottci l l lncs l l lustratc the concept
of elearenan or nvlolenccn,

9 1 0  1 r P I 3 U l 5 1 6 " a a ? 3 n 6 2 6 n A A g ) 9 . 3 P1 8 x ) O
Icarloara Aftcr iare

l lg. Ihlr chart rcprcrente ttnc fron toro ytars eftcrl90O to 32 ycarc
after lgooi ln other rorda, 19ff) to 1932. Heavy rollil vcrtlonl

llner lrrdleate htghe? treqf vcrtlcal llner I ndleate lols. ( f n

.actual prectlcc, onc rould. use blaek and red.) Ttre parentheree

that nmound, the flrst hlg]t lndteete that rc do not knor for

ccrtnlu thet tt la a. hlgh. Itre rrunbcre to the left of the ltnc

rcfcr to tho valuc of the ouwe et thc tlnc tnd.lcatcd. Ttre

mrrbqrg to the rtght of thc Unc tntttcatc rvlolenesr or telcan-

qpa!. Rcd vlolcneo lr lndltcato0 \r a clrclc, but ln aetual

practlce rould bc rrlttaa ln red. ttrlc ehart le aerely a short-
haltt aethodl of tniltcatlng thc hlebs Bnd lors rlth a trvlolenccr

of 8 or norcr i8 forrndl tn llg. I abovc.

lego
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Iorr r rllp backi 14
ycarr ln tto cyclcl.

Eghr rrllp backfr 10
ycar. tn tro ctrclcr.

llG. J *t. f, a couplctcA 16-ycer tllac Chart of thc ilato plottcil ln
llg, l. Tlolcncc rtmdard. Vg. lro lorc cyclcr havc bccn aiAcd to thc
grld and, thc flrrt hlgb. il,r; lr thcn r@eatcd ln t*rc nct reotton bascdl
on 189t. Itre latt lor, lDr; tr tbcn rcpcatcit tn thc nor roetloa barcdl
oa 1932. toq d,tl noti thri both thc ftrrt hfdr ind tbc lart lor fall
outtldc of thc grid. llho hlCbt lDd lort tcrc thcn conncctcdl. Bcoaurc
tfir blfbc and lorr do aot, faI1 opporltc cach othrr tn a hortronta.l ltnc'
lt tt obvtour that thcfr lt ao l6-ycar rhytlul ta the Stvcn orFTcr

. ; ; ; :
Itm thc qrrirlil rlopc of thc llnc onc tccs that thcrc 1r a rhythn of
romthlng lctr thea 16'ycarr. , Ae thc lorr ilrop bmk 14 ycarr ln 2
cSrclcr, rc .ec thc tndlcqtcd lcngth lr 16 alrmr 14 ovcr 2 or ? ycar!.
& thc hfehr.rltp back l0 tcarr nl toc thc tndlee.tcd lcngth tr 15
d,nnr 10 orcr 2. ot 5 ycatr. tt le obvlorr that thc lcngth of thc
rhtthE lr rgprodlatc\ 6 ybart (Z+S ovcr 2) lqtr than 16 ycan. or l0
JOtatr

llhlt dttagraa rould. be elcarcr tf md !Di. bl6ck llncr tcrc urcd tnctcad
of rary errd rtral&t lltu.

I1
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Teer

[osK.INS STA\iDA4D tt0]9,!H ]'!tJl4]ERS

Jan. Feb. lilar. Ar1r. tfay Juna July Au€' 6ept' Oct' !t'ov' Dec'

1 9 0 1  1 2 3 4 5 6 1 8
1902 Ig 1{ 15 16 I? l8 19 n
19os 26 26 2? 28 2e g0 31 s2

1904 n 38 39 40 4t 42 43 4
1905 {9 50 51 52 69 3[ 55 56

1906 61 62 63 6{ 65 66 67 68
190? ?g 74 ?5 76 7? 78 79 80
1908 85 86 87 88 89 e0 91 e?

iaot s? eB se 1oo lot loz ros 1o4
1910 109 110 llr lr2 us 114 115 116

l9I1 12r L?2 123 l?4 l?5 125 LZz 128
191a lgg 134 1s5 136 ltr1 198 199 ltto
l91g 145 146 14? 14S 149 150 151 152

1914 1Sz 15S 159 160 161 152 163 164
1915 169 1?0 1?r t?2 ]?3 174 ]75 1?6
1916 1S1 18? 183 184 185 186 187 188
191? 199 1e4 1e5 196 19? 198 lge 200
lelB 205 n6 n? n8 209 2!:o zlt 2t2

1et9 2L7 ?r8 atg ?a 22L 222 229 224

lga 22s 230 231 292 ?33 294 ?35 ?36

1921 24t 242 ?AS 244 246 246 ?47 24e

1922 269 254 ?Sg 256 26? 258 259 zffi
1923 265 266 26? 269 269 ?7A Z7l ?72
Ls24 n? n8 ns 2w 281 282 283 284
1985 289 290 291 292 n3 294 2e5 2e6
1926 s01 g2 go3 304 306 g06 gdf 308
Lgn ug 914 s15 316 g1? gr8 sle 920
19?8 326 926 32? 928 g?s 330 3sr g32

1929 ggt gss 339 3{O 34r U? u3 w
1930 3{e 950 g5r 35? s53 954 35s 356
tggl g61 962 369 364 s65 966 36t 368
193a gg gt4 g|s gt6 3?? 978 g?e 380

' 
1933 385 386 8? 388 989 990 39r s9 P
199{ 997 998 999 /*0O 401 4OZ '[Og 4O4
1995 409 {lO 4r1 412 413 41{ 415 416
1936 421 122 4?s 124 425 428 4n 428
1937 {33 4U 4s5 436 4n 438 4s9 m
1e38 ua 446 44? m u9 45O 451 45?
1939 45? 458 469 460 {61 462 463 464
1940 469 {?O 4?I 47? 4?3 474 476 476
1941 481 4e2 483 484 485 486 48? 488
L942 4ss {e4 495 496 497 498 499 600
1943 606 506 807 608 509 610 611 51?
lg{4 5l? 618 519 5A 621 52? 623 524
1945 529 630 6sI 532 633 534 535 636
1e46 541 ilZ 54s W 646 5{5 647 548
ts4? 663 554 655 556 667 568 55e 560
1948 665 666 66? 668 569 6?0 5?1 572
1949 gt| F.t' 6?e 580 581 582 689 584
1950 589 690 691 E9? 593 594 695 6e6
1951 601 60a 603 604 605 606 607 608

,195? 619 61'1 616 816 617 518 619 6P
19sg 625 826 6?? 6?8 629 630 ggr 6se
19fi 6v 63S 699 640 641 642 643 6&
1955 649 650 661 652 663 654 655 656

-lS-

9 1 0 l r I e
?1 22 23 24
s g g t r 3 5 3 6
45 46 47 48
5? 58 59 60
69 ?0 71 72
8t 82 83 84
99 94 95 96

106 106 107 108
11? 118 r19 120
129 lso r31 1s2
141 t42 143 144
t53 154 155 156
165 166 167 158
l?? 178 1?9 180
189 190 191 19?
201 42 ?03 w
?13 214 2]'6 e16
225 ?26 227 228
agt ?38 239 24{-
249 250 251 252
25i 262 263 264
2?3 n4 ?'75 e76
285 286 287 288
297 n8 29e 900
309 910 gu 3L2
921 322 323 324
sg,g ge g35 336
846 946 g? gl8
#z 368 359 960
s69 3flO 3P1 gr2
381 382 383 384
3e3 3e4 995 396
&6 4O5 67 {OB
4L? 418 419 +n
4n 430 4gl 43?
+$ 442 449 44
459 454 455 456
465 466 467 468
477 478 479 480
489 490 491 49?
501 &2 50s 60+
613 514 515 515
525 525 52? 62A
'gt 598 539 540
549 550 551 552
661 662 56s 564
6?g 6?4 675. 576
685 586 587 588
59? 598 599 600
€os 510 611 612
6?1 622 623 624
633 6g 695 636
64s 646 647 M8
65? 658 659 660



.lesqs

Fttc?118 gttl uo uellt sEetqord TBuoTlTpp8-eql {roT prtB IA uossat AeTr,r osaal'l

,foJfqo"'^"u t'ol uo tElot 3:o ptelst" 'lueqt€TssB sr:pan sp{l {oJ 'eroJoJoq'[

'ssotser r0glo

ar{t tuoEB pesroilerElut omlqoait I€uoTlTpP? ql!'r (lrsssoosu 
"1':1u-1b:^"-:,jautl 

llnsE
.' 

s€) r;lcns "qr 
or l";q ol o1 eq ol usee plnon eurallp eql ol ra''rsuB eq'[

'eqll euo roJ eslA {?noql 1 suelqo:il eql ITB lnoq€ no'{ a^3? I ?lry
.laegqns *tr oo idr ol Jo :FrFll Prnoo I ITE lnoqs lTss I 'rl trorse'r ur lel

r'Elso€€lp Jo lCerqns'eql ra^oc ITTA s1 'uet@Iluet 'tutrrJoq slql Aoa psvn

'slu.llrls sg'o1 .Cee o1 
"i". 

loqai pa1p"" € lt .tossaIoJil e ;1 se lsonla 8T 1I

'lJ€ u? Jo tutql€uoo arll

.eoTlc".!at sgrlnber lJ 'sosBef euo sI selctrc Jo 8luItl pllTJ o+ Toq ureal Xlglsrod

lo$sna trot 'setoIC Jo sluTg 1lrie of 'tog 'I11 uosse'I s! earnoc oql Jo efl€ eq!'

.I.A.ll3 l€tJ eql qllr &| euoo Put' ulo rnor| uo EgsAIBuI, .Ictrc e{88

nBo noJ llql o3 qanoue'rioi q*"1 
-o1 

lu€a r 'eroB rels 'suorlcrul8ur JeqlJqI lno

{1TA {roA o1 
-1ea 

plrroo nof pud nol erfq ?Tnoc I l"qt os qtnoq' rlof, q@eX ol $l3A I
.no.t Io ltlo l8l!Tqr3 o1otrc pu1er1 E e)Fq ot ET eeJnoo BTql SuTlT? sI loecqo ./l}t

CETUII[,tt0C'--
S0TCIC dO SlfiIg fftO O& rrtOE

v-ra l{osssT

T afrd
V-Ilt uos89!



LessoD VI-A
E4p 2

Leogoa VI-l -, Prollols

Probla 1. f,ot I vant you to teko a lerict of figuler of IggE lEl 9!9!-$bC, astt
errtT 1t throu€h the Procealur es calleal for up to 8!il lncluiling L,€BsoD YI.

I iloart car6 vhat aerieg of fi.guros you chooss. lake sone tlaily, or veelcltr' ot
ronthly gtock narket fl€ures, or EoD€ nontlily or annual lalce IweI fiSures' or
the hourly rarlatlon of terrestrtBl mgnetiru' or daily sPot oat Pllcot. ot
eoD5€cut lve randon rnrnbare. or the EoDthly or a$rual salee of ltour o!t! co0lp€!y.

tlole partlcularly, havtng chosea your fi€uree-

l' FiII up gaps in yor:r ilata, lf a.uy.
2. Corrert your alate to logF.
3. Chart .
4. Dot€rniDe lf trend ghoulc be lemovetl.
5. If lo, scan for cyclee, co4tuto the eglroprlat e norring a?Gra€c

trenil, expresr the ilata es ilevlation8 fr6 ih€ novlng average trslil.
anit chart.

6. Scan aeviations for cyclea.
?, $nooth ilwlations. lf necessary, and scan a€ai!.
8. The clurt tbe aooothetl anil ulsnootbeil ilerletions.

Ia itoing aI1 this I yaDt you to ob3erva the Sta^nilaril hactlce lDltluctloDs so
far €lvcn.

Flaally, alrd.!.IlC. ls lost inportart r I sent a.g.9P!pge-log to tsU ue for gg4!-
step of the anaryslB (a) -@If vhat you iliil, anil (b) y.!g vou g !!' edr (c)
rhet vou concluileal aa a result of your lalora.

Xorr Euch tfule dld this problea take tou?
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f,otr let rne rerietr rrhat rras rlqht a:rdl rrhat lr&s

Leeson VI-A
Su9Plenent 1

Page 2

rrronq r.' ith t.'hrt ltr, I dtd.,

r rst, he yas rlght ln lnterpoletlne valuee for Saturdays, SundnJa, andl hoIl-

tlaye. . .

Seeontl ,  he rras r ip,ht (ny tnstr let lone to the eontrary notrr l thrtand-rng) ln

plottlng on arlthmetlc senle. 
' i ihen you h:re so anall a r&nf,e &8 66 to ?6 there ls

no neeit to ptot on logarithntc scale. In fact arl thnetlc scale le rmrch better be-

cause you csJr exaqqerlte the vertlcal eerle to eB to 8ce the eyeles lruch nore

clenrly, Iou cnnnot rto thts trhon you rr.se ordlrnlrry sefiil l-Io€ paper (rntio acale).

fou d,o need, loqarrthnlc sc&1e for inl t inl  plott lne vl"en theia la I  conttd.er-

able ancnrnt of trend rurcl/or uhon the vrrl:rbione s:ro consi{61.'r.b1er but neither of

these condi t lons Drwal le i l  for  l i r .  Sts  ger les.

fhrr.d, the eornrersion to l i l rnr l thns r. :as t. ' rons--at this stage 6f t le gan8.

,ts oo corqptations aJe retlulrert, nnd, as the vTrlr.tion vae 8o snall, the use Of

1o :rlthns--lrere--l,E totally unnecessary labor.

Eotrerir, lfr. S v&s rlght in thlnklnc thit 4 place loe;trtthns lrere probably

erlled. for, lf and vl"en Joqnritlrre rrere used, beccuee r:lth a geries ss flnt 8,t hiat

the eycles rrould. be bouncl to be of lncongeo.u.ertlaf aqrrlltude.

Irr.  S could hnve saved sone uork by onltt inc the charrcterlet ice of hls

Iol^r l thns. 
-A;-" i i -ot- l f t .  

f trures rr i th vhlch he had. to deal hsrt tvo dtt,qits to'

thc left  of the declnal,  the eharaeterist ics ln al l  cases uero one. . l lhereforg,
he could. just as er.slly hnve onlttecl then. Orlttine hts iha.racterlaiies uoula

have been the sane es nnkinrt then zero. This ls the Bilte, ln effect, &8 dlvlil in6

hle ite,ta by 10 so thet there r.roulit hnrre been only one Olqlt to tho left of the

tleclsal. ii"ftfrlyln.: or dlvltl,lni your ttntn. by a const:rnt does no harrr fron the

strndpoint of cycle ana1yslo.

Fqurth, alr aII of Lesesn VI-/\ 1g nerely reconnslsg&nce, there tlas no nced to

snooth the serles. Snoothlnq ls often necess&ry but l t  cone6 later in the gnnc

uhel you t-:nov vhr.t you ttant to snooth out .

Slttrr, as there rls no treud. to get rid. of it.uas urong to €qpress the dsta

sr devlatlons fron trcnd (tfte 9-day nwinfi aver...ge).

In the stock n.r!<et str,.dy you hail to use dwlatlons fron a trcnd' I1ne bceaugc

thc fi.-rrree r,rn all the nay fron t2 rryr to 200. Fl.Tures tbat Y:try as rnteh es the
gtoc; np.drot figuree mrsi hrrre the trlnd renovetl before you ean rteal vtth thern hrt

ulth flgureg mnnln,: fron 66 to 76 there uas no sueh neccesity.

l ioresver wen ulth f igures varytnq l l l :e the gtoek norl:et f inrre therc 1g a

prellninarlT eterr befole yoo can d,eclde upon the tread to usc. fn order to knov

uhat klnd ot-i-i""na to uee you ha:ne to have a prellnlnary boulcdgb of thc

"y"r"". 
rherefore, xolr Lnrt,tel reeonnalssanee rrrret nltrayr be trlth the rEtl

figreg, fn ii j. Sr g ease he ehorld have stayetl ulth the rarr flgures.
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Lesson VI_A
Surrulenent 1

PaBe 4

stcndnra of V4 you nie,ht have a red. ?, then a very ntci blgck 6 Just trhere you

urnteci.  i t ,  foi lbued by a red. J, fol lotred. by a black 23, fol lotred. b" a red l l .  Und.er

theee circunstolces the ble.el:  5 vouLC not be the high because rre d,o not 8et a lotr
rrnt l l  the red 4rc:rd'  the hi, :heet value bettreen the rett ? and the rei l  l l  le bl '1ck 23'
Und.er theso clrcunst:rnces the blrck 23 unrst be usod. (Sirnt lerly of corxrse for
l o t l g .  )

(e) tr inal ly the nature of l l r .  S's nanlpulrt ion, nannely, dwiatlons fron a

9-day novtng average rroulrt elininr.te at least I b of any 15- or l&dny cycle that
nl: ;ht hnve baen nresent ln the origlnol f igures. In nost lnstances tt  trould. be

uafr l l t ful  to bother uith t ine eharts of these lenrths (f l  or 16 days) fn deria-
t l ons  o f  th i s  so r t .

Surnrar. 'r .  I !r .  Sts trouble uas thrl  he tr ied. to harcl.  He t i fed to d.o too good

a job, I ie d. id not rerl ize th^st t . ,c.\ .re, at this stage of things, engaged nerely in
rcconDalgsance, AIt he hag benn t lulht Bo fnr ls hotr to f inct hlnts of cycles.

If  bo ha6. snent one f l f th of the t irne ( i)  studylng the cunre of thi data,
(ii) thurnblng, (ii i) refinlnq his ttrrrnbing by neans of graduated. sealeg, and.
( i") rof lnlnc hls r,raduated scale eonelusions by rna!<tng sultable t lne charts--
ancl naklng then correetly--he t'rou-Itl have gpt nnrch farther'

Llve and learn!
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Lesson VI-A
Suppl ernent ,

Pate I

IESSOII YI.A

Supplenent J

Randosr lfunberg

AB I have told you befor6, ranilon sunberg evldenee eycles too. Houever, tbe
eyclco farnd la randoa nrrnbere are not sigaifteant anct vlll not contlnue.

lhrc atud,ents have alrea(y choeen randon uurnbers for the problen ealled. for
ln Lasgon YI-A. One of thesc eerleerchoeen by Gardner 3. li l l ler: ehowe such a nlce
cycle th8t I have asked l{r. lllller to reproduce bls orlglnal. trork chart. A blue-
prlnt of tt ts attaehed hereto.

fo shorld becone fantltar uith the klncle of cycles Jrou can flad. ln rand,orr
nunben to heLp you to rllstlngutsh betveen theae evanegeent cycles and cycles which
are grgnlflcanrt and ean be expected to contimle.
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losaou VII
Page I

Lfssoil vrr

EOl, TO l|Aff, l}ID LItl A EERIODIC llllLPart I

lou vtll flndl tba Perloillc laDl e al lQortarrt tool tD cyclc Nlslyolr.

It bar four nala usca. vlt.:

1. If y6u hov th; lcltgth of the cyclc. lt Yltl r*cal to yor the tDlcal or
ev.rage !ha?e, strmgth. 8,nd. tlntlg of th€ cych, a! !.sr.ly rs th. fltutc! rill pcr-
Dlt .

2. It 1r otto of thc raye of rctal'lng to you a, rx&tfy a! polriblo tho lo3tb
of ary cyclo that nay le orirent ln'tha larles. Tbat ls, lt rrlll trll you tl€
length of the cycle ln alays, nonthe. or yaars frod crcst to cr€st or troueh to
trough.

J. It vill often onable ydu to seParat e one cycle fron another, wbea tro or
lloro cyclsg ars present colcurreotly ln the aalrs rerlcr of fl€wee.

4. It ulU belp you to fintt hiililen anit unsuepccted cyclc!.

O! th6 oth.r ha$a thgrs arc c€ttal! ltEltetlolr to tbo uls of thc pcrloillc
talle. Iheae 1111 te ex!,lalnsal as trc go along.

llhie lesaon rrtll te llnlteil to a illgcugalon of uee I oaly.

Lct us ltart !y scelag vbat a perioallc tatlc ls.

golr.Io l!r!*'! A SIIIPIJ PntoDIC [llLT

tn prtnclple at l€e!t. you vill flnd tbs nakhe of e rlu.llc p€rlodlc tsllc
the csslogt thing yor wer dlil.

Ior e*anpIe, .utr pogo tbc avera€e aruual prtcer of nltltett. for a l2-ycas potlo'l'

ar6 r! follo$s:

rng L2( r9t+5 r3l
19{tO loc 19'+6 11'
rglrr lol L*7 lr(
L9,+2 llC r9t8 16(
tla 8( LgtE L5'
t9tl} ro, 1950 t3)

f,ct us lon nat(e a 3-yeer perioatc teble of these itata. It lr'iloac tlke tblt:

llrst of all you construct a g"i& onto whlch you ce'tr post all of th€ flgrrtet'
Ia a cirtunn 1s66i "lare reartr you-put Lls &uhal oI tle reEr !s&rc rotrt tir&r
tl,AEl^.. aail encry thlrA yeer thersaft cr.

llbea acrose tho page, unilor the caPtlon ifeara After 3636 fearr you ll11



oAl ro; e aTrd e.{l lnd ltln nol, rurnloc puocse el{l otuT 'suTT etsns .oql uO

'l7l sT scTrd oq&
.666I roJ eo1:d er{l 'e.I 'rral eoaq re?JB rseX euo roJ rleEpp to ecTr. e.ll leod

TITA nof runrloc lsrTJ e{l TT prnB rBeX eeaq lsrTJ e.il etlsocrdo emdg eql olul

.elq€l clpolred lvrtlco o.tl erpu 0n lol Ao11

'eaoqa euII c.{l
u1 rreA IBBI oqt Ba euas eql e{tn1e sT suTI .6ut ro3 rse.8 sEBq e{1 1€t{1 etoil

0561 6trdt 8t5T
Lt6t 916T 5t6r
trtr6r eqA zq6r
rt5r 0+t6r 6€6r

Lt$t
fi6r
Tt6r
e66r

€,zT

IsoI e wg rolJv ErBaIr€ol o8€g

srequnil rael {1TA sT peIIT.t 8uollT8od EnoTsa e{l I{1TA
056T-6€6I Bt"C alq€I| alpoTred r€el-6 o Jo trro4 e{6

IT gTITV&

'pg lue re rder .ree.{
eql to requtru oql polsod eacq en ecrds qc€a oluT pua 'u1e?r pTrt eql sT rJeg

'pI€ eqt puiuls
-JeDrrt\ nof 13r{1 erns xlqnOp s)Fq sn laI op eA eroJeq rng 'sibrcle pw'lurnloo srtt

ppo re:Jm1q elelrdo.rddr eq1 otuT r1e?p1e ;o secl.rd eq1 lrod o1 3u1o? orB eg

Ln5t
ritr6I
It6I
e66t

€,zr

J€eI seBg rclJy sJBoIJ€eI o8€g

056I-6L6I vl% eIqB6 clPolred {ue1-g s Jo tsre{ eglr

0I glgtr,I

:3rulI| .e 'z'I Erequnu eql ssunloc een{l Jo rlclrs Jo 98oq eql l8 olTrA

Z eDeA

III uo88eT



Lesson VII
Page 3

yoars aft a! laee yoar. 1.e. the price for 1940. (fol)

0D tlr !a$e 1tni. lnto the tl:trit colunn, you vill lroet thc prlcc for the thirit
ycas efter lase yaar, or the lrtce for 19kI. (foC)

Ior vlll tlerr lrloc€eA t! th€ lanre ssy to f111 the sracca ln tho iecond llnc,
enal thr thlril llne, a,Dal the fourth,

llhal you get thf,ouqh you vill adldl each c olurn anil ilivtite by four to get the
atareao, eoil you! p€rlotllc talle vill be conrlEteal. Tlnrs:

TA3I,3 L2

A l-Year Perlodlc Table of the Friee of Uldgets L939-195O

Sase fear Iears After Base Year

t938
1g4r
rg44
L947

)2
11
t3
.16 

._

5z

1 0
B

1I
.  - l q

t*

10
I0
t5
1 ?  _ .

48Srrns

Averagee 1It3 L2

Ihat ls all tlere le to lt! llhe Job le ilone.

In other vorils. you rcho-operln the gerlcs of flgures with wbich you stert€il
lDto sectlons 6ach of vhlch ln thls case ig three years lont' Secalse there aro
trelve yeara 1o your eerleg ysu cane up vith fou! sgcttoDs.

fou-then arrangerl the fiarres of the first section in o hollzontel llne acrosg
tbc page, enat put the fl.-trres of the reconil s€ctlon unileraeath it. Shllarly for
the thtril and fourth 8octlons.

fou then eiltt ana av€rage. Ilel'l ;,'611 knor.r hov to nal<e a perioilic table. Slrlle.
l r l l r t  1 t?

IIII':rL''R -IATI01l

Sor tbat you bave alore all thlc, shat tloes lt loean? It aeang thtt -II th9rc
lr a j-year 

"y11" 
tn the flgures you lo ov lts avera€e pbaae (positiol 1r tlne),

rhape, antt an_rrlltntle (frefeht) (sulJect horrever to ttistortlon alue to ralilon el€-
nenls, other c:rcIes, anal trenil vhich nav also te preseat). lnd !!fE la aU 1.i !fltD-6.
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LesEon VI I
P*a 5

let us rnal:e a 2-yes-r period.ic table of the saste flgures:

T[3Uj 1l+

A.  ̂ r  Tenr .Per lodle Tabl ,e of  the-Pr{ee of  t r ldaeta }oq9-rg-(0

Ease Year Iear After Bage lcar

1938
1940
tgu2
LW
t946
1948

L2
I 0
I

L3
L5
T5

10
1I
10
1 l
I6
t3

suqs

Averanqes

73

t2  L l6

Fron these examles it ihouttl be clear tbat
table for wtt lenee of rhgthn, but nonetheless i t
8 g g .

you eannot rely on a lerioctlc
ie a Yery usef\rl tool r aB se gha.U

?t

11 516

It shoul-d follorr lnned.irtely fron t:hat hae been said, above that 1f, f'on tAEg
otX.ef solrre-e p;[ injloryri.tton you can lmoir that there really ta, ln any eerieg of

flnrres, a rhythn of any certaln length, tbe gerlodlc table vtIl glve yotr Yery

valuable infornation as to the averqge phase (tintng), ehape, and ar-olltude
(tret:*rt)  of the tyolcal or aver&ge vave.

Therefore, knouln< this, and. lcnorrinq that wldtgete do havc a 3-year cycle' tte

can go back to the J-year table and get Bone adlcl.ttlonal valu.*ble factg.

Iou yill renenber that the averages of aII forrr 3-year cfclee usre aB

fol lous: (Trble tZl:  13, 11, L2, and that the base of the table vac 1938 aai l

every three years thereafter.

tutle of a Cvcle l lhenlhe Lensth of the Cve] e ln Knotrn
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Ar you wlII have nottced , e Zr-year periodle tcble tg nede up of Z-ycar and.
J-ycar llnea alt ernat ely. In thts 

-tray 
rrc qet Ra a?er ̂ €c leneth of 2l y".tt . lhe

3ril eoluna la headed ?t to grt us on notlce tbeb va d.o not bave a l-ycar periodlc
tablc.

In thlg conacetlon tbere arc eweral thines to notc:
'  - l l rgt  

of  al l  ym wi l l  obceryo, l f  you plot  th i  valueg ?, 5,4 tu poait loa
l, 2) end 2+ after base, 8Dd rqleat, 08 ln FlB. 32, that they do not exactly re-
produee thc orlglnal n{ryc ulth uhlch ue atsrted.

trart you vtll note thst tf, lngtead, of havlng ret up your Z}-y]rgrr pcrtodii
tabla ro that the ftrst llne'vag 2 and the eecoad 1lne I yaars loug, at ve dld,
you bad gct tt up on a baris, anch that thi flret llne waa three ycata 1on6 antl thc
rccoird llne two ycara long, as ehovn below, Xou wouldl get a atllI rllffcraat obaped
rr&To, al ghona ln Ftg. 33.

lA3IrE 15

Another a|-year Perlodlc fablc of C6plro11edl Date (,t a]-fss Cycle)

Ease Tear Ieare After Baae

1 2 2 }

Lg38
191+1

Surne lll I 6

Averages ? tl 6

' 
Ftnally. you can caslly Beo, by naklng trtal, tbat 18, lnsteecl of ta!:lng 2,

4,6 or Goloe othsr E on nuntrer of 6ycles Bo that you vould cone arnurd to a rsltc-
tltlon of your neve ln cxac! phaee, Ior had tdcen an odd number of cysles go that

trotr vorrld not havc an eEral'nnnbar of long and ghort llnee, Jrou rrould havo got a
rtlll illfferart ghaoeil vsve, 88 tllustrated, ln the tvo *-y"*t perlodle tableg
qlven belon,

lhe flrst of the tuo tables 1s set rryl vlth an oikl rnrnbcr of llnes otr a baels--
gueh tbat ftgurer for 2 yeare wsre entered. on'the first llne and 3 years oD thc
ncrt, The aecond table vaa ret up ln rworso, that 18, flguree for three ycarg

are cntered oa the flrtt line and flgtr.res for tvo yeare on the geeond,.

8 l l  6
6 l +
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l1ro, ,, nay be noteil ln paaelng, thgt lf you have a 1on6 eeries of flgruee
vltb orny rclretlttons of the cycle lt ls lesa lqportant that you atop the perloclte
tablc et a place rucb that thc pattern bas eonc arou.nd agatn to the place of
Deglnntng. Ons odd ltne ort of tuenty ts nreh less dtstortlng thal one oild ltne
out of tbre.

' 
Bcforc we go on there ta. Just one other utnor polnt you ehotrld notlce. That

lt, ln tbosc trro Zi-ycar pcrloctle tablcs vhcrc ve started_vlth three flguree on
thc flrgt llne lnrtead of tuo, thc thlril eolunn, headed.Z* ftatly rqlresegte
poelttona tbet are i.bl-eg ycarr after thc bag6 lrear. fnit 1g, the fl.Trre 6 tn
thc flrst llae te not tho value for 2l yea"" after 1938, lt la the valuc for three
yrars aftgr basc.

At the eolunn headled '2r' really contatne ln all lngtanccs values th,at aro
threc ycars after the iaao year of tire l1ne lnvolved, Jrou Eay trontler rby ve tlo aot
hcad lt t3o. Uc could., lf ue vlehed., but lt Bayeg eonfuelng a a*-y.* tablc tdtb
c 3-year tablc tf lre can look of the top of the laet colum and eee lnued.iately
rhat thc tnrc lcngth of tha table 1a.

Ag lon6 as the lagt eoLur.rn representr threc ycars after base, rro coila fugt
ar trcIl lngert ell valueg that ar€ three years after base. I'et ug tlo Eo, putttng
pareuthcses around thcn to re;rtnd. ue thst the !an6 mnberg rr111 appesr ou tbe
aert llna algo.

TAsIE }9

lnothcr z.*-tr.r Pertodtc llable of Controlled, Data (f a}-year cycle)

Bagc fear Tears After Basc

2+

1938
lgtlo
Lgt+3
Lgtt5

4
6
l+
6

n

I
6
I
6

28

( 6 )
4

(6 )
4

Sune

Averagea

fhc valuc of thc avcra€o of the ttrlrd eoluna ghnrlal be plottcd. J yeart after
bare. Conetructtng your perlod.le table thle way tlves lrou stlII elother set of
valucs for your avore€e uayo--aleo vrong

f,ow earr yotr overcome the dlfflcultles preecnted, and get aD avsra€c naYg
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A 5Jarf-lear
Deta (a Zl-yeat

r.$r:] 22

Perlod,tc lable of Controlleil
cycle rrlth lntaroolatod valuee)

Daec lcar 8a1f Tears After laee fear

8 6
6 6

( and. rqeat )

Surno L2 I4 r?

Averages

The rcmltg are ir lotted ln Flg. 35 .

Ys havc been eonaltlerlnq perlocllc tables vhere tbe fractlons,l Isneth tg i},
Fou about perlotllc tableg of other fraetional lengtb? As an exeq)le let ue con!-
tnrct a perlodlc table 4.?22 nonthe long, ctata startlng vtth nonth murber ll9,

Io rnake such a table you put yout base nrlnber (tUa ntrnber of the tlne ualt
beforr the Deglanlng of yorrr data) on the firet llne, aid ln your nacbtne. lfhcn
put 4.?22 In your naehlne, for your seeond. base mrnbor, Fo[ ada l+.222 oneo endl
post a-roundled. value to your table, For your thlrdt bage nwrber, you a6ala adtl
l+.222 (to the unrotrncled, muober) and react off 

" 
rounrt nrnber, And- go oD, thrsl

rl13t5 23

Forrr of e ll.Zz?-nonth Perlodlc |Pcble, Eese l.lonth llo, tf8

L938
19t10
t943

5
t+

l+
56

6

Basc
:

tlork
Colunn

tt.zz? )
( z r t t .zz?))
(3 x 4,?zz))

e tc .

LioFthr gftgt-Daeg

3 4 4,2?2

x
I

I

I

x
t
x
r

x
x
x
T

(oa I(t+a I(t+s I

l+8
52
56
5r

x
I

x
x

etc .

I

In
hotr the

actual practlce the vorl: colunn ls onlttecl. I used, lt nerely to sbov yorr
succegslve bas€ mnrbe:'s are obtained..

llbcn tt coDes to adcting and avera.ging perlodle tablee of fractlonal leagth,
lf the fractlon is leei tlun .5, you ordtnarlly l8nore the last cohurn. If the
fractlon 1g .5 or oyer, the t.rble te orctlnarlly fil lecl ln and averaged, BB ln
Table 19.
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obvtougly. the averagc la the uave ue gtartoa u1th.

Iret ug nov cor-rblne thte 4-year cyclc vlth a trend llne, uhlch
unlt evert ycar. |lhe conlooelte lt glottcil tn rlg. 3?. r,et ua aow
tablc of theec values:

Laggon YI I
PaCe 13

goes r4) onc
narie a oerlo&lc

!A3tE 26

A ll-ycar Perlortlc leblc of Controlled Data (e 4-ycE; Cyclc and, [rcnd)

fcarg Aftcr Dale fear

Sarc lcar

r938
tgh2
19u+
Surn

Avcrage

I
l 2
r 5
36

E
1$

lb

?
11
r (
33

u
1$

-b

10

1u
-1-!

t3
II}

It}.

6
10
r l l

3o

9
L3

J?
39

lrlg of tbe cyrlo !,zlLJltoltl

CycIe ar dclvlatlon axls

Plottlne thtE avora€e Have acrogB the pe€e ehovr a totally dtetortecl pattern,
a! you vould expect. See Flg. )8,

trroa thts exarrlle you can castly gee that the velueg ycnr rccord ln a pcrlod.lc
table rrist be corrected for trend. Therc aro varlous vays tbet tbis correctlon eaa
bc rnadcr rs I arplalned. ln lceeon III and Lcraon IV. Probably tbe rlnplest ra$t
la to erqrross thc ilata as percentagcc of a uovlng a"orate trend,

rtnother vay tn nhrch you can renoye the cffeet of treait frm the averags of a
per lodle t lb lc  tg . to  .o tete these avera€es.

Flrst of all, Xou have to nakc Bone egtinate of tbc trenil, and to end., Ae
you arc ileallng uith e6ntrolled dtata you can ertend tbe siries one addlttonal tetu.
rt ls 20 (8 I Lll, .As, af. the.arns Dgsiflgg fr l.trq trqLer'trend haa gone op 12
polnio ln 3 eyel is (2O, the value of the l3th teru, Iess 8, the val lre of the let

tern, equars iti,-rt-i i 
"r""" 

that trend bae goue up 4 poiita per eycle (rz* 3),
I polnt per year (tt ? 4).

In rotatiag thc cycle ue vant to offget thie distortlon. tfs d.o lt as follors:

4
fron
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tc as ln tho cycle.

Eou d'o you estlnrte trend, uhen you are ngt' ileallng ulth controlleil date?

l'tell, sonetlncs you bavs a fan values tn the cycle efter tbc laat fu1l cyclc.
In thls ease you can eormte the noye fron posltlon 11n tl..c let efclc to pooltlon
I ln thc.cycle efte-.the lant ons you aro tntercsted ln.

0r, you ean find the nove fron lst c5rcle to lnet full eycle aad prorate to
allor for the laet eyele,

In rtllld'r serloa you nay vant to averagc rwcrsl tntttal and swcral terlltal
valucs to eone up vith e rcprorentatlve Eunbcr,

D. Thc unp of  Color In thc Part ,pd,{e l f ,ehro

lfhea naklng pertoille tables of d,cvtatlons of nrrnbers'
nlryi (-) around an a;ls you alwaye poat ncgatlve nurbers,
LA6,. anO logs of legs ttra,a 2.O0O 1r red.

Pogltlvc yaluee, or porcsnta:e valuee f.06, or nore,
arc poeted ln black.

Ilhen naklng pcrlorLle table of noet

that a.re plus ( l) anal
percenta{ic! lesa than

aud loqg 2.000 or noro'

only,

The reason for thc use of
ree lf yotr cannot figure lt out

rav data or loee of nrch data. usc black

color vlll Decme claar ln a subtcqucnt lcelon, tut
for .yourself ln the neaatlue.
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8. Perlodlc fables

l- Place your tnltlnl

2 .  P l+ce the t i t lo  of
nnrnlng ge.rlrn, alrr,ws stryrt
^.ecurnte -'t'td. coFnlete. For

rrnd dlai,e tu th.e uDDer left hrrnd. corDer.

the nerlocl ic t+blc
tu8lF,rtre wtth. tl"e
exnr.nle !

et thc top of thc ch.ect. .':fter
leuq^h of  t ) "e Prr iodJc Xr ,b le.  3e

Cotton Prorlu.ct lon

8.33-y".rr perlodlc tr,\le of drvv. of J-.r1''.^5. !l.sr. of lo.sc of d.o,t:r fron t-ye'tl !1.o.
of lo.:s of drta.

3, T,nter leneth of period,tc gnble ln Index of 'l lrrer Ctr:'.rts nnd, Porlodlc
| lnbl 's ln gongecutivo nuslr lcal (nnd hence ln chronoloete.d) ord.or.

4, lt1*o nurrte,r af rreriod.ic t:rble ln ugper rlqt:t h.rntl corner of period.lc
t,rble. Get nrlrulcrn fron Index of Time Charte an<l Perrod.rc Tables, P1"r,ce pl.€e
numbcr (Pu,l 1) rrarler per1otl.1c tnble Dunber.

5. jFe t, set [p rr6q" irb].e rnd entor yqrxr bnse nnnbers. Enter (ln paren-
theseg) tft" d.eclnal, lf any, apperbalntng to one of the lnst boge nunbcrs Bo thr,t
one eon continue the table vlthout recdanl*t,ln€ all th.e bnre mrsrbers fron the
beglnnlng. Drn:r,ole t 625 (.5).

6. Reeord 1n the louer r lqht l ,nnd eorner the source of the deta usecl in thc
perloille tr.ble. !l 'r1'1q rcourpuedf trlth the date and.Your inittnl

?. lltren tb." ttnriod.ic table hae been srvernfed, check a,nd- nrrk ncktt.n, dete,
and lnlt l^J.

B. [ov t.qke a sl'eot of 5 to the i:',ch quadrlll.e faper. Eepi. lt the Enne tltle
oF the periodte t.,,-hle. Gtve ti the s/rnc ch".rt nunber, ttrt cnll ig Pnge 2. 3e

su.re to oost thc bErse ntrrnber of the perlod.lc tnblo :ra prrt of the heading.

' 
9, Onto Pnqe 2 of vorr.r pe.riodlc t lhle, chart tle $vernqes of tbe va.rlous coI-

uilns, rcrertert :rt lcfft one nnd :t h:l.f trr.reg erncr.'rreferrbly tvlce. .

' lbat is, l f  ym brve a four t ia; 'r  periodie t. ' .ble.r lot the nveraaeo for claT I,
dlnV 2, dny 3, d.c.v tt, day l, clrv 2, dnr'1, d.*y 4. 'fhis urll glve you !,'CIll! :lvorn4e
tt'tve rc':erted twieo so thrt -vou can look +t lt frorn crest to crest or 'rrougb to
tfOur',b at rrour optlOn.

If vorr hrve . l$ rtry trrl.e you utLl h".re t value for .,he Jtb colunD. Plot 1t

ln posi'br.on 5, :l 'hon ?1o" tbe v.dne for ,t.r7 I oue hrlf a tine lnterv"tl leter so
tblt  l t  r :111 be f* t lme inten'ds rf ter the 31ot inq of ctay 4.

I t c .

10. I f  a cvcle ls ldeal lzecl dc this on Pa,qe 2 of tbe lerlodic trble'  or set
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8ltlP,lrliDur I

Aurl.lo IroB a *ribll:
(Lcroon YIl, Pgss t?. Problanr 1t 2)

I ilo aot unacrltelal tbc ll4rlftcmcc of rEarnonlcrt ar Erpllcil to a larlca of a

lcneth aot accsgsarily lilcntlfleil as tbs co@roa lultlpl. of rccral cyclcl adl latc-

eral nrobcrr of ruch cYrelc!.

If th! ?th honnoilc of 92 lr 13.14 itoss th18 !ee'l that thc cyel! 1c!3th l!

I3.ilr? Obvlously not. !o t h.tt lc thc rl.zrlflcancc of thc ba,rmonlcr of a rllilo nu-

bcr? [bc aunrrcr 92 l,! ranitoln. A ycar latcr lt trl1l bc 93.

.llqlt,:

Ibc reagonc I choce hatnollc lcnethe.for thc varlour pcrlolic tallce ntll bc-

co[a CleeJ' trlCa tro rct a Dlt firrther iato'the coutlr. The relulte of thir nork rlll

flt llto thc lcraons oa Esr.nronlc Analyeie, lfuLtl]tl. Eannonlc &ulyst!. aDA tb.
Pcrloilortral.

Ia the ncaatfune tt nay llc lala tbat--

(o) Pcrioittc tabler of all hanontc lcrgths rrtl1 co,t@lotcly !ca! youa .ericr

cndt vlll ptck up at ba.t hnl f of arty cycle! Prerot. Ihey are gooil lcagths to
r:ta,rt vttl fot rocoalat-gaancc. Thcy proriilc ly3tetratlc tcrntrltrq.

(t) Pcrlodlc ta\lee nhich arc hernoulc lcrgths of your scrles of flpnrcs wlll

eluay! co[a out rvon. Thsrc s111 bc !o ludtor! lcft otcr. thte al[. Iiflce thlnga.

(c) A cV,ele ullch k er IoDg a. tb6 D.tt hlgher or lover harnonlc to contllotoly
vcrhcat lout Of' " rrerlotl.le' tt.)k Of tho L..:lltlt of tbc llirrvtntc. For erarrylc. It thrro

tr a cwlo g.z-taars lonq ln 92 tcarc oi data. lt 4111 4pcar full forcc ln thc

ey.t&tct of the p.2-ycar pcrtoillc tEble. tut vlll bc coElfdali rarhcil ort of the

a?ra4ot of a pcrloilc taila ar long as thc 9th barnonlc tlal ar 1o!4 ar the llth

u-iir" ol 9j vcarr (ro.zz toa 8.3? veare reqrectivcly) '

(a) ttrr a lpoit lilca to g.t usoA to thlnrriaq 1o torm! of banoDlc lDtrtTalr.

(c) I uantcil to qlv. you fracttona,I lclgtb perloiltc tablcr atd tho!€bt I arlgbt

ar rcll *1"c yotl lo€tcal anit eyrtcnattc lractioaal lclgtht, r! fttiiloF o!G3'
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THE USE OF COLOR IN THE PERIODIC TABLE

n NE ncet l i t t le t r ick you should knor

I f about is the use of color in the per-
Y iodic trble. If, rfien aaking a periodic
teb le  o f  dev ie t ione,  Iou  record  a l l  the
nrnbcrs 100.00-{ or over in black end ell
the  numbers  99 .99q or  l ccs  in  red ,  Iou
ril l  often find the rclult to bc quite rc-
v c a l i n t .  O f  c o u r r c  i f  y o !  r r e  u r i n g
logr you rould put el l  velucs 2.0000 or
over in bhcl ,  e l l  vr luer 1.9999 or lcsa
ia rcd

In prcparing cuch tables f ure a tvo-
cnded Autopoint eutonatic pencil r ith red
l e a d  a t  o n e  e n d  e n d  b l e c k  l e e d  a t  t h c
o t h e r .

As re do not have color printing avail-
able f cennot shw yor here just ho: such
e teble ranld look in red end black, but I
ri l l  try to give yur an idee by retting up
ruch a teble in l ight  fece end bold face
typcl  ae bclor.

For the erenple I  have chosen trelvc
l ines f ron e 9. t0.66.th pcr iodic table of
industrial ccnnron stock price devirtisrs.
T h e  d e v i a t i o n s ,  i n  l o g a ,  e r e  d e v i a t i o n s
froo a 9-rnurth noving rverlge of the drta.
The deviationc have bcen adjnsted for the
cffect of en 8.I8-oanth cycle.

In th is tebte the nrnrbera in the lef t
hend co tunn,  ca l led  Fase Uonth ,  l te  the
Hoskins' Sturdcrd lf6nglt Nunbcrs, rs printed
in our report  for  Septcnber 1950. Month
nunber 465 ia Septenber lq3q. Therefore
2.U213, the f i rgt  f igure in the table,  is
the logerithn of the corrccied pcrcentage
d c v i a t i o n  f o r  O c t o b e r  1 q 3 9 ,  t h e  f i r s t
nonth eftcr bege. The lest bese msrth num-
ber given, 166, ir the nrnbcr for February
l 9 t g .

I t  i s  cesy  fo r  the  eye  to  gee a  ten-
darcy for atrcngth (bleck) in the center of
t h e  t a b l e .  ( I t  i s  e e g i c r  t o  s e e  o n  t h e
rork sheets rhere the li6ht face type run-
b e r s  . r e  i n  r e d . )  T h i s  t e n d e n c y  f o r
! t r€ngDh at  about 9.20-rnonth intcrvals ia

ccrfirmad by rvereting the figurcs in eaeh
colunn. Thcce rvertges Siver us the rl"lt'

rhepc of the 9.20-nonth rrve, if there is

r cyele of thir length in thcse figrres.
I  n i g h t  r a y  i n  p a s a i n g ,  ! E  ! n  

" ! i q 9 'tha t  in  e rereg ing  co lunnr  o f  e  per iod ic
teble of  devi i t iong (or any rer ies rherc
thcre is no trend) I  usuel ly f ind i t  nore
hc lp fu l  to  oo i t  the  h igher t  and lo rcg t
valueg in each coltmr, or the 3rc highest
end the t lo lorest  velues, ot  conret inee
the three higheet end three lorest values,
to obtain the rvcrrge cdien of the colunrr.
Such a proccdure haa no effcct uPon rny
perfectly regular tave of the aame lcngth

as the length of  thc pcr iodic table,  but
it does terd co eliainrtc rnejor aecidental
variations rhere the colursri of thc table
arc not larg enough for thege variationr
to bc offsct by the lera of chance.

B u t  g e t t i n g  b a c k  t o  t h e  n e b t e r  o f
color,  the prcsencc of  color in our er-
enple ri l l  tell you severel thinga.

First, by the frct thet the black iteas
ard red itcns norc or lecs tend to fall in
vertieal l ines, i3 confirnc tlre fect that
you mly be on the right track in searching
for a rlve of about 9.2A nonths in thece
f  i g u r e ! .

Sccond, the relative uriforrnity of eech
color tellc you that the indicrted revc is
rh l thn le .  Thac  ia ,  i c  ahors  you chat  thc
tverrt€ reakness at poritian I and average
strength et pciticr 6 has elso bcen etrurg,
rcak ,  c t rong,  tcek ,  r t rong,  te lk ,  t i rne
efter t im in eech of the l iner.

Of course thcre are better t lys of de'
icrmining rhythn, but th is is en eaty ; !y
echieved by a trirl of yarr finters !s you
r r i t e .

third, color rill ofterr chor you rhcthcr
the indieeted averagp etrength is or is not
t h e  r e s u l t  o f  r  r r v e  r h i c h  i c . t h r e c  ( o r
f i v e )  t i r n e s  t h e  l e n g t h  o f  t h c ' p e r i o d r c
teble.  In the fornpr inairnces the bleck

l ? 9
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sTrll Jo uollrnurluoc r rlIP urc nol

'e1clc rd nlrur ?'0[ aEuarr lGS '

6gl . I3S) 3$rDr aS q relcla e^I.{)'3$lDt

''0I ;o qttuel palrctput ttt e^tq .r .r"ll
'(0[ ] tls] t3s .op qruol) uanloc rllot
aqt qt9 et1r 01 '(t + ggt) 69t 'op 9rc1)
srntoc qrt eull 13[ aqr uT 0100'a .rn
-tlt orlr oo.r; eu![ r rrJp 'cldurre rog

'3u!rroc ltcrlJsl ut rarlca
-r.ql doort ot tt 1le. rr lqtp eqr ol
;1o drlr o1 Puel rarntlS (P.r Pur) lcrlq
eqr t.qr rrelc rt rg uerlt aldrrre eql
uI '.lrl ror{lout to acueratd ?ueJJoJtDc
.qt TttclpuT ua?to IIp rolor 'qtrnog

'eull (qrlll ro) Prlt;r f,are uo
IlSorrr eroc dn rcqr ItIr 3t?rr (per purl

IS6I ltn rol lrodag - S g'l J I 308I



legeon VII
SuPplaneot 3
Page 1

t lssoll vl I

Srrypleuent 3

Rqt.{I nio T0 00'P-J.ca31'l 3m !IR!t 
-D

&tatfu,rr lr a problenr you vlll rarely ueet bgcause lt ls not oftsn that ths
orlglnal data a,l.c Dut tnto a perloilic tr"ble. lnd lf orlglnal ilata are ured tbcy ulll
Dot necersarlly cor':tain a Jrlonqrrti oal tt€nal.

Of corrrc uhen yorr are urtng al€lviatron! froh a tretril tho trroat i8 holitdtal
at 1fl) or 0 ar,d there l. ro probl.:D.

Aut lf -vor a,re uebg tho tlata, enit thoy shorr a Inoaoracoil trdrilr alil you nska
B perloilic table as e qulck eheck on a PlonltrsDt re"o you nay .os by a flrlt L!-
.IrccttoD of th.e date. you rnay then reach the polnt eh3!e you rrant to tako the trd l
out of th€ Evera{lee of the toble.

E6peret, thore ts a trerril lD tbc atataraaal of corrle vheD you rpllt the ilata lato
a table. a certaln anormt of tbe trenil tr prer€tlt ln each llne of tbe table. anil a'u
er€raf,,e anorut 1s presetlt ln the aterageg of the teble.

for'tnstsnce, euppoee on inalrecthg S & P C A Chart Ir vblch thors tb6 logis of
the ilata, you dccld.e lbere le a rsare atout p yea.re lmg. for hgve lot yet vot*(d e
lovllg avcrac,e oo you Irtt the loga of tho alBta irto a PerloAlc tablo. anA aYerage
thc colulns.

la ar sa!|Irte here, uo nl1l use tha 9.Z-rear Perloillc latls of tbe lrcgs of the
S I P C A Data becaure Problco 2 of Leerot VII vas set up tbat tay. Tbe orlglnal
rr€raGe6 of thls table fol,lor:

Colrm AI!E!€9
t L.655
2 t.65?
3 t.694
4 t,720
5 L.777
6 1.822
? L.8)3
I r.831
9 r.795

A chart of tbele svordRes ls plottcd in Flgure 1.

l! you caD .cc' tha itrolt bctrodl th€ nl'nth poslttoD alA th€ '6coil plottlDg
of the tlrlt posltloD 1r pertly cyellc, aoil partly t!e!1a1.

There aro lunerous uayr to reoo"e th6 trend. 4r<l t vtu start vtth the qu1ck88t.

llhcn tbe t6bl.e rra! 3st utr. the flrst vslue ent ereil nar 1.161. antt the last talu6
cotor€il rar 2.08tr. [bis 1r i grotrth of about O.)2) wer th€ dltlrs talle. si'!a'



'aecuBlsunortc oql qol€ls o1 poltlaE eql aSttllla ol rsle

.f,Iarllsler eI lI 'eloq8 esr? 33r 13qA pnEl8le$m no.d ecuo tn{ 'aflauqllJll tmJeJtID
ITlqlTIg srTnbeJ Pesn uoTlcerroc Pnerl oql auTJer ol elras qcTqA .uollell|'l

'o1lnE.r eql etusqc f,tTBTre lec PTnoA etraoc Jo tF(,[ '99t'Z

5I parelue tIoq ersr{ plnoA l€ttl enTE^ lxeu erl l Dasn olq€l eql uT 'eCu?ltuT IOtr
.apn:- frca or ET lI csraceq 'gl{etler lsrol eql oiTB 3T poql9E sFlt 'r'at'loE

cle 'D!8 lua 
'ls€Jlqnt pnB 'epTlTp notr seq^ 'aI l€qf

.elglor 01 Aoq o+"JlBnITI ol lsttg elaq Bo^Iee lue 'lse{cTrib eql rT pci{lau sFtii

.Z e-mtTg uI ur{BJp sT eTq?l rr;e&-?'$ oq1 .ro3: a?elaas Palaelroc eq&

99L't
IO8'I
5Tg'r
ZI8'I
LLL.I
o€,L'I.
frte'I
289'T
969't

e-3reav pal8n$pY

plnoa no.t 'uo111eod rq
f8ulsn e.rs no.( gcTqA uunloc

96L't 6
169'T g
e€g'r l,
zz8'T 9
LLL.\ 5
ozL'r n
ti6g't €,
Lgg.r z
959'r r

Effifi? ffiffi

:rFll e:ET:tro4 ?fnon I etBd tD Ba^I9 sat€Je.ne eql ol pallddl lu.ElsnFlo r!q&

(.Tsnsilrn ara Bpuerl ?rBnunop ro^enoE 'JI€q ?EBq lqtTJ €ql asT€t

?us eIq?l eqt Jo JTBrt luq lJeT erll roAoT plnon nod Fffi'F areA ?rerl eql tI)

(tto'-' 5zo' -'tro'-'too'-' 9oo'l' qto' f ' 920'l' '€o:.f
aq pTnoa suoTlcerroc aql Pu€ +i eC PTlrol uotllsod sI?PTr eql 'OgO' Jo quort .t3

-reat Ee pEB elcIc JaoJ-€ uB prri ee 5 eIdGrBc€ Jofi 'e^o! IrnJ: t ,Trq-.qo .nql[ Jo
. snlat Et e^oo lsrlJ eq1 puE 3strnIoo oAl eIp?TE eql ue.Al.q IulSpq Earoo uoTlt3oal

eTppTE erl4 3@nIo. Jo re qunq qelo srB 6eq qtIA 3u1gon o.ra nof, elqgl €Cf Jl)

6
B
t,
9

ulnToc sT 0fo'- Prftl I
umloc trT 060'- ?u" Z
Uunlog rrl 020'- ?uB €
rrEnToc sT 0I0'- ?u€ t

I

rrtrnToc uI OiO'f
rsrnToc uT OeO'f
rlrnloc uT Ozo't
urnloc uT OTO.f
sqnloc uI 0

('9 rq, qlAoJt s&reas oql 9PIAIP
lseqe^oc er{l Su;lndsoo uT uegl 'alqsl g'S I ecs"llul JoJ
TaqoTlcarJ € qlTA elcpt € qlTA ?u11.ron ele no.C 3i1)

: te3ooaq ILB
-lEnff sql ps€ '5 ulrloc et uoTFlor aql uI soTllrocl orel ro eTPpT!! otl& 'uo111rod

rad OIO'O eq iTnoA 8F[t 'eraA etBro^€ eqt uT EuollTrod 6 er€ eJql etrBaag

'1r uI 250'0
Jo qlao€ € ol€rt TIIA 6 sollTioal qenoql 1 uo111so<I aorJ: olq?l ar{l Jo eirBreal eql

.osfv 'eqTT J6d Z60.0 Jo rl+aort 
"?ero!,e 

qa sT sF{l 'elqpl eql uI taulT lftrl elr .rgql

e etud
f luauelddng

JIA uO88aT

otp'-
060'-
QZO'-
010'-

0
oTo'f
ozo'f
o6o'f
Otfo'

wfi



Lesson VII
Srpplement J
Pa€e 3

[]rere are tvo t]rlngs nrong $lth thg nsthoil giTen atoto. (f) erowth 18 dlstolted
tltghtly t€carao you a,ri Dot neBsurilg b€tt'een !dnt6 ublch aro 1! the 8e!re pelt of
tho-cycle. (2) Grovth 1r alirtoltatt to tho eat ent that tho-porltlo1. you choose for
lcasurlng grovth are illstortril ty ranilous (or otber cyclca).

Iho flmt illstortion caa be avolilcil by fi.gultlg gronth fron the value of the
Ilt Dolttlon 1 to the value of_the last posttloD l. (h.te8d of, as tn th€ daltpl€

clvca, to the leet poalttoa 9.).

tbe reconil atlEtortlol can bc oin:lai geil by finiln6 the €ror'tth bsteean 8iloqts of
polate lnatcai of ehgle pointr. Fo" lnstaltcs, ln the example gtYon, you coulil finil

the gfouth b6ttr6on the arora€c of the flrst three 
"aluos 

ln the first llue antl the
flrlt thr€o ralues in tbe laat ltae (elvayr keep Ecalutustt r betu€6 the sa,ne Part
of thc cyclc).

trtter tet, a?6ra€c the eDtho fitet cycla aril tbs ontlro lest cycls anil get

the dlffercnce lctreen thesa ar6re€e8.

trote that in both nethoilg Just glven to get tho avele€s gronth per cycle you

illvlitc by the nunbor of cycles iettreelr tho giroups of polntE takeD' In our exarrple
you voul-it dlvtite ty 9 fnsiea1 of !y 10, b.cause lttg 9 cycleg f'on tho let cycle to

tLc lotb cycle.

0f course lateally you ttould aleteltldle grovt b by fltting a gronth-cu-rr€ to tho

ilata, tut tbat is getlfng a ltttle a'bead of ourselves at this 'ta€p of the course'

oace yor.unilerstana the lagic ldea anil procees of rotatiug lt cs! be halillsil 1'l

uhat for oacb partlcuLar lnstaace ro€ms to be tbe rnoat loglcal nay'
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Calendars for 20f Years, 1776-1976
lxorr or Yrerg

Ce
.b..lt

I t { a . . . . . . . .  I
l e f S . ; . . . . . .  t
I t r 6 . . . . . . . .  t
I r f ? .  . .  . . . . .  I
I r { r . . . . . . . .  t
r r . 9 . . . . . . . .  a
I t 3 0 . . . . . . . .  ?
I r s l .  . .  .  . .  . .  t
I t s t . . . . . . . .  t
r rss.  .  .  . . .  . .  t
l E s { . . . . . . . . L
t E 5 5 . . . . . . . . 4
1 8 5 5 . . . . . . . . 1 1
t 6 ? . . . . . . . .  t
t ! s t . . . . . . . . 4
t 8 5 , 9 . . . . . . . .  t
I t r O .  .  .  . . . . . u
t 0 6 1 . . . . . . . . 7
t s z .  . . . . . . .  t
l 6 : t . . . . . . . .  t
t 6 , f . . . . . . . . I t
1 6 5 .  . . . . . . . 1 4
t u 6 .  . . . . . . .  a
t t 6 7 . . . . . . . .  ?
t ! 6 8 .  . .  . . . . . l a
1 6 p . . . . . . . .  I
t t 7 0 . . . , . . . .  )
1 1 7 1 . . . . . . . . 1 0
I t ? 2 . . . . . . . .  I
l 8 ? 3 .  . .  .  . .  . .  t
l E ? a . . . . . . . .  t
l E ? s . . . . . . . .  a
I t?6 .  .  .  . . .  . .  t

b
irfr

t r ? 6 . . . . . . . .  I
I t ? ? . . . . . . . . 4
t f ? t . . . . . . . .  ?
I t r t 9 . . . . . . . .  I
t t a . . . . . . . . 4
I i r . . . . . . . .  t
! E . . . . . . . , r 0
t 8 , . . . . . . . 4
t l t . . . . . . . . u
I 1 ( ' . . . . . . . .  t
r s . . . . . . . .  a
I r t ? . . . . . . . .  t
l e 8 .  .  .  . . . . . u
t 4 t 9 . . . . . . . . 7
I t 90 .  . .  . . . . .  r
1 t 9 r . . . . . . . .  t
l ; n .  . .  . . . . . 1 !
t t 93 .  . .  . . . . . 10
I r } f . . . . . . . . 4
I r 9 5 . . . . . . . .  ?
1 t96 .  .  .  . . . . . t a
l l g ? . . . . . . . . 4
tD0 .  .  .  . .  . . .  t
I r99.  . .  . . . .  . lo
I m . . . . . . . . 4
t r 0 1 . . . . . . . .  t
l * 2 . . . . . . . .  t
t s t .  . .  . . . . .  t
t F r .  . .  , . . . . 1 !
ts6.  . .  .  .  . .  . to
1 q r 6 . . . . . . . . 4
l r ? . . . . . . . .  ?
t s .  .  . , . , . . 1 r

copyrfulrtcd thca in l%1. Thia cottFny pro-
vidcs rtrnotfpe repcting rcrvicc for rll
torts ef reetin3o.

Cerrxoer No. 2
corro|| ltAll

l rn  l loo  l f r t  l l t t  l l t t  l t l f
t7 ! !  t roc  l f t f  t l c2  l f90  l t l t
t r?a t t tT r f . t  l r t t  l tot  l t lo

ltar t9a7 |ttt ttct rtrf

lrra lfff
I t t  o  l tT t

t t t  t

ffi
ffi
ffi
ffi

ffi
ffi
ffi
ffi



ffi
ffi
W
ffi

ffi
W
ffi
ffit l6l

7.t6J 'rtl OSfl
tr61 ftal 0ft3

ftlrr avll

I 'ON rYONrrUt

g161 90cl ttal tslr
rtcl rscl 0061 r9tr tzal
s9cl 83a1 tcfl rSar 1Er]
1361 tt6l tttt 6r.r oltl

rtttl rorrct

9'ON rvoNrrvt

W
ffi
W
ffi

W
W
W
ffi l4c1 89Cr 186l

3161 3r6l 9llt lsrl oSrl
tt63 6061 Srf3 atfl crll
t3cl 16ll c9f t ltal t 313

llull lotrot

t'oN uvoNrtvt

ur61 toct ttfl 6gat
046l 1861 16al 1381 Srtl t6l1
6361 3E61 3fa3 9t3l rofl 6111
3361 tt6l r4a1 tttl 10ll al(l

tlYll xoltrot

I'ON rUONrtYt



Gnrxoel No. 7
cotrox vlArt

r t l l  l lo t  t r t t  t r0 t  t f f t  l to t
l t 9 t  r r r t  t r t9  t t67  t f9 t  t t l f
l r?9 r r r r  taro t t73 l to t  t t t t

r ' t r  t9 .o I t tT t tar  t r ta

ffi
ffi
ffi
ffi

ffi
ffi
ffi
ffi

Cer:xoer No. 9 Cerrxoer No. lO
corro'| tt^lt corror YrAtt

I t l t  l r l a  r t f 2  l 3 f l  t 9 2 t  t 9 . 9  t t f 6  t f t !  t t f t  t f t t  t l 9 9  1 9 2 ,
l t9 t  t f  2 t  t r t t  t f  f  T  l9 r ,  ra t  r reT t l26  t t r4  t f  12  t90 t  t?s t
I t o t  l t t l  t f ! 9  t r g a  l ? t t  t t 6 c  t a o t  t l r r  t r a r  t t g t  t g t t  t 9 r 9

ts ro  tg to  t t to  t96 t  l?67

ffi
ffi
ffi
ffi

ffi
ffi
ffi
ffi



W
W
W
ffi

ffi
ffi
ffi
ffioral 33al

rocr rrtl roll
E6fl tsrl ,al]

tlttl atlt

8J'ON rvolfllvt

ffi
W
W
ffi

ffi
W
W
ffi -

9361 rfrl fstl
rEcl t8f1 ttrl

tlrtl atlt

11 'oN uvoNrlvt

f!fl
t361 09rl totl
tgal E8f1 sctJ

tatlr artt

GJ'ON rvoNrlvt



DAY NUMBER AND DECIMAL EQU IVALENT
( N O i l . L T A P . Y E A R S  O N L Y I

JAXUARY

I  t  .oo3
2  2  . 005

3 3 .008
.  4  . O t l
5  5  . o l a
6  6  . 0 1 6
7  7  . O t 9
t ! .o22
9  I  . O 2 5

to lo .o27
i l  l l  .030
l2  |  2  .O33
t 3  1 3  . 0 3 6
| |  t a  . o38
r 5  | 5  . O a l
t6  t6  .o , ta
l7 17 .O/t7
rE  18  . oa9
19  19  .O52
20 20 .oss
2 t  2 l  . o s 8
22 2? .063
23 23 -063
21 21 .066
25 25 .068
26 26 .O7 t
27 27 .O7f
28 28 .O77
29 29 .O79
30 :)0 .082
31  3 t  . 085
FEanuArt

| 32 .O88
2 33 .O90.
3 34 .093
{ 35 .096
s 36 .099
6  3 7  . l o l
7  38  . lO4
I  3 9  . t o 7
9  a o  . l l 0

t o  a l  . l l 2
i l  12  . i l s
1 2  a 3  . i l E
t 3  a 4  . t 2 l
f t l  1 5  . 1 2 3
l s  16  . 126
t6 l7  .  f29
t 7  { 8  . 1 3 2
1 8  4 9  . l 3 f
19 so .1 37
20 5l . l / to
2 t  52  .  f 43
2? 53 . IttS
23  5a  . l 4 t
2 1  5 5  . l 5 t
2 s  $  . 1 5 3
26  ' t  . l s
27 s8 .l 59
28  S  . 162

ilencx
|  6 0  . l 6 a
2  6 l  . 1 6 7

3  6 2  . 1 7 0
4  6 3  . 1 7 3
5  6 4  . l t s
6  6 5  . 1 7 8
?  6 6  . l 8 l

I  6 7  . t 8 a
9  6 8  . 1 8 6

lo  69  .  t 89
f  r  7 0  . 1 9 2
l 2  7 t  . 1 9 5
t 3  7 2  .  t 9 7
t t  7 3  . 2 0 0
| 5  7 a  . 2 0 3
1 6  7  5  . 2 0 5
t7 76 .208
1 6  7 7  . 2 l l
t 9  7 8  . 2 l  f
2 0  7 9  .  2 1 6

2 t  8 0  . 2  t 9

22 8 l  .222
23 82 .225
21 E3 .227
25 8t t  .29)
2 6  8 5  . 2 3 3
21 86 .236
28  87  . 238
29  88  . 211
30 89 .241

31  90  . 247
APNI L

|  9 l  . 2 1 9
2 92 .252
3  93  . 255
a  9 r  . 2 5 8
s 9s .260
6 96 .263
r  97  . 256
I  9E .268
9  99  . 271

lo  t oo  . 211
|  |  l o l  . 2 7 7
|  2  lo2 .279
t3 lo3 .282
I t t  t o a  . 2 8 5
t5  t os  . 288
t6 l (F  .290
t7  l 07  . 293
t8 lo8 .296
t9 109 .  zge
20 r lo .30t
2 l  t l l  . 3 0 4
22 l l2  .947
2 3  |  1 3  . 3 l o
2 1  l l a  . 3 1 2
2 5  I  l 5  . 3 1 5
2 6  |  1 6  . 3 1 8
27  l r 7  . 321

28 |  18 .323
29 |  19 .326
30 t20 .329

ll^Y

|  |  2 l  . 332
2 122 .33' l
3  123  . 337
.  t 2 r  . 340
5  l z s  , 3 . 2
6  1 2 6  . 3 f 5
7 127 .348
8  1 2 8  . 3 5 1
9  129  . 353

to  r30  . 356
i l  l 3 l  . 3 s
r 2  1 3 2  . 3 6 2
t 3  1 3 3  . 3 6 r
t a  r 3 4  . 3 € 7
t 5  t 3 5  . 3 7 0
t 6  |  S  . 3 7 3
l 7  |  3 7  . 3 7 5
18  |  38  . 370
t 9  1 3 9  . 3 8 1
2 0  t / n  . I 4
2 l  |  / t t  .386
22 r  12 .389
29  l  a3  . 392
2l l4/t . 39 5

2 5  1 4 5  . 3 9 7

fr 146 .400

27 rf7 . ao3
Zd t4B . , tO5
29 149 .408
s  1 5 0  . 4 l  t
3 f  l 5 l  . . r 1

JUX €
I  t S 2  . , 1 1 6
2  |  5 3  . 4 1 9
3 | 5a .122
|  |  5 5  . . 2 5
5  l $  . . 2 1
6  15 '  . 4 :n
t  I  s8 .a33
a | 59 .436

9 160 . tl3E

lo  t 6 l  .  {A l
| |  1 6 2  . a a 1
r2  163  , aa1
|  3  164  . 449

t a  1 6 5  . a 5 2

|  5  166  . 455

t6  167  . 458
t7  166  . 160
t8  169  . 463
19 170 .  a66
20 171 .468
2 t  r 7 2  . a 7 l
22 173 .a7 a
2 t  l ?  I  . a l l
2a  17  5  . 479
2 5  1 7 6  . 8 2
26 177 ./ tss
27 l7E .4E8

28  179  . 490
29 180 .493
30 tcl .496

JULY
I  t t z  .  f 99

2  183  . 501
3  1 8 4  . 5 0 1
a  185  . 507
5  1 8 6  . 5 l O
6  1 8 7  . 5 1 2
?  t 8 8  . 5 1  5
E  189  .  518
9  1 9 0  . 5 2 1

t 0  l 9 l  . 5 2 3
|  |  1 9 2  . 5 2 6
l2  193  . 529
|  3  194 . .  532
t a  r 9 5  . 5 3 4
|  5  196  . 537
t6  t 97  . 540
r?  198  . 512
t 6  t 9 9  . 5 r 5
19 2OO .5/A
20 20r  .551
21 202 .5s3
22 203 .556
z5 2O/t . 559
2 .  2 0 5  . $ 2
2 5  2 6  . 6 1
26 2c7 .s7
27 208 . 57o
28 209 . 5'3
2 9  2 t 0  .  t 5
r  2 l t  . t 8
31 2t2  .  561
ru6u3 T

|  2 1 3  .  5 E 4
2 2t4  .586
3  2 t  s  . 5 8 9
4  216  .  592
5  2 t 7  . 5 9 s
6  2 l E  . 5 9 8
7 2t9  .600
8 220 .603
9 22t .60s

fo 222 .6@
il 223 .6l t
t 2  2 2 1  . 6 t 4
l 3  225  . 6  16

t 1  2 6  . 6 1 9
| 5 227 .622
16 2?8 .62s
t7 229 .627
1 8  2 S  . 6 3 0
t9 23t  .633
20 292 .636

21 233 .6 38

2 2  2 U  . 6 4 1
2 3  2 3 5  . 6 1 4
21  2S  .6a7

25  2?7  . 619
26 23E .6s2
27 299 .6 s5

28 2& .6s8
29 2at  .660
30 2r2 .663
3t  2 .3  .666

SEP IEXIER
| 211 .668

2  2^5  . 6? l

3  26  . 67 {

a 2a7 ,677

5 2/ts .G79

6  2 .9  . 6E2

7  2$  . 68s

E  251  . 688

9 25a .690

to 2 53 .693

| |  254 .696

12 zss .69E
1 3  2 $  . 7 0 1  4

f4  25 '  .70r

t S Zs6 .107
t 6  2 9  . 7 1 0
t7  260  . 7 t2
t E  2 6 t  . 7 t 5
t 9  2 6 2  . 7 t 8
20 263 .721

2t  261 .723

22 26 S .726

2? 266 .?29

21 267 .732

25 268 ,7  31

zs 269 .737
27 270 .7 40

ZA 27 | .712

29 272 .715

30 27t .718

0cro IER
|  2 7 1  . 7 5 1

2 27s .753

3 276 . ?56

1 277 .759

5 278 -762

6 279 .764
7 260 ,767
E  281  . 770
I 282 -773

f  o  283 .715

I  I  28a .778

l 2  2 8 5  . 7 6 1

t 3 286 .78 il

14 287 .786
r  5  288 .789

16 289 .792

t7 290 .795

r  8  291 .797

19 292 .too

20 293 .EO3

21 291 .805

22 295 .EoE

23  a )6  . 8 l  l

2 1  E 7  . B l a

25  29E  .016
26  299  . 8  19
27 3@ .e22

28 301 .E25

29 302 .827
s 303 i830
3 | 3O/r .833

i{o Y€r i€F

|  305  .836

2 $6 .83C

3 3O7 .8/ t l

4 3OB .84'l

5 309 .917

6  3 f  O  . 8 4 9

7  3 t  t  . E 5 2

8  3 r 2  . E 5 5

9  3 1 3  . 8 5 8

r 0  3 r 4  . C 6 0

I r  3 r 5  . 8 6 3

t 2  3 1 6  . 8 6 6

1 3  3 1 7  . 8 6 8

t 4  3 1 8  . 8 7 1

r 5  3 t 9  . 8 7 f

f  6 320 .677

l7 32 |  .879
f  8 322 . t82

1 9  3 2 3  . 8 8 5

20 321 .888

2 r  32s  . 890
22 326 .693
23 327 .896
21 326 .899
25  329  . 901

25 3r .904
z7 331 .907
2E 332 .9 lo
29  333  . 91  2
30 33/ t  .915
DECEIIbER

|  3 3 5  . 9 1 8

2 336 .921

3  3 3 7  . 9 2 3

tl 338 .926

5  339  .929

6  3 0  . 9 3 2

7  311  .934

I  3A2 .937

9 3/ t3 .9@

f o 314 .9a2

r  |  3 4 5  . 9 4 5

l 2  3 1 6  . 9 4 6

f 3  3 1 7  . 9 5 1

t4  3 / |8  .953

|  5  349  .955

16  350  .959

l 7  3 5 1  . 9 6  2

t 8  3 5 2  . 9 6 f

19 353 .967

20 35/t .97O

2 t  3 s 5  . 9 7 3

22  355  .975

2 t  3 t  . 978

2 1  3 5 8  . 9 8 t

2 3  3 S  : 9 8 4

26 360 .986

27  36 t  .989

z8  52  .992
2s s3 .9s5
30  $4  . 997

3 t  365  l . ooo
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Leeeon VIII
Page I

LESS0n VrII

ECII I0 II{AKE AltD ttSE A PERIODIC IABIE - Part II

fa Lesaon tllll, I toldl you eoaethlng of tbe ftrat of the four aaln uscs of tbe
perlodle table, naoely to tcLL you the tgrlcal. or average shape, atrengtb, and
ttnlng of tbe cyc1e, ae nearly sB tbe ftgurea utIL perott, 1f you knon tbe
Iength of the cycle.

In tble leaeoo I $lsh to speak, o'f the eecoDd naln uec of tbe perlodllc tablet
vtzz to reveal to Xour as exaetly aa posctble, the length of aDy cycle that nay
be present ln tbe serles. Let ua see bor tbe perlodlc table can be uade to do thlg.

Let ue gtart vltb controlled data.

Cougtder a 15-day cycle wltb values which run snootbly fron 0 at trough to b8
at creat, trougbs belrrg ln posltton I after base. (f have choeen these valuee 8o
ve wonrt have io bother vltL fractlon6.) Enter tbese nalues lnto a 16-day pertoillc
table as follorre3

IABI,E 28

A l5-clay Perlodlc Teble of Controlledl Data (a 16-day cycle).

Daya after base

B a e e  r  2  3  t {  '  6  7  8 2 1 0  1 1  t 2  1 3 r b U } g- - o -  - 6 A E T 8 7 E  
F 3 6 E T B r €  5 6 3 6 2 [ T 8 f r ,  

- 5
1 6  T  6 t P  t B z \  i o j o \ z  E \ 2 3 6  3 0 2 \  r 8 1 2  E
i  3  6 i z  i e 2 b i o 1 0  b 2 t r b 2  1 e  3 0 z t t  I 8 t 2  6

Average 0 6 12 18 2\ 30 36 lra b8 bA 36 30 2t+ 18 L2 6

A cbarb of theee averageg repeated twtee, ls ehotm 1n Flg. 39. It te obvloug
tb8t, aa the perlodllc table hae the BaDe length ae tbe cycle, the average of any
nurnber of cycleg wj.ll gtve you trerely tbe values of one t34l1ca1 uav€o

tet ue notr put theee values lnto 15 aod 1? dlay pertodlc tablee reapectlvely.
fou Xnorr fnon l,ogeon VII tbat vhen you aclcl anil average you rl]-[ get 1l and 17 day
cyelea, but let ue do lt anyrray.
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IacltlentalLy yor t'111 notice thlrt v!'err tho c.rcIe is Loneg! tl an t!.e leriod-ic
t:rr:le, o.g in tebie 29 tho'creets cmd thc t roup.J1H slip to the A.iOiO oe $e go fron
toD to botto:.l. ilote nl-so. thnt lf rre bni continuetr. the table the cros^,g a.nil t rolr.qhs
vorlil lg a rrhola c:rcl o r.]eu tbey etru.ted lD at the left a6ain' tuo cycles later.

On ihe othcr ha:d.. vhen tle cycle ic 8IOIlgI thstl th6. r:arioillc tabLe as ia
la}r].e 30. tbe erests anil t rour-,hs sli-D to the L:jIT as ue Bo fron to9 to botton.
i iorec'rer, tile crests and troughg, vhen they st.ut in at tbe rigJrt nr,ain tlouble up
$at start ln tl:e laog cycle !n ..rhich the'r entlatl.

' lbu 
ttilL ftncL lt DeeesoerT to heep these facte la nind' as ue Progres8 rrlth the

uorlt.

Ssrpose non we
antl ::lot as ia Fig.

d,lvide Table A lnto ttro halves of 3 cycles ePih' add' ayorage'
42. The av€rages are &E folLovs:

ll3LE 29 AYm.Ae:.:D 3T EILVRS

Daye after Sase 0

19 11 L2 12 11 rJ
r*e !+z 36 30 2t+ l-8

-2 ,,? -!. J- -9. ? ,g 9
t+ 6 Iz 18 24 30 36 t+2

1

6.Av. lgt half

Av. znd hs,lf 2t+ 18 12 4 6 t2 18 2t+ 30 36 42 tle t+2 36

llhe avaraqer of the first half of the tatls gunr:arize or qritoatze th€ firEt

balf. tfrey bofi it dova to s rerleg of valires ?roperl:r r e.rrres eat eil at tha tnid-

ootnt of the block tefni a"'e;rg€a. Tbat 1g, Suit as vhea you avora€p the 12 nonths

;;-;-y;-;; il-;;;ii;i; v* reoreseat'-it a: belonging to the nitl point of-

the yq11., tjrhen Jrou o*ai" three cycleo you consiiler the averages as collBpsir-g the

three cvcles lnto one--ihe 
"iaar" 

on". (rf yor bad averageil an sten nnrber of

cycl€E you! nv€rage vofl]il hnve fellen lgLEG€a the tuo center one6',,

Sirllrrrly the av€rare of
grlzln.3 the last three cyclee.
l t  lookg l lke thig:

the laet three c:rcIeg rrust be tho:."]-,? , of as @)ito-
' 

In other t.'ord,g !{e have boiled llable 29 d,ot'n so that
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Ihe losults ars ltlottoil lh t'i'!. 4r, lut 'tvon rdihout the cla^rt t'c ca! ree thc

cyctc sllp;rlngi acroa. the tarrle tvo polittoar to the tlg't'$ in ttro ctlles--one

lrosltlon ger cycle.

of couiaa ln Iatlc 29 tou oaa aee tho cyr:le slipplrr.! scrolg qg Pooitlon
lEuEt cyole, but rernenbcr tiat ln T.!14 29 ysu aTe 't'41:ng vlth coltrolleil ileia

"tt""" 
ttt"tc ls but ole ctclc present altt trhere tiare ara no ilistortlttg ralaoD3 '

tn reat ilfe the cycles are neually io rltatOrte4. or the'rovement pcr eycle la

ro anall. tbst you caanot obtaln the bect porsltrle alsver by vlsuel laspectlo! of

tbc p.rloilic table or by any rcana other th.n Dcaarlr'ittB tho rllppage of g!olE!' of

cycles tl a perloalic tatlc.

ln ?rilctlrle al1 thls ts ?ct? oasy:

lst. by nca,ni of lnapectiou or ttrrrirbltrg of itEta (ur.relLy erpreoreil ar ilerla-

tlons fron trenit). you 6et e hlat of a cycle.

2nil, you aubJect Srour'hint to tbQ t.st ot tbe €raduat cd- ecale or lte broth'r

rrlth the.college eilucatlon, the tlne chart.

lrd, harinq gone ar fnr r-c you can r.rith these toole you then nake a perloilic

table of the estlDatec. lsn,rth of the cyctc. (0f corrse you cQulil statt blhilly

trith one or nore '"rioalic tableg. lJc vill get tnto thls anbJect latcr vhe! uc

consiiler. hannonic analvsi* anil:nrltlple hamonic analysle' )

&th, by Soeitlo;rina ths c:rcle la illffercnt part! of the perioilic tablc' not-

inq the sliinage tron ttre-iyci! in ono :)art to the cycle 1u anotber Po:i, srd gho

nulber of cvclct tetrrean p,'."t". yo" carl cor.aut e t'h: lcnqtb of the cScle es *eci;Iy

ae thc lr::e'313:'l t i.3 and- the nnturc of 7o:rr da'ia ullI allor'

Fo.: do vcu npoei'ilon! a c:rcle? lhat le, hot' rlc a:'r- Cetemi:'a :btl !'he3 the

crerri;s s,nd t rouqh'e cor,.e? lth the controllee ibta gi"en p'bove th: aleuer ls eaa:'i

in real life lt !! barater. lreflt:ltlttDg cvclas vllf bc tne eubJezt of the lelt

lesaon.

Eot: tlo yotr aletorninc hou nany cyclea to avele€' tato a grorp? Tbat alco vilf

be the sulJect of another le!3on.

for,'eret es p''.rt sf ltLl lesgon let uB br $l!g you kDo! I ho"r to locate tbe

aliatance betweeE qrol&g of c;t'cles.

Suly:occ l'c!.cr !,rrlcdic trll^ ig 10 c-lrcI'-,s long. the sveragp of tho-first five

cycl€s vould fall ot 
"y"i" 

i. tl. .""""g" of the last fiva cvclog soul't t"tli st

cvcle 8. The ''tro 
""n"ta"" 

irorlit te 5 cvclac apart ' 'Ihe rf,lloaae bettroen thc ftrct

:'ou!..rti. ?::c seccne srolll: voufa tc dtviaea by 5 to ge.., the a?o'.agr rllq'onge per

cvcle.

Str:rJlose notr -vou ave:..de(t the flret s1= cyeles and' tbe

avernge .of the f lrgrt glx vould be et cl tele 35; of the lsst

The trlo grotns would 8tt11 be flve cycles a?art'

last four eYcles. -The
four uould- be at 8*'
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